Using AKD2G in a KAS System

The AKD2G can be used in a KAS Motion/Machine control system. This application note outlines new/different
features to be cognizant of when developing a KAS application that includes AKD2G drives. After reviewing this
document, contact a KAS application engineer if you want more detail.

Workbench Architecture

In addition to the single axis version, the AKD2G is available in a 2 axis version. For the 2 axis version,
Workbench integrated into the KAS IDE (Integrated Development Environment), has items that are common to
both axes then followed by a section of Axis 1 specific items , then Axis 2 specific items:
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In the Workbench terminal window, which provides direct access to AKD2G parameter values in a concise
format, note that many AKD2G parameter start out with an additional identifier to define the specific axis
“Axis1” or “Axis2” before the <parmeter group name>. <specific parameter> it is assocated with.

Example The velocity loop proportional gain in the AKD is parameter VP.KP, in the AKD2G it is AXIS1. VP.KP or

AXIS2.VP.KP
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Acommand line interface to the device. Type a command and press retum.
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More Position Signals Available to the PxMM

AKD2G has up to 5 five independent feedbacks that can be assigned to the axis. Here is the WorkBench Screen:
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The usage of the five channels may be freely configured in the Workbench software, subject only to a few
restrictions that are not physically sensible.

e Exactly one feedback channel per axis can commutate the motor.

e At most, one feedback channel per axis can serve as the command source and the same feedback
channel cannot also commutate the motor.

o Afeedback channel can serve as the command source for more than one axis.

e FB1 cannot commutate axis 2. FB2 cannot commutate axis 1.

Feedback

Connector Usable for
channel

X1 Axis 1: commutation feedback

Feedback 1 X41 Axis 1 via SFA on X1: commutation
feedback

Feedback 2 X2 Axis 2: commutation feedback

Axis 2 via SFA on X2: commutation
feedback

commutation feedback,helocityfposition,
command

Feedback 2 XM

Feedback 3 X23

Feedback 4 21 commutation feedback, velocity/position,
command

Feedback 5 X292 commutation feedback, velocity/position,
command




Feedback Types Connectors

SFD3 X1, X2

Encoder HIPERFACE DSL X1, X2

Resalver X23, X41

SFD K23, K41

SinCos Encoder BiSS B (analog) X23, K41

Encoder BISS C (digital) X23

SinCos Encoder EnDat 2.1 X23, X41

Encoder EnDat Digital 2.2 X23, K41

Encoder HIPERFACE K23, K41

Sine Encoder X23, X41

Sine Encoder + Hall X23, K41 %
Incremental Encoder K22, K23, KM
Incremental Encoder + Hall (Comcoder) | X23, X41

Hall Sensors X23, K41
Tamagawa Smart Abs X23, K41
Step/Direction X21, X22, X23, X41
CWI/CCW K21, %22, X23, XH1




Connector X1/ Connector X2

Feedback X1 and X2 only support 2 wire digital feedbacks types: SFD3 and HIPERFACE DSL. By default, each

axis is assigned to feedback X1 or X2, for axis 1 and 2 respectively. To accommodate legacy feedbacks there is
cable adapter SFA (P/N AKD2G-CON-SFA-000) that will plug into connector X1 or X2's 2 wire port. On the SFA’s
other side there is a 15 pole HD SubD female connector X41 that then will plug into Kollmorgen legacy feedback

types (cables).

The SFA (Smart Feedback Adapter) converts conventional feedback signals to a 2-wire serial signal. SFA can be
laid into the cable duct or may be mounted to a DIN rail using a standard DIN rail clip.
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Connect the flying leads of the SFA cable to X1 (FB1, EEQ3)or X2 (FB2, EEQ4):

Tuisted pair
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SFA supported feedback types:

Resol- BiSS EnDat EnDat HIPER- Sine/ ncr Smart Step/ CW/

SFD "er | B 21 22 FACE Cos °a Enc. onc- Hall “uhs bir  cow

Connector X23

Additionally, X23 connector is available for legacy feedbacks on feedback 3. The X23 connector provides the
same d-sub 21 pin connector as AKD1 with support for the same feedbacks.

Connector X1/ Connector X2

There is also a limited support for feedbacks on the X21 and X22 connectors for feedbacks 4 and 5 that provide
inputs for step and direction, A quad B incremental, and clockwise/counter-clockwise type feedback control.

Note that available connectors will depend on the drive model ordered.

