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AISELTII Delta Motion Controller Product Portfolio
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Cost effective Multi-function Hot Swap Flexibility

[

High C/P Modularized Redundancy Scalability

Easy installation
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MODBUS Communication ports
® :

Serial RS232 and RS485 ports to support
MODBUS RTU communication protocol

SS1 port
(@)1

W= SSl interface to support external
absolute encoders

Incremental encoder interface to support
2 external incremental encoders

EtherCAT port (Motion)

DVP50MC Highlights

Integrated 1/O port

(@)

High-speed digital inputs (16) and T—
digital outputs (8)

DS301 CANopen ports =

(@)

2 Dedicated EtherCAT interface for

motion control

(®)

2 CANopen master/slave ports ™=

EtherCAT.

Up to 6 or 24 axes, NPN outputs

Ethernet port (‘
®

1 Ethernet 10/100Mbps port



A\ nELTA DVP50MC Highlights

o ost-effective motion controller series

e DVP-MC Series Motion Controller
* Up to 32 virtual axes

« Support encoder axis

* Support PLCopen

« Single-axis motion: position, speed, torque, homing commands

« Multi-axis motion: ECAM, Rotary Cut, coordinated movements

* G-code: linear, circular, helical interpolation

EthercAT.~ CANopcn #Medbus  Etheritet/IP




A NELTA

(i} MODBUS Communication ports

Serial RS232 and RS485 ports to support
MODBUS RTU communication protocol

*< SSI port
(@) "

=== SSl interface to support external
absolute encoders

Incremental encoder interface to support
2 external incremental encoders

. EtherCAT port (Motion)

DVP50MC Highlights

Integrated 1/O port

(@

High-speed digital inputs (16) and ==
digital outputs (8)

DS301 CANopen ports /=

S=* Dedicated EtherCAT interface for

motion control

(@)

2 CANopen master/slave ports ==

N
EtherCAT.

Up to 6 or 24 axes, NPN outputs

N Ethernet port (‘
®)

1 Ethernet 10/100Mbps port



AISELTII DVP50MC: New CPU Models

+ DVP50MC11T . pvpsomciip &5
24 axes, NPN outputs 24 axes, PNP outputs

. DVP50MC11T-06 * DVP50MC11P-06
6 axes, NPN outputs 6 axes, PNP outputs

* DVP50MC11T-04S a2
4 PTP axes, NPN outputs

. DVP50MC11T-16S
16 PTP axes, NPN outputs

EthercAT.~ CANoOpen WModbus  Etheritet/IP
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New Series: ASSOO*
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control are EtherCAT (AS516E) and CANopen (AS524C).

AS516E (16 axes) 16/24 axes

+ max 32 virtual axes
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Same MC engine of DVP-MC!

Introduction

AS500s are modular mid-range motion controllers compatible with Delta AS 1I/O modules. Supported fieldbus technologies for motion

AS524C(C (24 axes)

O AMELTA AS524C
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A AELTA

o Alultiple built-in communication interfaces

AS516E Highlights

MODBUS Communication ports
(@) P

EtherCAT port (Motion) (*
@

Dedicated EtherCAT interface for

= —
motion control EtherCAT®v

Serial RS232 and RS485 ports to support
MODBUS RTU communication protocol

Integrated 1/0 port r
®)

High-speed digital inputs (16) and ==
digital outputs (8)

| Ethernet port
(@) ——PT

W= 1 Ethernet 10/100Mbps port

(.‘ DSBOI CANopen ports

2 CANopen master/slave ports

Encoder interfaces (6)
Incremental and SS|l encoder =
interfaces



A AELTA AS524C Highlights

c Alultiple built-in communication interfaces

y MODBUS Communication ports Ethernet ports -
(@ ; P (@)

2 independent Ethernet 10/100Mbps ™=
ports

Serial RS232 and RS485 ports to support
MODBUS RTU communication protocol

« CANopen port (Motion
i Atlopen p ( )

= Dedicated CANopen interface for
motion control

CANopen

Integrated 1/O port (51
High-speed digital inputs (16) and =
digital outputs (8)

(‘T DS301 CANopen ports

== 2 CANopen master/slave ports

Encoder interfaces (‘

()

Incremental and SSI encoder Sas®
interfaces
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AS500 Highlights

e AS500 Series Motion Controller
* Upto 16 or 24 axes, depending on the version

e Up to 32 virtual axes

y Vo

Support encoder axis

'Illﬂﬂ i -‘Ilﬂlﬂl‘ﬂl ]

* Support PLCopen

* Single-axis motion: position, speed, torque, homing commands
 Multi-axis mation: ECAM, Rotary Cut, coordinated movements

* G-code: linear, circular, helical interpolation

'PLCopen’

EthercAT.— CANOpecn #WModbus  Etherilet/IP




A\ nELTA AS500 Highlights

e AS500 Series Motion Controller
* Up to 16 or 24 axes, depending on the version

* Up to 32 virtual axes

 Support encoder axis

n
i
1
1
L]
)
L)
-_...

