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2 Welcome to AKD PDMM User Guide

Welcome to the AKD PDMM User Guide, a guide for installing, setting up, and using an AKD PDMM. Com-
plete product documentation in pdf or online help format is included on your installation disk. Product manuals
are also posted on the Kollmorgen website and are updated on the website as needed between releases.
Check the website for the most current manuals.

The documentation available on the Kollmorgen website includes the following:
Related documents for the AKD PDMM series include:

« AKD PDMM Quick Start (also provided in hard copy). This guide provides instructions for initial drive
setup and connection to a network.

o AKD PDMM Installation Manual (also provided in hard copy for EU customers). This manual provides
instructions for installation and drive setup.

o AKD PDMM Users Manual. This manual describes how to use your drive in common applications. It
also provides tips for maximizing your system performance with the AKD PDMM.

« Accessories Manual. This manual provides documentation for accessories like cables and regen res-
istors used with AKD PDMM. Regional versions of this manual exist.
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3 AKD PDMM Models

AKD PDMM drive models are available in a variety of combinations of features. The part number identifies the
features included in your model.

NOTE

AKD PDMM is only available for EtherCAT field busses.

The figure below shows part number identification for drive features. Features available in the AKD PDMM
are marked bold green.

AKD - M 003 06 - MC EC - 0000

%IAKD " Customization

0000 Standard USA

C000 Standard China

D000 Standard EU German
Drive Version EO00 Standard EU English
B Base FO00 Standard EU French
P Position Indexer o *11000 Standard EU ltalian
T BASIC - JO00 Standard Japan
M Motion Control K000 Standard Korea

RO0O0 Standard Russia

Connectivity Options

Current Rating

Voltage Rating
07 240/ 480 Vac 3~

06 120 / 240 Vac 1~/3~ <

Kollmorgen | kdn.kollmorgen.com | June 2017

AN  Analog
EC  EtherCAT
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S3 sercos Il

Extension Options

NA  None (rev 7)

NB  None (rev 8+)
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4 Software Setup

4.1 Install and Start the KAS IDE

Once the Kollmorgen Automation Suite Integrated Development Environment (KAS IDE) installation is com-
plete, click the IDE icon to launch the program.

NOTE The KVB software used for developing an HMI display does not install with the KAS
IDE and must be installed separately.

Begin a new project in the KAS IDE by selecting File > New. This will launch the
Add a New Controller window.

) B Add new controller

Controller Creation Wizard

Welcome to the controller creation wizard.
Do you want to create a new controller or connect to an existing one?

MName Type
8" Standard Controller Panel Controller
10" Standard Contraller Panel Controller

10" Performance Controller Panel Controller
15" Performance Controller Panel Controller
15" HiPerformance Controller  Panel Controller
17" HiPerformance Controller  Panel Controller

Standard Box Box Contraller
Performance Box Box Controller
Hi-Performance Box Box Controller
HiPerformance Rackmount Rackmount Contraoller

Next H Cancel

Figure 4-1: Add a New Controller

Select your AKD PDMM model from the list and click Next. You will then be prompted to select an application
template:
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@ B Add new controller

Choose an application template

Choose an application template.

Mation Engine

@ PipeMetwork

() PLCopen
(™) Library
MName Description
2 axes A two axes application with Pipe network

| Fsh || cancel

Figure 4-2: Select Application Template

Choose from PipeNetwork, PLCopen, or Library, and click Finish. The controller will then be added to the pro-
ject view.

To associate the project with the IP address of the PDMM controller, right click on the Controller option in the
Project View.

Project View
MName Type
4 @ System Sinope Add Control Panel
a Controller [10.50.68.249] PDMM

i
d
4 g3 PLC Add KVB Projec.t
> I Programs Import KVE Project
[ Subprograms Import Control Panel
"§ Defines . . i
4 [} Motion Add Fieldbus e
K] Profiles Access Webserver
@+ PLCopen PLCopen - ,
&= Control Panel Panel Boperties )
&+ PDMM Onboard /0
== EtherCAT
References
i Fieldbus
el |ttt T i T el o o

Figure 4-3: Controller Selection

Select Properties and the following screen appears:
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f ~
& Controller Properties @

Controller Configuration

IP Address 10.50.68.249| -

Controller Type

©) PAC

@ POMM

Project

Viersion

Download project source to the controller
[ Enable PLC variable remote access
ModBus Configuration

@ KVE Panel

() Other Modbus devices

[ ot ][ cancel |

Figure 4-4: Controller Properties

Type in the IP address of the PDMM, set the Controller Type to PDMM and click OK.

4.2 KAS IDE Project View

The KAS IDE contains tools for configuring the EtherCAT network, setting up and tuning the drives, adding
and configuring HMIs, and creating a PLC program. For more complete information see the KAS IDE User
Guide.

Once a project (new or saved) is opened, the user can open a variety of items to build a project from the Pro-
ject Explorer:

Project Explorer q X
Project View | 1. Create
Nama —— PLC Programs
= 2. Add Motion
Y System  Sinope | i ]
FT“. Fitl:ucntmler Drive Based... 3. 8::{‘%%6 Res
D> 1o t Comgre
& Control Pane! Panel Remote /O
@@. PDMM Onboard 1/0 emote I/
ﬁy_. EtherCAT 5. Ad? Additional
— ; Reference
“ijgd:fs Documents

Figure 4-5: Project View

4.3 Configuring the Drives and Remote I/O

All drives, including the drive in the PDMM itself and the Remote 1/O, can be configured by the IDE. In order
to connect to an EtherCAT device you must first compile your project. After the project is compiled you must
connect to the target:
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1. Compile Project
S @ @ " 2. Connect to Tar-
i, 4 M5S0~ 0 get

Figure 4-6: Compile and Connect

Next click on the EtherCAT item in the project view to bring up the EtherCAT Devices screen in the IDE work-
space. Click on Scan Devices and the IDE will launch a view which automatically identifies your connected
device(s). Click OK, to add these devices to the project.

| Devices | Cycle Time | XML Configuration File |

? EtherCAT Devices

D Show only drives Enable Distributed Clocks

# Name Model FW Version Mapped to Axis Simulated PDO Selection 1. GO tothe EtherCAT Devices

1 AKD1  AKD-POD306-NAEC 01-07-02-000 N/A (KD - view and press Scan Devices

2 AKD2  AKD-PO0306-NAEC (Unknown) [(None) (2] «w|N/A [AKD - . .

3 Coupler_3 (Unknown) N/A Yes N/A 2 l\/tlapped tO AXIS n the AppllC
ation

=g
18 akp

Save parameters to NV memory Save the parameter values of selected AKD drive(s) into the drive's non-volatile memory.

Upgrade Firmware Update the firmware of the selected AKD drive(s).

Figure 4-7: Scan Devices & Mapped to Axis

The devices are added to the project view:

= =% EtherZAT
AKD 1 AKD Drive
AKD 2 AKD Drive

3% Coupler_3 KBus Coupler
ﬁﬁ] References

Figure 4-8: Devices Added to Project
To communicate directly with a drive without running a project, first compile and download the project:
Step 1: Compile Project
Step 2: Download Project

o Compile Project
— @ . @ « Download Pro-
i 4 M 35S +#»0-0 0 ject

Figure 4-9: Compile and Download

Online Configuration Mode must also be active. Click on the EtherCAT item in the project tree and then click
on the Onllne Configuration Mode button next to Scan Devices:

Online Configuration Mude] ’ @ scan Devices

Figure 4-10: Online Configuration Mode

Online Configuration Mode is now active. To configure a particular item in the EtherCAT network, click on the
item in the project tree. A set of screens will open in the work space that enable the user to completely con-
figure the selected drive:
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| Main | BasicFunctions | EtherCAT | CamPrafiled | EtherCAT: 4KD_1 |

Enable  Stop |Torque mode | Clear Faulks ,1:;‘

|° Ovetview ‘» Power |0 Feedback |0 Mator | - Mokor Foldback |[\-JJ Brake |m Lirnits |O Current Loop |@ Yelocity Loop |U Position Laop |WH Service Mation |

“ AKD Overview

Nane: ko |
Diive Modet |axp-Bo0307 |
Diive Type: |2 - EtherCAT |
Diive Active: |D [Drive inactive] | [ Enable ] 0 The drive is inactive because:
The software enable is not active.

,-’ The hardware enable is not active.

Diive Display: S
LIl  Gu

Figure 4-11: AKD PDMM GUI screens

Additionally, the setup wizard will guide you through a set of configuration steps:

2y Control Panel Panel
g+ FOMM Dnbu:u_aru:l Lo

Setup Wizard. .. I
Load [ Save Parameter. ..

Renarne

Delete

Figure 4-12: Setup Wizard

4.4 Where To Go From Here

Depending upon your need, you should either continue using this manual or use the KAS IDE web help.

« For more information about the KAS IDE embedded WorkBench views, see chapters Using Embed-
ded Workbench Views through Using Parameters and the Terminal Screen (=» p. 166).
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« For more information about programming your application and system, see the KAS IDE Online Help.
The best place to start is Using KAS IDE > Creating a Project > Steps 1 - 15.

[FHwelcoma
W) Preface
[l Infroducing Kollmorgen Automation Suite
B Understanding KAS
([jUsing KAS IDE
[l Starting KAS
|[jCreating a Projed
[ Step 1 - Add and Configure Contrallas
[ Step 2 - Add and Configure Drive
[#5tep 3 - Add and Configure 10 Slice
Bl Step 4 - Configure EtherCAT Motion Bus
[ Step 5 - Create Programs
[l Step 6 - Create Variables
B Step 7 - Create Functions and Function Blocks
[ 5tep 8 - Use the Defines Program
[HStep 9 - Use Pre-defined Libraries
|8 Step 10 - Create and Use Custom Libraries
I Step 11 - Map Input and Oulpul to Variables
[ Step 12 - Design Motion
[l Step 13 - Design CAM
Bl Step 14 - Define Scheduling
[ Step 15 - Add an HMI Device
[ Running the Project
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5 |Initial Drive Setup

5.1 Initial Drive SetUp ... 35
5.2 AKD PDMM Display Codes ... ... 36
5.3 AKD PDMM Setup Wizard ... ... ... ... L 37
5.4 Settings ... .. 38
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5.1 Initial Drive Setup

The AKD PDMM Quick Start Guide provides details for initial drive setup. Initial drive setup consists of the fol-
lowing general steps:

Hardware Installation:

Install the drive on your conductive panel and connect the Protective Earth ground.

Connect the logic power you will need to operate all of the control logic to X1.

Connect the motor power to X2.

Connect the feedback to X10.

Connect the inputs and outputs you will be using on X7 and X8.

Bring AC power to the unit and connect AC power to X3 or X4.

Connect drive communications to X11.

Confirm that you can communicate with the drive and that your PC is linked to the AKD PDMM.

N OAWN =

Software Installation and Drive Communication Setup:

1. Install and start the interface software (KAS IDE).
2. Set the drive IP address using the S1 and S2 switches.
3. Configure the drive using the Setup Wizard.

System Requirements

The detailed requirements for each release are indicated in the release notes. In the table below, we list the dif-
ferent versions in which the minimum requirements have changed.

WB Ver- OS .NET Comment
sion Framework

1.14.5.x | Windows | 4.6.1 XP and Vista compatibility is dropped (the

7 application will not install at all as the .NET frame-
(x86/x64) work is not supported by these OS).

Win- If you need to run WB on one of these OS, please
dows 8 use the 1.14.0.x release.

(x86/x64)
Win-
dows 10
1.14.0.x | Windows | 4.0 -
XP

Win-
dows
Vista
Win-
dows 7
(x86/x64)
Win-
dows 8
(x86/x64)
Win-
dows 10
(x86/x64)
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WB Ver- OS .NET Comment

sion Framework

1.8.0.x |Windows |4.0 -
XP

Win-
dows
Vista
Win-
dows 7
(x86/x64)
Win-
dows 8
(x86/x64)

1.5.0.x |Windows |4.0 -
XP

Win-
dows
Vista
Win-
dows 7
(x86/x64)

1.4.0.x |Windows |2.0 -
XP

Win-
dows
Vista
Win-
dows 7
(x86/x64)

5.2 AKD PDMM Display Codes
During drive operation the drive display shows the following codes depending on the drive status.
Left Display (Drive LED):

Display Code Status

Powered on and FPGA loading. If the display is locked on this code then operational
and resident FPGA images are corrupt.

Resident loading.

Resident completed and waiting for the operational to start.

Normal operation, position mode, no faults.
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Display Code Status

Fault (see Fault and Warning Messages).

+ [3 digit
code, flashing]

Right Display (Controller LED):

Display Code Status

Powered on and FPGA loading. If the display is locked on this

code then operational and resident FPGA images are corrupt.

Boot sequence.

Resident completed and waiting for the operational to start.

Operational - program not running.

Fault (see Fault and Warming Messages).

5.3 AKD PDMM Setup Wizard

The Setup Wizard contains step-by-step instructions for configuring a drive for the first time and generating a
simple test motion. You can access the Setup Wizard from the Drive Overview screen, or by right clicking on
the drive name.
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1. Access the Setup Wizard by double-clicking on the drive name in the project view.

Project Explarer g x |_
Praoject View
Mame Type -

4 1 PLC

> | Programs
[ Subprograms
"§ Defines
4 4 Motion
K] Profiles
&' PipeNetwork
& Control Panel Panel
@+ PDMM Onboard I/0
4 == EtherCAT
4 [@ AkD AKD Drive
@* Onboard YO =
iﬁ] References

|l I 1 |

m

2. Enable Online Configuration mode from the toolbar, by pressing the “Toggle Online Configuration

3
Mode” button. fe¢
3. After the drive is connected, you can press the Setup Wizard button in the Drive Overview screen

»

=@ AKDO1 (Oriine)" . -
‘,_1_.'@ st - Drive Overview

EEI""F- Communication You are connected to a drive and the communica

Mame: AKDO1
54 Feedback 1 A
Feedback 2 Drive Model: AKD-PO0306-NAEC-D000

(@) Brake Drive Type: 2 - BherCAT
474 Units
Modulo

2] Limits ‘_‘

-7} Cument Loop
— —

..... 1)) Velocity Loop Drive Display:
----- /) Position Loop , ' ,
N LA

----- (=) Encoder Emulation (X3 Cfg)

Drive Active: 0 (Drive inactive)

m

-+ Analog Input
~}/= Analog Output
----- ,'_'L; Diigital 110

L E . s .

The Setup Wizard is useful during the initial setup. The wizard confirms your connection with the drive and
leads you through a series of steps to quickly get your drive up and running. With plug and play feedback
devices, several steps are skipped (feedback, brake) because the drive automatically configures these set-
tings. For all systems, you can select the units you want to use, configure your operation mode, tune the sys-
tem, and perform some simple jog moves within the wizard. After you are comfortable with the basic system
setup, you can save your settings to the drive and exit the wizard.

5.4 Settings
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5.4.1 Navigation Tree

The Settings view allows you to configure the drive to fit your specific application. When you click Settings in
the navigation pane located to the left of the EWV' screen, additional views for configuring your drive appear.
By default, only settings applicable to your current drive operation mode and command source will appear in
this tree. To show all settings available for the AKD PDMM (even if the these settings are not used with the
current operation mode and command source), right click on Settings and select Show all Settings.

5.4.2 Settings View

From the main Settings view, you can configure the following drive settings:

Settings

Select which mode of operation and command source the drive should work in.

Command Saource: Operation Mode:

[1] - Service - ] ﬁ Gearing command source 2 - Position Mode -
requires operation mode 1

Home be Position.

Mation Task Position Loop Yelocity Loop Cument Loop Power

Service Mation

Matar

Feedback

Button or Description
Dialog Box

Command Selects where the command is being provided:

Source 0-Service: Communicate with the drive using the TCP/IP service channel.
1-Fieldbus: The drive is being controlled by commands coming over the fieldbus.
2-Gearing: The position is proportional to the secondary feedback.

3-Analog: The analog input provides a current, velocity, or position command.
1-Fieldbus: For normal KAS Runtime operation

0-Service : For tuning and commanding motion via the AKD PDMM setup screens

TEmbedded Workbench Views
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Button or Description

Dialog Box

Operation Selects the control loop being commanded from the source:

Mode 0-Torque Mode: Drive controls are based on the current passing through the motor. For a

rotary motor, this value is proportional to the torque of the motor; for linear motors, this value
is proportional to the force the motor generates.

1-Velocity Mode: Drive controls are based on the velocity of the motor.

2-Position Mode: Drive controls are based on the position of the motor.

Operation Selects the servo loops that are used in the drive.
Mode Mode 0: Current Loop (used primarily during drive setup)
Mode 1: Velocity and Current Loops (used primarily during drive setup)

Mode 2: Position, Velocity, and Current Loops (Default KAS Runtime mode)

Motionand | Allows you to select the details related to each specific loop from a graphical interface.
Control Loop
Graphics

Related Topics

Using Command Source and Operating Modes for details on configuring the drive for your application.
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6 Configuring Drive Power

6.1
6.2
6.3
6.4

P OWET 42
Operating Voltage ... .. 42
Direct DC Mains Operation ... 42
Regeneration ... .. ... 43
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6.1 Power

6.1.1 Drive Setup for Power and Bus

The Power screen allows you to confirm Power Bus settings. Review the data on the screen to be certain the
bus voltage is at the appropriate levels you expect (approximate input line AC voltage * 1.4). The other values
are the appropriate limits for over voltage and under voltage for the particular drive. You can select the under
voltage fault mode to trigger either only when the drive is enabled or always.

External Regeneration (= p. 43) parameters can be set from the Regen screen.

From the Power screen, you can view and configure the drive power settings as follows.

Power

Manitor and configure the different power values.

VBus

VBus Voltage [Vdc]
(1] 50 100 150 200 250 300 350 400 450 500

Voltage

Civer Vaoltage Warning/Fault Level: 0 Vde A 420 Vdc
Under Valtage \Warning/Fault Level: 100 Vdc gy Vdc
Operating Vaoltage: [D - Full hd ]
Lnder YVoltage Fault Mode: [‘I - Only when drive enabled "]

Button or Dialog Box Description Parameter

Measured Bus Voltage Reads the current DC bus voltage. VBUS.VALUE (= p. 772)

Over Voltage Fault Level Reads the over voltage fault level. VBUS.OVFTHRESH (= p. 766)
Under Voltage Fault Level Reads the under voltage fault level. VBUS.UVFTHRESH (= p. 769)
Operating Voltage Sets the operating voltage. VBUS.HALFVOLT (= p. 765)
Under Voltage Fault Mode Sets under voltage mode. VBUS.UVMODE (= p. 770)

See Regeneration (= p. 43) for more information about regen resistors and sizing regen resistors.

6.2 Operating Voltage

Operating voltage can be selected by the user to allow 480VAC drives to work on 240VAC input supplies.
The VBUS.HALFVOLT parameter has an effect on the following voltage-thresholds:

« DC-bus over-voltage threshold (see VBUS.OVFTHRESH (=» p. 766)).
« The regen-resistor enable/disable voltage thresholds.
« Theinrush-relay enable/disable voltage thresholds.

A power-cycle is needed after changing the value and saving the parameter on the NV memory of the Drive,
since the voltage thresholds mentioned above are read during the boot-sequence of the Drive.

6.3 Direct DC Mains Operation
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Direct DC input is available on all standard AKD PDMM models. The DC input should be run into the AC input
connection. Positive and negative DC lines should use L1 and L2 connections (polarity is not critical). L1 and
L2 connections are found on either the X3 connector or the X4 connector depending on the model.

(see Mains supply connection (X3, X4) (= p. 220) for more information on this connection).

The nominal level of DC voltage applied must be compatible with the voltage fault levels in the drive. You
must also consider voltage variations in the DC power supply above and below the nominal value so that nuis-
ance faults are avoided.

When you determine the maximum nominal DC voltage applied to the drive, you should also consider the
regeneration circuit, in addition to the over voltage level. Running the drive slightly below the over voltage

level is not possible because the drive does not have the capability to dissipate regenerated energy. This prac-
tice can also be harmful to the regen circuit. A good practice is not to exceed the nominal DC voltage pro-
duced by a standard AC installation.

For the AKD-Mzzzz06, 340 VDC is the equivalent DC voltage for a 240 VAC supply and for the AKD-
Mxxxx07, 680 VDC is the equivalent DC voltage for a 480 VAC supply.

The voltage fault levels are also shown in the Power screen and depend on the voltage level of drive used.

Voltage ranges are as follows:

Model Under Voltage Level Over Voltage Level

AKD-Mzzz06 90VDC 420VDC
AKD-Mzzz07 380VDC 840VDC
6.4 ' Regeneration

6.4.1 Overview

Regeneration, or "shunting", dissipates energy from the DC bus during deceleration of the motor load. During
deceleration, the motor acts as a generator that pumps energy back into the system. If this energy is not dis-
sipated, then the bus energy level can exceed acceptable levels (VBUS.OVFTHRESH (= p. 766)). If the sys-
tem exceeds the maximum bus voltage, then the drive generates an over voltage fault (F501n501 ) and shuts
down. A regeneration resistor, or regen resistor, is an external device that dissipates excess energy and
allows the drive to function normally during deceleration.

Follow these steps to determine the regen needs for your system and to configure the drive for regen:

1. Calculate motor peak and continuous regenerative energy and use this value to size the regen resistor.
2. Select a compatible regen resistor.
3. Configure regen parameter values in EWV"'.

From the Regen view, the following drive regen settings can be viewed and configured.

Button or Dialog Description Parameter

Box

Regen Resistor Sets the regen resistor type to either -1-External Regen or 0- REGEN.TYPE (=
Type Internal Regen (if available). p. 737)

External Regen Sets the external, user-defined regen resistor resistance (only REGEN.REXT (=
Resistance visible for external regen). p. 735)

TEmbedded Workbench Views
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Button or Dialog Description Parameter

Box

External Regen Sets the external regen resistor thermal protection time constant | REGEN.TEXT (=

Heat Up Time (only visible for external regen). p. 736)

External Regen Sets the regen resistor's power fault level for an external regen REGEN.WATTEXT

Power resistor (only visible for external regen). (= p. 738)

Regen Power Reads the regen power (only visible for external regen). REGEN.POWER
(= p. 733)

6.4.2 Regen Resistor Options

Select "-1 External Regen" from the Regen. Resistor Type box (REGEN.TYPE (= p. 737)) to view the
Select Resistor drop-down box.

_/mn Regen
| Corfigure the regeneration resistor.

Regen. Resistor Type: [-1 - Extemnal Regen - Select Resistor: | [ZlalEmratieE] l:]

BAFP-100-22 |\ DE-201437

Extemnal Regen Resistance: 33 Ohm

Extemal Regen Heat Up Time: 27500 = BAR-250-33 DE-106254
BAR-500-33 DE-106255

Extemnal Regen Power: 200 W BAR-1500-33  |DE-106258
BAS-3000-33  |DE-201407

Regen. Power: 0w <User Defined=

The Select resistor drop-down contains pre-sized resistors for your drive. Select the model regen resistor
that you are using and the drive will populate the remainder of the fields. If you are using a nonstandard res-
istor, then choose <User defined> and fill in the appropriate values for your resistor.

NOTE

If you use a nonstandard resistor, contact Kollmorgen technical support to confirm that the nonstandard res-
istor will work correctly with your system.

6.4.3 Calculating Motor Peak Energy and Regen Resistor Size

In order to determine whether or not your system requires a regen resistor, you must calculate the peak kin-
etic energy that the motor generates during deceleration and the continuous regeneration energy created by
the motor. If this energy exceeds the drive capacity, then you need a regen resistor. In many cases, peak or
continuous regenerated energy does not exceed the drive capacity and no regen resistor is needed.

The calculation for peak kinetic energy requires values for several factors that affect the generation of energy
in a motion system:

« Load inertia

« Motorinertia

« Motor speed from which deceleration occurs
« Time required to decelerate

Regen resistor sizing information for your particular application can be calculated using the Motioneering®
Application Engine. You can download this program here:

http://www.kollmorgen.com/website/com/eng/support/design_tools/motioneering.php

After you install and set up this program, highlight your application (1) and then click on the Power Supply Siz-
ingicon (2).
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{L' MOTIONEERING
Project Mechanism Catalog Units Options Help

Vs |

= Sample Application

Qe=o 5 b j2] B
@ = Ele r1-E 0
o Leadscrew 1 - AKMBAL/ AKD-wI 207 (420 )

Er Untitled Select an existing
project by clicking
once on the project
name.

>

Select an existing
mechanism by clicking
once on the mechanism
name.

Double-click the
mechanism name to go
directly to that
mechanism’s data entry
screen.

KOLLMORGEN @ ‘

The application then displays the regen sizing tool; see the application help for further sizing assistance.

Power supply sizing

[= Project: Sample Application List drives of tppe: |AKD j
{@} Mechanizm [kle Selected system % rated power waltts
Leadscrew 1 AKMBAL/ AKD-x01207 [480 ¥ 57.8 3050.8
~Bus power Power requirements
Determine by: 3050.8 Bus watts

O Continuous mechanism load

(& Mechanizm with motion profile . _
) _ Begeneration requirements
O Estimated machine tool duty

O Maximum rated system power 178.0 Regeneration watts [avg. ]

© Custom 198.5 Maximum resistance [ohms) gl?l

2796.5 Hegeneration watts [peak]

— R 3

Reg Instructions

Determine by:

O Simultaneous peak deceleration

Z Duty cycle

control key for combined requirements.

Select one or more zpstems by holding down
o Select bus power and regeneration

methods, and resultz will be automatically

(2 Motion profile calculated.

rMNOTE R
Multiple zervo amplifiers can be coupled via the DC bus connection and thus share Exit
the combined regeneration power.
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6.4.4 Selecting a Compatible Regen Resistor

After you calculate the appropriate resistor size, compare the results with the capabilities of the drive and, if
necessary, select an external regeneration resistor which matches these capabilities from the chart below.
The resistors shown below are included in the KAS IDE setup. If you do not find a match for your application,
please contact the Kollmorgen customer support team for further assistance.