Number Base Model Additional Feedbacks w/Drive
Of Axes Options
Single Axis (Conn X1) - SFA Adapter SFD3, DSL Option F3 (Conn23) - Res, Enc, or Comcoder
(Conn X21) - Step/Direction Option 10 (Conn X22) — Step/Dir, CW/CCW or Inc Enc
Option DX (Conn X22,X23)
Dual Axis (Conn X1) - SFA Adapter SFD3, DSL Option F3 (Conn23) - Res, Enc, or Comcoder
(Conn X2) - SFA Adapter SFD3, DSL
(Conn X21)- Step/Direction
(Conn X22) - Step/Dir, CW/CCW or Inc Enc

Note: AKD2G options allow for 2 or 3 additional feedback devices for master encoder signals and other
application needs to be incorporated into the AKD2G/ KAS system



AKD2G Position information through Ethercat

Scaling

Feedback 1 and 2 are scaled by the following COE Parameters: 0x6091h,0x6092h,0x6096h, and 0x6097h. Some
are in the KAS COE Init parameters which sets these parameters when the Ethercat Network is Initialized:

0x6092 sub Index 1 = 1048576 feed constant (shaft resolution for the feed constant) COE Init
0x6092 sub Index 2 = 1 shaft revolutions for the Feed Constant COE Init

0x6096 sub Index 1 =60 velocity scaling (numerator) COE Init

0x6096 sub Index 2 = 65536 velocity scaling (denominator) COE Init

position value = (position internal value*feed constant)/ (position encoder
resolution * gear ratio)

Feedback 3,4, and 5 are scaled by the following COE Parameters: 0x60E8h, 0x60ESh, 0x60Edh and
60EEh. These can be added to the KAS COE Init parameters or using the ECATWriteSDO function blocks.
Additional Feedback is possible through 60E4h.

Feedback Real Time Data - Through PDO channel

The feedback data is sent back to the control through the deterministic EtherCAT PDO channel, the objects used
are:

Feedback 1- 0x6064 Sub Index 0 (standard mapping)

Feedback 2- 0x6864 Sub Index 0 (standard mapping)

Feedback 3 - 0x60E4 Sub Index 3 (optional mapping)

Feedback 4 - 0x60E4 Sub Index 4 (optional mapping)

Feedback 5 - 0x60E4 Sub Index 5 (optional mapping)

Standard mapping

Inaex Subindex Object Name Size [bit]

0x3780 |1 AINT.VALUE 16
11 AIN2 VALUE 16
0xe041 0 Statusword - Axis 1 e
0x6064 0 Position actual value - Axis 1 32
60FD | 0 Digital inputs - Axis 32
0x6841 0 Statusword - Axis 2 16
0x6364 0 Position actual value - Awis 2 32

Optional Mapping
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Index Subindex Ohbject Name Size [bit]

OxG0E4 3 3rd additional position actual value - Axis 1 32
Ox60E4 4 4th additional position actual value - Axis 1 32
OxG0E4 5 5th additional position actual value - Axis 1 32

Using the AKD2G capture engine

Things worth noting about the high speed capture functionality in the AKD2G:

1. The AKD2G has a different set of Ethercat Objects than the AKD. These get used when the Capture
engine functionality used in MC_TouchProbe, MLAxisCfgFastin, MLTRigSetEdge, and other KAS function
blocks. The AKD2G more closely uses DS-402 standard objects for this functionality

2. AKD2G has different capture engines for internal AKD2G capture setup and capture setup through
Ethercat. This means the AKD2G Workbench screen below cannot setup the AKD capture engine for use
through Ethercat

Capture

Captures position and time using a trigger input and a possible pre-condition

Capture 1 | Capture 2

Feedback 1

Source for Capture 1 Configuration

1 -Feedback 1

Source

KAS accomplished AKD2G Capture engine setup through KAS function blocks and EtherCAT COE Init

commands. See .kas manual for more detail.

3.For both the 1 and 2 axis configurations, the AKD2G has 2 high speed hardware inputs total on
connector X21 rated for 1 usec activation/de activation delay. Note: The AKD Update rate is 2 psec.

Some Motor Feedback options require an AKD2G option

Only HIPERFACE DSL and SFD3 feedbacks support direct single cable connections into connectors X1 and X2. All
other legacy feedbacks require connector X23 or the SFA (Smart Feedback Adapter). Connector X23 is available

on AKD2G options F3 and DX.

— Options
=
[F3 legacy feedback [<23]
[1 I/ expanded from 1. to 28 [<22)
[ F3 ootiot + [0 ootion




Ethercat (COE Init) Run up parameters

For the AKD2G, the COE Init Parameters sent from the controller to the drive on Ethercat initialization have the
following changes, some to line up with the DS402 standard:

For reference here is the AKD Parameters COE Init Parameters

| General Properties | 1jo | Configuration | PDO Selection/Mapping | PDOEditor | Distributed Clock | Cof Init-Commands | CoE Object-Dictionary |