Like DVP-MC!

r
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|
I . - - - - -
| Single-axis motion: position, speed, torque, homing commands
|
i
|
|
I
|
I
|
1
1
I

TPl |
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e Support PLCopen

« Multi-axis motion: ECAM, Rotary Cut, coordinated movements

* G-code: linear, circular, helical interpolation

------------------------------------------------------------------------------------------

| PLCoE*uﬁ

EthercAT~ CANopcn $Modbus  Etherilet/IP
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New Series: AX-308E
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AX-308E

PLC-based Motion Controller g
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A NELTA AX-308E Highlights

o Aultiple built-in communication interfaces

(.‘) Encoder interfaces | Integrated 1/0s

16 fast digital inputs, 8 fast digital outputs ﬁ!ﬁ'
(support 4 train pulse outputs)

== 1 SS| port, 2 incremental encoder interfaces

>y MODBUS Communication ports
(@ P

{

Serial RS232 and RS485 ports to support
MODBUS RTU communication protocol

."ﬂdadbus

EtherCAT Master (i}
Integrated EtherCAT Masterupto 8 = |
= axes

2 switched Ethernet ports (10/100
Mbps), 1 USB port, 1 SD card slot EtherCA.r_‘-"

=#5PC UA w::dbus Ethen ‘et/IP
3
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patible with AS I/O modules

AX-308E Highlights

—
-

uh_ﬁ,
 ddiiian

FRPRRRSE

-
&

=
i o m
& =

}

4

"

(1]
850

S S pB el o o o]

-0 @

-
= J

-
e e w ﬁ‘

‘Edddd ~

L=
\l-ﬂhuu"ﬂg

~ & @ = W N = Q9




A NELTA

Xis control: EtherCAT, pulse train, encoder, virtual axes

Dy 4

AX-308E Highlights

Pulse Train

EtherCAT"

Up to 4 pulse train drives

Up to 8 EtherCAT drives




A NELTA

flotion control features

- r S} '
) '.’.Lc"?'“ I: _| PLCopus |_
i logic ! Y ,

- not|
| IEC 61131-3 |__ I

ls

MC Power
Saxis Status ——
—Enable bRegulatorRealState —
—bRegulatorOn bDriveStartRealScate -
—bDriveStart Buay —
Error
ErroriD -
MC_Gearln
—Master InGearp—
—iSlave Busyp—
—{Execute CommandAborted}—
—RatioNumerator Errorp—
—RatioDenominator ErroriDp—
—Acceleration
—{Deceleration
—Jerk

AX-308E Highlights

Support [EC61131-3 and PLCopen standards

Support virtual axes

Support encoder axes

Position, speed, torque, homing commands

Gearing, ECAMs, Interpolation

Master

Slave

Execute
MasterQffset
SlaveOffset
MasterScaling
SlaveScaling
StartMode
CamTablelD
VeloctyDiff
Acceleration
Deceleration
Jerk
TappetHysteresis

1 O

MC_CamiIn

InSync

Busy
CommandAborted
Error

ErrorlD
EndOfProfile
Tappets

Fd €

MC MoveAbsolute
Axis=

Execute
Position
Velocity
Acceleration
Deceleration
Jerk
Direction

Done

Busy
CommandAborted
Error

ExrrorlD

AxisGroup
bExecute
Pasition
irvelocity
IrAcceleration
IrDecaleration
IrJerk
BufferMode
TransitionMode

DMC_MovelinearAbsolute

bDone
bBusy

bActive
bCommandAborted
bError]

ErrorlD

[ 11




AISELTII AX-308E nghllghts

.................................................

=

Database MES- ERP ?ﬂ UA

-

Abs / SSI
Encoder

AX-3 Series
PLC-based Motion Controller
—e
EtherCAT. . . .
ulse train servo drives
ASD-A2-E MS300 R1-EC
Servo Drives AC Drives Remote 1I/O modules
3 ‘ ! ' PLCopen] 'PLCopen’
® FtherCAT « “3PC UA #Modbus Etheri‘et/IP Mg =W =
CODESYS i ‘comtrol
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AX-8 Series
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AX-8.

PC-based Motion Controller

i
X h

CODESYS



AlsELTtl AX-8 PC-based Motion Controller Introduction

AX-8 series is a multi-axis motion controller based on a powerful industrial PC platform. Thanks to CODESYS, Windows 10 loT and the
embedded interfaces, it offers a high degree of flexibility and allow to approach all motion control applications, including robotics and
CNC.

g CODESYS

== Windows10 loT

EtherCAT.



A NELTA

0 Multiple built-in communication interfaces

AX-8 Highlights

am Windows10 loT

Windows 10 loT and CODESYS live in the same

device Integrated 1/Os (~
. _ ©.