EU Part Resistor ¥ AKD- AKD- AKD- AKD- AKD- AKD- AKD- AKD-
Number Type MO00306 M00606 MO01206 M02406 MO00307 MO00607 MO01207 M02407
BAFP- | DE- External X X X X X
100-33 | 201437 | Resistor,
100 W, 33
ohms
BAFP- | DE- External X X X X X
200-33 | 201438 | Resistor,
200 W, 33
ohms
BAR- DE- External X X X X X
250-33 | 106254 | Resistor,
250 W, 33
ohms
BAR- DE- External X X X X X
500-33 | 106255 | Resistor,
500W, 33
ohms
BAR- DE- External X X X X X
1500-33 | 106258 | Resistor,
1500 W,
33 ohms
BAS- DE- External X X X X X
3000-33 | 201407 | Resistor,
3000w,
33 ohms
BAR- DE- External X
600-23 | 200613 | Resistor,
600 W, 23
ohms
BAR- DE- External X
1000-23 | 200614 | Resistor,
1000 W,
23 ohms
BAS- DE- External X
2000-23 | 200615 | Resistor,
2000w,
23 ohms
BAS- DE- External X
3000-23 | 200616 | Resistor,
3000w,
23 ohms
BAS- DE- External X
4000-23 | 200617 | Resistor,
4000 W,
23 ohms
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NA Part EU Part Resistor = AKD- AKD- AKD- AKD- AKD- AKD- AKD- AKD-

Number Number  Type  MO00306 MO00606 MO01206 M02406 MO00307 MO00607 MO01207 M02407

BAR- DE- External X X
500-15 | 201439 | Resistor,

500W, 15

ohms
BAR- DE- External X X
1000-15 | 201440 | Resistor,

1000 W,

15 ohms
BAS- DE- External X X
2000-15 | 103871 | Resistor,

2000 W,

15 ohms
BAS- DE- External X X
3000-15 | 103872 | Resistor,

3000 W,

15 ohms
BAS- DE- External X X
6000-15 | 103873 | Resistor,

6000 W,

15 ohms

6.4.5 Configuring Regen Parameter Values

If you use an external regen resistor, then you must configure three regen parameter values. These values are
automatically inserted in KAS IDE if the resistor is pre-sized. The chart below summarizes these three addi-
tional values:

« External Regen Resistance (REGEN.REXT, ohms)
« External Regen Heat Up Time (REGEN.TEXT, seconds)
« External Regen Power (REGEN.WATTEXT, watts)

These parameters allow the regen resistor to function properly and dissipate power appropriately for your sys-

tem.
NA Part EU Part Resistor Type Resistance Heat Up Time Power Rating
R e (all resistors UL ohms s W
recognized) | REGEN.REXT) (REGEN.TEXT) (REGEN.WATTEXT)

BAFP-100- | DE-201437 | External Resistor, 33 16.5 100

33 100 W, 33 ohms

BAFP-200- | DE-201438 | External Resistor, 33 27.5 200

33 200 W, 33 ohms

BAR-250- |DE-106254 | Extemnal Resistor, 33 22.0 250

33 250 W, 33 ohms

BAR-500- |DE-106255 | External Resistor, 33 33.0 500

33 500 W, 33 ohms

BAR-1500- | DE-106258 | External Resistor, 33 25.7 1,500

33 1500 W, 33 ohms

BAS-3000- | DE-201407 | External Resistor, 33 77.0 3,000

33 3000 W, 33 ohms
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Power Rating

w

BAR-600- |DE-200613 | External Resistor, 23 27.5 600
23 600 W, 23 ohms

BAR-1000- | DE-200614 | External Resistor, 23 27.5 1,000
23 1000 W, 23 ohms

BAS-2000- | DE-200615 | External Resistor, 23 77.0 2,000
23 2000 W, 23 ohms

BAS-3000- | DE-200616 | External Resistor, 23 84.3 3,000
23 3000 W, 23 ohms

BAS-4000- | DE-200617 | External Resistor, 23 77.0 4,000
23 4000 W, 23 ohms

BAR-500- |DE-201439 | External Resistor, 15 33.0 500
15 500 W, 15 ohms

BAR-1000- | DE-201440 | External Resistor, 15 27.5 1,000
15 1000 W, 15 ohms

BAS-2000- |DE-103871 | External Resistor, 15 77.0 2,000
15 2000 W, 15 ohms

BAS-3000- | DE-103872 | External Resistor, 15 84.3 3,000
15 3000 W, 15 ohms

BAS-6000- | DE-103873 | External Resistor, 15 91.7 6,000
15 6000 W, 15 ohms

Related Parameters
REGEN Parameters (= p. 732)
VBUS.OVWTHRESH (= p. 767)

VBUS.VALUE (= p. 772)
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7.1 Motor

7.1.1 Overview

The Motor screen is used to set up or confirm the parameters of the motor connected to the drive. In certain
cases, based on the feedback type, the motor parameters will automatically be set. The drive will auto-detect
feedback devices that are preset with the appropriate feedback and motor parameters when
MOTOR.AUTOSET is set to 1 (default). The values the drive uses for commutation, current, and velocity
loop gains will be populated automatically.

If your motor does not have a plug and play feedback device, then you must turn off the motor autoset feature
as shown in the screenshot below (MOTOR.AUTOSET = 0) and select the appropriate motor from the motor
parameter database.

rvice ~ | 0 - Torgque Mode - | Disable & Clear Faults | Save To Drive | Connect

Motor

These parameters describe the motor attached to this drive.

Motor Name: AKNT1B-ACCN1-00

Motor Type: [ﬂ- Raotary v] [ Create Motor... ]
Motaor Autosst: [ﬂ-OH v]

Peak Cument: 4650 Ams

Cortinuous Cument: 1160 Ams

All of the appropriate Kollmorgen motors compatible with the AKD PDMM drive are contained in the motor
database. For motors that are not listed, click Select Motor to open a custom motor view in which you can
input the appropriate motor parameters.

7.1.2 Motor Setup

When motor autoset is on (MOTOR.AUTOSET = 1), the AKD PDMM will automatically configure motor para-
meters from the data stored in a supported feedback device (Kollmorgen motors with SFD, Endat, BiSS ,
Hiperface and Hiperface DSL). If your motor is detected automatically, the parameters in the Motor view are
shaded and not accessible. If you have a non-plug and play standard device (such as an incremental encoder
or resolver), you can use this screen to enter the standard AKM, Cartridge motor, DDR, or DDL motor. Other
motors can be configured from the Selecting a Motor (= p. 51) screen.

7.1.3 Using the Motor View

The Motor view displays parameters related to the specific motor attached to the drive as follows:

« Motor Name: The motor part number read from the autoset device, or the name from the motor data-
base. When entering a custom motor name, the motor name should not contain any spaces.

« Motor Type: This field allows you to select the proper parameters for a rotary motor or a linear motor
(linear motors are a future feature).

« Field Weakening: This field allows a surface permanent magnet motor MOTOR.TYPE = 0) to operate
as an interior permanent magnet motor MOTOR.TYPE = 6). This field can only be set when
MOTOR.TYPE = 0.

« Motor Autoset: This setting to allows the drive to automatically set up a plug and play motor
(MOTOR.AUTOSET = 1). With Motor Autoset turned off MOTOR.AUTOSET = 0), you can access
the motor database to select a catalog or custom motor.

The next set of parameters displayed are specific to the electrical and mechanical characteristics of the
motor connected to the AKD PDMM drive.
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« Continuous Current: Motor continuous current rating in Amps rms (MOTOR.ICONT (= p. 646)).

« Peak Current: Motor peak current rating in Amps rms (MOTOR.IPEAK (= p. 654)).

« Coil Thermal Constant: Motor coil thermal time constant in mHz (MOTOR.CTFO (= p. 644)).

« Inductance (quad, H): Motor rated inductance in milliHenries (MOTOR.LQLL (= p. 659)).

« Inductance (direct, H): Motor line to line direct axis inductance (MOTOR.LDLL (=» p. 657)). Only vis-
ible for MOTOR.TYPE = 6, Rotary Interior Permanent Magnet.

« Inductance Saturation: Motor quadrature axis inductance saturation characteristic (MOTOR.LISAT
(=» p. 658)). Only visible for MOTOR.TYPE = 6, Rotary Interior Permanent Magnet.

« Motor Poles: Number of motor poles (MOTOR.POLES (= p. 665)).

« Motor Phase: Motor phase offset used to set motor commutation as required. For most devices this is
set to 0 (MOTOR.PHASE (= p. 661)).

« Inertia: Motor rotor inertia in Kg-cm”2 (MOTOR.INERTIA (= p. 652)).

« Torque Constant: Motor torque contant in Nm/Arms (MOTOR.KT (= p. 656)).

« EMF Constant: Defines how much voltage is generated at the motors coils (MOTOR.KE (= p. 655)).

« Motor Resistance: Motor winding resistance in Ohms (MOTOR.R (= p. 666)).

« Maximum Voltage:Motor maximum rated voltage in Vrms (MOTOR.VOLTMAX (= p. 679)).

« Maximum Speed: Motor maximum rated speed (MOTOR.VMAX (= p. 678)).

7.1.4 Selecting a Motor

The Select Motor button opens a screen in which you can configure a non-plug and play motor or custom
motor.

Select Motor =

Motor @ Leam more about this topic

Select the motor that is attached to the drive.

To attach a mator, first select Motor family and then Motor series.

Matar Farmiby:
| AKM Series -

Frame/Winding: Maurit : Shaft: Connectors:  Brake: Feedback:

AKM11B | - x * x v - - -

To create new or edit existing custom motors:

Custom Motors...

[ oK ] [ Close ]

When this screen is opened, KAS IDE displays by default the motor matched to the current motor name
attached to the drive. KAS IDE searches matching motor as follows:

1. KAS IDE first checks the motor name with custom motors for a match.

2. If amatchis not found, then KAS IDE checks the name with the standard motors database for a
match.

3. Ifamatchis not found, then an AKM motor is selected.

For non-plug and play motors, a database of catalog motors is available based on the different Kollmorgen
motor families. When you select a motor family, a part number is displayed according to the selected motor
family. You can change the part number as needed, and the complete motor name will be displayed according
to your selection. This complete motor name is sent to drive. The portions of the part number labeled in bold
are required values.

7.1.5 Configuring Custom Motors
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From the Select Motor screen, click on Custom Motor to create and edit custom motors in the following
screen:

[ ) Custom Motors @1
Select the custom motor you wish to modify from the list and edit its individual properties on the right. @ Leam more about this topic
Custom Mators:

Name Name: AKMZ2C i
AKM22C Type: Ruotany V]
Inertia 0.160 =
Maximum Speed: 3000.000 El
Themmal Time Constart: 6.000 8 E
Torque Constant 0.601 D
Inductance: 35.400 D
Continuous Current: 1359 A
Peak Cument: 5593 A N
Pele Pairs: 3
Maximum Voltage: 480 Vms
Coil Thermal Constant: 10131 mHz
Resistance: 20000 Ohm
Hlectrical Phase: 0 deg i
[ Mew... l [ Duplicate ] [ Delete ] [ Impoart... ] ’ Export... ] [ Apphy ] [ QK ]
h

In this view, you can import or export a motor parameter file, or create a custom motor of your choice. The
appropriate parameters must be chosen as listed. Several of the parameters allow you to select an alternate
unit of measure. When building a custom motor file, do not use blank spaces in the name you choose. Once
you have configured one or more custom motors, if you select a custom motor from the list and click OK, then
the selected custom motor will be displayed in the Select Motor screen.

The actions available in the custom motor screen include:

« New. Allows you to start a new custom motor (with default values) or load a catalog motor you may
want to modify.

« Duplicate. Makes a copy of the highlighted motor in the custom motor list.

« Delete. Deletes the highlighted motor in the customer motor list.

« Import. Allows you to import a motor file (*.motor) from another location

« Export. Allows you to save the highlighted motor file (*.motor) to another location

« Apply. Accepts the values you have entered for the specific motor files you are entering.

« OK. Returns you to the Motor Selection screen.

When entering any of the motor data, be certain the units are correct. The AKD PDMM drive uses the motor
parameters to set up the various feedback loops and limits associated with the motor selected.

Note that if you select a custom motor from the list and click OK, then that selected custom motor will be dis-
played in the Select Motor screen.

See also Non-Plug and Play Feedback Devices (= p. 58).

7.1.5.1 Validating Motor Parameters

When you click OK in the Select Motor screen, KAS IDE validates the range with the drive. If any erroris
found, an error screen is displayed. Click Continue to set the motor parameters in the drive. Click Cancel to
close this screen.

If errors occur while setting the motor parameters, an error screen indicates which parameters require addi-
tional attention.
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7.1.6 Motor Derating

Motor derating occurs while using a motor in the AKM or VLM series. If a brake is selected or a feedback type
other than Resolver is selected, the continuous current will be derated.

Resolver with no brake (no derate):

Motor
These parameters describe the motor attached to this drive.
Motor Name: AKM11B-ACCNR-00
Mator Type: [ﬂ- Ratary, Permanent Mz '] [ Create Mator... ]
Mator Autoset: [D—Oﬁ' v]
Continuous Cumrent: 1160 Ams |
Peak Cumrent: 4650  Ams
»
Select Motor [&J
r4 Leam more about this topic
Motor 9

Select the motor that is attached to the drive.

To attach a motor, first select Motor family and then Motor series.

Motor Famiby:
| AKM Series ~|

Frame/Winding: Maount: Shaft: Connectors:  Brake: Feedback:

AKM11B x| - A + C * C * N | R -

To create new or edit existing custom motors:

Custom Motors...

SFD with no brake (derated):
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Motor

These parameters describe the motor attached to this drive.

Motor Name: AKM11B-ACCNC-00

Motor Type: ID— Rotary, Permanent Mz V] ’ Create Matar... ]
Motor Autoset: ’D—Oﬁ v]
Continuous Cument: 1144 Ams
Peak Curmrent: 4650 Ams
[ Select Motor @1
Motor @) Leam more about this topic

Select the motor that is attached to the drive.

To attach a motor, first select Motor family and then Mator series.

Mator Famity:
[AKM Series -

Frame/Winding: Mount: Shaft: Connectors:  Brake: Feedback:

AKM11B - - A ~ C * C + N ~| 2 [I

. iSet=mmReital encoder wicommuntation
2- 2043 LPR digital encoder wicommuntation

To create new or edit existing custom motors:

Custom Motors... R-  |Resolver

GC |Single-turn capacitive HIPERFACE encoder
GO |Multi-turn capacitive HIPERFACE encoder

[ OK ] [ Close ]

7.1.7 Motor Temperature

The motor temperature settings are located in the nested motor temperature view. If your motor has ther-
mistor with linear characteristics (MOTOR.RTYPE = 2, 3, or 4), the Actual Motor Temperature field will dis-
play the value of MOTOR.TEMPC. For other values of MOTOR.RTYPE this field will be hidden.

Device Topology n
4 @ Stort Page . .. Motor Temperature
4 '@ CN (Online)* !..» Maritor the motor temperature and configure fauttswamings.
4 W@ Settings
: % Commurication Themal Resistor Type: ’2 - KTY83-110 Themistor v]
P Power
s Regen Actual Thermistor Value: 0 Ohm
4 () Motor
Pt Level 200 Ofm @) Omeansnofack
I Feedback 1
Feedback 2 Waming Level : 0 Ohm &) 0means no waming
= Foldback
i- : 139
'@) Brake Actual Motor Temperature: degC
w2 Units
Modulo o Marty motors have a themistor embedded in their windings.
m Limits The themistor is usualy connected through the feedback connectar.

Related Parameters
MOTOR Parameters (=» p. 636)

7.2 Feedback 1

The Feedback view allows you to configure the primary position feedback device fitted to your motor.
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When you select your feedback device from the Feedback Selection list, the appropriate feedback con-
figuration choices appear below the dial.

7.2.1 Overview

The AKD PDMM offers a variety of feedback solutions, which allow you to optimize your system based on
your specific machine needs. The table below lists the currently supported feedback types. Your motor model
number will indicate the type of feedback that you have.

Kollmorgen motors with digital feedback devices (such as SFD, Endat, BiSS and Hiperface, Tamagawa) are
plug and play. With these motors, all feedback and motor settings are configured automatically. Third party
motors or Kolimorgen motors with non-digital feedback types require that parameters be entered manually.
See Non-Plug and Play Feedback Devices (= p. 58)).

The following table lists current support for primary and secondary feedback:

Primary Secondary

Resolver Std & Multi pole Yes No
SFD, SFD3 Yes No
Incremental (Digital) Encoder With Halls and Index Yes No
No Halls with Index Yes Yes
No Halls with No Index Yes Yes
Analog Sin/Cos Encoder With Digital Halls Yes No
With Digital Halls and Analog Index No No
No Halls and No Index Yes No
EnDAT 2.1 Single & Multi Turn Yes No
EnDAT 2.2 All Digital Yes Yes
Analog / Digital Yes No
BiSS, BiSS Mode C Renishaw All Digital (Mode C) Yes No
Analog / Digital Yes No
Hiperface, Hiperface DSL Analog / Digital; Single & Multi Turn Yes No
All Digital Yes No
Halls Sensor Only Digital Yes No

7.2.2 Using Feedback Options

Use the Feedback screen to set up your system to match the proper feedback device. By default, the drive
uses the Auto setting to detect feedback devices. This setting allows the drive to test the feedback device to
see if it is a recognized plug and play device. If the drive recognizes the device, then all the parameters for
that device and motor are loaded into the drive. Both the feedback and the motor information are now present
in the drive and the system is operable.

If the feedback is a non- plug and play device, then you can choose from the list of supported devices in Feed-
back Selection list and then enter the line count manually. The following sections describe each supported
device available in the Feedback Selection list and the input information required to configure each device.

7.2.2.1 Auto

This is the default setting and is used to determine if a plug and play device is available. If a plug and play
device is available, the Auto mode is replaced by the feedback device detected, along with the appropriate
resolution settings.

7.2.2.2 None
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This setting can be used if no feedback device is connected to the X10 connector. This may be the case if
FB2 or FB3 is used for position or velocity control.

7.2.2.3 Incremental Encoder

The incremental encoder is a non-plug and play device. Incremental encoders are available in a variety of line
counts. If you select an incremental encoder option, the encoder resolution must be entered into the Rotary
Encoder Resolution box. The units for this field are in counts per revolution, which is post-quadrature (mul-
tiplies the lines per revolution by 4).

7.2.2.4 Sine Encoder

Sine encoders are offered with different data communication protocols. These include Endat, BiSS, Hiper-
face, and others. A standard sine-cosine encoder with simple analog communication is not a plug and play
device. As with the incremental encoder, the line count is entered in the Rotary Encoder Resolution box.

7.2.2.5 Endat 2.1, Endat 2.2

These feedback device are plug and play when ordered as an option with AKM motors.

7.2.2.6 BiSS Analog

These feedback devices are plug and play when ordered as an option with AKM motors.

7.2.2.7 Hiperface, Hiperface DSL

These feedback devices are plug and play when ordered as an option with AKM motors.

7.2.2.8 Resolver

The resolver feedback option is not plug and play. When selecting the resolver option, three specific para-
meters are set by default for the standard AKM resolver: phase lag, transformation ratio, and feedback poles.
Currently,the AKD PDMM does not support non-Kollmorgen standard resolver options.

NOTE

The resolver frequency is set to 6875Hz and cannot be adjusted.

7.2.2.9 SFD, SFD3

Smart Feedback Device (SFD) is Kollmorgen's most popular plug and play device. SFD allows for quick and
easy setup from the Auto mode, which automatically configures the drive with the motor and feedback para-
meters.

7.2.2.10 Tamagawa
This feedback type is not available on models with extension type NA (AKD PDMM Models (= p. 27)).

7.2.2.11 Halls Only
This feedback type only supports operating in Torque mode and Velocity mode.

Due to heavy quantization, large current spikes occur at hall transition points, it is advisable to tune the
observer to a low frequency (like 10Hz) and set the observer gain appropriately to achieve the best operating
results.

7.2.3 Wake and Shake Overview

Motors which have no way to automatically identify commutation must run Wake and Shake. Motors without
Halls fall into this category, as well as motors whose hall effect sensors were manually installed, and not
aligned to a motor phase of 0 degrees.
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The AKD PDMM will determine if Wake and Shake is needed for safe operation based on feedback type. If
needed, the drive will automatically arm Wake and Shake. If Wake and Shake does not complete, a fault will
be generated. When that fault is cleared, Wake and Shake will be automatically armed again.

NOTE

If the user attempts to manually disarm Wake and Shake on an AKD PDMM which requires it, a fault will be
thrown and Wake and Shake will automatically arm again.

If Wake and Shake is armed on a motor with a feedback type that does not normally require Wake and Shake,
the algorithm will still execute. If Wake and Shake fails, a fault will be generated. After the faults are cleared,
Wake and Shake will automatically arm again.

NOTE

If Wake and Shake has been manually armed, it can be disarmed by clicking on the "disarm" button on the
Wake and Shake screen, or by executing the WS.DISARM (= p. 816) command over telnet.

The AKD PDMM has multiple modes of completing Wake and Shake, each with different benefits for different
operating conditions.

Mode 0:

Mode 0 is the fastest of the Wake and Shake methods; it executes and completes in a few seconds, and is
ideal for applications that need the fastest start-up time. The tradeoff for this fast execution time is complexity
in configuration. There are a lot of parameters that must be precisely tuned for this mode to operate correctly.

For more information see Using Wake and Shake Mode 0 (WS.MODE 0) (pg 1)
Mode 1:

Mode 1 is a more traditional method of completing Wake and Shake. It is also referred to as Commutation
Alignment and Pole Locking. Mode 1 takes a little longer to execute than Mode 0, but is easier to configure.
Only WS.IMAX (= p. 821) (current to be applied) and WS. TSTANDSTILL (time to apply current) need to be
configured. The default values work for most motors.

For more information see Using Wake and Shake Mode 1 (WS.MODE 1) (pg 1)
Mode 2:

Mode 2 is the easiest of the Wake and Shake modes. It requires no parameters to be configured (setting
WS.FREQ for sine frequency excitation is optional, and the default value of 10,000 Hz will work for most
cases). This Auto-Commutation finding algorithm can take as long as 30 seconds to complete. Meas-
urements are taken by exciting the motor with a sine excitation as the motor phase is adjusted. After a series
of data points have been taken a DFT analysis is done to determine the motor phase offset for commutation.

7.3 Extended Multiturn

If using a multiturn feedback where the machine period is not an integer divisor of the encoder period, the full
turn count must be saved so that the exact position can be recovered after a power cycle. The machine period
is the number of units required by the machine to complete one operational cycle. The encoder period is the
maximum amount of travel measurable by the encoder. The encoder period is calculated using the following
formula:

encoder period = 2 (number of encoder turn bits) (units for one turn of an
end system) (gear ratio)

In some applications, a multiturn feedback is not enough to ensure that the position is known after a power
cycle. These applications are those where:

Machine period # encoder period * N
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In these cases, it is necessary to track and store the number of turn bits beyond the bits stored in the feed-
back. These bits can be stored by setting FB1.EXTENDEDMULTITURN (= p. 497) = 1. The supported feed-
back types include all multiturn encoders: BiSS, EnDAT, Hiperface and Tamagawa (the algorithm requires 12
multiturn bits). If FB1.EXTENDEDMULTITURN is set to 1 on an invalid feedback type then an error will be
reported.

7.4 Non-Plug and Play Feedback Devices

To set up a AKD PDMM drive with a non-plug and play feedback device (for example a resolver or an
encoder), you must select a motor from the list of standard or custom motors or enter the motor parameters
manually. Once the motor data is entered into KAS IDE, an initial set of parameters can be calculated and
downloaded to the drive.

7.4.1 Parameters
The following parameters can be initialized to their default values or calculated from user-supplied motor data:

IL.KP IL.LIMITN VL.KP PL.KI = 0 (Default Value)
IL.KFFACC IL.LIMITP VL.KI PL.INTINMAX = 0.419 (Default
Value)
IL.KBUSFF IL.LPWMFREQ VL.LIMITN PL.INTOUTMAX = 0.419 (Default
Value)
IL.FRICTION IL.KVFF VL.LIMITP MOTOR.IPEAK
IL.OFFSET IL.LFOLDFTHRESHU VL.THRESH MOTOR.ICONT
IL.INTEN IL.LFOLDWTHRESH VL.KVFF MOTOR.PITCH
IL.IVFB IL.MFOLDD PL.KP MOTOR.POLES
ILLKPDRATIO | IL.MFOLDT PL.KD = 0 (Default MOTOR.TYPE
Value)

7.4.2 Calculations
KAS IDE uses the following equations to calculate parameter values.

7.4.2.0.1 Current Loop

The current loop proportional gain (IL.KP) must be such that the current loop closed loop crossover fre-
quency/bandwidth (BW) nominal is the lesser of 2000 Hz or (PWM Frequency/4).

Then, with this frequency:
IL.KP = 2*mr*(desired bandwidth in Hz)*(motor L line-line in H)

Setting the D and Q components

7.4.2.0.2 Velocity Loop
VL.KP = 2*m*75)*(2*Jm/Kt) = 300*PI*Jm/Kt
VL.KI=5

7.4.2.0.3 Input - Motor Data

The values for inertia, Jm (Kg/ cm2), and torque constant, Kt (Nm/A), are obtained from either the SFD or the
motor model number that you select.

7.4.2.0.4 Constants
Velocity Loop Bandwidth — BW = The default value is 75Hz.
Input - Inertia Ratio— Q = The default is 1.
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7.4.2.0.5 Output - Control Loop Gains
VL.KP =2*1*BW *Jm * (1+Q) * 0.0001/Kt
VL.KPI = BW*0.08 -1 (minimum of 1)
PL.KP =BW/5

7.5 Foldback

The foldback feature in the AKD PDMM protects both the motor and the drive from overheating. Two current
foldback algorithms run in parallel in the drive: the drive foldback algorithm and the motor foldback algorithm.
Each algorithm uses different sets of parameters. Each algorithm has its own foldback current limit,
IL.DIFOLD (drive foldback) and IL.MIFOLD (motor foldback). The overall foldback current limit is the min-
imum of the two at any given moment.

IL.IFOLD = min (IL.DIFOLD, IL.MIFOLD).

Foldback is not the same as current limits. Instantaneous current limits for the drive are set by the positive
peak current (IL.LIMITP) and negative peak current (IL.LIMITN) in the Limits view in EWV". The foldback
algorithms may reduce the current output to the motor in spite of the current limit settings.

7.5.1 Drive Foldback

The drive foldback algorithm monitors current feedback; since this is a monitoring function, the drive foldback
parameters are not user configurable. If the current feedback exceeds the continuous current rating of the
drive (DRV.ICONT), then the algorithm decreases the current to the DRV.ICONT level. For example, under a
step command input condition, the foldback algorithm allows maximum peak current (DRV.IPEAK) output
from the drive for a short period of time (up to IL.DFOLDD time), after which the drive begins an exponential
foldback (with time constant of IL.LDFOLDT) of the current to the drive’s continuous current.

It takes a few seconds for the exponential decay to drop from the drive’s peak current to its continuous level.
A recovery time, when the feedback current is below DRV.ICONT level, is required to allow current above
DRV.ICONT level again. A recovery time of IL.DFOLDR with 0 current allows the drive to apply DRV.IPEAK
current for IL.DFOLDD time.

NOTE

For AKD PDMM-N, the drive foldback is in recovery mode after boot or power cycle. This means drive peak
current is reduced until the foldback algorithm has fully recovered.

7.5.2 Setting up motor foldback

Motor foldback is set up automatically when using a plug and play motor or when a particular motor is selec-
ted from the EWV database.

If you are using a custom motor, use the Motor view in EWV to set custom values needed for foldback con-
figuration. The parameter entries required for the drive to apply motor foldback protection properly are coil
thermal constant (MOTOR.CTFQO), peak current of the motor (MOTOR.IPEAK), and continuous current of the
motor (MOTOR.ICONT). These values are used to setup the algorithm for motor foldback.