? AKD26G_3 (AKD2G Single Axis SIL2) CoE Init-Commands

~ Pre Operational -> Safe Operational

Index  Subindex  Value Comment Direction  Source
(x6060 0 8 Modes of operation - Axis 1 Wite ESI File
oe0c2 1 1 Interpalation time period value - Axis 1 Wite ESI File
0E0C2 2 3 Interpalation time index - Axis 1 Wite ESI File
0x6006 1 50 Nurnerator - Axis 1 Wite ESI File
0x60% 2 65536 Divisor - Auis 1 Wite ESI File
05008 2 1 Set AXIST.HWEN.MODE to not clear fauts on the rising edge of the hardware enable input Wite KAS Default
%5009 1 0 Set AXIST.HWEN.SOURCE to disabled the rising edge of the hardware enable from clearing the drive faults ‘Write KAS Default
0x6092 1 1048576 Set Auis 1 Feed Constant to 2420 as Drive Interface Unit. ‘Write KAS Default
%6002 2 1 Set Axis 1 Shaft Revolutions for the Feed Constant. ‘Write KAS Default
0x5005 1 1 Set AXIST.FBUS.PROTECTION ‘Write KAS Default
0x60D0 1 1 Set Touch probe 1 source - Axis 1 ‘Write KAS Default
06000 2 2 Set Touch probe 2 source - Axis 1 Wite KAS Default

~ Safc Operational -> Pre Operational

Index Subindex Value Comment Direction Source
%5000 14 0 Set Command Source - Axis 1 ‘Write KAS Default

v Safe Operational -> Operational

Index Subindex Value Comment Direction Source
0x6040 0 128 Control word reset (1) Write KAS Default
0x6040 0 0 Control word reset (I} Write KAS Default

The new AKD2G COE Init Parameters are as follows (2 axis version shown):

Legend below:

Green bracket is related to Axis 1

Blue bracket is related to Axis 2




General Properties | 1/0 || Configuration | PDO Selection/Mapping | PDO Editor_ | Disriouted Clock | CoF Init-Commands | Cof Object Dictionary|

(.

! AKD2G_1 (AKD2G Dual Axis SIL3 Basic Functions) CoE Init-Commands

¥ Pre Op - Safe Op
Index Subindex Value Module Comment
OxB0B0 ] 8 - Modes of operation - Axis 1
e : : ) Interpolation time period value - Axis 1 COE Opmode Synchronous Position (Axis 1)
x60C2 2 -3 - Interpolation time index - Axis 1
B |1 20 - umeto e New Base Scaling (Axis 1)
0xB096 2 65536 - Divisor - Axis 1
Wﬂ 0 8 = Modes of operation - Axis 2
x68C2 1 1 - Interpolation time peried value - Axis COE Opmode Synchronous Position (AXiS 2)
Ox68C2 2 =3 = Interpolation time index - Axis 2
0696 |1 & ; Numerator - Ads 2 New Base Scaling (Axis 2)
(%6896 2 65336 - Divisor - Axis 2
0x5009 2 1 - Set AXIS1.HWEN.MODE to not clear faults on the rising edge of the hardware enable input
0x5009 1 0 - Set AXI51.HWEN.SOURCE to disabled the rising edge of the hardware enable from clearing the drive faults
m 2 1 - Set . to not clear faults on the nsing edge of the hardware enable input
05109 i 0 - Set AXIS2.HWEN.SOURCE to disabled the r\;ins edsa of th iardware ena_ble from cIe;Jinq the drive Fﬂlﬁ
(0x6092 1 1048576 - Set Axis 1 Feed Constant to 2°20 as Drive Interface Unit. New Base Scaling (AXiS 1)
OxB092 2 1 = Set Axis 1 Shaft Revelutions for the Feed Constant.
Ox6892 1 1048576 - Set Axis 2 Feed Constant to 220 as Drive Interface Unit. New Base Scaling (AX]S 2)
(6892 2 1 = Set Axis 2 Shaft Revolutions for the Feed Constant.
0x5005 1 1 - Set AXIS1.FEUS.PROTECTION
%5105 1 1 - Set AX|52,FEUS.PROTECTION
0x60D0 1 1 - Set Touch probe 1 source - Axis 1
0x6000 2 2 - Set Touch probe 2 source - Axis 1
~ Safe Operational -> Pre Operational
Index Subindex Value Meodule Comment
Ox5000 14 0 = Set Command Source - Axis 1
v Safe Operational -> Operational
Index Subindex Value Module Comment
(5040 ] 128 - Control word reset ([)
(6040 0 0 = Control word reset (Il
(56840 ] 128 - Control word reset ([) (Axis 2)
(56840 0 0 - Control word reset (I} (Axis 2)
0x1A03 Contents:
Index Subindex Object Name Size [bit]
) 3 §3rd additional position actual value - Ax
OxG0E4 4 4th additional position actual value - Ax.. 32
(xG0ES 5 Sth additional position actual value - Ax., 32

Direction
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write
Write

Direction
Write
Write

Direction
Write
Write
Write
Write

Source
ESI File
ESI File
ESI File
ESI File
ESI File
ESI File
ESI File
ESI File
ESI File
ESI File
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default
KAS Default