8 fast digital inputs, 8 fast digital outputs,
(‘.)’ HDMI port

incremental encoder interface, SSI encoder
interface, RS-422 / RS-485 serial port
=== Standard HDMI port to connect
industrial monitors

N
7~~~ Interfaces
(.;_' EtherCAT Master .)
S 2 Ethernet ports (1Gbps), 4 USB e
ports, 1 SD card slot Integrated EtherCAT Master upto 64 ==
axes

EtherCAT. ™

CODESYS



A NELTA

fgh-performance CPU for Motion Control applications

* Upto 16, 32 or 64 axes
* CODESYS SoftMotion

e Delta SoftHMI

* |Industrial PC with Windows 10 loT

AX-8 Highlights

e CODESYS SoftMotion with CNC+Robotics

* Integrated high-speed DI / DO, incremental encoder interface,
and RS-422/RS-485 serial ports

« EtherCAT, Modbus, OPC UA, Ethernet/IP

®

CODESYS

om Windows10 10T  EthercAT~ ““OPC UA

odbus

Ethen'et/IP

| PLCopen’
logic

IEC 61134-3 |

'PLCopen’
N

—

E | otlo&} L
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*One platform for all motion control applications

AX-8 Highlights

SoftMotion CNC+Robotics

: i *;?

CODESYS

SoftMotion

SoftPLC

SoftMoti

Select Kinematics

TRAFQ.Kin_4axesPaletizer
| TRAFO.Kin_SAxes
| TRAFO.an_Ar ticulatedRobot_SDOF
| TRAFO.Kin_Bipod_Rotary
| TRAFO.Xin_CAsxis
| TRAFO,Kin_CAxis_Tool
| TRAFO.Kin_Gantry2
| TRAFO.Kin_Gantry3
| TRAFQ.Kin_HGantry2
| TRAFO.Kin_HGantry3
| TRAFO.Kin_Polar

Standard Motion
Advanced Motion

Kinematic Transformati
~____ (Robotics)

| TRAFO.Kin_Scara3_2
TRAFO.Kin_Staublk_TS60_S1_D25_200_floor_R1
TRAFO.Kin_Staublk_TX60 51 R4

— | TRAFO.Kin_Tripod_Rotary
2 | TRAFO.Kin_Wrist2
= | TRAFO.Kin_Wrist3
e o = ' e | <Mone >

;::I: '._-.': [ I:"'-I'_ j
IEC 61131-3




A AELTA Delta CODESYS-based CNC Solution

File Edt View Project Build Online Debug Tools Window Help
HNEEH & o~ BBEX MALAN MY B '_‘r@lAppiication[DMEPLCLagic]'q g » aKN|LESZ25-E 2 (o |BR

1

B CODESYS_CNC&Robotics_Solution.project” - DIADesigner-AX (
{
1

wes 8 X} Machnesettngs t & ate. WriteG 28FromDialog 5% Hmlpdate.MachineSettngsPane! fa  HmUpdate.ReadMachineSettings &
= [} CODESYS_ OMCRobotics_Solution w|a| 4 Kinematics
-9 O Transformation FB for Scara3 kinematics with an additional Z-axis M PaC-Ax vipmi2s - -
J8 Hardware Configurabon a—
* Network C Hon l
= é"ﬂ PLC s The Selactive Compliance Assembly Robot Arm Jog Overmnde . Feed Ovemde n
g ) (SCARA) is a special type of industnal robot which 20 %) 100 [%)
=0 _"‘Wh““" resembles to an human arm. A Scaral system -
am exhibits three axes and three degrees of freedom GO0 - Machine Relative Remain
& MachneAxsGroup However, the motion is still limited to the X-Y-plane Enabie
& MachneAxisGroup_DRS40 — || s, x
il Machine coordinate system (MCS) (ADAPTIVE TANG ) xng | > 0.00 [mm] 0.00 [mm] 0.00 [mm]
¢ & Origin ;h; ;ntersechun of axis 0 and the X-Y- MS
+ |-) FePreprocessing X Defined by the direction the first arm points l_'-‘ M6 {‘;‘; ""?‘ Y 0.00 {mm] 0.00 (mm) 0.00 {mm]
* 1L Hm to when the first rotary axis (a0) is at 0° 512500 M3 Cut : -
= (2 MachineHander Y Defined by the direction the first arm points GS6 00
. . mm - mm . mm
* £ Cnc _ to when the first rotary axis (a0) is at 90° o wen) 200 awn) 000 fam}
+ ) Data types {(Z)  This FB features an additional linear axis (284 1687 Y.33 B0
+ ) Robotics (a3) perpendicular to the X-Y-plane. The Z =il Cugry -t 4 0.00 [deg) 0.00 [deg!] 0.00 [deg)
= [E) MachineHandeer [F5) axis comresponds directly to the direction of G43 752 (46 H6
=3 = this additional axis
E ResetAlarm (private) The system consists of - | 744 246 F180( Parte
W ResetAlalarms (private) 27 X204 17 36744 112
g ce 1. arotary axis al that tums the robol around the Z axis — ‘ A X N—
ek - 2. the first joint with length dArmLength1 ' v L8951
. 3 asecond rotary axis al thal turns the following parts of the robot around the Z axis Alﬂlmﬁ K 743 BF
* LJ CneCyde 4. the second joint with length dArmLength2, 4 7471 7O¢ - X = X +
+ ] Exsaute 5  athird rotary axis a2 that tums the following parns of the robot around the Z axis [ S sy — '
& £ Homing 6. the third joint with length dArmLength3 and NI 850
B3 it 7. alinear axis (a3) that is onentated in direction of Z Fixtures Offsets 00 /45408 1
* J Ready There are two configurations that can be switched with the input xElbowRight of Kin_Scara3_Z_Config 1743 397 = Y = Y +
+ L RobotCyde 12 24 ' - GO Z1RD il
% 3 ToolChangeStatus :zl:lwe to the machine coordinate system, the tool coordinate system is shifted and rotated around the Z Tools change AL i I
23 Upcate | 3
__;‘. CannedCydesStatus (privats) The single axes values have the following interpretation —— | I Z — Z +
S CreateTempFieStatus (private) _
j‘. DisabledStatus (private) . :‘F: | E::::: ;:::: :f::;:;’glx‘a:::“;:j]:;;g;ﬁees Sones Offsem — —
B s o) e s ey 4- 4+
B ErrorStatus (private) Build * |© Oermor(s) |® Owarning(s) [@ 0 message(s) | X ¥ Axis Settings - E =
I MpgStatus (private) Description
B PreprocessngStats (prvate) || T a— I 7G58 GH9 7
_ﬁ ServiceStatus (private) Q Machine Settings RESET
U ToolProbingStatus (private) 2 arnines O _“