7.5.3 Setting Fault and Warning Levels

The Motor Current Limit and Overall Current Limit boxes show status variables that are constantly
updated by the foldback algorithm. As current is applied above the drive or motor continuous rating, the capa-
city for the application of peak current starts to decrease. The motor current limit and overall current limit are
actively decreased. If the move profile requires less than continuous current rating for a period of time, the
Motor Current Limit and Overall Current Limit begin to increase until they reach maximum foldback capacity
once again.

TEmbedded Workbench Views
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When Motor Current Limit or Overall Current Limit < Warning Level, an n524 status warning is triggered.
When Motor Current Limit or Overall Current Limit < Fault Level, an F524 fault is triggered and the drive power
stage is disabled. The load then coasts to a stop.

In the Foldback screen, setting the Warning Level to 0 tumns off the warning feature. Otherwise, the Warning
Level must be set above the Fault Level, but below the Motor Current Limit and Overall Current Limit to trigger
a warning.

Mator Cument Limit: 16508 | Ams Fault Level: 3.000 | Ams
Crerall Cumrent Limit : 16508 | Ams |User Fault Level: Ams
Current Command: 0.000| Ams Waming Level: 0.000 | Ams

If User Fault Level is set above Fault Level, the User Fault Level will be ignored. The User Fault Level is used
toincrease the time the drive is operated in foldback mode without faulting. For instance if the default Fault
Level is 9.000 Arms and a User Fault Level is set to 7.5 Arms, the Fault Level is changed to 7.5 Arms. This
configuration effectively increases the time that foldback will be applied to the drive before faulting.

Mator Cumrent Limit: 16508 | Ams Fault Level: T.500| Ams
Crwerall Current Limit: 16.508 | Ams Iser Fault Level: Ams
Curmrent Command: 0.000| Ams ‘Waming Level: 0.000 | Ams

7.5.4 Motor Peak Current Time

Peak current (MOTOR.IPEAK) along with coil thermal constant (MOTOR.CTFO) are used to determine the
maximum time the motor can sustain peak current. The maximum time (IL.MFOLDD) is displayed in the Fold-
back screen as shown below:

Peak Current:

2 nnn

ZUW| A

Continuous Current:

1.000| A

Maximum Timés 10]s Recovery Time: 259 | s

7.5.5 Motor Foldback Ramp

Once the maximum time for motor peak current has elapsed, if the move profile still demands peak current
from AKD PDMM, the drive will exponentially lower the current applied to the motor. The Time Constant
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(IL.MFOLDT) dictates the profile. A smaller time constant represents a steeper decline in current applied to
the motor.

Peak Current:

Continuous Current:

Maximum Time: 10]s Recovery Time: 253|s

7.5.6 Motor Recovery

Once the peak motor current available has reached the continuous current of the motor, the motor needs
Recovery Time (IL.MFOLDR) to cool down. Full Recovery Time (IL.MFOLDR) at O current is required for the
motor to reach full maximum capacity in the shortest amount of time. The drive can command a current less
than continuous current to continue driving the load, but the recovery time for full maximum capacity is
increased.

&
-
LY A

“
Peak Cument: * 4
" r
— T e . e m e ———— s = - wr ] e p—
; ’

f
) £

e
*

Continuous Cumert:

-I |l oa
BELTLE T

- = - =
Madmum Time: 10| s Recovery Tim&; 209 s

7.5.7 Overall Foldback

The overall limit is the momentary minimum value between the drive foldback and the motor foldback. The
overall foldback is shown in the diagram below. You can set the warning and the fault levels as shown in the
diagram.
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A Overall Foldback

‘\‘ ===== |LDIFOLD
' c+ses |LMIFOLD
' % = |LIFOLD

IL.FOLDWTHRESH

IL.FOLDFTHRESH

Y y >
Foldback warning Foldback fault t
is generated. is generated.

7.6 Motor I2t algorithm

Set IL.MIMODE (= p. 621)to 1 to use the 2t algorithm for motor protection. If MOTOR.ICONT (= p.
646) has not been automatically configured, set it to the continuous rating of the motor. Then configure the
warning threshold using IL.MI2TWTHRESH (= p. 619).

7.6.1 Parameters
The following parameters are used for the motor load |12t algorithm.

IL.MI2T (=» p. 618): Current motor load in [%].

IL.MI2TWTHRESH (= p. 619): Warning threshold in [%]. The AKD PDMM generates a warning n309 in
case that the IL.MI2T exceeds this warning threshold.

IL.MIMODE (=» p. 621): Motor protection mode. This parameter determines whether the motor foldback
algorithm or the |2t algorithm is responsible for the motor protection.

7.6.2 Functional description of the motor 12t algorithm

The connected motor can be protected using two different kinds of algorithms:

« Motor foldback as described in Foldback (= p. 59).
« The motor 12t algorithm.

The algorithm used by the AKD PDMM can be chosen using IL.MIMODE.

The motor |12t algorithm calculates continuously an artificial motor load value and limits the supplied current in
case that the motor load reaches 100[%].

The motor load is calculated by applying a low pass filter with time constant 1 to the |2 load.
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Increasing motor load:

o >
il .

1. +1
IL.MI2T =100%* 2 ¢ (1-e )
MOTOR.ICONT*

Decreasing motor load:

[ 2 +1 2 -
IL.MI2T =100% * ¢ _d _.e
MOTOR.ICONT?

= | =+

The variable iy describes the current generated by the AKD PDMM, which is responsible for achieving torque
on the motor &aﬂ whereas id describes the generated current, which has an impact on the electrical field of
the motor.

The motor load is described as an exponential function with the time constant T calculated in the following
manner:

1

)= 3rotor CTFO[H:]

The figure below shows the progress of the motor load in case that continuous current is applied to the motor
starting from t1 and in case that no current will be applied any more starting from t2. The motor load will reach
a 100% value after 5*1 in case that continuous current is applied by the AKD PDMM.

I [A] Motor load
A A
IL.MIZT (Motor load
5qrt(| 24,7 / (Motor load)
MOTOR.ICONT == 100% p———- —
: A
- ’ "
63% -7 N,
’ | N,
* -
/ | "~
) | T~
e

t1 12 t

A current limitation is used by the AKD PDMM in order to protect the motor-coil from overheating. The vari-
able "IL.MIFOLD " (= p. 620), which is responsible for limiting the current in the motor windings (see Fold-
back (= p. 59)) will be set to MOTOR.ICONT (= p. 646) in case that IL.MI2T reaches a value of 100%. The
value of IL.MIFOLD will be set to MOTOR.IPEAK (= p. 654) as soon as the value of IL.MI2T falls under
95%. The following figure describes the limitation of the supplied current.
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[ [A] Motor load |LMIFO|‘LD (Motor
current limitation)
A A 1/
MOTOR.IPEAK _______ — = = = ! Sqrt(iuz+id?}
! 4
| -
L

MOTOR.ICONT == 100% | __.

IL.MIZT (Motor load)

t1

7.6.3 Details about IL.MI2T

IL.MI2T is calculated based on measured motor currents (IL.FB (= p. 594) and IL.DFB (= p. 592)). When
the motor is disabled, instead of zero percent in IL.MI2T or O IL.FB/IL.DFB, there will be a small percentage
number, usually 1-3% depending on the drive. This is caused by current measurement noise/resolution limit
and is normal.

7.7 Brake

The brake output on connector X2 controls a mechanical brake that optionally may be fitted to a motor. The
brake is applied and released relative to the Drive Active state of the drive. You can modify the release and
apply delays using the parameters shown below.

Button or Description Parameter
Dialog Box
Brake Con- | Sets whether the motor has a brake. MOTOR.BRAKE
trolState
Time to The time, set by the user, required to mechanically disengage the | MOTOR.TBRAKERLS
Release brake. After this time, motion commands are accepted.
Timeto The time, set by the user, required to mechanically engage the MOTOR.TBRAKEAPP
Apply brake. After this time, the drive will disable.

7.8 Using Position Capture

7.8.1 Overview

Position capture allows you to precisely determine what the motor position (or drive clock time) was when a
specific event triggers. The AKD PDMM drive uses two independent captures, which operate similarly.

Position capture is used in precision environments, where the motor may be moving at very high velocities,
an 10 is triggered, and you must know exactly where the motor was when the event occurred. Homing
algorithms often use position capture.

Position capture will capture the motor position (or drive clock time) when the capture trigger is activated. The
position capture or drive lock time capture will happen in less than 3 microseconds of the input transition. This
assumes the use of high speed input 1 or 2 with the filter tured off. The capture engine can be re-armed and
ready for another capture in less than 62.6 microseconds. This capture engine allows the position capture to
obtain more accurate results than those obtained using the scope or recorder clock.

Kollmorgen | kdn.kollmorgen.com | June 2017 64




AKD PDMM User Guide | 7 Configuring Motor Settings

7.8.2 Configuring Position Capture
To configure the position capture, select Position Capture from the Settings group:

Position Capture

The drive will be able to capture the posttion of the axes

Position Caplure 0
Capture Parameters
Capture Mode: ’D - Single-shot Position v] Source: ’D' DIN1 ']
Edge: [‘I - Rising Edge Vl
Capture FB Source: ’3 - Standard position V]
Pre: Condition
Condition: ID - Trigger edge ({jgnore preco V]
Source: ID—DIN1 vl
Captured Value: 0.000 deg
Edge: [‘I - Rising Edge Vl
Paosition Caplure 1
Capture Parameters
Capture Mode: 4 - Auto-amed posttion - Source: 0-DIN1
Edge: 1 - Rising Edge
Capture FB Source: |3 - Standard position
Pre: Condition
Amed Condition: - Trigger edge (jgnore preco

Source: 0-DIN 1
Captured Value: 0.000 deq
1

Edge: - Rising Edage

7.8.2.0.1 Setting the Capture Source (CAP0.FBSOURCE, CAP1.FBSOURCE (pg 1))

CAPO0.FBSOURCE and CAP1.FBSOURCE select the source of the captured value. Data for all source val-
ues is retrieved with CAPO.PLFB, CAP1.PLFB (pg 1).

Value Description

0 | Captures from feedback 1 (FB1), independent of the value of PL.LFBSOURCE. The units are the
same as those used for PL.FB.

Captures from feedback 2 (FB2).
Captures from feedback 3 (FB3).

Standard position capture, which stores PL.FB (= p. 693). The feedback number is determined by
PL.FBSOURCE (= p. 694).

4 Captures from EXTENCODER.POSITION (AKD BASIC drives only).

7.8.2.0.2 Setting the Trigger Source (CAP0.TRIGGER, CAP1.TRIGGER (pg 1))

The trigger source determines which input on the drive causes the position capture to trigger.

Option Descripon

0-6 These options trigger on the Digital Input 1 pin through Digital Input 7 pin, respectively.

7-9 These options trigger on the X9 connector RS485 Input 1 through RS485 Input 3, respectively.

10 This option triggers on the primary encoder index.

7.8.2.0.3 Setting the Capture Mode (CAP0.MODE, CAP1.MODE )

The capture mode determines what information is saved on the drive when the capture triggers.
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Option Descripton

0 — Standard Pos- | Captures the motor position in drive units.

ition

1 — Drive Internal Captures the time of the trigger in ns.

Time

2 - Distributed Captures the network (Ethercat) distributed clock time.

Clock Time

3 — Primary Captures the motor postion triggering on primary encoder index. This mode auto-
Encoder Signal matically rearms after each trigger.

If either 0 - Standard Position or 3 - Primary Encoder Signal is selected, delays may occur and are asso-
ciated with feedback devices that are digital or interpolated .

7.8.2.0.4 Arming and Retrieving the Capture Value (CAPO.T, CAP1.T)

CAPO.EN arms the capture and CAPO.T retrieves the capture value. Once you have configured the capture,
you must arm it before it will trigger. Click Arm (1) to arm the capture.

Once the capture is armed, when it triggers, the captured value will be displayed below the Arm button (2).

7.8.2.0.5 Setting the Capture Edge (CAP0.EDGE, CAP1.EDGE )

The capture edge determines which input state change triggers the capture.

Option Descripion

1 - Rising Edge Captures when the input signal goes high, from a low state.
2 — Falling Edge Captures when the input signal goes low, from a high state.
3 — Both Edges Captures any time the input signal changes state.

7.8.2.0.6 Setting the Pre-Condition Event: (CAP0.EVENT, CAP1.EVENT )

The Capture Pre-Condition Event gives the user more flexibility in setting what conditions must be present for
the Capture to trigger.

Event Option Description

0 — No precondition Capture triggers as soon as the capture edge occurs.
1 — Trigger Edge after pre- Captures triggers only when the precondition occurs before the capture
condition edge occurs.

2 —Trigger Edge while pre- | Captures triggers only while the precondition is evaluated and is true while
condition = 1 the capture edge occurs.

3 — Trigger Edge while pre- | Captures triggers only while the precondition is evaluated and is false
condition = 0 while the capture edge occurs.

7.8.2.0.7 Setting up a Pre-Condition for complex capture
Setting the Precondition Edge: (CAP0.PREEDGE, CAP1.PREEDGE )

The pre-edge determines what input state change triggers the precondition. This feature operates the same
as the capture edge described above.

Setting the Pre-Condition Select: (CAP0.PRESELECT, CAP1.PRESELECT)

The preselect chooses what input source will trigger the precondition (based on the preedge setting, and the
prefilter setting). This feature operates the same as the capture source described above.

7.8.3 Kollmorgen Test Reports
Position Capture test report based on performance testing by Kollmorgen:
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Capture Accuracy with External Sensor

Drive: AKD PDMM-T00306-NBAN-000

Motor: AKM-21C

Feedback Type: Incremental type 2048 line encoder

Digital Input used: DIN1 (high speed input)

DIN1.FILTER = 0 (very important to set this to zero so filtering does
not delay the system response)

Sensor Used : IDC RP1 type mounted directly to the shaft. Common indus-
trial limit switch.

MOVE .RUNSPEED = 1000 RPM

With the motor running at above speed and the capture mechanism armed,
the drive was able to capture the position within 30-70 counts (.17 - .40
degree) of accuracy or 27.5 - 64.0 micro sec.

Capture Accuracy with Internal Index from encoder

Drive - AKD PDMM-T00606-NBAN-000

Motor-AKM22G

Feedback Type - Incremental Encoder 2048 lines

MOVE.RUNSPEED = 1000 RPM

With the motor running at above speed and the capture mechanism armed,
the drive was able to capture the position within 10-20 counts (.05 - .11
degree) of accuracy or 9.5 - 18.0 micro sec.

Related Parameters
CAP Parameters (pg 1)
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8 Using AKD PDMM in a Vertical Axis

For firmware versions 1-06 and later.

The drive should be configured to execute a controlled stop action in the event of a disable command
(DRV.DISMODE = 2 or 3). This allows the motor to stop and the brake to be applied before the drive stops
holding up the axis and removes power. With a vertical axis application where the motor is equipped with a
brake that is controlled by AKD PDMM, it is recommended to set up the axis to immediately apply the brake
in the event of the power stage disabling for any reason. By setting MOTOR.BRAKEIMM (= p. 641)= 1
(default is 0=0ff) the brake will apply immediately when the power stage is disabled.

The power stage can disable as a result of:

Hardware Enable removed

Software Enable removed

Safe Torque Off (STO) activated

Fault Condition

Controlled Stop Input — any input configured as (DINx.MODE = 13 controlled stop)

If the vertical axis is stationary and disabled, toggling the brake with MOTOR.BRAKERLS (= p. 642) will not
reapply the brake until controlled stop conditions are met (the axis actual velocity has been less than
CS.VTHRESH (= p. 358) for CS.TO (= p. 357) milliseconds). In order for the brake to reapply immediately
when commanding MOTOR.BRAKERLS, set CS.VTHRESH to a value greater than the velocity possible by
the free falling axis and set CS.TO to 1 millisecond (its minimum value) prior to making the command.

NOTE

For a digital input initiated controlled stop (A fault that results in controlled stop. See Fault and Warning Mes-
sages (=» p. 175)), or a software disable that is configured for a controlled stop (see DRV.DISMODE (= p.
414)), the brake will be applied at the end of the controlled stop when the power stage disables.

It is still important to setup the brake delays. This can be done in the brake screenin EWV'. These brake
delays are used to delay the disabling of the power stage when motion is stopped and the drive is disabled.
This is only pertinent for Controlled Stop and Software Disable of the drive. This prevents a slight drop of the
load between the disable and the brake engagement. In other cases, (Fault, Hardware Enable, STO) hard-
ware disconnection prevents the AKD PDMM from delaying the disable.

There is an advanced setting for the Hardware Disable. A programmable delay is available on the HW Enable
input so the drive can hold the load before the disable. With a vertical load some movement could occur when
the drive is disabled with a hardware input because the power stage was disabled immediately, before the
brake could apply. DRV.HWENDELAY (= p. 441)is available which will delay the disabling of the power
stage. During this delay time, the drive will apply the brake immediately and simultaneously attempt to follow
normal disable procedures. The value is limited to a maximum of 167 ms. During this time, the drive will
attempt to bring the load velocity to 0 RPM. If DRV.HWENDELAY = 0, the feature is off (this is default).

TEmbedded Workbench Views
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Vertical Application

Desired Response

Customer

Disable
Condition

Configuration Needed

Parameter Settings Needed

Controlled stop when
possible. If not possible,
apply motor brake imme-
diately.

Normal dis-
able

E-stop, or

Command CS using input. Do
not disable power stage or com-
mand other disables until CS
completes.

DRV.DISMODE = 2. Controlled

stop then disable. Set: DRV.DISTO

 CS.VTHRESH , CS.DEC ,
CS.TO.

safety con-
dition
Fault CS |Do not disable power stage or
command other disables until
CS completes.
Fault N/A N/A
Dynamic
Brake
Fault None MOTOR.BRAKEIMM = 1
Power
stage dis-
able
Controlled stop when Normal dis{ Command CS using input. Do | DRV.DISMODE = 3. Controlled
possible. If not possible, | able not disable power stage or com- | stop, then dynamic brake. Set:
dynamic brake. mand other disables until CS DRV.DISTO, CS.VTHRESH ,
E-stop, or completes CS.DEC,CS.TO
safety con- ' ' T T
dition
Fault CS |Do not disable power stage or
command other disables until
CS completes.
Fault N/A N/A
Dynamic
Brake
Fault None MOTOR.BRAKEIMM = 1
Power
stage dis-
able
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9 Configuring with Linear Motors

9.1 Connecting a DDL Motor to an AKD PDMM Drive

Before Connecting a DDL motor to an AKD PDMM drive, the following tasks must be accomplished:

1. Integrate motor coil and magnet way onto a bearing structure so that the motor moves freely
(rubber stops at the end of travel are recommended, especially during commissioning).

2. Linear scale is integrated to the assembly and set up with the correct alignment and airgap to
provide an appropriate sinusoidal or digital feedback signal.

3. Determine the resolution of the Linear Scale in micrometers (microns) per cycle (this will be lis-
ted in the documentation of the linear scale).

Connect Hall sensor, Linear Scale, and motor temperature cables through the ACI-AKD PDMM cable
assembly to the AKD PDMM's X10 Feedback Connector.

Connect the motor power leads to the AKD PDMM motor power connector X2 with the following connections:
Red->U

White >V

Black -> W

Yellow / Green -> PE

Apply 24 volt logic power to the AKD PDMM and launch KAS IDE from a computer to interface with the AKD
PDMM drive. From the Motor view in EWV", click Select Motor.

Motor

These parameters descrbe the mator attached to this drive.

Motor Name: AKM22C-ACMNC-00

Mator Type: [H-Hptar-_.r v] [ Create Motar... ]

Motor Autoset: [ﬂ - Cff v]

NOTE

If “Select Motor” is grayed out, Motor Autoset may need to be set to “0 —Off” to enable the Select Motor
option.

On the Select Motor screen, for Motor Family select either IC and ICD Series Ironcore DDL or IL Series
Ironless DDL. On the Select Motor screen for “Name” select the appropriate motor part number.

TEmbedded Workbench Views
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Motor

Select the motor that is attached to the drive.

To attach a motar, first select Mator family and then Mataor seres.

Maotaor Famiby:

| AKM Series v)

AKM Series

VLM Series Connectors:
C and CH Series Cartridge DDR M
['and DH Seres DOR

KEBM Seres

IC and ICD Series Inoncore DOL

IL Series Ironless DOL

| Custom Mataors. ..

-

Click OK.
From the main tree, under Settings, select Feedback 1.

Under Feedback Selection, select either 10 — Incremental Encoder with Halls, or 20 — Sine Encoder with
Halls to correspond to the Linear Scale that is integrated with the motor.

Feedback 1 (X10)

The primary position feedback fitted to your matar.

Feedback Selection: -1 - Auto Identify -

Feedback Identfied: 10 - Incremental Encoder with Halls

11 - Incremertal Encoder without Halls
20 - Sine Encoder with Halls
21 - Sine Encoder without Halls

30 - Endat 2.1

if you rotate the motor shaft 11 - Endat 2.2

you should see the dial 32 - iS5 Analog

MOVE. 33 - Hiperface
3 - BiS5 Mode C Renishaw
40 - Resalver

41 - 5FD (Smart Feedback Device)
42 - Tamagawa Serial

Mator Autoset: 43 - Metwork Cyclic Feedback
44 - Network Cyclic Feedback via FBZ2

Posttion Feedback: 50 - Reserved (do not use) Courts16Bi#
63 - Simulated Mataor

Drive Direction: 0

Position Feedback Paoles: 2

Goto Walke And Shake Corfiguration

Using the resolution of the Linear Scale in Microns per cycle, the Sine Cycles/Magnet Pitch is determined.
Use the following:

1. Take the reciprocal of resolution to get cycles per micron
2. Multiply by 1000 to get cycles per millimeter
3. Multiply by 32 millimeters per Magnet Pitch to get Sine Cycles/Magnet Pitch

For example, if the resolution of the Linear Scale is 40 microns per cycle, then the Sine Cycles/Magnet Pitch
would be 800.
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The Linear Scale phase direction must be verified. Watch the Feedback 1 screen in EWV. When the coil
assembly is moved in the direction of the cable exit (think of pulling the coil by the cable), the Position Feed-
back should increase positively in value and in the motor graphic, the gray block should move to the right. If
the direction is opposite, then the A+ and A- signals on the Linear Scale must be swapped to correct the
phase direction.

The motor is now ready for velocity loop and position loop compensation.
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10 Configuring General Drive Settings

101 LimitS L. 74
10.2 Compare ENGiNes ... 75
10.3 Enable/Disable ... ... . . L 7
10.4 Controlled StOD .. 80
10.5 Dynamic BraKing ... o 82
10.6 EMergencCy SO ... 82
10.7 Under Voltage Fault Behavior ... .. 84
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This screen allows you view and modify the various drive limits.

Button or Dia-

Description

Parameter

log Box
Current Limits

Positive Peak | The maximum positive current allowed. IL.LIMITP (= p.
Current 614)
Negative Peak | The maximum negative current allowed. IL.LIMITN (= p.
Current 613)

Dynamic Break
Peak Current

The maximum amplitude of the current for dynamic braking.

DRV.DBILIMIT (=
p. 407)

Velocity Lim-

its

Positive Speed | The maximum speed allowed in the positive direction. VL.LIMITP (= p.
Limit 802)

Negative The maximum speed allowed in the negative direction. VL.LIMITN (= p.
Speed Limit 800)

User Over The user set threshold velocity for an over speed fault. VL.THRESH (= p.
Speed Limit 807)

Overall Over The overall over speed fault threshold. VL.VFTHRESH (=
Speed Limit p. 810)

Position Lim-
its

Maximum Pos-
ition Error

The maximum position error. If the position error PL.ERR is larger
than PL.ERRFTHRESH, then the drive generates a fault

PL.ERRFTHRESH
(= p. 687)

Position Limit 0

The minimum position the drive can reach before generating a neg-
ative software position fault.

SWLS.LIMITO (=
p. 756)

Position Limit 1

The maximum position the drive can reach before generating a pos-
itive software position fault.

SWLS.LIMIT1 (=
p. 757)

Acceleration
Limits

Acceleration The acceleration ramp used to profile some types of motion. DRV.ACC (= p.
395)
Deceleration The deceleration ramp used to profile some types of motion. DRV.DEC (= p.
408)
Motor Limits | Motor limits are set through the Motor Foldback Screen (see Fold-
back (= p. 59))
10.1.1 Limits

The limits screen covers most of the basic system limits, including current, velocity, and position.

« Current Limits: The current limits are set based on the drive ratings. You can change these limits to
be lower then the default values for the drive, however, this may effect the expected performance of
your application.

« Velocity Limits: The velocity limits are set based on the motor ratings. You can modify these settings
above the ratings of the motor if the application requires some overhead, but be aware the motor has
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mechanical limitations and may be damaged if run above those limits. It is best to leave these at the
default ratings for the motor selected.

« Position Limits: The position limits can be set based on your specific machine application require-
ments. The Maximum Position Error can be set to cause a fault when the position error exceeds the
value you insert here. Each limit switch can be either the lower or the upper software limit switch
register, depending on the value of SWLS.EN. If only one limit switch is enabled (SWLS.EN = 1 or 2),
then SWLS.LIMITO is the lower limit, and SWLS.LIMIT1 is the upper limit. If both limit switches are
enabled (SWLS.EN = 3), then whichever switch is set to a larger value is the upper limit switch. The
other switch becomes the lower limit switch. As the motor reaches the lower limit, the motor will stop
and display the warning n107. As the motor reaches the upper limit, the motor will stop and display the
warning n108.

« Acceleration Limits: This field allows you to raise accelerations to give the system crisp moves.
These limits default to a low value, so you may wish to change these after the mechanics and other
sections of your system are defined.

10.2 Compare Engines

The AKD PDMM Position Compare feature allows the drive's digital outputs to be turned on or off depending
on one or more feedback positions. The AKD PDMM supports two independent compare engines (CMPO,
CMP1). The comparison is done at a hardware level, making it faster than Programmable Limit Switch (= p.
1), which is done through firmware.

10.2.1 Configuring Position Compare

Select Compare Engines under Settings in the EWV" navigation tree. This view shows an overview of the
two compare engines. Use this view to set each engine's compare source, output, phase advance, and mod-
ulo settings.

. Compare Engines
n Cwverview on the compare engines available in the drive.

Compare Engine 0
5.000 ms
DouUT1
PositionLoopFeadback Ta o 0.000 Counts r—
- > L
0.000 Counts L ﬁ—| Begin: 0.000 Counts ]
Modulo Configuration Q
End: 120.000
Range Begin 0.000 Counts
Compare Engine 1
0.000 ms Range End 120000 Counts

PasitionLoopFeedback r T T
fig [} T—
-
_— u
0.000 Counts Begin: 0.000 Counts |

End: 0.000 Counts

¢

10.2.1.1 Order of Configuration

The compare parameters, CMPx.SOURCE, CMPx.MODBOUND1, CMPx.MODBOUND2, CMPx.WIDTH
and CMPx.MODEN must be set prior to arming setpoints with CMPx.ARM. If CMPx.SETPOINT is not set
prior to CMPx.MODEN or CMPx.ARM an error message will not be generated, but the compare will trigger at
either the last set value or the default value of 0 if the drive has been power cycled or rebooted.