Source
KAS Default
KAS Default

Source
KAS Default
KAS Default
KAS Default
KAS Default



EtherCAT PDO (Process Data Object) Differences in AKD2G

PDOs are the parameters(objects) that are passed cyclically between the Ethercat Master (PxMM) and Ethercat
Drives (AKD2G). Changes to the standard objects (from AKD) are to line up with the CoE DS402 standard
specification, to add objects for a second Axis (for AKD2G dual axis models only), and add safety related objects

Green bracket is related to Axis 1

Blue bracket is related to Axis 2

0x1602 Outputs ~

Index Subindex Object Name Size [bit] PLC Variable
Touch probe function - Axis 1 16 A

Touch probe function -

' 0x1603 Qutputs
Index  Subindex Object Name Size [bit] PLC Variable
(3601 |1 Physical outputs 32 @ Managed in /O tab
0x3800 |2 AQUT1 Fieldbus Value |16 @* Managed in |/0 tab
0x3801 |2 AQUT2 Fieldbus Value |16 Z* Managed in /0 tab
0x6040 0 Controlword - Axis 1
0x607A 0 Target position - Axis 1
Controlword - Axis 2
%6974 0 Target position - Axis 2 32 i
0x1A00 Inputs
Index  Subindex Object Mame Size [bit] PLC Variable
0x3780 |1 AIN1.VALUE 16 &* Managed in /O tab
0x3781 |1 AIN2.VALUE 16 @* Managed in /O tab
06041 0 Statusword - Axis 1 16
0x6064 0 Position actual value - Axis 1 32
OxGOFD | O Digital inputs - Axis 1 32 @* Managed in /O tab
6841 0 Statuswerd - Axis 2 16
0x6864 0 Position actual value - Axis 2 32
0x1A01 Inputs
Index Subindex Object Mame Size [bit] PLC Variable
6077 0 Torque actual value - Axis 1 16
0x60F4 O Fellowing error actual value - Axis 1 32
6877 0 Terque actual value - Axis 2 16
F4 0 Fellowing error actual value - Axis 2 32




0x1A02 Inputs

Index  Subindex Object Name Size [bit] PLCV:
0xE0B9 O Teuch probe status - Axis 1 16
OxG0D1 O Touch probe 1 time stamp positive value - Axis 1 32
0xE0D4 O Touch probe 2 time stamp negative value - Axis 1 32
0xG68B9 O Touch probe status - Axis 2 16
068071 O Teuch prebe 1 time stamp positive value - Axis 2 32
0x68D4 0 Touch probe 2 time stamp negative value - Axis 2 32

EtherCAT Connector — on the Drive’s Top face

As part of the AKD2Gs enhanced connector system the AKD2G Ethercat connection to the PxMM is on the top
face. This facilitates more orderly wiring.

EtherCAT Out

EtherCAT In

fa

EthercAT
Master

Front Display

The AKD2G has more information available on the drive’s front face display. This direct information from the
drive is accessible without any other software program (Workbench or the IDE)

Status View — Displays enable status
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Current 1.408 Arms

Status screen - when drive fault has occurred

Display Screen Options — additional screens available through the B1/B2 buttons
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User Units Consistency (between the IDE and Embedded Workbench)

With the PxMM/AKD2G system, application units on the controller side defined in the PLCOpen Axis
Data screen (with PLCopen motion)and PN Axis setup screen (with PipeNetwork motion) are now incorporated
in the drive’s WorkBench screens. When a project is started up, either through the IDE or PxXMM powerup, the
controller side setup units are automatically transferred to the drive side. Example below shows setting up units
of mm in the IDE axis setup screen carries through to the embedded WorkBench screens such as Scope and

Limits:
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Safety SIL Level 3 (with AKD2G SMM option)

KAS version 3.03 will support the transfer of safety information from the AKD2G with SMM options #2 and #3
(available later this year) to and from a Master Safety Controller. In the PxMM, during Ethercat scan/discovery,
the AKD2G default safety module profiles will be automatically added to the AKD2G device in the KAS IDE
project tree.

s == EtherCAT

w G AKD2G_1 AKD2G Dual Axis SIL3 Basic Functions
EJ Module_1 Safety Motion Menitor, Axis 1
E Module_2 Safety Motion Moniter, Axis 2

Available safety related default Ethercat PDOs are as follows:

0x1650 Basic Safety Functions (only Axis 1 shown)

~ 0x1650 Module_1.Controlword "
Index  Subindex Object Name Size [bit] PLC Variable