Uy TerongStatus (private)

N W e

Ready-to-use HMI program ' Main

L mp userw: 7 | Fixture: 653 | Tool ID: 0 05/06/2021 10:08:26 [}




A AELTA Robotics: two different solutions

Teach Pendant
Teach Pendant
- Servo Drives Remote I/O
— ¥ T
Jﬂ::‘r:..:%_‘ ' ‘*ﬂ;ﬁ 'I “
: :-:ﬁ igemd ' AC Drives |
Robot Motion Controller
Robot Controller '
-& /
Vision System e -
Vision System tr( X _
Standalone Robotics Integrated Robotics
Dedicated robot controller Robot as component of an Automation Platform

Delta Confidential



A AELTA Robotics: two different solutions

Teach Pendant

e S

- o
shm

.
.“_:I___,.-—?-_
PR ]

flobot Controller Dedicated robot controller to manage the robots and
their related devices (e.g. teach pendant).

Vision System

Dedicated engineering tool: robot language
programming, commissioning, simulation.

Standalone Robotics

. , h
Dedicated robot controller Need of an external general motion controller to
manage the rest of the machine.

The robot controller is only in charge of the robotic
aspects of the machine. It is programmed by
dedicated SW tools and connected to the main PLC Need to develop the interface with the general motion

by means of hardwired 1/O signals or not- controller / PLC that manages the production line.
deterministic communication protocols.

Delta Confidential
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Use of a single hardware device to control all

Robotics: Integrated Robotics

the production island

* One software platform

Delta Confidential

Teach Pendant

o
A

Servo Drives Remote I/O

AC Drives |

Motion Controller

Vision System L\@

Integrated Robotics

Robot as component of an Automation Platform

The robot is deeply integrated in the production line. The
strict interconnection with other products (vision systems,

inverters, remote 1/O modules) requires a single SW tool
to increase the performance.
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Delta CODESYS-based Robotics Solution

& CODESYS_CNC&Robotics_Sclution.preject” - DiADesigner-AX
File Edt View Project Build Online Debug Tools Window Help

DEHE & > s mX ALAL K9

= [ CODESYS_ CMCRobobics_Soluton x| A
= (4] Device (AX-80EPD Windows Series)
o Hardware Configuration
+ A Network Configuration
= @ PCLogic

{#" MachneAwisGroup_DRS40
= 515
+ £ Diagrostec
* | FiePreprocessng
+ () Hmi
= ) MachneHander
+ 0 cne
+ () Data types
+ () Robotics
= [8) MachineHander (F8)
= {2 Diagnostc
[ Resetilarm (private)
‘;ﬂ ResetAlalarms (private)
=L FSM
* LJ CncCyde
J Exequte
] Homng
L) Init
) Ready
L) RobotCyde
+ | ToolChangeStatus
+ 0 Update
[ CannedCydeStatus (private)
5 CreateTempFieStatus (private)
3 Disabledstatus (private)
[ DisablngStatus (private)
I\ EnablingStatus (private)
[Ba ErrorStatus (private)
W Mpgstatus (private)
B PreprocessngStatss (private)
B ServiceStatus (private)
M ToolProbngStatus (private)
) ZerongStatus (private) |

