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Moog Motion Controllers Product Overview
Overview

Whenever the highest levels of motion control performance and design flexibility are required, you'll find
Moog expertise at work. Through collaboration, creativity and world-class technological solutions, we help
you overcome your toughest engineering obstacles, enhance your machine’s performance and help take your
thinking further than you ever thought possible.
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Moog Motion Controllers Product Overview
Overview

Product Overview

Moog offers a variety of freely programmable
motion controllers, each of them designed with
specialized functionality to meet a range of
customer requirements. Regardless of your
application, we have a motion controller that will
meet your requirements.

MSC III Motion Controller

The MSC 1ll Motion Controller is a high performance
motion controller with PLC functionality that is ideal
for complex centralized and decentralized
applications.

The MSC 11l Motion Contretteroffers several
fieldbus interfaces high rin alog
inputs/outputs,pos sor interfaces and

digital inputs/

It is desi

3 s mssoree s =T SS (Moog Application Software

File Edit View Project CFC Buld Online Debug Tools Window Help
e Hd & S B X M ab | 4% %R IR T ite)
B E=E=2 N
_— = LK) PosanContral zP% IEC 61131-3integrated development environment
MUltAEs =]~ 1|  FUNCTION BLOCK PositionComkro' Yz
- Ermi n e W [ - o2 based on CODESYS 3.
= €} Application  |=
@ o . .
- MASS offers full programming, debugging,
;‘me‘ﬁ,’fg,m simulation, parameterization, visualization and
i ::j:;lﬁ;;f,‘ tracing capabilities.
= % MairTask Aumna| -
Lo B Ham< 18 - It helps you to enhanced machine performance via
Lastbuld: € 0 50  Precompie: Cupséit er: (nobody) IN Ln4 Colll chil

special Moog libraries of pre-programmed function
blocks and enables users to solve advanced control
problems.

MASS is designed to improve machine control by
providing powerful, advanced capabilities for
closed-loop and open-loop control as well as PLC
functionality.
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Moog Motion Controllers

Features and Benefits

Features and Benefits

Overview

Feature

Benefit

Short cycle times

Higher machine productivity

Easy-to-use software and flexible hardware

Fast start-up commissioning

Support of user-defined open control structures

Maximum flexibility

Special Moog libraries of pre-programmed function blocks

Solve advanced control problems quickly

Multiple connectivity options

Quick integration

Remote servicing and debugging

L\ S5
Convenience ;&@

QU
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Moog Motion Controllers MSC Il Motion Controller
Overview

MSC Ill Motion Controller

Overview

The MSC 11l Motion Controller is a freely
programmable multi-axis motion controller that
facilitates rapid and precise control of process
variables such as position, speed, and force. It is
suitable for use with both hydraulic and electric
motion control.

Interfaces

USB interfaces

Dot matrix display
with push buttons

CAN
PROFIBUS-DP
LAN

EtherCAT master

Real-time Ethernet slave
Analog inputs/outputs

Position sensor interfaces

TR E TR R A

Digital inputs/outputs and
power supply
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Moog Motion Controllers

Technical data

MSC [Il Motion Controller
Technical data

Designation

MSC 11l Motion Controller

Ordering number

D136-004-001

Integrated Interfaces

Ethernet 1

EtherCAT master 2

Real-time Ethernet slave 2

CAN/CANopen 1

PROFIBUS-DP slave 1

USB 2

Processor 1000 MHz

Type i.MX6 Quad core CPU

Flash EEPROM 1 GB

RAM 1 GB N\
NV RAM for retain variables 32 KB NV
Data maintenance >10 vyears S (( \\ N

General technical data

NN\

Connection technique

Plug-in terminal strips z@;&s}@ spring connection

Mounting

On backing plate raitmounting kit available as
accessory)

Dimensions Wx D xH

94.2 x202 X 220mm (371 x 7.95 x 8.66 in)

Operating temperature range

+5 to +557C (¢ 41 t0/+131°F)

Maximum mean temperature in operation
for 24 hours

+5 °F)

Storage temperature range (in o
packaging)

e

-25t0+70°C(-13to 158°F)

relative air humidity

"T0to 95 % (non-condensing)

Maximum operation height (( /AN OV

2,000 m (6,500 ft)

Maximum storaggh{gﬁf( &L//

3,000 m (9,800 ft)

Air pressurem}%on

>70 kPa(corresponds to an elevation of 3,000 m
(9,800 ft))