02051 0 Axis 1 Release the brake 1
0x2052 0 Auxis 1 Reset the encoder position 1
0x0630 0 Auxis 1 Restart acknowledge 1
k6632 0 Axis 1 Error acknowledge 1
OeB640 0 Axis 1570 command 1
ef650 1 Axis 1551 Instance 1 1
Oeb650 2 Axis 1551 Instance 2 1
0x6650 3 Azis 1551 Instance 3 1
06653 0 Bxis 1 SLA 1
0x6668 0 Axis 1505 command 1
Ox6670 1 Axis 1552 Instance 1 1
OeB6T0 2 Axis 1552 Instance 2 1
06630 1 Axis 155R Instance 1 1
OeB680 2 Axis 1 55R Instance 2 1
6680 3 Axis 155R Instance 3 1
6690 1 Axis 1515 Instance 1 1

2 1

(reb690 Axis 1505 Instance 2




v 0x1650 Module_1.Controlword ~
Index  Subindex Object Name Size [bit] PLC Variable
%2051 O Axis 1 Release the brake 1
2052 0 Axis 1 Reset the encoder position 1
06630 0 Asxis 1 Restart acknowledge 1
06632 0 Axis 1 Error acknowledge 1
06640 0 Asxis 1 5TO command 1
0x6650 1 Azxis 1557 Instance 1 1
0x6650 2 Axic 1557 Instance 2 1
(0650 3 Axis 1551 Instance 3 1
06653 0 Auis 1 5LA 1
6668 0 Asis 1505 command 1
%6670 1 Axis 1552 Instance 1 1
Ox6670 2 Axis 1552 Instance 2 1
%6680 1 Axis 1 55R Instance 1 1
On6680 2 Axis 1 SR Instance 2 1
Ox6680 3 Axis 1 SR Instance 3 1
Ox6690 1 Asxis 1 5LS Instance 1 1
0x6690 2 Azxis 1515 Instance 2 1
0x6690 3 Azxis 1515 Instance 3 1
0x6BAD 1 Axic 1 5LP Instance 1 1
OxBGAD 2 Axis 1 5LP Instance 2 1
On66AD 3 Auis 1 5LP Instance 3 1
x66B8 1 Auds 15L1 Instance 1 1
%6688 2 Axis 15L1 Instance 2 1
Ox66B8 3 Axis 15L1 Instance 3 1
Ox66C0 1 Axis 1 SAR Instance 1 1 v
< >
x66C0 2 Axis 1 5AR Instance 2 1
Ox66C0 3 Axis 1 5AR Instance 3 1
0x660D0 0 Axis 1 50Ip 1
x66D1 0 Aoxis 1 50In 1
OxE700 | 1 FSoE Master Command 8
OxE700 |3 FSoE CRC_O 16
OxE700 4 FSoE CRC_1 16
OxE700 2 F50E Master ConnlD 16

In the KAS IDE project tree a FSoE/PDO Selection tab has been added to the Ethercat section. FSoE stands for Fail
Safe over EtherCAT. This facilitates using a separate Master Safety controller to then setup and incorporate the
AKD2G's safety parameters or objects. The tab below displays: AKD2Gs safety Input (Tx) and Output (Rx) PDOs
and associated safety functionality.



| EtherCaT

B |

‘Webserver: 10,50.67. 7%

Devices | Master, | ENIFile | ESIFiks | FSof / FDO Connech

ans

% Connected PDOs

Trput (Tx) PDOS

Output {Rx) PDOS

[8] AKD_3 [AKD EtherCAT Drive (CoE)]
[8] AKD_4 [AKD EtherCAT Drive (CoEl]
# Coupler_2 [AKT-ECT-000 EtherCAT Ficldbus coupler]
v Bl AKD2G_1 [AKD2G Dual Axis SIL2 EtherCAT Drive (CoE)]
~ Ox1AD0 Inputs [160 Bits]

Position actual value - Axis 2 [32 Bits]
Ox1ADT Inputs [26 Bits)
0x1A02 Inputs [160 Bits]
0x1AD3 Inputs (26 Bits)

[8] AKD_3 [AKD EtherCAT Drive (CoE)]
[8] AKD_4 [AKD EtherCAT Drive (CoE)]
# Coupler_2 [AKT-ECT-000 EtherCAT Ficldbus coupler]
~ Bl AKD2G_1 [AKD2G Dual Asxis SIL2 EtherCAT Drive [CoE)]
0x1602 Outputs [32 Bits]
~ (1603 Qutputs [160 Bits]
Physical cutputs [32 Bits]
ADUT? Fieldbus Value [16 Bits]
ADUT2 Fieldbus Value [16 Bits]
Controlword - Asis 1[16 Bits]
5 132 Bits]
Controlword - Asis 2 [16 Bits]
Target position - Aus 2 [32 Bits]

Target position - s

Connected FOOs

Input
AKD2G_1Inputs

> AKD2G_1.Outputs

BitSaze

1500

Output

During machine operation, the PxMM runtime will copy the data between the connected PDOs. This makes it
possible to transfer safety-critical process data via EtherCAT frames between the AKD2G and the Safety
controller. The FSoE protocol, communication, and state machine are handled by the external EtherCAT Safety

controller.