£ N | ieaeDialon

= W o =

M 8@ - 5 B8] Application [Device: PLCLogic] - OB O ) 5 N ((F53%5 3 F (o MW w7

| X ! MachineSettngs_t [§a HmUpdate WriteG28FromDislog | g HmUpdate.MachineSettngsPanel '[f Hmipdate ReadMachneSettngs

4 Kinematics

Transformation FB for Scara3 kinematics with an additional Z-axis

The Selective Com
153 special type of industrial robot which
resembles to an human arm A Scara3 system
exhibils three axes and three degrees of freadom
However, the motion is still imited to the X-Y-plana

' Machine coordinate system (MCS)
Ongin  The mtersection of axis 0 and the X-Y-
. _ plane. _
X Defined by the direction the first arm points
. to when the first rotary axis (a0) is at 0°
| Y Defined by the direction the first arm points
: to when the first rotary axis (a0) is at 90°.
{Z) This FB features an additional linear axis
(a3) perpendicular to the X-Y-plane The Z
axis comesponds directly to the direction of
this additional axis L}

The system consists of

a rotary axis al that tums the robot around the Z axis

the first joint with length dArmLength1,

a sacond rotary axis al that turns the following parts of the robot around the Z axis
the second joint with length dArmLength2,

a third rotary axis a2 that tums the following parts of the robot around the Z axis,
the third joint with length dArmLength3 and

a linear axis (a3) that is onentated in direction of Z

~ OO A RO

There are two configurations thal can be switched with the input xElbowRight of Kin_Scaral Z_Config

Relative to the machine coordinate system, the tool coordinate system is shifted and rotated around the Z
aus.

The single axes values have the followang imerpretation

| a0 | position of the first rotary axis around Z in degrees
a1 __ position of the second rotarv axis around Z in dearees

Build « |© Derroris) |® 0waming(s) |@ 0 message(s) | X ¥

Descniption
e Bufld started: Application; Device. Applcation ——-—-—
Typify code...
Compée complete — 0 erors, 0 warmings

Pra

Delta Confidential

Selection of the kinematics
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Delta CODESYS-based Robotics Solution

Delta Confidential

B CODESYS_CNCE&Robotics_Selution.project” - DIADesigner-AX
File Edt ‘iew Project Build Onfine Debug Tools Window Help
_]ﬁ: n é Lo IR | Bl X MY ﬁu_.; RS"7 f& & _‘l Apphcation [Device: PLC Logic] ~ CE 2 oy X e B W%
Devices: 0 X} Macwesetingst |3y Hmupdate WriteG28FromDiaog B4 HmUpdate.MachneSettngsPanel (34 HmUpdateReadMachmeSettngs | By
= [ COpESYs_ OMCRobobics_ Sokiton w| A | 4 Kinematics
=@ @ “ﬁn Configuration e Transformation FB for Scara3 kinematics with an additional Z-axis
t 3] :.-CMC — The Selfective Compliance Assembly Robat Arm
i 0 (SCARA) is a special type of industrial robot which
= £ Application resembles to an human arm A Scara3 system
@W. exhibits three axes and three degrees of freedom
& MachreAxsGroup However, the motion is still imited to the X-Y-plane
- i - = ' Machine coordinate system (MCS)
" ,_J ; Ongin ;h; :ﬁtersecmn of axis 0 and the X-Y-
. “"' ostie s X ' Defined by the direction the first arm points
* L Hmi ; to when the first rotary axis (a0) is at 0°
= 3 MachineHander Y Defined by the direction the firs
* o , _to when the first rotary axs (al 1 this program runs CYCLICALLY only wvhen the cycle 15 set toc on from the bhma
# ) Data types {Z)  This FB features an additional - - - . < -
% £ Robotics {a3) perpendicular to the X-Y-pl - ‘an this condition you're sure that the axis group 1s =nabled and povered and you can just f
= [8] MachineHandier axis comresponds directly to th o
{] B3 Disgasiic - this additional axis -
5: ResetAlarm (orivate) The system consists of 4
=0 don 1. & rotary axs a0 that tums 5 1 blsEntryAction := iNextStatus <> iCurrentStatus;
5 o 2 the first joint with length d/ = - ,
=) Onc 3 asscoed wtary seis 31l : iCurrentStatus := illextStatus;
* M 4. the second joint with lengt 7
5
+ 3 WG -
! j . ' CASE iCurrentStatus OF
| M |m
+ ) Tools change -
- ‘ Relative to the machine 3 -
_ﬂxo_mng axis. 11 ‘/set some initial stuf
| _
Fﬂ OnCyde (PRG) The single axes values have the followind= g IF 1 bIsEntryAction THEN
OnError (PRG : = = . e
'!-‘] ) al | position of the first rotary axis aroy 13 MoveApproPick.bExecute := FALSE;
‘!] OnPause (PRG) | a1 | oosition of the second rotary axis. 14 Mov pIOPl&CE bExecute := FALSE:
L A_ERGOR (LM ReCOGC (TN RN, 1 eAp ; += FALSE:
] OnStop (PRG)  Messages - Total 12 error{s), 2 warning(s), 0 mey . : .
s r——" Build 1S MovePick.bExecute := FALSE;
L€ MoveDepartPick.bExecute := FALSE;
Tem plate for robotic i Device, 17 MovePlace.bExecute := FALSE;
movem nts’ se ence 16 MoveDepartPlace.bExecute := FALSE;
v = qu 1S EasySetBlendingDistance (MachineData, 20);//set a blepdig distance of 0 means disa
20 SetfFrame .uiFrame := €;//select frame 6 (just as example)
2l SetFrame .bExecute := TRUE:;
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DIADesigner-AX
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D,