Protection class

Degree of protectM

P20
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Moog Motion Controllers MSC Il Motion Controller
Technical data

Dimensions
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Moog Motion Controllers MSC Il Motion Controller
Technical data

Standards

Seztirsatlng equipment requirements and IEC 61131-2

EM; emission standard for industrial EN 61000-6-4

equipment

EM(.Z immunity standard for industrial EN 61000-6-2

equipment

Shock resistance IEC 60068-2-27

Vibration resistance IEC 60068-2-6

Insulation strength IEC 61131-2, testvoltage 500 V DC

Power supply

Voltage supply of module electronics 24 VDC(18to36 V),SELV accordingto EN 60950-1
Current consumption of module

electronics ((\
Idling 0.7 A N

(N
Full load 2 A 2N\

Separate potentials for;

e Ethernet
e CAN/CANapen
Potential separation e PRO slave
. n sjoutputs
« igi s/outputs
Internal voltages m .
Genera ia internal DC/DC converters

Behavior at voltage failure/cut-o ‘”\ Necessary data is permanently stored. If the supply voltage
supply voltage ls (<18 V), buffer capacitors provide the necessary energy.

Display
Display type //)/\> Dot matrix display with 2 push buttons
Real-time cloc \
Real-time cl&cﬁ \\“ Real-time clock buffered by internal capacitor
Interfaces
Ethernet 100/1000 MBit/s with 8-pole RJ45 connector
(100/1000Base-T)
EtherCAT master 2x100 MBit/s interfaces
. 2 x Real-time Ethernet fieldbus slave interfaces with RJ45
Real-time Ethernet slave Connectors
CAN interfaces, transmission rate adjustable from
SN g eT 10 kBit/stol MBit/s J
PROFIBUS-DP slave Maximum 12 MBit/s
USB 2xUSB 2.0 host, USB-A connectors
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Moog Motion Controllers

MSC [Il Motion Controller
Technical data

Digital inputs/outputs

Type of digital inputs

Type 1 (current consuming) according to [EC 61131-2

Number of digital inputs/outputs

8

Configuration

Individually configurable as input or output

Voltage supply 24 VDC

(18to36 V),SELV accordingto EN 60950-1

Maximum current capacity of single

05 A
output
Protection
Sustained short-circuit Yes
Thermal overload Yes
Overvoltage Upto+36 V

Analog inputs/outputs

Voltage supply

Viainternal DC/DC converter

Analog inputs

QK\

Each analog input is configurable 10 mAor
Type O

4 to 20 mA. A
Number 8 P~
Resolution 16 Bit Q%V

Overvoltage protection

d”( =~

Upto+36 V

Analog outputs

Each a&éxg@s configurable as +10 V,+10 mA,

Type

r4
Number
Resolution . @\/} 16 Blt
Protection (</> \/\
Short-circuit </\\ \Yés
Overvoltage / Upto+36 V
Reference voltage outpyt® (()/?
Reference out, \'faé@\\ +10 VDC
Maximum cu?éqt \\ o 5 mA
Protection //
Short-circuit Yes
Overvoltage Upto+36 V
Sensor interfaces
Number of sensor interfaces 4

Type of signal

Corresponding to EIA-422 with protection against 24 V

Wire fault monitoring

Inputs

Configuration

Each sensor configurable as incremental encoder or SSI

Incremental encoder interface

Maximum pulse frequency

8 MHz

Edge evaluation of incremental encoders

4-edge evaluation

SSlinterface

SSl sensor master or slave data format

Gray or binary

Data bits

Up to 32 bit data including diagnostic information

Transmission frequency

78 kHzto5 MHz
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Moog Motion Controllers

MSC [Il Motion Controller
Technical data

Diagnostics

Watchdog output: Outputs enabled signal

Analog and digital outputs in operation. In the event of a fault,
the analog, digital and position sensor outputs are switched
off (high impedance state) Also the Outputs enabled signal is
switched off (high impedance state).