1/O Action Table

e G |

| operties | 1jo | Configurat PDO | PDOEditor | Distributed Clock.
Q © Q|| | Disable & Clear Faults | Save ToDevice | @i Axis 1 (1) Enable | Stop | Command Source - | 2- Position v | @ Axis2 (2) Enable | Stop | Command Source + | 2 - Position v
4 @ no_neme (Orline)” - @ Leam more sbout ths topic
o Actions
[ Parameter Loag/save Configuration of the actions available in your device
& Terminal
4 W Device Setiings i Acive Task Taskld Task Param Source Sicld  SrcPerem Condilion Cond -
‘s Em\m Configuration > 1 « 1 -Digtal Qutput From. 9 [pouT) - 20-ReadyToOperate (. [Aods (0= Al 2 -Follows
ower
AW Regen > 2 0 -NoTask - 0 -No Source
1 @) Feedback Devices > 2 0 -NoTask 0 -No Source
€ Encoder Emulation E— 0 -NoTask 0 -No Source
4 Analog Input
|/ Analog Output > 5 0 -NoTask 0 -No Source
+<8 Digital 10 > 6 0 -NoTask 0 -No Source
N > 7 0 -NoTask 0 -No Source
4w s 1(1) > 8 0 -NoTask 0 -No Source
4 @ setings > 9 0 -NoTask 0 -MNo Source
@ Motor
©) Broke > 0 -NoTask 0 -No Source
M Limits »om 0 -NoTask 0 -No Source
(1) Current Loop. > o2 0-NoTask 0 - No Source
) Velocity Loop

The AKD2G introduces an Action Table to configure certain tasks to run when certain events occur in the drive.
Action Table replaces and extends the AKD1 digital input and output modes. This means the KAS program can



use the table to configure certain actions instead of programming in the controller side. Example tasks include
setting a digital output and initiating a controlled stop. Example events include detecting a level transition on a
digital input comparing velocity feedback to a threshold. The AKD2G drive may be configured for up to 32
actions. Each action is defined by a set of parameters whose names identify the action (ex: ACTION#.TASK).
WorkBench provides a new Actions interface screen that can be used to configure all actions on the drive.

More I/0O

The AKD2G contains more I/O. This could eliminate the need for AKI remote I/O is applications with limited 10
needs

X1 X22 X23
@ standard @ standard for dual-axis drives & optional
® 2x 11 pins, pitch 3.5 mm ® oplional for single axis drives @ SubD 15 pins HD
@& A left connector ® 2x 10 ping, pitch 3.5 mm ® Mating connector;
® B: right connector ® A left connector male
& B:right connector

Pin Signal Pin Signal

A1 |Analog-In (AIN) 1+ B1 | Analog-Out (ACUT) 1

A2 |Analog-In (AIN)1- B2 |AGND

A3* |Digital-in (DIN) 1 B3 |+24V

A4* | Digital-in (DIN) 2 B4 |DGHD

A5 |Digital-in (DIN) 3 BS | Digital-Out (DOUT) 9 +

(HW-Enable Axis 1) (Relay)
AG |Digital-in (DIN) 4 BE | Digital-Out (DOUT) 9 -
(HW-Enable Axis 2) (Relay)

AT |Digital-in (DIN) S B7 |Digital-Out (DOUT) 1

A8 |Digital-in (DIN) & B& |Digital-Out (DOUT) 2

A9 |Digital-in (DIN) 7 B9 |Digital-Out (DOUT) 3

A10 | Digital-in (DIN) & B10| Digital-Out (DOUT) 4

A11|STO-A-A1 B11|5TO-B-A1

Pin

X22 [optional for single axis drives, standard for dual-axis drives)

Pin

Signal

A12 | STO-A-A2, dual-axis B12 | STO-B-A2, dual-axis

A13 | Digital-in (DIMN) @ B13 |Digital-Out (DOUT) 5

A14 | Digitaln (DIN) 10 B14 |Digital-Out (DOUT) &

A15 | Digital-in (DIM) 11 B15 | Digital-Out (DOUT) 7 +

A16 | Digital-in (DIN) 12 B16 |Digital-Out (DOUT) 7 -

AT |AGND B17 | Digital-Out (DOUT) & +

A18 | Analog-In (AIN) 2+ B18 |Digital-Out (DOUT) & -

419 | Analog-In (AIN) 2- B19 | Analog-Out (ACUT)2

A20| Digital-dnfOut (D10} 1+ B20*| Digital-InfOut (D10) 2 +

A21*| DigitaldnfOut (DI0) 1 - B21*| Digital-n/Cut (D10) 2 -
X23 [optional) Pin Signal

2  |DigitaHn/Cut (DIO) 6 +

3 |DigitaHn/Cut (DIO) 6 -

E |Digital-n/Cut (DIO)5 +

7 |DigitaHn/Out (DIO) 5 -

10 [+5V

1 |ov

12 |DigitaHn/Cut (DIC) 3 +

13 | Digita-n/Cut (DI1C0) 3 -

14 |DigitaHn/Cut (DIO) 4 +

15 | DigitaHn/Cut (DIO) 4 -




Safe Motion |0 — AKD2G with Safety Option 2 or 3

1) AKD2G Safe Motion Options #2 and #3 will be available later this year and include 1/0 point dedicated
for safety connections.