DIAStudio

CODESYS

DIADesigner-AX
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DIADesigner-AX

A AELTA

v

JiADesigner-AX

Delta Industnal Automation Designer




A AELTA DIADesigner-AX

IEC61131-3 PLCopen Drive configuration Single-axis _ ECAMs

—| PLCopen' — PLCopen :
—| logic | G,
] sk “imotion 'a‘
_| IEC 611313 . |

International Standards

-
L
CNC+Robotics T —

G-code Robotics

T ———— ——— —

————————————————————————————

Only AX-8
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DIADesigner-AX

me look&feel of CODESYS platform with additional tools

£ AX-308E Example.project 03 project” - DiADesigner-AX
File Edit View Project Build Online Debug Tools Window Help
NEE & v MEEX AAL KT R

Deviezs v 3 X
= 5 AX-308F Example project 03 e
= [4) AX308E (AX-J0BEAOMAIT)
o8 Hardware Configuration
= A, Network Configuration
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D,

DIAStudio

9

CODESYS

Q. : What is the right device/technology/SW for my application? }

[ A. : There’s no single answer!




A AELTA Delta Motion Controller Product Portfolio (EtherCAT)
“hoie | owswe | mave

Eiw

Appearance
Motion Control Bus EtherCAFl EtherCAF"i EtherCAT EtherC&Fl
Number of axes 6, 24 8, 16, 32 8 16, 32, 64
Single-axis Motion Yes Yes Yes Yes
ECAM Yes Yes Yes Yes
Rotary cut Yes Yes Yes Yes
G-code Yes No No
CNC No No No Yes (“C” models)
Robotics No No No Yes (“C” models)
3rd-§ea:itge§CAT No Yes Yes Yes
Encoder interfaces Incremental (2), SSI (1) Incremental (2), SSI (1) Incremental (1), SSI (1)
Other comm. Modbus, CANopen, EthMe??]Z:/Sl’chI:;i::;t Modbus, Ethernet/IP, OPC  Modbus, Ethernet/IP, OPC
procotols Ethernet/IP ’ ' UA UA

Profibus, BACNet
SW ISPSoft, CANopen Builder ISPSoft CODESYS, DIADesigner-AX CODESYS, DIADesigner-AX
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Appearance

Motion Control Bus

Number of axes

Single-axis Motion
ECAM
Rotary cut
G-code
CNC

Robotics

3rd-party ECAT
devices

Encoder interfaces

Other comm.
procotols

SW

Delta Motion Controller Product Portfolio (EtherCAT)

Yes

Yes
No

No
No
Incremental (2), SSI (1)

Modbus, CANopen,
Ethernet/IP

ISPSoft, CANopen Builder

L

Yes
No
No

No

Yes

Modbus, CANopen,
Ethernet/IP, Devicenet,
Profibus, BACNet

ISPSoft

16, 32, 64

No

No
Yes
Incremental (2), SSI (1)

Modbus, Ethernet/IP, OPC
UA

CODESYS, DIADesigner-AX

Yes
Yes

Yes

Yes (“C” models)

Yes (“C” models)
Yes
Incremental (1), SSI (1)

Modbus, Ethernet/IP, OPC
UA

CODESYS, DIADesigner-AX
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Appearance

% 5

L]

Delta Motion Controller Product Portfolio (EtherCAT)

i‘*?ﬁ‘&*
—n, i— — E—
Motion Control Bus EtherCAT. EtherCAT. ™ EtherCAT. ™ EtherCAT. |
s
Number of axes 6, 24 8, 16, 32 8 16, 32, 64
Single-axis Motion Yes Yes Yes Yes
ECAM Yes Yes Yes Yes
Rotary cut Yes Yes Yes Yes
G-code Yes No No
CNC No No No Yes (“C” models)
Robotics No No No Yes (“C” models)
3rd-par_ty ELA No Yes Yes Yes J
l devices
Encoder interfaces Incremental (2), SSI (1) Incremental (2), SSI (1) Incremental (1), SSI (1)
Other comm. Modbus, CANopen, VIS, CANo.pen, Modbus, Ethernet/IP, OPC  Modbus, Ethernet/IP, OPC
rocotols Ethernet/IP Ethernel/1P, Devcanet, UA UA
P Profibus, BACNet
SW ISPSoft, CANopen Builder ISPSoft CODESYS, DIADesigner-AX CODESYS, DIADesigner-AX