Rev. b, March 2018
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Moog Motion Controllers MASS Moog Application Software Suite

MASS Moog Application Software Features

Suite Extensive libraries with Moog function blocks,
o (TG —r——) based on 50 years of experience in electric and
fle Edit View Project CFC Buld Onlne Debug Tools Window Help hyd raU“C motion Contl’ol.
DR & BB X b AR B e T

e Freely programmable controller

Devices >~ 3 X PositionControl x hd 5]
MultoAxis =- 1|  FUNCTION BLOCK EositionControl -Ellz structures
[l pevice sc 1m) VAR_THPUT 100% [ @ - 5 . e .
- 8l mctose |l eme - : e Maximum flexibility by offering a
=} Application  |= o . .
e ‘ complete scope of functions in all
Library Manag ! PositionCentroller
B Lo s B I[EC 61131 programming languages
;S . \ean ks e Simultaneous realization of control,
- IriGain IrlGain IrPQutput . . . .
iy T NEWIEET regulation and PLC applications in one
b

I | ] [ b . .
Lastbuld: € 0 B0 Precompie: Current user: (nobody) IN Ln4 Colil Chii appllcatlon progra

e Openstandard inteffaces.f
communicatiome chi

General levels

or
and process

The Moog Axis Application Software Suite

(MASS) offers a state of-the-art development Benefit X

environment for implementing demanding motion ject realization

control functions using the IEC 61131 standard %\N ogramming efforts

for development. e tool for programming, visualizing and
MASS includes tools for: documentation

e Programming

e Testing and optimizing
e Debugging

¢ Documentation

e Visualization

e Configuration

Interfaces
e Ethernet /IP and UDP/IP)
e EtherCAT

e CAN/CANopen
e PROFIBUS-DP

Rev. b, March 2018
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Moog Motion Controllers

Programming Languages

e AUIEC 61131 programming languages
and CFC (Continuous Function Chart)

e Fullscope of functionality in all
programming languages, provides
maximum flexibility in creation of user
programs

e Eachmodule can sequence other modules
regardless of their programming language

Cowolloop &l

1| FUNCTION_BLOCK Controlloop .
z| VAR _INFUT [} =
3 lrsetPoint: LREAL;
4

lrActualValue: LREAL;|

END_VAR 100 % @

—xDisable

IrSetPoint Irinput
IPGain
IGan
IrlSetValue
xlSet

dHeld

[+ Toow @ -

Limite T
FUNCTION BLOCK Limiter
- AR_INPUT
lrInput: LREAL;
lrLowerlimiv: LREAL;
1rUpperlimit: LREAL;

IF lrInput >= lripperLimit THEN
1rOutput := lrUpperlimit;
xlimit := TRUE;

ELSIF 1rInput <= lrLowerlLimit THEN
lrOutput := lrLowerLimit;
xlimit:= TRUE;

ELSE
lrOQutput := lrlInput;
alimit:= FALSE;

END_IF;

ModeSelect

FUNCTION BLOCK ModeSelect
- VAR _INFUT

xExecute: BOOL;
xPushButton: BOOL;
xEnable: BOOL;

100 % Eﬁ -

TON 0

x®FushButten TON xNextitep
i 7

——1 ™ & Q ]

t#100ms —|FT ET

R_TRIG_O

xExecute R TRIG xStart
— T Lk ) {1

Ir Q

RS0
RS xHeaterOn

——1)
2 (100 % &) -

D

Ladder Diagram (LD)
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MASS Moog Application Software Suite

Editors

¢ Context-sensitive input help

e Automatic formatting

e Context menus in all editors

e Syntax coloring

e Multi-level undo/redo

e Display of the current values of all
variables in online operation

Logic =l
1 FUNCTION BLOCK Logic - [E]
=z VAR INPUT @
E xEnableIn: BOOL: g
I wPartsRequired: WORD;
s lrvelocityln: LREAL: 100% &R -
1 REdge SwitchOnDelay -
R_TRIG N
xEnableln —{CLK 3 o1 Qf————xEnable
< ET |- thctual
'
xReady
{ wPartsActual
- LYY -
4 AT
Block Diagram (FBD)
| startseglience
FUNCTION BLOCK StartSequence - E
VAR_TNPUT [ o

xExecute: BOOL;
xPoweredlUp: BOOL;
xHeaterdctive: BOOL;

[y
\u-»w:&r

FHD VAR 100 % Eﬁ -

Init
QE xExecute
MotorPowerOn
xPoweredlp
HeaterOn
Z

Sequential Function Chart (SFC)
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Moog Motion Controllers

Functionality of MASS

MASS is based on CODESYS 3 which is the
standard for IEC 61131 programming. It has been
enhanced by Moog by adding motion control
functionality. In this way, even complex
automation projects can be simplified. MASS
includes the following functionality:

Motion control technology

e Controller:1,D, PID standard/extended

e Filter: High-pass, low-pass, notch

e Non-linear functions: Dead band,
nonlinear, dual-gain, look-up table

e Simulation of the process: PT1, PT2

e Function generator

e Signal delay

e Counter

e Timer

e Transfer functions: Continuous, time
discrete

Library Manager =]
45 Add library 3 Delete library | Properties 73 Details | 5] Placcholders | i Library repository, |