Prior to enabling modulo functionality with CMPx.MODEN, CMPx.SOURCE, CMPx.MODBOUND1,
CMPx.MODBOUND2, and CMPx.WIDTH must all be set.

10.2.1.2 Setting Compare Sources (CMPx.SOURCE (= p. 337))

TEmbedded Workbench Views
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Compare setpoints are compared against compare sources. If they match, an output pulse is generated. Use
CMPO0.SOURCE and CMP1.SOURCE to select the source which the compare setpoints will be compared

against.
Compare Engine 0
0.000 m=
Feedback? i O—
0.000 Counts —
Compare Engine Source Configuration [}
Compare Engine Source [1 - Feedback 2 v]
Compare Engine 1

Select one of the following compare source values:

Value Description

0 Triggers output based on a compare with the primary feedback position (FB1.P (=» p. 517)), inde-
pendent of the value of PL.FBSOURCE (= p. 694). The units of the primary feedback are determ-
ined by FB1.PUNIT (= p. 526).

1 Triggers output based on a compare with the secondary feedback position (FB2.P (= p. 1)), inde-
pendent of the value of PL.LFBSOURCE. The units of the secondary feedback are determined by
FB2.PUNIT (= p. 1).

2 Triggers output based on a compare with the tertiary feedback position (FB3.P (= p. 544)), inde-
pendent of the value of PL.LFBSOURCE. The units of the tertiary feedback are determined by
FB3.PUNIT (= p. 549).

3 Triggers output based on the position of PL.FB (= p. 693). The units of the position feedback are
determined by UNIT.PROTARY (=» p. 1) or UNIT.PLINEAR (= p. 1).

10.2.2 Setting Compare Setpoints (CMPx.SETPOINT (=¥ p. 335))

Each compare engine has eight independent setpoints that can trigger output pulses with widths in either pos-
ition or time. Use a compare engine's view to set each setpoint's value, width, width-type, mode, and to arm
each setpoint.
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Compare Engine 0

Detailed corfiguration of the compare engine.

Arm Al |
PositionLoopFaedback 0.000 Counts 5.000 Counts
- ‘ *— 0
0 015.003 Counts
8.000 Counts
>~
1 OIE000 Counts ! -
16.000 Counts
C/C
2 015.003 Counts. ‘ |
16.000 Counts
I i
L O
3 016.003 Counts ‘ — OUTT
16.000 Counts
oy =/C
4 016.003 Counts ‘
16.000 Counts |
oy -/C
5 016.003 Counts ‘
16.000 Counts
3/ e
I 015.003 Counts ‘
16.000 Counts
C/C
7 015.003 Counts ‘

Each setpoint has either a C or S in its lower left corner, indicating either continuous or single-shot mode.

A All |

]

=1

i

nn

Setpoints can be armed using CMPx.ARM. In EWV, all setpoints can be armed for a given engine using the
Arm All button. If a setpoint is armed, an A will appear in the bottom right cormner of its graphic.

Related Topics

CMP Parameters (= p. 323)

10.3 Enable/Disable

10.3.1 Enable Modes

The AKD PDMM offers several options for hardware and software enables, as well as safe torque off (STO)
to cover a variety of conditions.

10.3.1.0.1 Hardware Enable Mode

The AKD PDMM has two hardware enable methods. These methods are controlled by DRV.HWENMODE.
Mode 0 allows for the drive to enable and clear faults on the rising edge of the hardware enable input. Mode 1
will NOT clear any faults on the rising edge of the hardware enable input, allowing the review of any current
faults for manual clearing.

10.3.1.0.2 Software Enable Default

In addition, the Software Enable has two methods for enabling the AKD PDMM. These are controlled by
DRV.ENDEFAULT. Default 0 leaves the software in the disabled state upon start-up. Default 1 enables the
software upon start-up.

10.3.2 Disable Modes
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Use DRV.DISMODE (=» p. 414) to select the method for stopping the drive when DRV.DIS (= p. 413) (soft-
ware disable) is commanded or upon a fieldbus command.

Disable

Digable Mode: { - Disable ands immediatehy -

{1 - Disable axis immediatel
) 1 - Cynamic brake immediatehy
Disable Timeout: 2 - Controlled stop then disable 5
3 - Controlled stop then dynamic brake

Mode 0: Immediately disable drive.

With this condition, the drive will immediately disable the power stages and the driven motor will either coast
to a stop orin the case of a vertical or overhung load axis, will fall abruptly. If a brake is present, the brake will
be applied according to MOTOR.BRAKEIMM (= p. 641) and MOTOR.TBRAKEAPP (= p. 669). Using
Digital Input mode 13, you can achieve a controlled stop as described in Mode 2.

Mode 1: Dynamic Brake to a stop.

In this situation, the drive will use the dynamic brake feature and stop motion quickly, and then disable the
power stage. In most cases, the driven motor will stop quickly (pending the joules available and load cir-
cumstances). In the case of an overhung or vertical load, the driven motor will attempt to stop, but then will
continue to allow the load to fall if no measures have been taken to secure the load.

Mode 2: Controlled stop, then disable.

In this mode, a controlled stop will take place based on a variety of parameters that you set. First, the driven
motor will decelerate at a controlled rate (CS.DEC (=» p. 355)) until one of two things happens. 1) The motor
reaches the velocity limit set (CS.VTHRESH (= p. 358)) for a period of time (CS.TO (= p. 357)), or 2) The
drive emergency time out is reached (DRV.DISTO (= p. 417)). Once either of these cases is reached, the
power stage will be disabled (and brake applied if present)

Mode 3: Controlled stop, then dynamic brake.

Similar to Mode 2, the motor will decelerate at a controlled rate (CS.DEC) until CS.VTHRESH is reached for
a period of time (CS.TO). The drive will then dynamically brake and disable under the same conditions as
described in Mode 1.

The Disable Timeout Setting determines the amount of time the drive will follow the disable mode before it
deactivates the drive regardless of method chosen and alerts with an Emergency Timeout Fault.

All disable modes operate based on the type of disable command received. Any critical faults, hardware dis-
able, or STO disable immediately turn off the power stage, and the motor will coast or free fall, depending on
how the motor is secured.

10.3.3 Drive Status

The Drive Status area is displayed below the settings area and includes a graphical representation of drive
active status with different sets of inputs. If the input or output is enabled, then it is shown in green; if the
input or output is disabled, then it is shown in red. The inputs to the OR and & (AND) gates identify which con-
ditions are true (green) or false (red) and follow the normal logic for & (AND) and OR gates. This diagram is
useful for finding which input may be preventing the drive from being enabled.
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) Device Status IZ]

Dynamic Brake (False) O D

Software Enable (False) O-ri
No Fault (False) O
In-Rush Relay Closed (False) O

Initialization Successful (True)

No Controlled Stop (True)
Fieldbus Enable (7) O

Hardware Enable (False) O } O Power Stage (Off)

STO (True)

10.3.4 Controlled Stop

The Controlled Stop area displays values for parameters associated with controlled stop.

Button or Description Parameter

Dialog Box

Velocity Sets the velocity threshold for controlled stop process. CS.VTHRESH

Threshold (=» p. 358)

Velocity Sets the velocity threshold, which is the time value for the drive velocity to | CS.TO (= p.

Threshold be within CS.VTHRESH before the drive disables 357)

Timeout

Deceleration | Sets the deceleration value for the controlled stop process. CS.DEC (= p.
355)

Control stop | Displays the list of digital inputs configured to controlled stop mode sep-
Input arated by ','. When no controlled stop mode is configured, this box displays
the message: No CS Input Configured.

The Configure Input link opens the Digital I/O screen where you can con-
figure the controlled stop mode.

10.3.5 More/Less Button
The More button reveals the status diagram for the controlled stop configuration. It also displays the block dia-

gram for the control stop. Two block diagrams are available: one for a brake fitted and another for no brake.
Control stop status diagram
Dhgital Input
Controlled Stop

Software Disable

Controlled Stop Type Fault Condition

Controlled Stop Block Diagram
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10.4 Controlled Stop

In a controlled stop, drive motion is brought to a standstill in a controlled manner. The drive commands a zero
velocity from the motor. The motor decelerates at the prescribed deceleration value (CS.DEC (= p. 355)).

A controlled stop can occur in three ways:

« The user configures a programmable digital input to mode 13 using DINX.MODE. For example, if
DIN1.MODE 13 is applied, digital input 1 is set to controlled stop.

« Eithera controller or the user (through the EWV terminal window) initiates a software disable
(DRV.DIS) command .

« Afault initiates a controlled stop from the drive. See Fault and Warning Messages (= p. 175) for the
faults which initiate a controlled stop.

The controlled stop mechanism is activated in the following cases:

« DRV.DISMODE =2 and user executes DRV.DIS from the terminal or EWV disable buttons.

NOTE

You must disable the drive in order to set DRV.DISMODE.

« DRV.DISMODE = 2 and user executes DRV.DIS from afieldbus connected to the drive.

« Afault occurs which has a controlled stop (CS) reaction. After the CS is executed, the drive disables.

« Adigital input mode (DINx.MODE) is set to 13. If the digital input state changes (active high or low
according to DINx.INV) the CS is executed, and then the drive disables.

« HW Ilimit switch: A digital input is defined as a positive (negative) limit switch (DINx.MODE 18 or 19).
When the limit switch is met, the CS mechanism starts running. In this case, the parameter
DRV.DISTO is not active.

o SW limit switch: SWLS defines an active SW limit. When the limit is met, the CS mechanism starts
running. In this case, the parameter DRV.DISTO is not active.

Use the drive CS parameters to configure a controlled stop as follows:

1. CS.DEC: Deceleration ramp that is used for disable.
2. CS.VTHRESH: Velocity 0 threshold. The motor shaft is considered as stopped as soon as the actual
velocity (filtered through a 10 Hz filter, such as VL.FBFILTER) is within £ CS.VTHRESH.

TEmbedded Workbench Views
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3. CS.TO: Velocity 0 time. The actual velocity must be consecutively within 0 + CS.VTHRESH for the
time CS.TO, before the drive completes the CS process. This value is used since the motor can over-
shoot out of the VELO window depending on the gains, deceleration ramp, motor inertia and so on.

4. DRV.DISTO: Disable time out. This parameter sets an overall and independent running check as to
whether or not the drive can achieve the disable state. If the VELO window set in step 3 is too small, it
is possible that the drive may never reach the end of the CS process. The DRV.DISTO parameter and
functionality addresses this issue by disabling the drive after the DRV.DISTO time elapses, even if
the CS process did not end.

Controlled Stop Diagram

Command velocity

Actual velocity

Disable command occurs

CS.VTHRESH i

k2

F 3
A 4

CS.TO

F 3
Y

DRV.DISTO

When configuring the controlled stop feature, please note the following:
« Ifthe HW limit switch is active and any of the other CS activated, the only difference will be that in this
case the DRV.DISTO will limit the time before disabling the drive.

« Ifthe value of DRV.OPMODE is torque mode, the drive will execute the controlled stop by switching
internally to velocity mode. Therefore, it is recommended to tune the velocity loop properly, even
though the drive might only be used in torque mode.

« Set DRV.DISTO to an appropriate value that will allow the motor to decelerate from any velocity to 0
with DRV.DEC. This value must also allow the motor to afterwards remain within VL.FB for CS.TO
consecutively within 0 + CS.VTHRESH.

The drive issues a fault F703 (= p. 194) in case that the DRV.DISTO counter expires during a controlled stop
procedure.

Related Parameters and Commands

CS Parameters (= p. 354)

CS.STATE (= p. 356): Reads the current state of controlled stop process (0 = controlled stop is not occur-
ring. 1 = controlled stop is occurring).

DIN1.MODE TO DIN7.MODE (= p. 368)
DRV.DIS (= p. 413)
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DRV.DISTO (= p. 417)
DRV.DISMODE (= p. 414)

Related topics:

Emergency Stop (= p. 82)

1 Digital Inputs and Outputs

Fault and Warning Messages (= p. 175)

10.5 Dynamic Braking

Dynamic braking is a method to slow a servo system by dissipating the mechanical energy in a resistor
driven by the motor back EMF. The drive has a built in advanced dynamic braking mode which operates fully
in hardware. When activated, the drive shorts the motor terminals in phase with the back EMF (q axis) but
continues to operate the non-force producing current loop (d-axis) with O current. This action forces all of the
dynamic braking current toward stopping the motor current and insures the fastest stopping of motor terminal
current.

The drive hardware also limits the maximum dynamic braking motor terminal current via the DRV.DBILIMIT
parameter to prevent the drive, motor, and customer load from encountering excessive currents/forces. When
the current is not being limited, the mechanical energy is dissipated in the motor terminal resistance. When
the current is being limited, energy is returned to the drive bus capacitors. When the amount of returned
energy raises the bus capacitor voltage enough, the drive activates the regeneration control to start trans-
ferring the returned energy to the regen resistor. This resistor could be internal or external to the drive depend-
ing on drive model and drive wiring.

Whether and how the drive uses dynamic braking mode depends on the drive disable mode
(DRV.DISMODE) setting.

10.5.1 Drive Regeneration

When the servo motor is slowing down at a rate faster than friction and motor losses would slow the motor,
then mechanical energy can be returned to the drive. This returned energy initially drives the internal bus
voltage upwards. When the returned energy is high enough, the regeneration control transfers the excess
returned energy into the regeneration power resistor. If the regeneration control cannot fully handle the power
returned (for example, because there is not a regen resistor present or its resistance value is too high), then
the bus voltage will continue to rise and a bus over voltage fault will happen and disable the drive completely,
which allows the motor to freewheel.

10.5.1.0.1 AKD-M00306 to AKD-M00606

These units do not have an internal regeneration resistor. In many applications machine friction, motor
losses, and the limited bus capacitor energy absorption handles the application. But, depending on the exact
application requirements, an external resistor can be connected.

10.5.1.0.2 AKD-M01206 to AKD-Mzzz07

These units have an internal regeneration resistor plus the capability to connect an external resistor if higher
power levels are needed.

Related Topics

See section 6. 14 Dynamic Braking in the AKD PDMM Installation Manual for detailed information on dynamic
braking.

DRV.DISMODE (= p. 414)
DRV.DBILIMIT (= p. 407)

10.6 Emergency Stop
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10.6.1 Stop / Emergency Stop / Emergency Off

The control functions Stop, Emergency Stop and Emergency Off are defined by IEC 60204. Notes for safety
aspects of these functions can be found in ISO 13849 and IEC 62061.

NOTE

The parameter DRV.DISMODE must be set to 2 to implement the different stop categories. Consult the
EWV' Online Help for configuring the parameter.

A WARNING

\ No functional safety!
Trmeee== Serious injury could result when the load is not properly blocked. With
vertical load the load could fall.

A
y L
,

« Functional safety, e.g. with hanging load (vertical axes), requires an additional
mechanical brake which must be safely operated, for example by a safety con-
trol.

o Set parameter MOTOR.BRAKEIMM to 1 with vertical axes, to apply the motor
holding brake immediately after faults or Hardware Disable.

10.6.1.1 Stop

The stop function shuts down the machine in normal operation. The stop function is defined by IEC 60204.

NOTE

The Stop Category must be determined by a risk evaluation of the machine.

Stop function must have priority over assigned start functions. The following stop categories are defined:
Stop Category 0

Shut-down by immediate switching-off the energy supply to the drive machinery (this is an uncontrolled shut-
down). With the approved safety function STO the drive can be stopped using its internal electronics (IEC
62061 SIL2).

Stop Category 1

A controlled shut-down, whereby the energy supply to the drive machinery is maintained to perform the shut-
down, and the energy supply is only interrupted when the shut-down has been completed.

Stop Category 2

A controlled shut-down, whereby the energy supply to the drive machinery is maintained.

Stop Category 0 and Stop Category 1 stops must be operable independently of the operating mode, whereby
a Category 0 stop must have priority.

If necessary, provision must be made for the connection of protective devices and lock-outs. If applicable, the
stop function must signal its status to the control logic. A reset of the stop function must not create a haz-
ardous situation.

TEmbedded Workbench Views
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10.6.1.2 Emergency Stop

The Emergency Stop function is used for the fastest possible shutdown of the machine in a dangerous situ-
ation. The Emergency Stop function is defined by IEC 60204. Principles of emergency stop devices and func-
tional aspects are defined in ISO 13850.

The Emergency Stop function will be triggered by the manual actions of a single person. It must be fully func-
tional and available at all times. The user must understand instantly how to operate this mechanism (without
consulting references or instructions).

NOTE

The Stop Category for the Emergency Stop must be determined by a risk evaluation of the machine.
In addition to the requirements for stop, the Emergency Stop must fulfil the following requirements:

« Emergency Stop must have priority over all other functions and controls in all operating modes.

« The energy supply to any drive machinery that could cause dangerous situations must be switched off
as fast as possible, without causing any further hazards ( Stop Category 0) or must be controlled in
such a way, that any movement that causes danger, is stopped as fast as possible (Stop Category 1).

« Thereset must not initiate a restart.

10.6.1.3 Emergency Off

The Emergency Off function is used to switch-off the electrical power supply of the machine. This is done to
prevent users from any risk from electrical energy (for example electrical impact). Functional aspects for
Emergency Off are defined in IEC 60364-5-53.

The Emergency Off function will be triggered by the manual actions of a single person.

NOTE

The result of a risk evaluation of the machine determines the necessity for an Emergency Off function.

Emergency Off is done by switching off the supply energy by electro-mechanical switching devices. This res-
ults in a category 0 stop. If this stop category is not possible in the application, then the Emergency Off func-
tion must be replaced by other measures (for example by protection against direct touching).

10.7 Under Voltage Fault Behavior
You can adjust the conditions for an under voltage fault using VBUS.UVMODE in the EWV' Terminal (= p.
167) View:

VBUS.UVMODE = 1 (default)

The drive will not report an under voltage fault unless the drive is enabled and VBUS.VALUE falls
below VBUS.UVFTHRESH

VBUS.UVMODE =0

The drive will report an under voltage condition any time VBUS.VALUE falls below
VBUS.UVFTHRESH.

When an under voltage fault occurs, the drive is disabled and issues the following alerts:

« EWV alert: 502 Bus Under Voltage
« Drive LED alert: Left LED displays [F], right LED displays [u-V].\
« Fault relay output turns on.

10.7.1 Current Loop Gain Scheduling

TEmbedded Workbench Views
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Current loop gain scheduling is an advanced feature that allows the current loop gain to be adjusted for motors
with varying inductance. A 256-element lookup table is used to select a gain adjustment scale factor based on
current command.

This feature is needed when the motor inductance is saturated during normal operation. Because the current
loop gain is calculated using the motor inductance, if the inductance changes, the current loop is at risk of
becoming unstable.

If a motor is being used under high loads, the inductance is probably saturating if one or more of the following
occurs:

« Audible chirping occurs.
« Chirping gets louder with higher commanded current.
« Instability occurs under high current loads (at or near MOTOR.IPEAK (= p. 654))

To fix this problem, gain scheduling can be used to change the current loop gain as a function of the measured
current, IL.FB (= p. 594).

10.7.1.1 Using the Gain Scheduling View in EWV

To use this feature effectively, you should have either an inductance chart of motor inductance as a function
of current, or you must have an idea of how the current loop is performing.

If a chart of motor inductance versus current command is available, it is possible to calculate the required cur-
rent loop gain values over the range of motor currents.

Current Loop Gain = 2000 * 21* Motor Inductance (H)
Example

Motor Inductance is 3.19 mH, current loop gain would be 40.01
Current Loop Gain = 2000 * 2 1 * 0.00319 = 40.01

Once suitable values have been identified, you can enter these values into EWV" in the Gain Scheduling
view. The Import and Export buttons at the bottom of the view allow you to import and export data as .csv
files.

TEmbedded Workbench Views
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mmSl Gain Scheduling @ Leam more about this topic
Advanced user curent loop gain lookup table for special motors that have vanying inductance.
Drive |Peak : 18.000 Ams
Proportional Gain : ADDO72 WA
ILCMD () [ oDe Vae (W) peegind S| . LCHD Ve Resulina L XP
0.000 0 100.000 400072
0.115 1 59.607 393 500 0 1
0.229 2 59.607 398 500
0.344 3 59.607 398 500 30 1
0.459 4| 99607 398500 =
0573 3 59.607 398 500 E‘iﬂ'
0.688 & 59.607 398.500 é
0.803 7 59.607 398.500 2350 4
0917 2 59.607 398.500
1.032 9 59.607 398.500 wm 1
1.146 10 59.607 398.500
1.261 1 59.607 398.500 150 |
0 B 10 15 2 5 1 35
1.376 12 59.607 398.500 | ILCMD
l Import ] [ Export ]

By default, the current loop value will be what is defined in IL.KP across the whole range of currents. To
change the value of IL.KP over a range of values, simply enter a scaling term: 0 - 100% of the current value.

Example

If the current loop gain entered on IL.KP was 40.124 (shown above) and a current loop gain of 36 was desired,
a scaling term of 90% should be entered for the desired current ranges.

40.124*0.90=36.112

10.7.1.1.1 Using the Terminal View for Gains Scheduling

You can also use the Terminal to set up the Gains Scheduling Table. If you use the Terminal, then two para-
meters are required for each lookup table point: IL.LKPLOOKUPINDEX (= p. 608) and
IL.LKPLOOKUPVALUE (= p. 609). IL.KPLOOKUPINDEX specifies the lookup table index (0 — 255), and
IL.LKPLOOKUPVALUE specifies the scaling term (0 — 100%) to scale IL.KP.

The current to which a lookup index refers can be calculated as follows:
IL.CMD Range = DRV.IPEAK/157 * IL.LKPLOOKUPINDEX

A full list of table values can also be retrieved using IL.KPLOOKUPVALUES (= p. 610), which returns a
comma delimited table as follows:

-->IL.KPLOOKUPVALUES
Index Value

0, 100.000

1, 100.000

2, 100.000

3, 100.000

4, 100.000
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5, 100.000
6, 100.000
7, 100.000
8, 100.000
9, 100.000

10, 100.000

10.7.1.2 Rules for Populating Gain Scheduling Table

The gain scheduling table is populated according to the following rules:

1. When the drive powers up:
a. IfMOTOR.AUTOSET=1and FB1.MEMVER >=0.03, the table is read-only. The entries are
calculated and set based on the value of MOTOR.LISAT (=» p. 658).
b. Otherwise, if table entries have been stored as non-volatile parameters, the values are restored.
c. Otherwise, the table entries are set to default values.
2. When DRV.RSTVAR (= p. 463) is commanded:
a. Rule 1ais applied.
b. Otherwise, rule 1c is applied.
3. When MOTOR.AUTOSET is set to 1, rules 1a to 1c are applied in order.
4. When the lookup table is imported from a parameter file:
a. Rule 1ais applied (a read-only table cannot be updated).
b. Otherwise, table entries are set to the imported values.
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11 Creating Motion
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11.1 Service Motion

Service Motion allows you to set up simple motion (Command Source must be set to Mode 0 - Service). It is
typically used during initial set up to exercise the system. It can be used to help troubleshoot the system,
execute tuning, make repetitive moves for verification of mechanical set up, or for other general simple motion
needs. There are multiple ways to set up motion depending on the desired result in torque, velocity or position
modes. In all modes, you can run a momentary pulse, set up reversing motion, or initiate continuous motion.

Service Motion

Service motion allows you to start and stop some test motions.

Service Motion Mode: @ Pulse () Rewversing () Continuous
GI'I:ILIFI: Gmup 1 -
Welocity 1: .
50.000 mm : :
| |
| |
| |
I |
| |
| |
| |
0 " I |
>
Time 1:
500 ms
Goto Limits
Acceleration: 2012 pmis §) Accel. Limit: 10,002.852 mpm/s
Deceleration: 0.000| pmds Ay Decel. Limit: 10,002.852 mms

P Start M Drive is inactive.

Position Feedback: 0.000 Counts16Bit
Velocity Feedback: 0.000 mm

The chart below identifies the commands available on the Sevice Motion view:

Button or Description Available
Dialog Box in OP
Mode
Pulse Alternates between the commanded current or velocity and zero velocity. You Torque,
can specify the time period between the commanded value and the return to zero. | Position,
Setting a time to zero will generate a continuous command. Velocity
Reversing | Alternates between the two commanded values. You can specify the time the Torque,
command will be held in each state. Position,
Velocity
Continuous | Runs the commanded current or velocity continuously. Torque,
Position,
Velocity
Group Selects parameter group to be used with service motion. Group 1 selects para- Torque,
meter group for SM.MODE 0, and group 2 selects parameter group for Position,
SM.MODE 2. See SM.MODE (= p. 744) for more details. Velocity
Current Only shows while drive is in Torque mode. Sets the two different currents. Torque
1/Current 2

Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 11 Creating Motion

Button or Description Available
Dialog Box in OP
Mode
Velocity Only shows while drive is in Velocity or Position mode. Sets the two different velo{ Velocity,
1/Velocity 2 | cities. Position
Time 1/Time | Sets the time for which the different commands are generated. Settingatimeto |Velocity,
2 zero generates a continuous command. Position
Start/Stop | Starts and stops the motion. Torque,
Position,
Velocity
Acceleration | Sets the acceleration ramp for service motion if set to greater than 0. Velocity,
Position
Deceleration | Sets the deceleration ramp for service motion if set to greater than 0. Velocity,
Position
Accel. Limit | The acceleration limit set by DRV.ACC (= p. 395). Velocity,
Position
Decel. Limit | The deceleration limit set by DRV.DEC (= p. 408). Velocity,
Position
Position Displays the present position of the motor. Torque,
Feedback Position,
Velocity
Velocity Displays the present velocity of the motor. Torque,
Feedback Position,
Velocity
Current Displays the present current of the motor. Only displays when drive is in Torque | Torque
Feedback mode.

Related Parameters

SM.I1 (= p. 742)
SM.I2 (= p. 743)
SM.I2 (= p. 743)
SM.MOVE (= p. 747)
SM.T1 (= p. 748)
SM.T2 (= p. 749)
SM.V1 (= p. 750)
SM.V2 (= p. 751)

11.2 Motion Profile Table

Motion Profile Tables allow S-Curve and other customer specified velocity profiles. The tables are inter-
polated to determine the command position each sample during the move. There are two forms of inter-
polation, OneToOne and Profile Table that are used to create the profile actually used for motion. OneToOne
interpolation uses the table for every sample during the motion. Profile Table interpolation uses the table only
for acceleration and deceleration with the insertion of a constant velocity section of the move for longer
moves.

There are two default tables (Table 0 and Table 1) pre-loaded on AKD PDMM drives. Table 0 is an S-Curve
profile that has sinusoidal jerk, acceleration, and velocity profiles. This provides very smooth motion and can
be used with either OneToOne or Profile Table interpolation. Table 1 is an asymmetric profile that can only be
used with OneToOne interpolation. This has the highest acceleration at low speeds and is an example of a
customer table that may decrease overall motion times for systems with high torque at low velocity.
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You can define acceleration, velocity, position, and jerk for drive motion tasks using the Motion Profile
Table view shown below:

A CAUTION |
This is a beta feature. Please note that IL.KACCFF should be set to 0 when using this feature.