Sigreal

Angdog-in (AING 1 + B1 | Analog-Out (ADLIT) 1

A2 | Analageln (AINET - B2 | AGHND

A3 | Cugetalin (D) 1 By | =24V

A" | Digrtal-in (D9 2 B4 | DGHND

A5 | Dégitalin (D8 2 B5 | DiganlOut (DOUT) &+
[HW-Enabis Axis 1) (Rdayy

AG | Degetinl-bny (DEN] 4 BE | Dsgtal-Owut {DOUT) 6 -
(HW-Enabla Axis 2) [PRoedary

AT | Digital-in (DIN) & BT | 50UTH

Af | Digrtalin (D) 6 Be | SOUT2

Af | Dégitakin (D) T BS | SOUT3

A0 Degetakin (D64) B B0 BOUTH

At | SINY Bt | BIN2

ﬁwmﬁu man. M VDC 1A

-, 42 VES 1A
o gabvan olton for 34 WO o PE
w atay opencioss: 10 ma/ H0 ma

mw # D> A5 YDC, > 3 mi, OFF: < SVDC, < 1mA
= givaric ko s BVDC
# ey SO de-ae SO BbouT 1.5 e (35
# Beal fudis arn Pedust o

%‘“ 10 SOUTE ‘vl cordacts. e 30 VDG, 1T2mA
-mmm
& gavana isokaton for 2 WOIG o PE

& poivmson delay (021 | dapenc on thae safsty Lncion
i hardware dh-acivaion detay {10 sboof 300 g
» et et puinan '

The Safe Inputs require a test pulse and the Safe Outputs generate a test pulse. Test pulses is what makes
the difference between a safe I/O verses a non-safe version, gives that extra safety check to make sure the
wire connection is still there.



I/O summary

Analog inputs +H0VDC

Analog-In (AIN) 1tc 2 common mode rejection ratio: = 30dB at 60 Hz
resolution 16 bit and full monctonic
update rate: 16 kHz

nondinearity < 0.1% of full scale
offset drift max. 250 pVitC

input impedance = 13 k0O
Dto+10VDC, max 20 mA
resolution 16 bit and full monctonic
update rate: 4 kHz

nondinearity = 0.1% of full scale
offset drift max. 250 pVi*C

short circuit protected to AGHND
output impedance 110 O

Analog outputs
Analog-Out (A0UT)1t0 2

Digital inputs OM:11VDC to30WDC, 2mA to 13 mA
Digital-in {DIN) 110 2 OFF:-5VDC to 5VDC, max.15mA
IEC 61131-2 Type 1 galvanic isolation for 60 VDC

activation ! de-activation delay: < 1ps/<1ps
Digital inputs OMN:11VDC to 30WDC, 2mA to 15 mA
Digital-dn {DIN) 3to 12 OFF: -5VDC to 5VDC, max.15mA
IEC 61131-2 Type 1 galvanic izolation for 60 VDC

delay activation/de-activation: about 5 ps 7 S00 ps
Digital cutputs max. 30VDC, 100 ma

Digital-Out (DOUT) 1to 6 short circuit proof

galvanic isolation for 60 VDC

delay activation/de-activation: about 5 ps / 300 ps
volt-free contacts, max 30VDC, 100 mA

sink or source

galvanic isclation for 24 VD C from PE

delay activation/de-activation: about 5 ps /50 ps
reference potential X22: AGND, X23: 0V

input OFF: -0.3V to +0.3V

Digital outputs
Digital-Out (DOUT) 7 to 8

Digital inputs/outputs
Digital dn/Out (D10} 1t0 6

R3485 selectable termination, differencei/single ended
delay activation/de-activation: about 50 ns
Digital output max. 30VDC, 1A
Digital-Out (DOUT) 9 max. 42VAC 1A
galvanic isolation for 24 VD C from PE
delay openiclose: 10ms /10 ms
Safe digital inputs OM:17VDC to 30VDC, 5 mA to 6 mA

Axis 12 5TO-A-A1, STO-B-A1
Axis 22 STO-A-AZ, STOB-A2

OFF: 0VDC to 5VDIC, max. 1 mA
galvanic isolation for 60 VDC
delay activation/de-activation about: 1.5ms /3.5 ms

New project templates

The standard IDE new project templates can be used with the AKD2G drives can be used.