= ' M_control, 1.9.0.0 pwolx] ~
=) M_Contral
+ 2 ouTs
#-120 GlobalConstants
= 12 rous
= (2 Controller and |
Derivative | _
HighPassFil
Integral
LowPassFi
NotchFilter

Soamentaton
PidBasic (FB)

FUNCTION_BLOCK PidBasic

Basic PID controller

PID controller with Proportional, fotef
and anti-windup. Input is the co

Rev. b, March 2018

MASS Moog Application Software Suite

Hardware

e Signal conditioning for analog
inputs/outputs and position sensors

o Diagnostics wire fault, power fault etc.

e Time evaluation

e Watchdog

Communication
Graphical configurator for:

o EtherCAT master
e CANopen master

e CANopenslave
. PROFIBUS-DPS@
O @
Visualization

isualization: MASS
tion pages can be displayed on a
eb browser

upport of CODESYS HMI

[ )
vis
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Moog Motion Controllers

Modules

Visualization

e Commissioning tool

e Creation of visualizations for end users

Visualization &
—]
. a
COIIDEE @ Qe
o
=
>

Radiobutton

Checkb:
eckbox

Oscilloscope

e Recording of multiple channels
e Various triggering possibilities

Confiquration
4 Add variable
3 mm PLC_PRG.M~

W= PLC_PRG.ISin)

- PLCJRGJ%

e Writing and forcing of variables
e Simulation possible without hardware
¢ Display of all the current values

Limiter

Device Application.PLC_PRG Limiter_0

Expression

# rinput
4 rUpperLimit
nr

Expression
4§ xEnable

irAmplitudeOfset
IrPhaseOffset

Rev. b, March 2018

MASS Moog Application Software Suite

Hardware Configuration

e Configuration of all modules on one
screen

Fle Edt View Project Buld Online Debug Tools Window Help

BEFEI& v $BE XGRS0 0 x|

B Device ' EditI0 mapping x

= -@ HardwareConfiguration

Find Filter
= [ [Device sc 1m)
+ B0 PLC Logic Varisble Channel
+ $ Digital_I_0_Module (i = [l Device

+ & Digital 1_0_Module

- }',.Analog 1_0_Module

*+ 72 Sensor_Module (Sensor|
+ $ Analog_1_0_Module (Af
=-[ cANbus (CANbus) = [ canbus
= [ cAnopen_Manager = [ caNopen_Manager
[ mscricanopenl | = [ mscrcANepenDevice

= [ EtherCAT Master Ethe + " MasterCounter_1
[T I &- SlaveCounter_1
< i 3 i
= [ Fther Am

% Devices |7 POUs F- o —) v
Lastbuild: € 0 @ 0 Precompile: o ‘ e

Task Conflg

ion of the application
nto a number of tasks
Sch e tasks optionally time-based
yclic) or event-triggered

@ Priority and time base of each task

adjustable
1) TaskConfiguration.project - MASS o=}
File Edit View Project Buid Orline Debug Tools Window Help
BEE&lv o % BE X 8 IR - TE 0 N
EditIOmapping g ClosedLoopTask X -
[ pevice vsc 1) ] “ 1| configuration
= EQ PLC Logic N
= u Application o n
i m Library Manager Bilontie s SF
i CloseLoopControl (PRG Type

DataStorage (PRG)

_ e (g T T
“-[5] PLC_PRG (PRG)
'@ Task Configuration Watchdog

= @ ClosedLoopTask

] Enabi

! 8] CloseLoopCon e
52 Devices | [ POUs Consitiuin: | 2
Lastbuid: € 0 0 Precompile: o Current user: (nobady) Q.
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Moog Motion Controllers License Key

License Key

The license key of the MSC 1l Motion Controller contains the runtime license for the Moog Application
Software Suite (MASS). Plug the license key to a USB connector of the MSC IlI. According to the license key
used, assigned functionality of MASS is enabled for usage.