.\/- Motion Profile Table g Leam more about this topic
b

Edit the mation table that are stored in the Drive
M Beta feature - may change. Caution: Il KACCFF should be sef fo 0 using this feafure 1

Tables:

D Name Size Status

Name:

Posttion Velocity:

Acceleration: Jerc:
Import Export
Remove Up Down
Save tables to Drive Reload tables from Drive Cleartables in Drve Reset to Default

The Motion Profile Table view consists of three sections:

o Grid
« Graphical Representation
« Control Buttons

11.2.1 Grid

You can modify motion profile table data using the tables grid on the left side of the view and the Name text
box on the right. All profile table data is displayed in the tables grid. This data includes:

« |ID: indicates the unique ID number (0 to 7) of the profile table.

« Name: indicates the name of the profile table. By default, a profile table name is ‘no_name’. To edit the
profile table name select one of the profile tables from the grid, and then change the profile table name
by using the Name textbox .

« Size: indicates the total count of the profile table data.

« Status: indicates the current status of the profile table in the grid. Before saving a table into the drive,
the status displays "Modified" and after saving the drive, the status displays "Sync". If you change the
profile table name, then the status displays "Name Modified".

11.2.2 Graphical Representation

On the right side of the Motion Profile Table view, you can view graphical representations of acceleration, velo-
city, position, and jerk of the selected profile table. Graphs are plotted based on the given data of the profile
table. See the screenshot below for typical graphical representations:
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-\/l Motion PrOfile Table @ Leamn more sbout tis topic
[

Edit the motion table that are stored in the Drive.

fﬁ Beta feature - may change. Caution: Il KACCHF should be sef fo (! using this feature |

Tables:

Size Status .
Mame: |no_name

1000 Muodified

Foszition: Yelogity:

Acceleration: Jerk:

| >

Add Up Diown D Table datais modified. Click on Save tables to Dirive button to save the &
’ Sawve tables to Drive ] ’ Reload tables from Drive ] [ Clear tables in Drive ] Rezet to Default

11.2.3 Control Buttons

The control buttons at the bottom of the Motion Profile Table view allow you to manipulate motion profile
tables and data as follows:

Control Description

Button

Add Adds new profile tables. A new table has a size of zero when it is added to the grid. You can add
a maximum of 8 profile tables, numbered 0 to 7.

Remove | Remove profile tables from the grid (in memory).
If a profile table is in use by a motion task and you attempt to delete the profile table using the
Remove button, then a caution message appears. The caution message shows the affected
profile table ID and an option to either continue or not.

CW/CCW | Moves profile table position either up or down in the grid list.
If a profile table is in use by a motion task and you attempt to delete the profile table using the
Up or Down buttons, a caution message appears.
The caution message shows the affected profile table ID and an option to either continue or not.

Save Saves a newly added or modified valid profile table to the drive. The current representation in

tables to |the grid is saved in the drive.

the Drive

Reload Reloads the table from the drive and overrides the table that is currently in memory.

tables

from Drive
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Control Description
Button
Cancel Cancel appears only when the reload operation is in progress. Click Cancel to cancel the profile
table reloading operation.
Clear Clears all the profile tables present in the drive.
tables in
Drive
Resetto |Loads the default table map into the memory. The current default map contains only one profile
Default table (S-curve with 1,000 points).
Button
Import Imports the data from either preset tables within WorkBench or from an external .csv file. When
you click Import, the Import Table Data popup screen appears and allows you to select the
table size.
Export Exports datato a.csv file.
11.2.3.1 Import Table Data
The Import button opens the Import Table Data screen shown below:
Import Table Data b__(|
(%) Preget Table
Select preset table: | 5-Curve bl
() C5Y File Acceleration:
[ Irnport ] [ Cancel ]

|f Glick Here
< » Irpart Expn

You have two options to provide inputs to the profile table:

o Preset Table
« CSVFile

11.2.3.2

Importing data from Preset Table option

By default, the Preset table option is selected. You can select one of the preset tables from the Select Pre-
set Tablebox. After selecting the source, click Importto complete the import of the data.

After import, the size of the profile table is shown in the grid and you can view the graphical representation of
position, velocity, acceleration, and jerk based on the profile table data now loaded into the grid.
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Import Table Data le
{*) Preset Table
Select preset table: | S-Curve hd
) CSV File
l |mport ] [ Cancel

11.2.3.3 Importing data from an external CSV file

You also use the CSV File option to import the profile table data from an external .csv file. Select the CSV
File option and then select the valid file using the browse button. After selecting the source file, click Import
to complete the import of the data. A message indicates successful data import. After import, the size of the
profile table is shown in the grid and you can view the graphical representation of position, velocity, accel-
eration, and jerk based on the profile table data now loaded into the grid.

Import Table Data &l

() Preset Table

(%) C5V Fils

Select fler | C:\Documents and Sethings\ 2000861 E‘\Desktop\.F‘rl [ Browse. .. ]

[ cClick Here l

[ Irpart ‘H Cancel l

If an invalid source or invalid format is selected, an "Invalid Data Format" message appears.

11.2.4 Creating Motion Profile Tables

A motion profile table is a table of unit-less position values, which are the integral of the velocity profile during
the acceleration and deceleration process of a motion task. A motion profile can be stored in the drive and
used in order to accelerate and decelerate with a certain profile shape.

The motion profile table describes the shape of the acceleration process, but does not determine how fast the
motion task accelerates or decelerates and which target velocity will be reached.

11.2.4.1 Example of a motion profile table

An example of a motion profile table is shown below:

Kollmorgen | kdn.kollmorgen.com | June 2017 94




AKD PDMM User Guide | 11 Creating Motion

Example of a customer profile table

5000000000
4500000000
4000000000

3500000000 —
3000000000 ~
2500000000 i
2000000000 //////

1500000000
1000000000 e

500000000
0'--ﬁ;;;:::;---------------

1 88 175 262 349 436 523 610 697 784 871 958

The motion profile table is the integral of the velocity profile. The velocity profile during the acceleration and
the deceleration process is shown below:

Velocity profile

10000000
9000000
8000000
7000000 / \\
6000000 / \
5000000 /

4000000 /

3000000
2000000 N\

1000000
0 L———A

- Qo & 0 M~ O W < 0O N - O O 0 M~ O wu
O — M~ O @ 0 — ~ 0 G 0N O © N © =
— v N N MO ¥ ¥ W00 O M~ M~ @0 0 O

The derivative of the motion profile table is calculated using the following formula:

velocity_profile_value,, = customer_profile_entry, 1 - customer_profile_entry,,

11.2.4.2 Motion Profile Table Restrictions

Restrictions for motion profile tables include the following:

1. A motion profile table needs a reasonable number of entries (usually between 1,000-4,000 entries,
depending on the acceleration and deceleration time of a motion task). If an acceleration or decel-
eration process takes more position-loop samples than half of the motion profile table entries, then the
drive interpolates linearly between the single motion profile table entries.

2. The motion profile table should contain an even number of entries. The first point of the customer table
starts with the value of 0 and the last point must contain the value of 232-1.

3. The motion profile table contains values in ascending order.
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4. The following motion profile table entry must contain the value of nearly 231.

number _of _table _points N
2

table _entry = 1

Example

Assume that a motion profile table contains 1,000 data points. In this case point 1000/2+1 = 501 must
contain the value of 231 = 2,147,483,648.

5. A motion profile table must also be symmetric during the acceleration and the deceleration process
when Profile Table interpolation is used.

To illustrate profile symmetry, the derivative of the motion profile table (velocity profile) is shown below. Note
the symmetry according to the velocity profile.

Velocity profile of a customer profile table
A

Area 2 Area 3

Number of table

Acceleration Deceleration entries
process process

The left half of the curve describes the shape of the acceleration process of the motion task. The right half of
the curve describes the shape of the deceleration process of the motion task. A symmetric motion profile
table means that Area 1, Area 2, Area 3 and Area 4 have the same size.

11.2.4.3 Different methods of motion table motion tasking

11.2.4.3.1 General motion profile table explanations

The algorithm for handling the motion profile motion task are the same for both methods, the standard cus-
tomer table motion task and the OneToOne customer table motion task. The diagram below illustrates a basic
table profile algorithm. The figure shows a standard customer table motion task.

v

MT.V
(Vtarget) Acceleration Deceleration
distance distance
u .;
t
Phase I Phase IT Phase IIT
(Acctime) (Dectime)

The drive calculates the acceleration time and deceleration time out of the given motion task parameters (see
MT Parameters and Commands) with the assumption of a trapezoidal acceleration setting (MT.ACC and
MT.DEC). The formulas are:
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. MTV . MTV
Acctime = ——— . Dectime = —————
MT.ACC MT.DEC

11.2.4.4 Use of IL.LKACCFF with Motion Tables

IL.KACCFF can be used with Profile Table or OneToOne interpolation motion tasks as long as the following
criteria is met:

(Acctime + Dectime) < (number_of table points/4000)

If this criteria is not met, a current spikes at 4KHz will occur.

11.2.4.5 Profile Table Interpolation Motion Task

The Profile Table interpolation motion task is displayed in the following figure:

v

MT.V
(Vtarget) Acceleration Deceleration
distance distance
< »le > N i
t
Phase I Phase IT Phase ITT
(Acctime) (Dectime)

The Profile Table interpolation for a stand-alone motion task (the motion task does not automatically trigger a
following motion task) can be separated in three different phases:

1. Phase |: The drive steps within a pre-calculated acceleration time through the first half of the motion
profile table and reaches finally the requested target velocity of the motion task.

2. Phase ll: The drive inserts a constant velocity phase and checks continuously if a brake-point has
been crossed. The brake-point is naturally the target position minus the deceleration distance.

3. Phase lll: The drive steps into the second half of the motion profile table and reaches finally the reques-
ted target position when the velocity becomes zero. The step into the second half of the motion profile
table is a critical point and requires a symmetric table and the value of 231 at entry number_of table_
points / 2 + 1 as explained in 11.2.4.2 Motion Profile Table Restrictions for a customer table.

11.2.4.6 OneToOne interpolation motion task

The OneToOne interpolation motion task is basically very similar to the Profile Table interpolation motion task
handling with just a few small differences.

1. The OneToOne customer table motion task does not step out of the table after an acceleration process
and inserts a constant profile (Phase Il in the section above). The OneToOne handling steps within a
pre-calculated time through the whole table in one go and cover the required distance.

2. A change-on-the-fly from one motion task to another without finishing the first motion task is not pos-
sible for this mode.

3. The OneToOne profile does not use different acceleration and deceleration values. The AKD PDMM
calculates the sum of the acceleration time and deceleration time and uses this total time (total~=
MT.V/DRV.ACC+MT.V/MT.DEC) for the motion task as explained in the following picture. In case
that the acceleration + deceleration time is too small for moving a certain distance, which would lead
into a too large peak-velocity, the total time will automatically be extended to the required value in order
to not exceed the maximum allowed velocity to the minimum of MT.V or VL.LIMITP and VL.LIMITN.
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v Velocity profile of a 1:1 customer profile motion task
3
MT.V or
mMaximunm
allowed velocity

L

tiotal = Acctime + Dectime

Note that the motion task target velocity is only reached in case of a symmetric table. The velocity will be dif-
ferent when the profile table is non-symmetric.

11.2.4.7 Setting up a motion profile motion task

It is recommended that motion tasks be set up via the EWV" software. The S-curve profile or the OneToOne
profile may be selected via a drop-down menu.

Itis also possible to select to adjust a motion task on a command line level with the help of the MT com-
mands. There are 2 commands which are mentioned within this chapter:

« Trapezoidal, OneToOne, or Profile Table moves are selected using bits 10 and 11 of the MT.CNTL
command.

o The MT.TNUM selects which of the 8 tables (0 to 7) to use for the profile. The parameter MT.TNUM
will be ignored in the case that a trapezoidal motion task has been selected.

11.2.4.8 Drive reaction on impossible motion tasks

For all motion tasks, which use a motion profile table as the shape for the velocity profile, the motion task
properties must be pre-calculated and it must be evaluated in advance, if a motion task can be handled
without any problems or if some of the motion task parameters must be re-calculated automatically by the
AKD PDMM.

An impossible motion task occurs when the user has not specified enough movement in order to accelerate to
the motion task target velocity and to decelerate to velocity 0 without exceeding the distance to travel.
11.2.4.8.1 OneToOne interpolation limitations

A OneToOne interpolation motion task cannot be activated while another motion-task isrunning. A OneToOne
interpolation motion task must start from velocity 0.

When using a OneToOne interpolation motion task the AKD PDMM pre-calculates the expected peak-velo-
city and checks if the velocity exceeds the minimum of the MT.V, VL.LIMITP (= p. 802) and VL.LIMITN (=
p. 800).

The expected peak-velocity according to the figure above can be calculated via using the following formula:

2. Distance _to _fravel

vP::crkEx_psrmf = f

total

The ‘distance to travel’ is defined in the motion task settings MT.P and MT.CNTL. In case that VPeak-
Expected exceeds the minimum of the MT.V, VL.LIMITP or VL.LIMITN setting, the AKD PDMM re-cal-
culates the total so that VPeakExpected does not exceed the velocity limitations.

TEmbedded Workbench Views
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The AKD PDMM accelerates and decelerates within the same time in case of a OneToOne profile and there-
fore different settings for MT.ACC and MT.DEC are not considered.

11.2.4.9 Profile Table interpolation limitations

11.2.4.9.1 Starting from velocity 0 without change-on-the-fly to a following motion task

If there is not enough ‘distance to travel’ selected by the user in order to accelerate to the target velocity via
the selected acceleration (internally converted to acceleration time) and deceleration (internally converted to
deceleration time), the AKD PDMM lowers the target velocity automatically to VTargetLimited and accel-
erates within the selected acceleration time to the limited target velocity and decelerates afterward with the
selected deceleration time to velocity 0.

The shape of the velocity profile will look like the following pictures with the assumption, that MT.ACC and
MT.DEC have different values.

v Standard S-curve motion task with too less movement
Fy

VTaveetLimited Distance to

travel

o = Acctime + Dectime

A 4

11.2.4.9.2 During a change on the fly condition
There are 2 different kinds of considerations within the AKD PDMM firmware for a change-on-the-fly con-
dition.

« A change on the fly in the same direction (the target velocity of the previous and the following motion
task have the same algebraic sign).

« A change on the fly in the opposite direction (the target velocity of the previous and the following
motion task have a different algebraic sign).

Since the shape of a customer table is unknown to the AKD PDMM, the drive verifies in advance the validity
of the motion task with the assumption of a symmetric motion profile table.

11.2.4.9.3 Movement to the same direction

The following figure displays a movement in the same direction, in this case in a positive direction.

v

vl

v2

Acctime, iy i Dectimeyr,

¢ »le N
[ > >

Motion task 1 Motion task 2
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In case that the distance to the target position of the motion task 2 is smaller than distmin, the AKD PDMM
generates a profile as shown in the next figure.

v

Motion task 2 distance to travel
vl

I Y
Y

g
L

Y.
-

Motion task 1 Motion task 2

11.2.4.9.4 Movement in different directions

The switch on the fly from a positive velocity to a negative velocity is described in the next figure.

A _Acctim e Dectim
First Following MT
; ; A ..... oot >
t
v2
vl
v >
4 ,/ 7 Lg
: /,
R !
v s

Motion task 2 distance to travel

vl

A
Y

o
Lol

v.
-

Motion task 1 Motion task 2

It is not possible to pre-calculate exactly the area, which is marked with solid lines of the following motion
task since the shape of the motion profile table is unknown to the drive. This means that it is not possible to
identify the movement in positive and negative direction during a change on the fly from v1 to v2. A criterion
that a change on the fly will be executed by the drive is, if the total movement in negative direction of the fol-
lowing MT is larger than the area, which is marked with dashed lines. In this case it is ensured, that there will
be definitely enough total movement of the MT in negative direction, because the motor moves during the
acceleration from v1 to v2 also a bit in positive direction. The magnitude of v2 is in this case the ‘target velo-
city of MT1’ + ‘target velocity of MT2.'

The drive behaves as follows in case that the hatched area is smaller than the distance to travel
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negative direction:

1. The drives stops the first motion task with the assigned deceleration ramp.
2. Afterwards the following motion task is triggered automatically by the drive starting from velocity 0.
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12 Tuning Your System
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12.1 Introduction

Most servo systems require some level of tuning (setting up the desired response of the system usually with
the load attached). This can be done through several methods available within EWV'.

ic

U Slider Tuning - Slider tuning offers a very simplistic approach to tuning and can get you underway
quickly. With this method, just the proportional and integral gains are adjusted based on the desired band-
width you wish to achieve. You can take into account your load inertia if it is known. None of the Bi-quad fil-
ters are impacted by the slider tuning.

“ Performance Servo Tuner - This is an easy way to get a more sophisticated tuning accomplished.
The details of how the PST works are included in the advanced section of this subject. However, the PST
approach is a simple one-button solution that lets the system configure all of the tuning parameters for you.
The PST is a robust solution to get your sytem tuned and ready to operate in a wide variety of mechanical con-
figurations and loads.

Manual Tuning - Certain applications may require manual tuning where you set the gains and filters based on
the specific performance you are looking for. You may also need to "tweak" the tuning that was set up in
either the slider or the PST section to optimize your application performance.

12.2 Slider Tuning

This view allows you to vary the tuning of your drive using the slider.

ﬂ SI Ider Tu n | ng @ Leam more about this topic

[] Select the stiffness you would like.

Do you know your load Inetia?
Load inertia: 0.200 kgem™2

Select desired bandwidth

Far veny heavily loaded systems.
Default. For heavily loaded or softhy coupled systems.

Siiff For unloaded and lightly loaded systems.
Bandwidth: Adjust the slider to your desired stiffness
25 - 1 U 300

12.2.1 Load Inertia

TEmbedded Workbench Views
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If you know your load inertia (LOAD.INERTIA (= p. 635)), enter it in kegm”2 for rotary motors, and kg for lin-
ear motors. If no load inertia is entered, EWV" will assume a 1:1 ratio between your load inertia and motor iner-
tia.

12.2.2 Gentle, Medium, and Stiff
These buttons select three of the most common bandwidths:

« Gentle works in all but the most challenging situations.
o Medium is the default and works in most situations.
« Stiff works for unloaded motors.

12.2.3 The Slider

As you drag the slider to the right, the stiffness increases. In many situations, you cannot drag the slider fully
to the right side because the system will become unstable.

12.3 Using the Performance Servo Tuner

12.3.0.1 Overview

The Performance Servo Tuner (PST) tunes your system quickly and easily. The advanced technology in the
PST achieves high performance and stability for both simple and complicated loads. It also collects fre-
quency response data (bode plot) that can be used for advanced analysis. The PST can work in a “one button”
mode that requires no customization. Settings can be also changed for an array of system requirements
(Using the Performance Servo Tuner: Advanced (= p. 108)).

NOTE

The PST will not work reliably on a vertical axis, since the motor may rest against an end stop. In this case,
the inertia will not always be correctly identified.

The PST is not available when FB1.SELECT = 12 (Halls Only). The resolution of this feedback is too low for
a quality autotune. Due to heavy quantization, large current spikes occur at hall transition points, it is advis-
able to tune the observer to a low frequency (like 10Hz) and set the observer gain appropriately to achieve
the best operating results.

The default PST settings tune systems quickly for good servo performance. If your tuning is not acceptable
after running PST, try adjusting the following settings.

« The most common unacceptable tuning result is that the servo bandwidth is too high (very stiff and
audibly noisy). To avoid this, try setting the gain margin to 16db and the phase margin to 55deg. This
will result in a lower bandwidth and therefore less audible noise. It may also be softer on the system
mechanics, but still offer exceptional performance. Use the motion scope to check settling times and
overshoots on a typical move to measure performance.

« The PST collects data on the system as it runs. It is important for the PST to collect a robust data set.
Try increasing FFT points to 16,384 and number of points to 250,000. This increases the data col-
lection accuracy at low frequency excitations, which can improve the resulting tuning performance.
Increasing FFT points and number of points also increases the data collection time. Timing require-
ments depend on the processing power of the PC running AKD Workbench. If the tuning is not com-
plete after an extreme period of time, cancel the tuning and reduce the points. If possible, try running
on a more powerful PC.

Look through the advanced tuning section for more information. Complex systems may require more adjust-
ment.

TEmbedded Workbench Views
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12.3.0.2 Using the PST

The PST defaults to a “one button” mode, in which the PST is completely automatic after pushing the start but-
ton. In the Settings select your desired operation mode,navigate to the Performance Servo Tuner view, and

then tune your system as follows:

1. Select whether you would like the drive to be tuned in 1-Velocity or 2-Position Mode. If the drive is in
torque mode, the PST will tune in position mode by default. This is set by using the tool bar and chan-
ging the mode to either velocity or position. The drive must be disabled in order to change the operation

mode.
2. Click Start.

- Service ~ | 2 - Position Mode - | Disable & Clear Faults | Sawe To Drive

4= Performance Servo Tuner

Autatunes your drive and mator
Tuning Options

=% ECh =)
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& Leam more about this topic
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=
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=
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0
' 10"
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2
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3
=
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©
=
o
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T —— 1
10° 10
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Zim (Onling) - Connected

The PST will then perform several tests and display results as shown below. The progress bar (1) shows the
relative progress of the PST, so you can estimate when the tuning will be finished. When the tuning is com-
plete, the green Complete LED (2) illuminates, and a Bode plot (3) is displayed showing the frequency

response of the tuned system.
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4 Performance Servo Tuner

Autotunes your drive and mator
Tuning Options
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(1) :
=
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Full View

®

Amplitude

12.3.0.2.1 Saving and Emailing Bode Plots

To save screenshots and raw data of a Bode plot, click on either Save (1), or Email (2).

Turing Options
Excitation Lewvel: [ Start

Mause Function: Zoom -

Complete: I'

[ Less << ] [ Default Settings ] [ Impart ] [ Save ] [ Email ]

0RO,

Progress: Complete

Clicking Save opens a prompt to select how to save the screenshot or data. Selecting BMP, JPG, PNG,
EMF, or WMF saves the Bode plot as animage. Choosing CSV saves the raw data that is currently plotted
as acomma delimited file. Click Save to save the file to your hard drive in the desired format.

Save Image/CSV @

Export Format

® BMP O JPG O PNG O EMF O WMF

| Save | [ Cancel ]

O CSVFile
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Clicking Email opens a similar prompt. Select the file format in which you wish to save the image or raw data,
and an email will be created for you with the file automatically attached for your convenience. Click Email to
create the email with the selected file attachment.

Export Format
(*) BMP O JPG O PNG O EMF O wWMF () C5V File

[ Email ] [ Cancel ]

12.3.0.2.2 Importing a Frequency Response

If you have previously saved a frequency response measurement into a CSV file, it can be imported for later
viewing. Click the Import button, and browse to your saved CSV file. You can import while in offline mode for
convenience. Importing a frequency response is useful for off-site developers to analyze a machine tool.

12.3.0.3 Measurement Options
By default, the PST determines the excitation level automatically and autotunes the drive and motor.

The PST also allows you to enter a manual excitation level or to take only Bode measurements (without auto-
tuning the system).

12.3.0.3.1 Using Manual Excitation Levels

By default, the PST is set to use the automatic excitation level. To obtain the automatic excitation level, the
PST runs a friction test at the beginning to determine how much excitation is needed to break friction and get
an accurate measurement.

To change this excitation level, click on the Excitation Level drop-down box (1), and select Manual. Then
enter a new Current Amplitude (2) in amps.

Note: If the Injection Point is set to Current, then the Current Amplitude box will be enabled to enter an
excitation level; if the Injection Point is set to Velocity, the Velocity Amplitude box will be enabled to enter
an excitation level.
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12.3.0.4 Taking a Bode Measurement without the PST

You may wish to take only the frequency response of a system, rather than using the PST. To take a fre-
quency response measurement without the PST, click on the Mode drop-down box (1) and select Bode Plot,
then click Start (2).

Turing Options

Excitation Level: m
Made: @

Mouse Function:
Progress: Complete Complete: I‘

[ Less <« ] [ Default Settings ] [ Import ] [ Save ] [ Email ]

12.3.1 Using the Performance Servo Tuner: Advanced

The Performance Servo Tuner (PST) can be set up to use specific modes or limits in tuning to provide tuning
in ways you can control, while still taking advantage of the PST’s ability to make decisions quickly and effect-
ively for you.

To use the advanced modes of the PST, click the More button to display the additional features for advanced
autotuning:

12.3.1.1 Typical Cases for Advanced PST Use
Tuning Systems with Low-Frequency Resonances

Systems with low-frequency resonances are challenging because low frequency data is difficult to measure.
While the PST can tune these systems, you can expect lower system performance. If your system has a first
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anti-resonance of 30 Hz (pictured below), you can expect approximately 15 Hz (half the frequency of the first
anti-resonance) of closed loop bandwidth.
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In addition, in order to accurately measure the low frequency resonances, the fast Fourier transform (FFT) res-
olution must be sufficiently fine to accurately measure the low-frequency resonance. A good place to start is
to have an FFT resolution of 1/10 of the frequency of the lowest anti-node. In the case shown above, an anti-
resonance of 30 Hz is present, so the resolution should be approximately 3 Hz FFT resolution. The PST can
function with the resonance if it is accurately measured, as shown below. To adjust the FFT resolution, adjust
FFT Points in the Recording Options tab as needed.
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Autotuner | Measurement | Plots | Cursors | Note |

Curert Ampltude:  0.095  Measurement:

Velocty Amplitude: | 3.062 Injection Point: | Cument -

Smoothing %: 1000  Exciation Type: |PRE -
FFT Pairts: 4096 = ®3|D|:'rt'_.r Mz 1000.00 (RPM)
Mumber Pairts: G0000 BExcite Gap: 2

®

Tuning Systems with High-Frequency Resonances

Some systems have resonances at very high frequencies (greater than 1 kHz). When the resonance is this
large, it can prove a challenge in tuning, because these systems generate high noise levels that are often aud-
ible. An example of a large resonance is shown below. This example is from a steel flywheel mounted to an
AKM 22E motor. The source of the resonance is the spring mass relationship between the motor rotor, shaft,
and flywheel.
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One way to resolve this problem is to use a low-pass filter in the feedback path. To use this filter, simply

check the Enable Lowpass Search in the PST, which is the default behavior.