A AELTA Delta Motion Controller Product Portfolio (EtherCAT)
o | ms

-
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Appearance

Motion Control Bus EtherCAT ~| Ether CA1'_‘=f EtherCAF'Li EtherCAT ~
Number of axes 6, 24 8, 16, 32 8 16, 32, 64
Single-axis Motion Yes Yes Yes s Yes
ECAM Yes Yes Yes Yes
Rotary cut Yes Yes Yes Yes
G-code Yes No No
CNC No No No Yes (“C” models)
Robotics No No No Yes (“C” models)
310 -E:SEEECAT No Yes Yes Yes
Encoder interfaces Incremental (2), SSI (1) Incremental (2), SSI (1) Incremental (1), SSI (1)

Modbus, CANopen,
Ethernet/IP, Devicenet,
Profibus, BACNet

SW ISPSoft, CANopen Builder ISPSoft CODESYS, DIADesigner-AX CODESYS, DIADesigner-AX

Other comm. Modbus, CANopen,
procotols Ethernet/IP

Modbus, Ethernet/IP, OPC  Modbus, Ethernet/IP, OPC
UA UA
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Appearance i
Cerrrafy
Motion Control Bus EtherCAT ~ EtherCAFI
Number of axes 6, 24 8, 16, 32
Single-axis Motion Yes Yes
ECAM Yes Yes
Rotary cut Yes Yes
G-code Yes No
CNC No No
Robotics No No
il :

Encoder interfaces Incremental (2), SSI (1)

Modbus, CANopen, Modbus, CANopen,

Other comm. '
Ethernet/IP Ethernet/IP, Devicenet,

B

el
EtherCAT. ™|
8

Yes
Yes
Yes
No
No

No
Yes
Incremental (2), SSI (1)

Modbus, Ethernet/IP, OPC
UA

Delta Motion Controller Product Portfolio (EtherCAT)

EtherCAT ™
16, 32, 64

Yes
Yes

Yes

Yes (“C” models)

Yes (“C” models)
Yes
Incremental (1), SSI (1)

Modbus, Ethernet/IP, OPC
UA

procotols R
| SW ISPSoft, CANopen Builder ISPSoft

CODESYS, DIADesigner-AX

CODESYS, DIADesigner-AX -‘




Delta Motlon Controllers Appllcatlons

Packaging - General Machinery Woodworking i Profile cutting Robotics
(Flowpack, wrapping, (Assembling) (Saw cutting, panel cutting, (leather, glass) '

SW labelling) 5 ' CNC)

CODESYS
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Packaging

Delta Motion Controllers - Applications

ah- |

General Machinery Woodworking Profile cutting Robotics
SW (Flowpack, wrapping, (Assembling) E(Saw cutting, panel cutting, (leather, glass) l
labelling) ' CNC)

PTP Motion
ECAMSs
Flying cut
Interpolation

Advanced G-code
(CNC features)

Robotics



. elta Motlon Controllers Appllcatlons

Packaging  General Machinery | Woodworking Profile cutting Robotics
(Flowpack, wrapping, (Assembling) Saw cutting, panel cutting, (leather, glass) |
labelling) E ' CNC) '

SW

il . g : : = o 3 = = = = = o . . A . . [ s .o

PTP Motion
ECAMSs
Flying cut

Interpolation

O el I R R . . N . - s s . - ——— - = - - e o s A e e T T e i R e e e e e o

Advanced G-code
(CNC features)

--------------------------------------------------------------------------------------------------------
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Successful cases
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Wet wipes packaging machine

* Image for reference only

Configuration

DVP50MC11T7-06 DOP-100

=

A2-E

Successful cases: DVP-MC

Technical details

* Wet Wipes Packaging Machine
* DVP50MC11T-06 motion controller
* 5 EtherCAT axes

* Complete Delta solution

s

WHY DVP-MC?

* Limited number of axes

* Complete Delta solution (no need to add 3rd-party devices)

* Cost effective




A AELTA Successful cases: DVP-MC

4 Dosing system
2

* Vertical Continuous Packaging System (dosing & sealing
machine)

* DVP50MC11T-06 motion controller

Sealing system |

* 3 EtherCAT axes, 1 MS300 controlled by CANopen

* Complete Delta solution

DVP50MC11T-06

WHY DVP-MC?

* Limited number of axes

* Complete Delta solution (no need to add 3rd-party devices)

* Cost effective

MS300



Successful cases: DVP-MC

* Pipe bending machine

A NAELTA

Pipe bending machine

g_?

* DVP50MC11T-06 motion controller

* 2 interpolated axes controlled by EtherCAT

* Complete Delta solution

Bending axis

* Image for reference only

Configuration i o | icas
ushing axis .

DVP50MC11T-06 DOP-100

7.