Designation Description Ordering number

MASS runtime license with basic functionality:
e Moog control technology library

1

License key ‘White D138-030-001

All functions of license key ‘White’ and additionally:
e EtherCAT

License key ‘Green’ e CANopen D138-030-002

e PROFIBUS-DP slave

e Web visualization

All functions of license key ‘Green’ and additionally:
License key ‘Black’ e Generation of motion profiles, caming, gearing: | D138-030-003

Soft motion (\//\\

License key ‘Red’

Program parts and/or complete application programs \%&'ﬁ% the order

specifically upon customer request A

<z
4@
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Moog Motion Controllers

Ordering Information

Ordering Information

Designation Description Ordering number
MSC Il with 1x LAN, 2x EtherCAT master, 2x real-

MSC [l Motion time Etherne’? s.lave, 1x CAN, 2x USB,'lx PROFIBUS-DP D136-004-001

Controller slave, 4 x position sensor, 8 x analog input, 4 x analog

output

DIN rail mounting kit

For mounting the MSC Ill on a DIN top hat rail. To be
screwed onto the back plate of the MSC Il

CC39899-001

Terminal connector

Plug component, number of positions: 20, pitch:
3.5 mm, color: gray, 5 terminal connectors are
required for aMSC IlI.

Phoenix FMC 1,5/20-STZ4-3,5 RF GY- 1702670

CC44534-020

MASS Software
Development Suite
(Company/Subsidiary
multiuser license)

This multiuser license is valid for all users in one Q
company at one location/site. Companies with mult
subsidiaries/sites need to purchase a mult{yser

license per subsidiary/site. The software suite\al
developing, debugging, visualizing and %
complex motion control applications)T g
includes CODESYS 3 and allows IEC\ 611 mpliant
programming in all [ECA611 uages.

One year MASS Softw
(D138-020-00
priority hotline supp

enance Agreement
inc d which includes
free MASS software

updates e year.
IMP
Regi iono MASS Software Maintenance

is necessary at MASS-support(@moog.com
;zééi the software updates.

D138-010-001

MASS Software
Maintenance agreement
(Company/Subsidiary
software maintenance
agreement)

This tdintenance agreement is valid for all users in one
company at one location/site. Companies with multiple
subsidiaries/sites need to purchase a multi user
maintenance agreement per subsidiary/site.

Renewing the MASS Software Maintenance
Agreement needs to be done by the user. It can also be
renewed in advance of the maintenance agreement
expiration. It includes priority hotline support (email &
phone) and free MASS software updates for one year.
IMPORTANT!:

Registration of the MASS Software Maintenance
Agreement is necessary at MASS-support@moog.com

toreceive the software updates.

D138-020-001

Rev. b, March 2018
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MORE PRODUCTS. MORE SUPPORT.

Moog designs arange of motion control products to complement those featured in this document. Moog also provides
service and support for all of our products. For more information, contact the Moog facility closest to you.

Australia

+61 39561 6044

Service +61 38545 2140
info.australia@moog.com
service.australia@moog.com

Brazil

+5511 35720400
info.brazil@moog.com
service.brazil@moog.com

Canada
+1716652 2000
info.canada@moog.com

China

+86 21 28931600
Service +86 21 28931626
info.china@moog.com

France

+3314560 7000

Service +331 45607015
info.france@moog.com
service.france@moog.com

Germany

+497031 6220

Service +497031 622197
info.germany(@moog.com
service.germany@moog.com

Hong Kong
+852 26353200
info.hongkong@moog.com

For product information visi

For service info

Moog is aregistered tradema

All trademarks as indicated herei
and its subsidiaries.
2018 Moog. All rights reserved. All changes are reserved

Moog Motion Controller

Moog /PDF/Rev b, March 2018, Id. CDxxxx-en

WHAT MOVES YOUR WORLD

India

+91 804057 6666

Service +91 80 4057 6604
info.india@moog.com
service.india@moog.com

Ireland
+35321 451 9000
info.ireland@moog.com

Italy

+390332421111
Service 800815692
info.italy@moog.com
service.italy@moog.com

Japan

+81 463553767
info.japan@moog.com
service.japan@moog.com

Korea

+82317646711
info.korea@moog.com
service.korea@moog.com

Luxembourg
+3524046 401

oog.com/industrial
.moogglobalsupport.com

dre the property of Moog Inc.

Singapore

+65677 36238

Service +65 651 37889
info.singapore(@moog.com
service.singapore(@moog.com

South Africa

+27 126536768
info.southafrica@moog.com
Spain

+34 902133 240
info.spain@moog.com

Sweden
+4631 680 060
info.sweden@m om

+44(0) 1684 278369
.uk@moog.com
service.uk@moog.com

USA

+1716 6522000
info.usa@moog.com
service.usa@moog.com

NMOOC
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