= Suite Integrated D (version 3.03.0.81312) - Test verion - Error Reporting Focus.kas - o

File Edit View Tools Window Help

s am M ml oo 8 EE M b XM s8 e OlAS5Ein )y n Yy dl:eR

Project Explorer 5 X ‘ MCFB_AKDFauit_v3 | EtherCAT: AKDZG_1 | EtherCAT ‘ Controlpanel [ ‘ FouliReportPand] ‘ FaultMonitor | MCFB_AKDFaultLookup
Project View i
Name Type = - .
v g e o | D Machine Control axs1  Axis Status  axsz
v @ Contioller [10.841.44] ..

~ K PLC = = N N
~ 7§ Programs Ethercat Network (1 Posifion:  10549.00  deg Posiion: 2076918  deg
) Main sT Fauit Enabled @ Fault @ Enabled
B Fouttonitor o Disable AllAxs Enabled @ ®

v s Subprograms
[ MCF8_AKDFaultlookup ST

Fauit Num 0 Fault Num 0

Fault Description Fault Description

I'*.
4
=
b
1
k]
]
]
@

& MCFE_log ST
[d) MCFB_AKDFaut 13 sT Multi-Axis Motion I |
“§ Defines Axis2 Synced to Axis 1
v | Motion ( y )
£ Profiles Position Error -0.00 Position Error 222
v i@ PlCopen PLCopen Master Velocit
" aster Velocity 200.00 degls
v e
& PLCOpensist B - .
5 PLCOpeniicz nsage Gearny | {111 Run/Stop s 1 Single Axis Motion , .

1 Avces Groups
o ller Onboard 1/O Engage Camming
S e d 0 Velocity 200.0 degis || Velocity 200.0 degls

v =& EtherCAT

S AKD2G_1 AKD26G Dua..
[ References Acc/Dec 1000.0 deg/s'2 Acc/Dec 1000.0 degis"2

& Fieldbus
[ Control Panel Panel Jog+ - Jog + Jog-
[ FaultReportPanel Panel

KVBP! KvB2
o KBproject _ o e | [ w00 oeo || Looma][ w00 e
AbS Move 00 deg Abs Hove: 0.0 deg
Set Zero Set Zero

The fault reporting code in subprograms MCFB AKDFault v3 and MCFB AKDFaultLookup

v [ Subprograms

[] MCFB_AKDFaultLookup T |
[s1 MCFB_Jog 5T

i MCFB_AKDFault v3 ST |

will require new versions for the new fault reporting parameter structure in the AKD2G.

Drive Warning and Fault Codes

The fault codes in the AKD are 4 digit long. Th fault codes on the AKD2G are 5 digit long and will be a different
number. Example:

Bus Under Volts fault:

e InAKD itis F502
e IN AKD2G it is F2007

Also, with the AKD, warning numbers start with a nxxx. With AKD2G warning start with a Wxxxx.



Minimum Wiring

9.2.1.2 Minimum wiring for drive test without load, example

NOTICE This wiring diagram based on default settings is for general illustration only and does not ful-
fill any reguirements for EMC | functional safety, or functionality of your application.

T Lagic
¥10M N i)
=L +24v DC
GND
< ,.h.— X10/2
X21/B3 247 110
X21/AS 1 g
X b HW-Enable A
F X21/A6 i
I e HW-Enabls A2
4 X21/B4 DGND
i
. X20

i

T
STO-B-A1

Motor 2

X221812 STO-AAZ
X22/812
—

Note: For the minimal wiring that does not necessarily meet any industry standards the HW-enable signal
requirement can be reset by changing the HW enable source to none:



Enable/Disable @ Leam more about this t

This page allows you to control how the drive enables and disables

Enable Disable
Hardware Enable Source: Disable Mode: |2-Cuntm\led stop then disable ;I
Hardware Enable Mode: |1 - Rising edge of hardware enable will not clear drive faults ;I Disable Timeout I 1,000 ms
Software: Enable Defaut: [0~ Software disabled at startup |

Device Status

Dynamic Brake (False) O

Software Enzble (False) O

No Fault (True)

% In-Rush Relay Closed (True)
Initizlization Successful (True)

No Controlled Stop (True)

Fieldbus Enable (?) O

Hardware Enable (True) Power Stage (Off)
STO Active (False) O— O STO (True)

Stepper Motion command

Position Command from KAS through Ethercat to the AKD2G EEO is not yet available the AKD2G

More Detail

In the AKD2G Online documentation, there is a section on AKD2G vs AKD:

http://webhelp.kollmorgen.com/kas3.03/Content/AKD2G%20User%20Manual/WhatsNew/AKD1%20vs%20AKD
2.htm



http://webhelp.kollmorgen.com/kas3.03/Content/AKD2G%20User%20Manual/WhatsNew/AKD1%20vs%20AKD2.htm
http://webhelp.kollmorgen.com/kas3.03/Content/AKD2G%20User%20Manual/WhatsNew/AKD1%20vs%20AKD2.htm