A2-E



A NELTA Successful cases: DVP-MC

* Pipe bending machine

* DVP50MC11T-06 motion controller

* 2 interpolated axes controlled by EtherCAT

* Complete Delta solution

* Image for reference only

; DOP-100 s
DVP50MC11T-06 * Limited number of axes

.La !"- * Complete Delta solution (no need to add 3rd-party devices)

‘ * Need of simple interpolation between the axes, configurable
by the HMI

* (Cost effective

A2-E



A AELTA Successful cases: AX-8

* Bandsaw machine for metal cutting with gantry and
orientable saw

* AX-816EPOCB1P motion controller
* 5 EtherCAT axes, R1-EC I/O modules, 1 C2000

* Complete Delta solution

Configuration WHY AX-8?

AX-816EPOCB1P DOP-100

* Need of the CNC+Robotics license to manage the rotation of

the saw (RTCP — Rotatir{n}g Tool Center Point)

* OPC UA to connect the machine to a SW supervisor (Industry
4.0)

CODESYS

* Need of AX scalability to cover different types of machines,
using the same SW platform

A2-E - C2000




A NELTA Successful cases: AX-8

Bandsaw machine for metal cutting
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Woodworking CNC Router (milling machine)

* Image for reference only

AX-816EPOCB1P  3,4_party touchscreen monitor

B3-E

MS300

Successful cases: AX-8

Technical details

[ ]

CNC router (milling machine) for woodworking applications
Gantry axes on Y direction

Additional 4th axis

AX-816EPOCB1P motion controller + Delta CNC SW package
5 EtherCAT axes, R1-EC I/O modules, 1 MS300

Complete Delta solution

Jog Overnde Feed Ovamde h
20 %l 100 fwi
ﬂ ” Machine  Relative Remain
Enable
tdeng g W 0.00imm!  0.00%mwl  0.00 tnmi
%\
A &Y  000mml  0.00mm  0.00 (mm
vy =% Z  0.00mml  0.000mm 0.0 s
2 4 0.0010e 0.00[cseg!  0.00 [deg)
-
o
li.]
e Alarms _ -P AAAN x_ X+
Fixtures Offsets !
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J Tools change E [b
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A NELTA Successful cases: AX-8
Woodworking CNC Router (mil!ing i)

* CNC router (milling machine) for woodworking applications

* Gantry axes on Y direction

* Additional 4th axis

* AX-816EPOCB1P motion controller + Delta CNC SW par:kage[}f
* 5 EtherCAT axes, R1-EC I/O modules, 1 MS300

* Complete Delta solution

* Image for reference only

why x5

AX-816EPOCBIP  3r4_party touchscreen monitor

* Need of the CNC+Robotics license to manage all the CNC
- functionalities requested by the machine
9"

* Need of ready-to-use Delta CNC SW package to speed the

CODESYS H

development up

* Need of EtherCAT fieldbus to improve the performance

B3-E MS300




A ANELTA Successful cases: AX-8

Woodworking CNC Router (milling machine)
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Bandsaw machine for woodworking

AX-308E

DOP-100

— -

- i | i
A2-E

MS300

wiil
3rd-party 1/O modules

Successful cases: AX-3

Technical details

Horizontal bandsaw machine for woodworking

AX-308E motion controller
3 EtherCAT axes, 1 MS300, AS I/O modules

3rd-party 1/O modules

WHY AX-3?

Limited number of axes

Need of an open platform to add 3rd-party EtherCAT slaves

Need of AX scalability to cover different types of machines,
using the same SW platform




A AELTA Successful cases: AX-3

Bandsaw machine for woodworking
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Bottle unscrambler machine

* Image for reference only

AX-832EPOMBI1P

m'—“a

Successful cases: AX-8

Technical details

* Handling of plastic bottles
* AX-832E motion controller
* 18 EtherCAT axes

* Ethernet/IP communication with Allen Bradley PLC
I3

WHY AX-8?

* Need of a powerful CPU to manage an high number of axes

* Need of Ethernet/IP protocol to exchange data with the main
PLE




A AELTA Successful cases: AX-8
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Articulated robot control

* Image for reference only

AX-816EPOCB1P DOP-100

‘ i.- ‘

CODESYS

L9

ﬁ

A2-E

Successful cases: AX-8

Technical details

Control of a 3rd-party 6-axis articulated robot

AX-816E motion controller with CNC+Robotics

WHY AX-8?

[

Need of the CNC+Robotics license to manage the kinematic
transformation

Need to improve the flexibility compared to a standard
robotics solution




A AELTA Successful cases: AX-8




A ANELTA Successful cases: AX-8

Technical details

* Control of a 3rd-party 4-axis SCARA robot

* AX-816E motion controller with CNC+Robotics

* Image for reference only

Configuration WHY AX-8?

AX-816EPOCB1P NC-MOT

* Need of the CNC+Robotics license to manage the kinematic
transformation

* Need to improve the flexibility compared to a standard
robotics solution




Smarter. Greener. Together.
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