Autotuner | Measurement | Plats | E.ursnrsl MNote |

e

Enable BiGuad 1 Tuner

[] Enable Biduad 2 Tuner Type: | LowPass
Tune Velocity Integral Phase Margin: 45000 (Deg)
Enable Lowpass Search (Gain Margin: 2.000 (dB)

Ture Acceleration FF
[ Enable Stability Mation

Tuning systems with noisy frequency responses

When using a motor with a low-resolution incremental encoder or resolver, the high frequency response may
be noisy. Below is a Bode plot created after autotuning of an incremental encoder with 8,192 counts per revolu-

tion.
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To make the Bode plot easier to read, increase the smoothing factor (1) in the advanced Measurement

Options.
Putotuner | Measurement |Plnts |Cursnrs| Mote |
Current Amplitude: 0,055 Measurement:
Velocity Amplitude: | 3063 Injection Paoirt: | Cument -
Smoathing % 4.000 ation Type: | PRBE -
FFT Paoints: 4096 = Velocity Maoc:  1000.00 (RPM)
Mumber Points: G0000 Excite Gap: 2

After increasing the smoothing percentage, the Bode plot traces become cleaner and easier to read:
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12.3.1.2 PST Options
When you click More in the PST view, the following options are displayed:

Autotuner | Measuremert | Plots | E.ursursl Mate |

Enable BiGuad 1 Tuner Type:

[] Enable BiQuad 2 Tuner Type: |LowPass
Tune Velocity Integral Phase Margin:  45.000 (Deg)
Enable Lowpass Seanch Gain Margin: 2.000 (dB)

Tune Acceleration FF
[T Enable Stability Mation

Enable BiQuad 1 Tuner

Check this box to use the first anti-resonance filter in the forward path (AR1). You can specify the type of filter
to use in the Type box to the right of Enable BiQuad 1 Tuner.

Enable BiQuad 2 Tuner

Check this box to use the second anti-resonance filter in the forward path (AR2). You can specify the type of
filter to use in the Type box to the right of Enable BiQuad 2 Tuner. Enabling this option may significantly
slow your computer during this operation.

Biquad Type

For Biquad 1 and 2, you can choose what type of filter to implement. The four options are:

1. LeadLag: The LeadlLag filter is the default, and will work for most servo systems.

2. Lowpass: A Lowpass filter requires the least amount of processing time. The PST will place the low-
pass to get the maximum bandwidth possible.

3. Resonator: The Resonator filter is like a Notch filter with tunable bandwidth and notch depth. The Res-
onator takes longer to calculate than the LeadLad filter.

4. Custom: The Custom filter takes the longest to calculate and does not restrict the PST to a filter
shape. This filter type provides excellent results, but may significantly slow your computer while the fil-
teris calculated.

Tune Acceleration FF

This box turns on and off the acceleration feedforward tuner. If this box is checked, the PST will measure the
inertia attached to the motor shaft, and using this measurement, will calculate an appropriate acceleration
feedforward and write it to the drive (IL.KACCFF (= p. 604))

Enable Stability Motion

When this checkbox is checked, after the PST has completed, the PST will command a short move in the
clockwise direction, then back to its origin and monitor the motor's parameters to determine if the tuning is
stable. If an instability is detected, the drive will generate Fault F133 (= p. 177): Instability during Autotune.

Phase and Gain Margins

The PST always ensures that the tuning satisfies stability criteria that can be adjusted in units of phase mar-
gin (in degrees) and gain margin (in dB). The PST uses default values for phase and gain margin, but you can
adjust these values to ensure higher stability or to allow the PST to be more aggressive by using lower gain
and phase margins.

Tune Velocity Integral
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Check this box to tune VL.KI (velocity loop integral gain). If this box is unchecked, the PST will set VL.KI to
zero.

Enable Low Pass Search

Check this to tune a fourth-order low pass filter in the feedback path (AR 3 and 4). If this box is unchecked,
the PST will not modify the anti-resonance filters in the feedback path.

12.3.1.3 Measurement Options
The PST screen also provides options for measurements:

Autotuner | Measurement | Piots | Cursors | Nate |

Curent Ampltude:  0.095  Measurement:

Velocty Amplitude: | 3.062 Injection Point: | Cument -

Smoothing % 1.000  Excitation Type: |PRB -
FFT Pairts: 4096 = Velocity Ma:  1000.00 (RPM)
Mumber Pairts: 60000 BExcite Gap: 2

Current Amplitude

This box sets the amplitude of the current used to excite the system during a current injection mode excit-
ation. This amplitude applies to all excitation types when the Injection Pointis set to Current. The Current
Amplitude box is disabled if the Injection Point is set to anything else.

Velocity Amplitude

This box sets the amplitude of the velocity used to excite the system during a velocity injection mode excit-
ation. This amplitude applies to all excitation types when the Injection Point s set to Velocity. The Velocity
Amplitude box is disabled if the Injection Point is set to anything else.

Smooth %

This value applies a moving average smoothing filter to the frequency response gathered during autotuning.
This process reduces noise in the frequency response that can occur when making short frequency response
measurements, using low resolution encoders, conducting low amplitude frequency response tests, or for
other reasons. The smoothing filter iterates through each frequency on the FFT plot. For each frequency, all
frequencies within the Smooth % range will have their magnitudes averaged.

For example, if you smooth a Bode plot with 5% smoothing, at 100 Hz, it will average all the values between
95Hz and 105Hz; when the filter gets to 1000 Hz, the filter will average all the values between 950 Hz and
1050 Hz.

As an example, assume a noisy sine sweep signal and use a 5% smoothing factor. Below is a noisy signal
with a range of 100 Hz to 1000 Hz.
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Unsmoothed Noisy Sine Sweep Signal

Amplitude
o

'1 T T T T T T T T 1
100 200 300 400 a00 GO0 Ta0 aa0 500 1000
Frequency

In this example, examing how the smoothing filter affects a single point shows how the smoothing filter works
on a full plot. If you zoom in on 200 Hz +/- 5%, this gives a range of 190 Hz — 210Hz. The smoothing filter aver-
ages this range of values and puts the average right on 200 Hz. The figure below shows the zoomed data
around 200 Hz and the averaged value of all frequencies +/- 5% (the red box illustrates the range of fre-
quencies being smoothed).

5% Smoothing at 200 Hz

—— Original Data
91 —#— 5% Smoothed Data Foint

Amplitude
m

0 T T T T y T T T T T T T T T T T T T |

180 182 184 186 188 190 182 194 196 198 200 202 204 206 208 M0 M o4 MME M8 220
Frequency

In the PST, the smoothing filter will do this analysis for every frequency point on the Bode plot. If the data is
too noisy, then you can increase the smoothing percentage to smooth the noise out and see the underlying
data patterns. A comparison of a system with 0.1% smoothing and 8% smoothing is shown below.

0.1% smoothing
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Note: Smoothing decreases the peaks of resonances; if smoothing is too high, a resonance may be com-
pletely hidden. If the PST cannot identify a resonance due to high smoothing, the system may become
unstable.

Measurement

This box sets the measurement type used during a measurement. The PST functions only if Plant meas-
urement is selected; autotune does not function in other measurement modes.

« Closed Loop directly measures the closed loop frequency response of the servo.

« Plantdirectly measures the plant, including drive, motor, and mechanics coupled to the motor.

« Controller directly measures the controller response, which includes the tuning in the velocity and pos-
ition loops, and anti-resonance filters 1 & 2.

Injection Point

The Injection Point box sets the source location of the excitation used during autotuning. Current mode
uses a torque disturbance at the torque output. During current injection point measurements, the excitation
will use the Current Amplitude value to set the size of the excitation.
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Velocity mode uses a velocity command to excite the system. During velocity injection point measurements,
the excitation will use the Velocity Amplitude value to set the size of the excitation.

Excitation Type

The Excitation Type box allows you to choose the type of excitation. Noise, pseudo random binary (PRB),
and sine are the options available.

« Noise uses a pseudo random noise signal to excite the system. The signal varies between +/- current
or velocity amplitude (depending on injection point). The signal contains a frequency spectrum that
goes from a lower limit equal to:

16,000/ (Excite Gap * Number Points) Hz

to a higher limit equal to:

(16,000/Excite Gap) Hz

The richness of the frequency spectrum comes from variance in the amplitude of the noise signal.

« PRB uses a pseudo random binary signal to excite the system. The signal is either + or — current or
velocity amplitude (depending on the injection point). The signal contains a frequency spectrum that
goes from a lower limit equal to the larger of:

(16,000/(2"BODE.PRBDEPTH (= p. 319) * Excite Gap)) or 16,000/(Excite Gap * Number Points) Hz
to a higher limit equal to:
(16,000/Excite Gap) Hz

BODE.PRBDEPTH (= p. 319)is set to 19 by the PST. The richness of the frequency spectrum
comes from variance in the phase of the signal, not the amplitude.

« Sine requires that you specify the start frequency, end frequency, and frequency step size. The sine
sweep takes significantly longer than a noise or PRB measurement, but is often cleaner. Be careful
when selecting a step size: too large of a step size may miss important resonances, and too small of a
step size increases measurement time.
FFT Points

The FFT Points box is only visible and applicable in noise and PRB measurements. FFT Points sets the res-
olution of the FFT’s measurement. The frequency resolution is equal to

16,000/(Excite Gap * FFT Points)
By increasing FFT Points, the resolution becomes finer, but noise in the frequency response increases.
Excite Gap

The Excite Gap box is only visible and applicable in noise and PRB measurements. This box sets how fre-
quently the test excitation is updated. The excite gap minimum value is 1; this value is normally set to 2 for
autotuning. The excite rate is 16,000/gap. You can limit high frequency excitation by increasing the Excite
Gap value.

Number Points

The Number Points box is only visible and applicable in noise and PRB measurements. This box sets the
length of recording while measuring the frequency response of the system. The measurement length is:

Number Points * Excite Gap/16,000 seconds

Velocity Max

The Velocity Max box allows the user to specify the maximum velocity the motor should be able to move
while performing excitation. This box is not in effect for normal drive operation; it is only visible during the PST
excitation phases. This value is implemented as soon as the PST begins, and as soon as the PST is finished,
the previous overspeed threshold (VL.THRESH (= p. 807)) s restored.

Kollmorgen | kdn.kollmorgen.com | June 2017 118




AKD PDMM User Guide | 12 Tuning Your System

Autotuner | Measurement | Plots | Cursors | Note |

Cument Amplitude:  0.095 Measurement: |Closed Loop =
Velocity Amplitude: | 3.062 Injection Paint: | Cument -

Smoothing %:  1.000  Excitation Type:
Stat Sine Freq:~ 1.000  Velocity Max: 1000.00 (RPM)
End Sine Freq:  8000.C
Sine Step 3 6.000

Cument Freq: 0

If Excitation Type box is set to Sine, different configuration options become available.

Start Sine Freq: The Sine sweep test will begin at this frequency. The start frequency must be greater
than zero and less than the end sine frequency. Start Sine Freq is only visible and applicable to Sine
measurements.

End Sine Freq: The Sine sweep test will end at this frequency. The end frequency must be less than
or equal to 8,000, and more than the sine start frequency. End Sine Freq is only visible and applicable
in Sine measurements

Sine Step %: This box sets the sine step size. The sine sweep is discrete, not continuous. Each fre-
qguency is a multiple of the previous. For example, if the first frequency was 1 and the step size was
6%, the second frequency would be 1 * 1.06 = 1.06 Hz, the third frequency would be 1.06 * 1.06 = 1.12
Hz. This continues until the current frequency exceeds the End Sine Frequency value. Sine Step %
is only visible and applicable in Sine measurements

Current Freq: This field displays the current frequency of the sine sweep . Current Freq is only vis-
ible and applicable in Sine measurements

Turn Sine On: This button allows the user to excite the system at a single sine frequency. When this
button is pressed, it grays out boxes that do not apply. You may change the sine frequency and amp-
litude. To stop the sine excitation, click Turn Sine Off. Turn Sine On is only visible and applicable in
Sine measurements.

Autotuner | Measurement | Plots | Cursors | Note |

Cument Amplitude:  0.035 Measuremert: |Closed Loop +
Velocity Amplitude: | 3.063 Injection Poirt: | Cument
Smoothing %: 1.000  Excitation Type: | Sine

Start Sine Freq: 1.000 Velocity Max: 1
End Sine Freq:  8000.C ( Tum Sine On
Sine Step i 6.000
Cument Freq: 0

=)
(=)

NOTE

When the sine excitation is used on low resolution encoders, high frequency excitation may cause less than
1 count of encoder movement. If this occurs, no movement is detected on the motor for that excitation fre-
quency. If this occurs, a data point for that frequency will not be plotted, as this results in a calculation of 0dB
for gain and -infinity for phase.

12.3.1.4 Plot Options

119
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[] Plot Plant

Plot Closed Loop Plot Simulated Closed Loop

[] Plot Open Loop Plot Simulated Open Loop

[] Plot Cortraller Plot Simulated Controller

[] Plot Feedback Filters Flot Simulated Feedback Fiters
[] Plot Coherence

By default, only the measured closed loop plot is selected. You can control which of these responses are dis-
played on the Bode plot by checking or unchecking the Plot Plant, Plot ClosedLoop, Plot Open Loop,
Plot Controller, and Plot Coherence checkboxes shown. The options Plot Simulated Closed Loop, Plot
Simulated Open Loop, Plot Simulated Controller, and Plot Simulated Feedback Filters are only avail-
able in Bode plot mode, not PST mode.

Coherence

The coherence option is only available for noise and PRB measurements; it is not available for Sine excitation
measurements.

Coherence is an indicator of how accurate your data is. For example, 0 dB (1 in linear numbers) means you
have perfect coherence. Another way to think of this concept is that for one unit of input, you get one unit of
output. Coherence is calculated as follows:

(Pxy x Pxy*Y
(Pxx x Pxx*)+ (Pyy x Pyy™)

Coherence =

where:

Pxx = Power Spectral Density of Input signal

Pyy = Power Spectral Density of Output signal
Pxy = Cross Spectral Density of Input and Output
* designates complex conjugate

Cursors

Enabling cursors allows you to note specific points of interest on the Bode plot and create a table of reference
points in the summary table. To enable cursors, choose Cursors from the Mouse Function drop-down(1).
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y Performance Servo Tuner

Autotunes your drive and motor
Turing Options

Excitation Level: Manual [» Star

Mode: Autotune -

Mouse Function:

all

Complete: i

Progress: Complete

[ Less <« ] [ Default Settings ] [ Import ] [ Save ] [ Email ]

To move the cursor, move your mouse over the cursor in either the Amplitude (1), or Phase (2) plots, click and
hold the left mouse button, and drag the cursor to a new location. Notice as you drag the mouse, the Fre-
quency, Gain and Phase change in the summary window (3).

4~ Performance Servo Tuner @ Leam more about this topig
Autotunes your drive and motor Full View
Tuning Options Amplitude
Bxcitation Level: —— Messwred Chosed L
ion Leve D Start ” [ a5 un oop |
=
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Frequency (Hz)
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Show Cursors . 245313 106 -281.09 | '9 E
5 = i
G [ i1
B @ i iz
Sab S ISk
405 F e
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Frequency (Hz)

To add more cursors, click Add Cursor; you can add 10 cursors to the Bode Plot. When selecting a cursor,
the cursor closest to the mouse will be selected. While dragging the cursor, the cursor will snap to the closest
trace on the plot.

When cursors are enabled, zoom functions on the graph are disabled. To re-enable zooming, switch the
Mouse Function to Zoom.

The dotted crosshair lines are only drawn for the active cursor selected; to remove all cursors from the
screen, but retain their position, uncheck Show Cursors . To reset all cursors, click Reset Cursors.
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Note: If a CSV file is saved or emailed after placing a cursor on the Bode plot, a cursor summary is included in
the CSV raw data.

12.3.1.5 Resizing Bode Plots

Inthe PST view, the Full View and Normal View button (1) in the upper right of the window allows you to
see the Bode Plot in greater or less detail. When viewing the Bode Plot in full view, the PST settings are hid-
den behind the Bode Plot. To access the PST settings, click the Normal View button in the upper right of the
window.

Simple measurement normal view

<~ Performance Servo Tuner @ Leam more about this topic
Autotunes your drive and motor Full View
Tuning Options Amplitude
Excitation Level: D Start [—— Measured Closed Loop |
=2
Maouse Function: Foom - @
3
=
Progress: Complete Complete: I‘ g
a 1 3 4
10 10 10° 10 10
[ Less << ] [ Default Settings ] [ Import ] [ Save ] [ Email ]
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| Autotuner | Measuremet | Plots | Cursors | Note | SN | N—
~ -45 %
Cumert Amplitude:  0.055 Measurement @ E:
-1} i
Velocity Amplitude: | 3.063 Injection Paint: | Cument - 'E; -135 :_
Smoothing % 1000  Excitation Type: [PRB v|| =225 &
] =
FFT Points: 40962 Velocity Mace: 1000.00 (RFM) | 8 315 £
o £
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Frequency (Hz)

Simple measurement full view
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= Performance Servo Tuner @ Leam more sbout this topic

Autotunes your drive and motor
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Reading and Understanding the Bode Plot

You can operate the PST without understanding how to read a Bode plot; however, understanding Bode plots
will help you to use more advanced tuning techniques, which are covered more in depth in the Tuning Guide
(=» p. 132) documentation.

Four Bode plot traces are displayed by default:

1. Controller (green): This trace represents the frequency response of the tuning in the velocity loop and
position Loop, this trace also includes anti-resonance filter 1 and 2 (also referred to as [C]).

2. Closed loop (red): This trace shows the frequency response of G/(1+ G *H)where G=C *P, andH is
the frequency response of anti-resonance filters 3 and 4.

3. Open loop (purple): This trace shows the frequency response of G * H, where G=C * P, and H is the
frequency response of anti-resonance filters 3 and 4.

4. Plant: This trace shows the frequency response of the mechanics of the drive and motor (also referred
toas [P])

The diagram of the velocity loop on the drive below explains the frequency response that each of these traces
represents: Tuning Guide (= p. 132)
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Integral
Integratort Sain
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Welocity
Command

Integrator
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Constant

Welocity Laop Welocity Loop
ARA ARZ

Fropoertional
Gain

Welocity Loop Welocity Loop
ARZ ARG

These blocks can be grouped into Controller, Plant, and Feedback sections:

Velocity Controll Actual
Command orrorer Plant Velocity_

Feedback Filters

All of the green blocks have been grouped together to create the Controller [C]. The Controller is the portion of
the control loop containing all velocity and position loop tuning, including the forward path filters.

All of the purple blocks have been combined to make the Plant [P]. The plant represents the mechanical and
electrical properties of the motor, drive and any mechanical bodies attached to the motor.

The two feedback filters have been combined into one block. This value is never measured directly; however
it contributes to both the Open Loop [G] and Closed Loop [T] frequency responses.

The definition of the Open Loop [G] frequency response is:

Open Loop = Controller x Plant x Feedback Filters

The definition of the Closed Loop [T] frequency response is:

Controller x Plant
1+ Controller x Plant x FeedbackFilters

ClosedLoop =

Below is a diagram of measurement points (input and output) for each of these frequency responses. The
input and output markers have been color coded with the color they appear in the PST:

Current Excitation:
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The resulting plots are the frequency response of output/input for each measurement.

For more information regarding these traces, please refer to the Tuning Guide (= p. 132) documentation.
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Below is a Bode plot of a motor with no load. The top plot is the magnitude plot (1); this plot shows the gain of
the system with respect to frequency. This plot is often used to determine the bandwidth of the servo system.

The lower plot is the phase plot (2). This plot is used in conjunction with the magnitude plot to determine sta-
bility, and helps you to understand what kind of latencies exist in the servo system, or if latencies are induced
by filters in the velocity loop.
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Using the Performance Servo Tuner to Manually Tune Systems

Often, you must manually adjust a control loop in order to obtain optimal machine performance. You can use
the Performance Servo Tuner (PST) interface to tune your control loop for best performance. A powerful fea-
ture of the manual tuning interface is the ability to simulate the frequency response before it is measured. This
feature allows the user to take a base measurement, disable the motor, adjust tuning parameters, and sim-
ulate the frequency response of the motor without taking a new measurement. This process saves time and
protects equipment from dangerous oscillations.

To begin the manual tuning process, put the Performance Servo Tuner into Bode Plot mode.
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4= Performance Servo Tuner @ Leam more shout this topic
Autotunes your drive and motaor Full View
Tuning Options Amplitude
Excitation Level: [—— Measured Closed Loop |
D Start 2':' £ T TTTI0 T TTTI T TTT =
Mode: Bode Plot = g F [T
T 03 5
Mause Function: Zoom - @ 3 E
s -20 £ 3
Progress: Complete Complete: I‘ g -40 ¥ 3
<60 Fr
a 1 3 4
10 10 1t 100 10
[ Less <= ] [ Default Settings ] [ Impart ] [ Save ] [ Email ]
Frequency (Hz)
Meastrement | Tuning | Plots | Cursors | Note | o nase,
Cument Amplitude:  0.095 Measurement: E
@
Velocity Amplitude: | 5.600 Injection Paint: 'E:
Smoathing % 1000  Excitation Type: E
)
FFT Poirts: 4096 |% Velocity Max:  1000.00 (RPM) | B
o
Mumber Points: &0000 Excite Gap: 2

4

w10t 10 10
Frequency (Hz)

Several differences exist between PST and Bode Plot Interfaces:

« When the PST is put into Bode Plot mode, the Autotuner tab is removed from the advanced features,
and replaced with a Tuning tab.
« The Plots tab unlocks simulated traces for closed loop, open loop, controller, and feedback filters.

Using the Tuning Simulation

To simulate tuning, there must be a valid Plant Plot in the PST (whether measured with a Bode Plot meas-
urement or a full Autotune).

To selecting simulated plot traces, click on the Plots tab and check the following boxes:

| Measurement I Tuning | Plots |Cursors| Mote |

Plat Flant

[] Plot Cloged Loop Plot Simulated Closed Loop
[] Plot Open Loop Plat Simulated Open Loop
[ Plot Controller Plot Simulated Controller

[] Plot Feedback Filtters Plot Simulated Feedback Fiters
[] Plot Coherence

These selected boxes are the most common configuration for tuning; however, simulation will occur regard-
less of the checkboxes selected .

The boxes on the left plot the existing frequency response of the drive based on the tuning parameters that are
loaded. The boxes marked "Simulated" (on the right) use the plant data from the measurement and the tuning
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parameters in the PST to simulate the performance of those tuning parameters without loading them to the
drive.

Using the Performance Servo Tuner Manual Tuning Interface

To use the PST manual tuning interface, click on the Tuning tab.

Loop Gains | Forward Filters | Feedback Fiters | Read/Wiite |

Velocity Loop Gains: Position Loop Gains:
Proportional: 0.248 Propaortional: 59.049
Irteqgral: 20.430 Integral: 0.000

Feed Forwards:
Friction: 0014 (8) Velocity: 1.000
Curment: 0.000 (&) Acceleration: 0.000 {mA/rad/s3

This tuning interface loads the tuning parameters on the drive each time a measurement is taken. Tuning para-

meters are split up into Loop Gains (Velocity Loop, Position Loop), Forward Path Biquad Filters, and Feed-
back Path Biquad Filters.

After modifying tuning gains, you must click on the Read/Write tab and click the Write Tuning button.

Measurement | Tuning |F‘Ints IE.ursnrsl Mate: |

This will fill the Loop Gains and Fitter

Parameters with the cument tuning
an the drive.

This will take the Loop Gains and Fitter

Parameters entered here and write
them on to the drive.

To restore the tuning on the drive to the PST interface, click the Read Tuning button.

Note: If tuning gains are modified and a Bode Measurement is made without clicking the Write Tuning but-
ton, the PST will overwrite the tuning gains in the interface with the tuning parameters on the drive.

Simulating Modified Loop Gains with the Performance Servo Tuner

Here is the frequency response of a test system after using the PST.
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The Velocity Loop Proportional gain here is 0.248. If an application did not need to be tuned as stiff as this,
then you could use the PST simulator to detune the motor to the desired bandwidth. A followup Bode Meas-
urement can verify that the simulated response is correct.

Use the boxes in the Loop Gains tab to change tuning gains until the desired frequency response is

achieved.

I'H'Ieasurernerrtl Tuning |F‘Ints ICursursl Mate |

Loop Gains | Forward Fiters | Fesdback Fiters | Read/Wirite

Velocty Loop Gains: Posttion Loop Gains:
Proportional: 0.050 Proportional: 59.045
Integral: 1.000 Inteqral: 0.000
Feed Forwards:

Friction: 0.074 (a) Velocity: 1.000

Current: 0.000| (A} Accelerstion: 0.000 (mAfad/sd

The de-tuning of velocity loop proportional and integral gains simulated that the bandwidth of the servo has

been detuned from ~100 Hz to ~30 Hz.
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Amplitude
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Next, write the tuning parameters to the drive using the Write Tuning button on the Read/Write tab.

Measurement | Tuning |F‘Iut5 IE.ursursl Mate |

: This will fill the Loop Gains and Fiter
Parameters with the cument tuning

an the drive.

: : This will take the Loop Gains and Fitter
Parameters ertered here and write

them on to the drive.

Now, complete a Bode Plot measurement to compare the simulated result with the new measured result.
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The new measured Bode Plot indicates we achieved slightly lower than 30 Hz bandwidth. The servo is stable,
and tuning can be refined until desired performance is reached.

Simulating Filters with the Performance Servo Tuner

Resonances add many challenges to tuning a servo. Using the correct filter in an application can greatly
improve system performance when resonances are present.

The Bode plot in this example shows a sharp, high-magnitude resonance at 2500 Hz. Because this is the only
resonance, this is an indicator that a resonator (a tunable notch) filter may increase performance.

Click on the Forward Filters tab:

Measurement | Tuning |P'Iut5 |E.ursurs| Mote |

Loop Gaing | Forward Filters | Feedback Fiters | Read/Wiite |

Freq 1287.519
Gain -20.239

The results of the autotune are still on the drive, and provide adequate tuning. A lead lag filter is the default tun-
ing filter, and is a good general case filter for most servo loops.

Because this test fixture has such a prominent single resonance, we can improve performance (and reduce
noise) by placing a notch filter at this resonance.

By tuning a Resonator to best cancel the resonance in the plant, the resonance in the open loop, and therefore
the closed loop can be minimized.
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Measurement | Tuning |F‘Iat5 Il:ursursl Mate |

Freqg 2500.000
Gain -31.559
BW 6.000

The resulting frequency response using the above resonator configuration is shown below:

Amplitude
= Measured Plant Simulated Open Loop
— Simulated ClosedLoop — Simulated Controller
Simulated Feedback Filters
E 3 I I ' T 1717717 I I T TT1771777011 I I T TT1T717T7717 iE
60 £
= 0 & . ;
g N
= -‘I‘M | __,
= .40 )
= I
g 0 3
80 E
100 1
=120 3§ ———— -+ ——t—t—— -+ ——t—t— e

10" 10° 10
Frequency (Hz)

—h
=

Notice the attenuation of the resonance in the blue and red traces (open loop and closed loop, respectively).
Using Filters to Reduce Noise

To reduce noise, it is best to place filters in the feedback path. This placement attenuates the noise resulting
from a noisy encoder being amplified by the current loop. This noise can be filtered by a forward path filter,
however if afilter is placed in the forward path that introduces phase lag (like a lowpass), then your motion pro-
file will exhibit that phase lag in the command signal. If the filter is placed in the feedback path, this lag will be
avoided.

12.4 Tuning Guide

12.4.1 Overview

This section covers tuning the velocity and position loops in the AKD PDMM. Servo tuning is the process of
setting the various drive coefficients that are needed for the drive to optimally control the servo motor for your
application. There are different ways to tune, and several are covered here. We will give you guidance on
what the different methods of tuning are and when to use them.

The AKD PDMM works in three major operation modes: torque, velocity, and position operation mode. No
servo loop tuning is required for torque mode. Velocity loop and position loop tuning are covered below.
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The AKD PDMM has an auto tuner that will provide the tuning that many applications will need. This section
describes the tuning process and how to tune the AKD PDMM, specifically for cases where the user does not
want to use the auto tuner.

Tuning in this section will focus on tuning in the time domain. This means that we will look at the velocity or
position response vs. time as the criteria we use to decide how well tuned a control loop is tuned.

12.4.2 Determining Tuning Criteria

Choosing the proper specifications for a machine is a prerequisite for tuning. Unless you have a clear under-
standing of the type of performance needed to push the machine into production, the tuning process will
cause more problems and headaches than it solves. Take time to layout ALL the requirements of the
machine—nothing is too trivial to consider.

« Determine what the most important criteria are. The machine was likely designed and developed with
a certain performance in mind. Include ALL performance criteria in the specification. Do not concern
yourself with whether or not the criteria sound scientific. (i.e. If the motion needs to visibly look
smooth, put it in the specification. If it can't have any noise, put it in the specification.) At the end of the
development phase, the machine's performance should match the performance previously set in the
specification. This will ensure that the machine meets its performance goals and that it is ready for pro-
duction.

« Test the machine with realistic motion. Do not simply tune the machine to make short linear motion,
when it will make long, s-curve motions in the real world. Unless you test the machine with realistic
motion, there is no way to determine if it is ready for production.

« Determine some specific, quantitative criteria for identifying unacceptable motion. It's better to be able
to tell when a motion is unacceptable than to try and figure out the exact point where acceptable
motion becomes unacceptable. Here are some examples of motion criteria:

1. +/—x position error counts during the entire motion.
2. Settling within +/- x position error counts, within y milliseconds.
3. Velocity tolerance of x% measured over y samples.

« Itis important to focus on the things that will get the machine into production with reliable performance,
based on a fundamental understanding of the system.

After you have constructed a detailed servo performance specification, you are now ready to start tuning your
system.

12.4.3 Before You Tune

In the worst case, if something goes wrong during tuning, the servo can run away violently. You need to make
sure that the system is capable of safely dealing with a servo run away. The drive has several features that
can make a servo run away safer:

« Make sure that the limit switches turn the drive off when tripped. If a complete run away occurs, the
motor can move to a limit switch very quickly.

« Make sure the max motor speed is set accurately. If a complete run away occurs, the motor can reach
max speed quickly and the drive will then disable.

12.4.4 Closed Loop Tuning Methods

The closed loop control loop is responsible for the desired position and / or velocity (trajectory) of the motor
and commanding the appropriate current to the motor to achieve that trajectory. The challenge in closed loop
control loops is to make a system that not only follows the desired trajectory, but also is stable in all con-
ditions and resist external forces, and do all of this at the same time.

When in velocity operation mode, only the velocity loop is tuned. When in position operation mode, both the
velocity and position loops must be tuned.

12.4.4.1 Tuning the Velocity Loop
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The velocity loop on the AKD PDMM consists of a Pl (proportional, integral) in series with two anti-resonance
filters (ARF) in the forward path and two-anti resonance filters in series in the feedback path.

Feed Forward
Welocity R Limit ) . Current
Command 2P Ikt &nti Besonance 1 Anti Rezonance 2 Pl Contraller | Command

o— 1o l—1l—

i ) . Welocity

Anti Begonance 4 Anti Besonance 3 Observer Feedback
I

To perform basic tuning of the velocity loop, you can use just the Pl block and set ARF1 and ARF2 to unity
(no effect) and set the observer to 0 (no effect). Using just the Pl block simplifies the process of tuning the
velocity loop. To start tuning you can adjust the Pl Controller block first. A simplified velocity loop without
anti-resonant filters and observer is shown below. This is how you can think of the loop before the anti res-
onant filters and observer is used.

Feed Forward
Welocity R Limit Current
Command amp Imier R Pl Cantroller Cormmand
i Welocity
Feedback

Procedure for simple velocity loop tuning:

1. Set DRV.OPMODE to velocity or position, as appropriate for your application. If DRV.OPMODE is
set to position, set VL. KVFF to 1.0.

2. SetVL.KPtoO.

3. SetVL.KItoO.

4. Set service motion to make a motion that is similar to the move speeds that will be used in the real
application. Do not set the service motion to a speed higher than ¥z of the maximum motor speed, to
allow for safe overshoot during tuning. Set acceleration to an appropriate value for your application.
Set service motion to reversing. Set time1 and time2 equal to 3 times the expected settling time for the
system. 1.0 second is a reasonable value for time1 and time2, if you don’t know the expected settling
time.

5. Enable the drive and start the service motion. You should see no motion, as there are no velocity loop
tuning gains at this point.

6. When adjusting VL.KP and VL.KI, below record VL.FB and VL.CMD. These are the traces that are
used to determine the performance of the velocit loop.
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Channels |T|me-base and Trigger | Service Mation | Servo Gains | Observer | Al Gaing I AR F|A |k

Id | Source Coler | Hide | Y Axis Filter | Filter Frequen...
1 Current feedback (ILFE) [l  Current ] 40 | e
2 Velocity command (WVL.CM .. -|:| Velocity [ 400
3 Velocity feedback (VL.FE) -|:| Velocity [ 400 @ Stop Mation
4 None O Default O 400
5 Mone -|:| Diefault [ 400
& Mone [ Default [ 400 Start Recording
1| 1] [ b Refresh

7. Adjust VL.KP. Keep increasing VL.KP by a factor of 2 until you either:

o Hear an objectionable noise from the system (buzzing, humming, etc) or

o See velocity overshoot. No velocity overshoot should be present when using only VL.KP.

o When you reach one of the limits above, decrease VL.KP to the value where there were no objec-
tionable noises or overshoot.

8. Adjust VL.KI. Increase VL.KI by a factor of 1.5 until you either:

o Hear or see objectionable noise or shuddering from the system

o See > 15% overshoot

o Here is an example of 15% overshoot. This is zoomed in view of a service motion commanded to 1000
RPM (location 1), where the overshoot peaks at 1150 RPM (location 2).

1.197.08 4 ! ! ! ! ! ' ]
116544 L : : ' : : z
1,133.84
1,102.24
1,070.64
1,039.03
1,007 43
975.53
944 22
912,62

881 02 Tttt
180 200 280 300 3&0 400 450 a00
Time [milliseconds]

Velocity

135 Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 12 Tuning Your System

o Hereis an example of 11 overshoots. Each overshoot is shown by a red circle.
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Velocity

o When you reach one of the limits above, decrease VL.KI to the value where there were no objec-
tionable noises or overshoot.

9. Stop the service motion

12.4.4.2 Tuning the Position Loop

The position loop is a second loop that builds upon a correctly tuned velocity loop to provide accurate control
over position. The position loop is a simple element that consists of a Pl loop. It is simplest to tune the P and |
terms in the velocity loop and use only the P term in the position loop.

At most, use only three non-zero P and | terms from both the velocity loop and the position loop. One com-
bination would be VL.KP, VL.KI, and PL.KP. Another valid combination would be VL.KP, PL.KP, and PL.KI.
The VL.KP, VL.KI, and PL.KP combination is shown here.

Yelocity-Feed Fonward Gain Welocity
Frofile
-l

Fozition M ax Position Error Inteqgral Gain Froportional G ain Welocity

Cornrnand Command
+ & + I + + +

Pozition

Feedback

Procedure for tuning position loop:

1. SetVL.KVFFto1
2. Increase PL.KP until either:

o You see 25% overshoot, or
o You see > 3 overshoots, or
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o You hear objectionable noises from the system.
o When you reach one of the limits above, decrease PL.KP to the value where there were no objec-
tionable noises or overshoot.

12.4.5 Torque Feedforward Tuning Methods

The torque based feedforward terms on the AKD PDMM effectively model the physics of your motor and
allow the drive to command the appropriate current, even before the encoder has time to send data back to the
drive. Torque based feedforward terms allow you to lower following error with virtually no stability penalty.

12.4.5.1 Shape Based Feedforward Tuning
To adjust IL.KAFF:

o Tune the VL.KP and VL.KI as shown above in the velocity loop tuning section. Set DRV.OPMODE to
velocity (or set PL.KP and PL.KI to 0 and vl.kvff to 1).

o Set up a short, repeating service motion with accelerations that are representative of the moves you
will use in your application (exact values for acceleration are not critical).

o Turn up IL.KAFF until the position error (PL.ERR) is proportional to the inverted velocity command.
The adjustment of IL.KAFF will focus on removing bumps on acceleration and deceleration. The pic-
ture below has an ideal value of IL.KAFF of 1.7.

IL.KAFF Position Error Relation
15000000 a0

10000000 ;
A A | 4D
= 5000000 A \ {

g /] £
% \ { | \ ! 1 g
z {\ I/ >
E I:I T T r T \ T FI T I:I
u i \ o0lf f2on 4 500 0 700 ‘ a0
- ! \ T4
g \J \
——LkaFF 1.7 40
10000000 ¥ ¥ —ILKAFF O
—— |LKAFF 3.4 -BO
VL ChD
-15000000 a0

Time (msec)

12.4.6 Using Anti-Resonance Filters

The AKD PDMM has four anti-resonance filters. Two filters are in the forward path and two are in the feed-
back path.

Similarities
o Both types are typically used to enhance stability and performance of the system.

Differences
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o Forward path filters result in higher phase lag in closed loop system response.
o Forward path filters limit spectrum from reaching the motor / feedback path filters only filter the feed-

back after it has been to the motor.
L
Current
Fl Controller | Command I

-
Obsarver Current Command

Mode Control

Velocity
Command

S

Ramp Limiter Velocity Clamp

+

Velocity Feedback Unrfiltered Velocity Feedback

Filtered Velocity Feedback

12.4.6.1 Types of Anti-Resonance Filters
Low Pass

A low pass filter allows signals through below a corner frequency and attenuates the signals above the same
corner frequency. The behavior at the corner frequency can be specified with the low-spass Q.

Frequency Response of Multiple Lowpass Filters
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To specify alowpass filter, you must specify the frequency and Q for both the zero and pole on anti-res-
onance filter 1. To do this, see the following example using the terminal commands that sets:

o Filter Type = Biquad
o Zero frequency = 700 Hz (This is the Lowpass cutoff frequency)
o ZeroQ=0.707
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o Pole frequency = 5000 Hz
o Pole Q=0.707
VL.ARTYPE10
VL.ARZF1 700
VL.ARZQ10.707
VL.ARPF1 5000
VL.ARPQ10.707
Lead Lag
A lead lag filter is afilter that has 0 dB gain at low frequencies and a gain that you specify at high frequencies.

You also specify the frequency that the gain at which the transition occurs.

Frequency Response of Multiple Lead Lag Filters
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To specify a Lead Lag filter, you must specify the Center Frequency and high frequency Gain (dB). To do this,
see the following example by clicking on the Velocity Loop:

Click on Velocity Loop tab (1), then select the AR1 Tab (2), using the Filter Type drop-down, select Lead Lag
(3), lastly, enter the desired Center Frequency and Gain of the Lead Lag filter (4).
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Notch

A notch filter changes gain at a specific frequency. You specify the frequency at which the gain change
occurs (Frequency (Hz)), how wide of a frequency range the cut occurs (Q), and how much the gain changes
(Notch Depth (dB)).
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Frequency Response of Multiple Notch Filters
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To specify a notch filter, you must specify the Frequency (Hz), Depth (dB) and Width (Q) of the notch. To do
this, see the following example by clicking on the Velocity Loop:

Click on Velocity Loop (1), then select the AR1 Tab (2), using the Filter Type drop-down, select Notch (3),
lastly, enter the desired Frequency, Depth and Q of the Notch filter (4).
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Device Topalogy 1
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Faults and Warnings

Biquad

A biquad is a flexible filter that can be thought up as being made up of two simpler filters; a zero (humerator)
and a pole (denominator). In fact, the pre-defined filters mentioned above are really just special cases of the
biquad.

Both the zero (numerator) and the pole (denominator) have a flat frequency response at low frequencies and a
rising frequency response at high frequencies. The transition frequency and damping must be specified for
both the numerator and denominator.

Analyzing the numerator and denominator, the frequency response calculation is simple:

If the numerator and denominator are plotted in dB, the biquad response is numerator — denominator. Under-
standing how the numerator and denominator work is crucial in understanding how a biquad frequency
response is created.

Below is an example of a biquad filter similar to a Lead Lag filter type. To help understand how to determine
the frequency response of the biquad, the numerator and denominator response have been plotted. If the
denominator is subtracted from the numerator, the biquad response is the result.
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Frequency Response of a Bigquad
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The biquad filter is very flexible, which allows custom filters to be designed. Below is an example of a res-
onance filter using a biquad. Notice how the high Q values affect the numerator and denominator. This gives a
biquad frequency response similar to a mechanical resonance.
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Frequency Response of a Bigquad
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The previous two examples used a numerator frequency lower than the denominator frequency, yielding a pos-
itive gain in high frequencies. If the denominator frequency is lower than the numerator frequency, then high
frequencies will have a negative gain.

Below is an example where the numerator frequency is higher than the denominator. Notice the high fre-
quencies have a negative gain.
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Frequency Response of a Bigquad
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To specify a biquad filter, you must specify the frequency and Q for both the zero and the pole on anti-res-
onance filter 3. To do this, see the following example using the terminal commands that sets:

Filter Type = Biquad

Zero frequency = 100 Hz
ZeroQ=0.7

Pole frequency = 1000 Hz
PoleQ=0.8

o o o o o

VL.ARTYPE30
VL.ARZF3 100
VL.ARZQ30.7
VL.ARPF3 1000
VL.ARPQ30.8

12.4.6.2 Biquad Calculations

In the s-domain, the linear biquad response is calculated:
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a
s’+- s+
Biquad Frequency Response = H
a
s’ +-Ps+a)
D

To convert from idealized s-domain behavior to a more realistic z-domain behavior, we convert using a pole /
zero transform. To calculate the frequency response for an individual frequency:
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12.4.6.3 Common Uses Of Anti-Resonance Filters

Low pass filters in the feedback path. This is a common way to deal with noisy feedback sensors. When used
in combination with noisy feedback sensors, significant reduction in audible noise can result.

Lead/ lag filters in the forward path. This is a common way to achieve phase lead for control loops without
exciting high frequency resonances.

Low pass filters in the forward path. This is a common way to limit high frequency energy from reaching a sys-
tem that can not productively use energy at these high frequencies. This is also used to lower the effect of
system resonances over a wide range of frequencies.

Notch filters are used to cancel system resonances. Notch filters are designed to be the opposite in amplitude
of system resonances. Notch filters are applied to very specific frequencies, and therefore you must know
your system resonance frequencies accurately to use them effectively.

12.5 Cogging Compensation

Cogging compensation can be used to counteract cogging effects present in the motor by supplying an addi-
tional feedforward current. The result is a reduction of velocity ripple, mainly at lower velocities.

This is especially useful for applications with a high demand for synchronism.

The AKD PDMM uses a cogging compensation table that stores the feedforward values to apply depending
on the motors position. The table consists of 8192 entries that are evenly distributed over one revolution
(rotary axis) or a range that can be specified by the user (linear axis).

The drive can also automatically detect cogging effects and generate a fitting compensation table.

12.5.1 Controlling Cogging Compensation

12.5.1.1 Enabling

Cogging compensation can be enabled and disabled in the Compensation tab of WorkBench’s Current Loop
view (see below) or using the keyword COGCOMP.EN (=» p. 347). Enabling cogging compensation or boot-
ing the drive with Cogging compensation saved as enabled and using a non-absolute feedback while not
being homed will display a warning and not apply compensation values. To clear the warning, either execute a
homing procedure or deactivate Cogging compensation. If the warning is cleared by a successful homing pro-
cedure, the compensation values will be applied again.

/AWARNING |

Since cogging compensation values directly translate to current supplied to the drive you should always be
sure that no unusually high compensation values are stored in the table.

Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 12 Tuning Your System

Device Topology a
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| Parameter Load/Save Velocity Command
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12.5.1.2 Cogging Compensation View

The cogging compensation view can be accessed by expanding the Current Loop item in WorkBench’s
Device Topology list and selecting Cogging Compensation or by following the Goto Cogging Compensation
Link in the Compensation tab of WorkBench’s Current Loop view.

4L Cogging Compensation © Leammore sbout his tonie
Jm'_ﬂm_»‘r'ﬁ Advanced user cogging compensation table.

Compensation Table Teach
Table Index Compensation {(mA)

Velocity: 10.020 rpm

0 The fellowing conditions are required before a teach can be started:

® The device must be enabled.

» The device must be in velocity mode.

W~ N Wk = O

b ® The device must be in service mode.

"
12
13
14
15
16
17
12
19
20
21
22
23
24
25
26
27
28
29
30
3
32
27 0

» A move cannot be in progress.

CO000000000000O000000O00O00DOo0DO0o0OoOO0O0 OO

[ Import ] [ Export ] 0 Import requires the device to be disabled.

The compensation table is displayed on the left. On the bottom there are buttons for importing and exporting
the table from/to a csv file. Importing only works while the drive is disabled.

Controls for automatic teaching of the compensation table are displayed on the right.

12.5.1.3 Teaching
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The Start Teach button, or the command COGCOMP.TEACH (= p. 352), can be used to let the drive auto-
matically detect cogging effects present and generate a compensation table.

The following prerequisites have to be met before starting:

« Thedrive has to be enabled and in Service mode and Velocity mode.

« When using a non-absolute feedback a homing has been executed.

« No other motion can be active.

« Ifonalinear axis, COGCOMP.RANGEHIGH (= p. 349) and COGCOMP.RANGELOW (= p. 350)
have to be set to specify a range in that cogging compensation should be applied.

The current position and the Velocity setin COGCOMP.V (= p. 353) have to allow the motor to completely
move through the range.

When all prerequisites are met and the teaching is started the motor will move at the specified speed until it
has either moved approximately 2 revolutions using a rotary motor, or moved through the whole specified
range using a linear motor. If cogging compensation was enabled, it will automatically be disabled.

If the teaching was started using the button in the Cogging Compensation view, the table will be saved to non-
volatile memory and be restored after power cycling the drive. Otherwise, the table can be saved manually
using COGCOMP.SAVE (= p. 351).

Should the motion during the teaching be stopped, either by the user or by the drive (e.g. by activating a limit
switch), the teaching will be aborted, all correction values will be set to zero, and a warning will be displayed.

/AWARNING |

Compensation values are tied to the position feedback of the drive. Adding or removing any offsets, homing
to a different position, changing the Cogging Compensation Range or otherwise influencing the position feed-
back may lead to the Compensation values not matching the cogging present in the motor and thus lead to
unexpected motion.

12.5.1.4 Validating Cogging Compensation

To validate the effect of cogging compensation, COGCOMP.CORRECTIONVALUE (= p. 346) can be recor-
ded in a scope. It shows the feedforward value that is currently applied to compensate cogging.

The following two images show the effect on the velocity in two scopes, the first without compensation and
the second with compensation enabled and COGCOMP.CORRECTIONVALUE scoped in addition to the
velocity. The same motor and tuning was used and the same motion of constant 15 RPM was commanded.
The cogging compensation table used was created using automatic teaching.

Cogging compensation disabled:
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13 Scope

13.1 Overview

The scope allows you to plot up to six different parameters from the drive. Use Full View and Normal View
to toggle between the scope setup (normal) and a larger view of only the scope output (full). You can con-
figure, save, and restore scope settings from the normal view. The lower right corner of the normal view also
includes a box that indicates status, drive and scope control buttons (Stop Motion, Enable Drive, Start
Recording, and Refresh).

13.2 Using the Scope

You can set up scope plots using the tabs summarized below:

Tab Function

Channels Select data source, plot axes, and plot appearance.

Time Base and Select how much data to record and when to start recording the data.

Trigger

User Traces Defines traces to calculate based on two existing channels.

Servo Gains Adjust the servo loop gains.

All Gains View all current tuning gains in the drive and manually edit gains.

AR1, AR2, AR3, | Adjust filter settings.

AR4

Save and Print Save the plot as a raw data file or as an image file; email the plot; print the plot;open the
datafile in Excel.

Measure Display basic data read from the plots.

Cursors Turn on the cursors and view the data at the cursor positions.

Display Pan, zoom, and control the grid and background color.

Settings Configure presets and y-axis group settings.

13.2.1 Scope Channels Tab

The Channels tab allows you to select and record up to six channels simultaneously. Select the data to
record for each channel from the lists in the Source, Color, Y-axis, and Filter and Filter Frequency
columns. Once a recording is shown on the scope screen, you can click Hide to remove a channel from the
scope display.

Channels |T|me-l:|ase and Trigger || Service Maotion || Servo Gains || Observer || All Gains

Id | Source Color Hide | Axis Filter | Filter Frequency
1 Current feedback (IL.FE) -D Current F 400
2 Velocity command (WVL.CM _. -|:| Welocity ] 400
3 Velocity feedback (VLFE) -|:| Velocity ] 400
4 Mone ] Defzult ] 400
5 None -|:| Default [] 400
& Mone ] Default ] 400

13.2.1.1 Source Column
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To set a channel to record, click the source you want to set and choose the appropriate channel. You can
choose from None (no data is collected on that channel), preset trace types, or enter a user defined trace.
Choosing “<User Defined>" allows you to record data from pre-defined locations. These locations are
provided by the factory to collect less common values.

Channels | Time-base and Trigger | Service Motion || Serve Gains | Observer | All Gains

Id | Source Color Hide |Y fxis Filter | Filter Frequency
1 Analog input signal (AIN W) -D Analog /0 ] 400
P4 Analog input si Velocity ] ADD
3 |Analog output user value (£ Welocity ] 400
Analog output value —-CILI'I
*1Bus votiage (VBUS VALUE Default O 400
5| Cument - U winding of moto Default ] 400
g |Cumert - V winding of mato Default F] A00

Current ccummanu:l (IL.CMD)

T £

13.2.1.2 Color Column

For valid sources, you can click on the color in the Color tab and choose a different color than the default, or
create a custom color.

13.2.1.3 Hide Column

You can check the Hide box to hide a given plot trace. This feature can make it easier to focus on specific
data as needed.

13.2.1.4 Y-Axis Column

The Y-axis column allows you to choose on which Y-axis the channel will be displayed. Several predefined Y-
axis groups exists. Click on the item in the column to change the label for the trace.

13.2.1.5 Filter and Filter Frequency Column

Check this box and use the frequency column to apply a low pass filter to the data collected. The filter is
applied when the data is collected. It is not applied to data already collected if this is checked after the data is
collected.

13.2.2 Measure Tab
The measure tab displays basic data reads from the plots.

13.2.2.1 AC RMS and True RMS

In the measure tab, there is a column for AC RMS and a column for True RMS. True or full RMS is the full
heating value of a signal and includes any DC terms in the value. AC RMS removes any DC value and gives
only the RMS value as a measure of a signal's standard deviation.

True RMS = Sgrt{Sum(x[n]”"2)/N} where N is number of points

AC RMS = Sqgrt{ (True RMS)"2 - (dc or average value) "2}

13.2.3 Scope Time-base and Trigger Tab

Use the Time-base and Trigger tab to select how much data to record and when to start (trigger) recording
the data. You can set length of recording in ms and the sampling frequency in Hz. The number of samples is a
calculated value displayed for reference. The trigger can be set to triggerimmediately when you click Start
Recording or to trigger when a specified value for a given signal is reached. The default Time-base and
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Trigger view specifies recording time, sampling frequency, and either an immediate trigger or a trigger based
on a specified signal. Click the More button in this view to specify a given number of samples, sampling fre-
quency, sampling interval, and access additional trigger options.

Channels | Time-base and Trigger | Service Motion | Servo Gains || Observer || Al Gains

Sampling Trigger

Recording time: 62.5000 > | ms Source: | Immediate w
Sampling Frequency: 16.000.000( Hz

MNumber of samples: 1,000

Sampling Interval: 625 s

In this tab, you can set length of recording in ms and the sampling frequency in Hz. The number of samples is
a calculated value displayed for reference. You can also choose the trigger source to be Immediate (triggers
as soon as you click the Start Recording button) or to be one of many predefined sources.

If you choose a source other than Immediate, you can set the level, position, and slope for the trigger value.

« Level sets the value of the source that triggers the recording to start.
« Position sets the amount of time that the scope displays before the trigger occurred.
« Slope sets whether the source data must pass the level value in a positive or negative direction.

An example of triggering is shown below:

Iy L bout this bopi
SCDP e & Lean more sbout this topic
- Allows to retrieve different parameters and plots values. Full Views

304 49

T T | Motrigger A B S B B
: : » | onnegative
slope

199 34 ..... LN 5 A i —— R— 7 aannad oananaa: R oaananod foammmna - 3

2219

0
o
b=
o
= : SRR R EER R Ry £ ; : “:+| 100,000,000
& 67T : ..... 906006 oy Bocaonnod fonoonono % 0o pfih 6 faooonoad faooonoes foanonond i trigger, st b}l’
E . - ................ ............... ............... ................ jevel and
= I LNG positive slope
S -108.38 S e e e e e
-400  -300  -200  -100 0 100 200 300 400
468.75 ms Time [milliseconds]
pre-trgger

Channels | Time-base and Trigger | Service Motion || Servo Gaing | &1 Gains | &R1 | &aR2 | % *

Sampling Trigger
Recording time: 937.5000 ol ms Source: | Posiion feedback [FL.FE »
Sampling Frequency: 5,333.333 | % | Hz Level: 100,000,000.000 dle
Murnber of samples: 5,000 Posgition:  |468.7500 | mz -
Enable Drive
Slope: 1 - Positive b
Arm

13.2.3.1 Scope Time-base and Trigger, More View
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Click More to display additional options for configuring the time-base and trigger.

Channels | Time-base and Trigger | Service Mation | Servo Gains || Observer || Al Gains

Sampling Trigger

Reconding time: | 625000 ms Type: 0 - Immediate w |
Sampling Frequency: | 16.000.000 $| Hz | |

Mumber of samples: | 1.000 | |
Sampling Irterval | 625 s | |

Repeat Aming

In the Sampling area of this view, you can specify the recording length by entering a sampling frequency and
a number of samples. Here, the recording time is a calculated value displayed for reference.
What is triggering?

Triggering allows you to precisely control the start point of data collected in the scope. For example, if you are
looking for a large spike, you can set the trigger to start the scope to begin recording when it sees the large
spike. This section describes the triggering functionality of the scope.

Test Signal

As an example, it is useful to examine variations on a record of a test signal that generates a sawtooth signal.
The signal starts at 0 and increases by one every drive sample (1/16,000 second) to a maximum of 9, and
then returns to 0. This signal continues indefinitely. The record of this signal is shown below.

m'"'!""!""!""!""!""!

Default [-]

Time [milliseconds]

13.2.3.2 Trigger Type

The Trigger area in the More view offers more flexibility than the default view. You can specify four types of
trigger types (REC.TRIGTYPE):
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« Immediate - 0. This mode will start recording as soon as the recording command (REC.TRIG) is
received by the drive.

« Command / On Next Command — 1. This trigger type lets you specify a trigger on the next telnet
command received by the drive. This is useful in a telnet session via Hyperterminal (or a similar pro-
gram).m1 is constantly sending telnet commands, so this is not typically used in a EWV session.

« Parameter / On Source Signal — 2. This trigger type lets you specify a trigger source and set of con-
ditions to trigger recording of data. This is very similar to the triggering used on oscilloscopes.

« Boolean - 3. This trigger type lets you trigger on a boolean (0 or 1), such as drive active status.

13.2.3.3 Trigger Position

Trigger Position (REC.TRIGPOS) allows you to collect data that occurs before the trigger occurs. If you have
a rare condition, you may want to see the conditions that led up toit. Trigger position lets you control how
much signal is collected before the trigger condition occurred.

Trigger position is specified in units of percent (%). If you specify a trigger position of X% , X% of the data is
before 0 ms in the data time and 100-X% (the rest of the data) is at or greater than 0 ms. In the picture below,
trigger position is set to 25% (REC.TRIGPOS 25).

Inthe EWV scope, the 0 time point is clear. When collecting the data via REC.RETRIEVE or similar com-
mands, the time is not returned, so some caution should be used when the trigger point is important to under-
stand.

Trigger position is not used in trigger type “Immediate” (TRIGTYPE 0).
25% of Data /5% of Data

1EI,.,,,,,,

Default [-]

Time [milliseconds]

13.2.3.4 Trigger Value

The trigger value (REC.TRIGVAL) specifies a target value that should trigger the recording to start. The trig-
ger value is used in trigger type Parameter / On Next Signal only.

TEmbedded Workbench Views
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The trigger value is not used in the boolean trigger type. Use the trigger slope to set the polarity of the boolean
trigger.

When the trigger slope is positive, the trigger value will trigger when:

« The trigger source is less than the trigger value in the previous recording sample
« The trigger source is greater than or equal to the trigger value in the current recording sample

Below is an example showing triggering of trigger value of 3 (REC.TRIGVAL 3) and positive trigger slope
(REC.TRIGSLOPE 1). You can see that the recording triggers at time zero when the source reaches the
value of 3.

1D........

9T

Default [-]
n

Time [milliseconds]

When the trigger slope is negative, the trigger value will trigger when:

« The trigger source is greater than the trigger value in the previous recording sample.
« The trigger source is less than or equal to the trigger value in the current recording sample.

13.2.3.5 Effects of Recorder Gap

When the recording rate is less than16,000 Hz (REC.GAP > 1), there can be some impact on the triggering of
the recorder. When using pretriggering and a recording rate of less than 16,000 Hz, the trigger only evaluates
every N samples, where N is the value of REC.GAP. Two effects result from this condition:

1. You cannot be sure of the moment that the recorder is triggered any closer than N samples. An
example of this is shown below where the trigger value is set to 3, the trigger slope is positive and the
recorder gap is 2. Both examples are the same data, but one instance collected and triggered on the
odd data. The other example collected and triggered on the even data.
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2. You can miss triggers, whose duration is less than N samples, where N is the value of REC.GAP.
This is because the trigger is only evaluated every N samples.

A workaround for the above effects is available by setting the recorder trigger position to zero
(REC.TRIGPOS 0). This eliminates conflicts between pretrigger and post-trigger timing and will guarantee
trigger evaluation every sample, eliminating the cases above.

13.2.3.6 Trigger Slope

Trigger Slope specifies whether you trigger on a positive or negative change in the trigger source. The effect
of the trigger slope is different for trigger type Boolean and On Next Signal modes.

Boolean Trigger Type

When using Boolean type:

« A positive slope will trigger when the trigger source is 1
« A negative slope will trigger when the trigger source is 0

The boolean trigger type is a state trigger. There is no need to transition from 0 to 1 to trigger with the positive
slope. If the trigger source is 1 from the start, the positive slope will immediately trigger.

On Next Signal Trigger Type

The “On Next Signal” trigger type allows you to specify if the recorder should trigger when the signal crosses
the trigger level in the positive or negative direction. The signal only needs to reach the trigger level; it does
not need to pass the trigger level.

In the examples below, the trigger value is set to 3 (REC.TRIGVAL 3.000). You can see that with positive
slope, the trigger occurs exactly when the signal transitions from 2 to 3, because it reached 3. The negative
slope case triggers when the signal transitions from 9 to 0, because it crossed 3 on the way.
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Default [-]
Default [-]

0 Fdh
-3 -2 -1
Fositive Slope Megative Slope

13.3 User Traces

The User Traces tab is used to create a custom trace from the data of two other channels. A user trace can
multiply, divide, add, or subtract two channels.

13.3.1 Add and Configure a User Trace
From the User Traces tab, select Add.

P "

o o UserTrace Configuration @ :
CDI‘I’II‘I’IOI‘I ............... .
Marne: Velocity Err|::-r|
Color: W #FFOOFFOO0 v ;
-+ T " :
Aoiss [Default x G0
eq Unit:
—|  Hide [
ez
— | Sources I
Ch.1D 1: Gain1:| 1000 | Offsetl:|  0.000
Operator: [Suhtractic'n "]
Ch.ID 2 Gain2:| 1000 Offset2:| 0000
Ok ” Caneel ]
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The user trace configuration uses two channels that have already been defined in the Channels tab, and per-
forms a calculation on them. To change which parameter sources are being used for the calculation, either
navigate to the Channels tab, and choose a new channel source, or point your user trace Ch. IDs to use a dif-
ferent existing channel.

Setting Description

Name | Name to display in the scope for this trace.

Color Color of the trace in the scope.

Axis Defines the y-axis the trace is drawn on. Choose from an existing axis or from a custom axis cre-
ated from the Settings tab.

Unit Custom string defined by user. This string is only for user tracking and has no effect on any units.

Hide Check to hide this trace from the scope.

Ch. ID 1 | Select the first channel whose data will be used in the calculation The gain and offset are also con-
figurable and will be calculated as gain1*(Ch. ID1 + offset1).

Operator | Choose the type of calculation to be performed.

Ch. ID 2 | Select the second channel whose data will be used in the calculation. The gain and offset are also
configurable and will be calculated as gain2*(Ch. ID2 + offset2).

Select Ok after configuring, and the custom trace will be added to the scope. Defining a custom y-axis (in the
Settings tab) allows the trace to be shown on a different scale. In the example below, Velocity Erroris a User
trace of VL.CMD - VL.FB shown on the axis named Custom, while VL.CMD and VL.FB are shown on the
Velocity axis.

@ Scope @ Leam more about this topic
Allows to retrieve different parameters and plots values.
—— Velocity command (VL.CMD) [fpm] —— Velocity feedback (VL_FB) [rpm]
—— Velocity Error [rpm]
20416 T 22—
16.010 + 04663 .. ' : ' ' ' ' g
11.603 ¥ -268.2153 _:_ .............. .............. ............ .............. ................ 3
7197 % 41762 £ s RN 11 O A | IO AR | (I
E 2.790 -E 615312 £ ... ‘ . |I .
E -1616 1 & -788.861 + | i”l 1 i .
$ ¥ ' \|"|I it |H|| \ I
¢ 6022 L5 -962410 } | !
o LS P | ‘
-10.429 & -1135.960 £ ----- l
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Time [milliseconds]

Channels | Time-base and Trigger | User Traces |Senrice Motion I Motion Tasks I Servo Gains I Observer I All Gains I AR Filter I Save and Print I Meas * | "

MName Color  Hide Aoas Unit Source ID1 Gainl1 Offset 1 Operator Source ID2 Gain2  Offset 2

Velocity E_ [N Custom  rpm 1 1.000  0.000 Subtraction 2 1.000 0.000 Idle

If a User Trace points to invalid data, it will not draw the data in the scope and a warning sign will appear.
Check your Ch. IDs of your User Trace and the channel sources in the Channels tab to make sure both are
properly configured.

| Channels | Time-base and Trigger| User Traces E

MName Color Hide Axis
/M Velocity Ermror [ Custon
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13.3.2 Saving User Traces
User traces can be saved for later use when creating a new preset.

NOTE

User traces will not be saved when saving a csv file from the Save and Print tab. Only the channels from the
Channels tab will be saved to the file.

13.4 Scope Settings

Scope settings are used to store and retrieve the scope parameters.You can save multiple settings, called
"presets", under different names. You can save, delete, import, or export the presets. The settings are stored
in EWV project file (default.wbproj) and settings are common to all the drives in EWV.

Scope Settings

Mone

Reload Cument: [seﬂ

Save Set Default...

Delete Expaort ...

Import ...

II4

NOTE

The Load at Startup option is enabled/disabled from the Tools > User Options menu in KAS.

13.4.1 Load a setting (preset) to Scope screen

In Scope Settings section, the existing presets are listed in the Select Setting box. To load a setting to the
scope screen, select the desired preset from the Select Setting list.

13.4.2 Create a new preset

Modify any scope parameters.
Select the Settings tab.
Click Save As. The following dialog is displayed:

@wN =

Enter Setting Mame:
sett2 | oK | |Cancel |

4. Enterthe setting name and click OK. The current settings are saved as a preset with the given name
and displayed in the list.

13.4.3 Save or delete preset

Save saves any modification to the open preset. Delete deletes the open preset.

13.4.4 Import preset

Import the presets contained in the selected settings file as follows:
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1. Click on Import button and the following dialog will be displayed.
| ﬂ -

Select the settings file:

Settings File Mame:
C\Documerts and Settings\jayaramas®DesktopMNew| Folder'.Sc

The selected settings file contains following Scope
gettings. Select desired setting to import .

sett]
gett?

Import ] [ Cancel

Select the settings file by clicking “Select...” button.

All the scope presets will be displayed contained in the selected settings file.

Select/Deselect the presets and then click on Import.

If preset name already exists in application the confirmation message will be shown to user to replace
it or to ignore.

oD

13.4.5 Export preset
Export a preset to a file as follows:
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1. Click Export and the following dialog is displayed:
| ﬂ F
Select the settings to export :

gett]
mett?

Select File Mame:

2. The existing presets are displayed and user can select/deselect the preset to export.
3. Select the file name to export.
4. Click Export to export the selected presets to afile.

13.4.6 Scope axis scaling and zooming
The scope provides two mechanisms for determining how you view the data:

« Scaling: you can choose the scale for the different axes.
« Zooming: you can choose a particular portion of the scope that you want to observe more in details,
and then come back to previous scaling.

Two different scaling modes are provided on each axis:

« Manual: you can determine the minimum and maximum value of the axis (X or Y axis).
« Scale to fit: the program will compute a scale for this axis that will display all the curves bound to it (X
orY axis).

These functionalities are accessible through the contextual menu when right-clicking in the axis zone. A
simple left-click in the axis zone will provide the manual range functionality. A supplementary functionality
allows you to perform a scale to fit on all axes is also available, which allows a good overview.
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0147 Lo
T - | | | H

0.1 opy
Page Setup...

0.0 Print...

0.0 ShowHide Lines 1
Mark Painks

-0.0

Showe Poink Yalues

-0.0 Zoam in
Zoam ouk

-0

-0 Scale To Fit Al

029 Scale To Fit Per &xis |
Set Manual Scale

The zoom functionality allows you to navigate in a portion of the graphic. When you reset the zoom, the initial
scales are shown.

In the display tab, when “Remember Axis Scale” is set, the scales of the axes are kept between two sequen-
tial recordings. You can fine tune the scale to visualize a particular behavior and record a second time and see
the same behaviour without having to redo all the tuning. When not checked, a scale to fit all will be performed
after each record. This setting is reseted when exiting EWV and should be explicitly set at next startup.

13.4.7 Manual range per axis

After recording data, right click anywhere on the y-axis and select Set Manual Scale to open a dialog box to
set the range for the axis. Enter the Y-axis minimum value and Y-axis maximum value. Click OK to reset the
Y-axis to new range.

Manual Axis Range X

Bz Mame: Current [Ams]

ke irinniLam:

b airnwin;

13.4.8 Unit display on Y axis

The unit on the Y-axis is displayed if all scope signals units are identical for that Y-axis. If different units apply
to different signals, the units are displayed as [-]. For example, if the velocity Y-axis has signals VL.FB and
IL.CMD, then the unit displayed is [-], since the units for these parameters are different. If IL.CMD is hidden,
then the correct unit for VL.FB, rpm, is displayed.

Related Parameters:
BODE Parameters (= p. 307)
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141 Terminal

14.1.1 Overview

The terminal mode provides a quick and easy way to issue commands to the drive directly. Typically used by
"power users" who are familiar with the command set, the terminal mode can help in setup, troubleshooting,
and other diagnostic actions. When using the terminal mode, EWV' shows the parameter and command set
in a popup view and uses an autocomplete tool to help you select the proper parameter or command. Right-
click in the command entry area to open a popup menu for editing commands and for clearing the screen. The
terminal also provides a macro editor that allows a series of commands to be executed via a single command
(called a macro). Macros are useful when you must frequently execute a sequence of commands.

14.1.2 Using the Terminal

Click Terminal in the navigation tree to issue parameters and commands in the terminal mode. You can enter
parameters and commands at the prompt as shown in this example:

Terminal

A command line interface to the drive. Type a command and press retum.

——>*DREV.EN
—=>MT.LOAD
——>MT.MOVE 1
——->drv.stopg

DRV STOP Stop cumrent motion s
DRV . TEMPERATURES Temperatures 0
DRV VER Drive version

DRV VERIMAGE Wersion as it is written in the flash

DRV WARNINGS Dirive wamings

DRV.ZERD Drive zero mode =
FE1.BISSEITS Position Feedback Mumber of Biss Sensor Bits

FB1.ENCRES Position feedback rotany encoder resolution

FB1.HALLSTATE Hall inputs state

FE1.IDENTIFIED Position feedback: type identified

FB1.IMITSIGMED Initial feedback value{signedunsignead]

FB1.MECHPOS Position feedback - mechanical position

FB1.MEMVER Position feedback memony version

FB1.OFFSET Fosition feedback offsst

FE1.0RIGIN Initial feedback position v

[ Macra 1 ] [ Macro 2 ] [ Macra 2 ] [ Macro 4 ] [ Macro 5 ] [ Edit Macros...

The terminal supports the following keyboard shortcuts:

Keyboard Description

Shortcut
F2 Executes the last command.

TEmbedded Workbench Views
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Keyboard Description

Shortcut
Up Arrow Gets the previous command from the command history.

Down Gets the next command from the command history.
Arrow

CTRL+J Shows the list of commands that the drive supports.

ESC Hides the command list if command list is open. Clears the line if command list is not open.
Enter Executes the current command. This command sends the text you have typed to the drive
(Return) and then prints the text the drive returns on the next line.

14.1.3 Macros

Macros are a short sequence of instructions that can be sent to the drive using a single button. You can cre-
ate up to five macros within the terminal mode using the macro editor. Each of the macros can be given a
name and will appear as a button below the Terminal screen area. When you select the button, the command
set tied to that macro will appear in the Terminal area and the commands will be executed. If there are com-
mands which are not entered correctly, the terminal screen area will indicate the errors.

You can access macros and the macro editor from the buttons are located at the bottom of the terminal
screen. Click a macro button to execute the associated macro. The Edit Macros button opens the macro
editor used to create and edit macros. You can also assign custom names to the macro buttons with this
editor.

14.1.3.0.1 Creating a Macro from Terminal commands

You can create a macro from a sequence of terminal commands as follows:

1. Enter the sequence of commands.
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Terminal

A command line interface to the drive. Type a command and press retum.

Motion 1-—->DEV.EN
Motion 1-->MT.LOLD

Motion 1-->MT.MOVE 1
-

| Motion 1| [ Macro 2 | [ Macro 3 | [ Macro 4 | | Macro 5 | | Edit Macros..

2. Copy the sequence of commands, then click Edit Macro. Select a macro from the tree on the left, then
paste the sequence of commands into the Commands area of the Edit Macros window.
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Mame: |Mation 1 | 6 Tell me mare

Commands:
DEV.EN
MT.LCAD
MT.MOVE 1

==

| Mation 1| [ Macro 2 | [ Macro 3 | [ Macro 4 | | Macro 5 | | Edit Macros...

3. Select Save to save your macro.

14.1.3.0.2 Macro Editor

The macro editor allows you to create and modify up to five macros.EWV automatically saves the macros
that you create. If you exit KAS IDE and then start KAS IDE again, the macros you defined will still be avail-

able.

To create or edit a macro from the editor, open the Terminal screen and click on Edit Macros (located at the
bottom of the screen). Select the macro you wish to edit from the tree on the left, then use the features
described below to build the macro. You can add comments in the macro after the ;" symbol.

Button or Description
Dialog
Box

Name Allows you to give each macro a unique name. This name will be shown on the button in the
terminal view.

Commands | Displays the commands that are sent to the drive when you use this macro. The response
from the drive is displayed in the terminal.

Import Overwrites the selected macro with the contents of a macro file exported from another com-
puter.

Export Sends the selected macro to a text file to that you can import into KAS IDE running on another
compulter.
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Button or Description
Dialog
Box
Insert Inserts a step into the macro that causes a delay for a specified number of milliseconds before
Delay continuing. A line that starts with #delay 5000 will pause the execution of the macro for 5000
milliseconds.
Close Closes this window and returns to the terminal view.

14.2 Parameter List

This screen displays a list of the current values of all the parameters that the drive supports. You can sort
some of the rows by clicking the column headers.
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Parameters

This page lists all the cument values of all the drive parameters on the drive.

Full Mame

T | Value Units Pararmeter T | Read/Write X

E Analog Input

Analog input low pass filter cutoff freg_.. 5.000.000 Hz AIN.CUTOFF read-write
Analog input signal deadband 0.000 W AIN.DEADBAND read-write
Analog Input Deadband Mode (- Deadband AIM.DEADBANDMO ... read-write
Analog input torque scale 0.001 Armsh AN ISCALE read-write

Analog input mode
Analog input offset

1 - Command Source AN MODE read-write
0.000 W AN OFFSET read-write

Analog input position scale 0.000 Counts16... AIN.PSCALE read-write

Analog input signal

0.000 W AN VALUE read-only

Analog input velocity scale 0.060 rpm?/ AN WSCALE read-write

Analog Output
Bode

Bus Volts
Controlled Stop
Current Loop
Digital Input
Digital Output
Drive
Electronic Geaning
Fieldbuses

GUI Parameters

Homing

TCPIP

Motion Tasks
Motor

Position Caplure
Position Feedback
Position Loop

Recorder
Regen Resistors
Service Molion

Units
Velocity Loop
Wake & Shake
Mizc

Button or Dialog

Box

Hardware Limit Switches

Programmable Limit Switches

Software Limit Saniches

Description

Refresh Reads all the parameters from the drive and update the contents of the table.
Print Sends the data that you see on the screen to the printer.
eMail Opens an email message and attaches a comma separated file to the email mes-

sage.
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Button or Dialog Description

Box

More/Less Adds two more columns to the table with the range and default values for each para-
meter.

14.3 Parameter Load/Save

To copy a configuration (all the device parameters that are stored in the device's nonvolatile memory) from
one device to another, click the Save to File button on the first device and then use the Load from File on
the second device. If you wish the second device to keep these new parameters after the device is turned off,
then you can save the parameters to the nonvolatile memory with Save To Device.

Check Add non-volatile save instructions to file to append a DRV.NVSAVE to the end of the saved file.
Any load of this file will automatically save the parameters in NV RAM.

Check Save to non-volatile when loaded to force an NV save after afile is loaded.

/AWARNING |

When loading a parameter file to a new device, if MOTOR.AUTOSET = 0 then motor parameters should be
checked to make sure they are properly configured for the motor on the new device.

Button or Description

Dialog Box
Save ToFile | Copies all the device parameters and creates a file.
Load From Sets all the device parameters within the device to the values contained within the file you
Device select.
Saveto Saves all device parameters into the nonvolatile memory of the device. Each time the
Device device powers on, it will start with these saved parameters.
Factory Returns all the device parameters back to their default values. Any changes you have made
Defaults are lost.

14.3.1 Loading an Incompatible File

If the parameter file from a different model type is loaded to an AKD PDMM, a warning will display notifying
the user, but the load can still be performed.
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15 Faults and Warnings

15.1 Fault and Warning Messages ... ... .. . il 175
15.2 Additional error and alarm messages AKD PDMM ... . ... ... ... 194
15.3 Clearing Faulls ... 198
15.4 Parameter and Command Error Messages ... ... ... 199
15.5 Unknown Fault .. 203
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15.1 Fault and Warning Messages

When a fault occurs, the drive fault relay is opened, the output stage is switched off (motor loses all torque),
or the load is dynamically braked. The specific drive behavior depends on the type of fault. The LED display
on the front panel of the drive shows the number of the fault that occurred. If a warning is issued prior to the
fault, the warning is shown on the LED and has the same number as the associated fault. Warnings do not trip
the power stage of the drive or fault relay output.

The left side of the LED displays F for a fault or n for a warning. The right side displays the fault or warning
number as follows: 1-0-1-[break]. The highest priority fault is displayed on the LED. Multiple faults may be
present when a fault condition is occurring. Check theAKD PDMMEWV Fault Screen or read the status of
DRV.FAULTS through the controller or HMI for the entire list of faults.

Fault Message/Warning

Response
to Fault
1. 24V Control 1. Insure adequate 24V |N/A
Power input supply current capa-
voltage dip. city for the system.
or or

2. Auxillary encoder 2. Check and fix X9 wir-

5V (X9-9) shorted. ing.
FO Reserved. N/A N/A
F101 Firmware incompatible. Installed firmware is not | Load compatible firmware Disable
compatible with the drive |into the drive. power
hardware. stage
n101 The FPGAis alabFPGA. |The FPGA is alab ver- Load the released FPGA ver-| None
sion FPGA. sion that is compatible with
the operational firmware.
F102 Resident Firmware failed. | Software failure detec- Restart drive. If issue per- Disable
ted. sists, contact technical sup- | power
port. stage
n102 Operational FPGA is not a | The FPGA minor version |Load the released FPGA ver-| None
default FPGA. is larger than the oper- sion that is compatible with

ational firmware default | the operational firmware.
FPGA minor version

F103 Resident FPGA failed. Software failure detec- Restart drive. If issue per- Disable
ted. Load resident FPGA |sists, contact technical sup- | power
failure occurred (several | port. stage

cases according to flow-
chart, including incom-
patible image to FPGA

type and fieldbus type).

F104 Operational FPGA failed. | Software failure detec- Restart drive. If issue per- Disable
ted. Load operational sists, contact technical sup- | power
FPGA failure occurred port. stage
(several cases according
to flowchart).

TEmbedded Workbench Views
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Non-volatile memory
stamp is corrupted or
invalid.

Reset the drive to default
memory values using Para-
meter Load in EWV.

Response
to Fault

Disable
power
stage

F106

NV Memory Data (might
occur when downloading
firmware).

Non-volatile memory
data is corrupted or
invalid. When this fault
occurs after a firmware
download, it is not an
indication of a problem
(clear the fault and per-
form a “save” to the
drive).

Reset the drive to default
memory values using Para-
meter Load in EWV.

Disable
power
stage

n107

Positive limit switch
triggered.

Either a digital input is
configured as positive
limit switch (
DINx.MODE18) and its
state is “off” OR a pos-
itive software position
limit is configured
(SWLS.EN (= p. 755))
and the actual position
PL.FB (= p. 693)is
greater than the con-
figured limit (see also
SWLS.LIMITO (= p.
756)/ SWLS.LIMIT1 (=
p. 757)).

Move the load away from the
limits.

Controlled
stop

n108

Negative limit switch
triggered.

Either a digital input is
configured as negative
limit switch (
DINx.MODE 19) and its
state is “off” OR a neg-
ative software position
limit is configured
(SWLS.EN (= p. 755))
and the actual position
PL.FB (= p. 693)is less
than the configured limit
(see also SWLS.LIMITO
(= p. 756)/
SWLS.LIMIT1 (= p.
757)).

Move the load away from the
limits.

Controlled
stop

F120

Failed to default para-
meters.

Drive parameters could
not be reset to default
because the drive was
enabled or, on AKD
PDMM-C, a connected
AKD PDMM-N was
enabled.

Disable the drive or all con-
nected AKD PDMM-N
drives and try resetting
again.

Disable
power
stage
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Message/Warning

Response
to Fault

F121 Homing Error. Drive did not finish hom- | Check homing sensor, hom- | Controlled
ing sequence. ing mode, and homing con- | stop
figuration.
F123 Invalid motion task. Invalid motion task. Check motion task settings | Disable
n123 and parameters to make power
sure that the values entered |stage

will produce a valid motion
task.

F124 Cogging compensation The cogging com- Configure and save your cog-| Disable

non volatile memory data | pensation table saved in | ging compensation table power
error (CRC). non-volatile memory is again. If the fault persists, stage
corrupted. send the drive for repair.
F125 Fieldbus Sync frames lost. | The fieldbus lost syn- Check fieldbus connection | Controlled

n125 chronization. (X5 and X6 if you are using | stop
EtherCAT; X12 and X13 if
you are using CANopen) or
the settings of your Ether-
CAT or CANopen master.
F126 Bode plot too much move- | Too much movement Check that the system is Dynamic
n126 ment. was created during a closed loop stable. Referto | braking
Bode plot. Motor is the system tuning guide.
unstable and is not fol-
lowing drive instructions.
F127 Incomplete Emergency Incomplete emergency Disconnect power from drive | Dynamic
Procedure. stop procedure (problem | and check emergency stop | braking

with the emergency stop
motion task).

procedure.

F128 Mpoles / Fpoles not Ratio of motor poles to Change to a compatible feed-| Disable

integer. feedback poles must be a | back device. power
whole number. stage
F129 Fieldbus Heartbeat lost. Heartbeat lost. Check CANopen cabling. Controlled

Reduce bus load or increase |stop

the heartbeat update time.

F130 Secondary feedback sup- |5V power supply was Check X9 connection. Disable
ply over current. shorted out on X9. power
stage

F131 Secondary feedback A/B | Problem in secondary Check secondary feedback |Disable
line break. feedback detected. (X9 connection). power
stage

F132 Secondary feedback Z line | Problem in secondary Check secondary feedback |Disable
break. feedback detected. (X9 connection). power
stage

F133 Fault number changed to to Disable
F138. See F138 for details. power
stage

F134 Secondary feedback illegal | Feedback signals were | Check X9 connection. Disable
state. detected in an illegal com- power
bination. stage
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Response
to Fault

F135 Fault on FB2 is preventing | Attempt to issue motion | Change opmode or home Disable

n135 remote commutation for task before the axis is axis. power
FB1. homed. Axis must be stage

homed before motion
task can start.
F136 Firmware and FPGA ver- | The FPGA versiondoes |Load the FPGA versionthat |Disable
sions are not compatible. | not match the firmware |is compatible with the firm- | power
FPGA version constants. | ware. stage
n137 Homing and feedback mis- | The configured homing | Change homing mode. None
match mode is not supported by
the motor feedback type
used.
F138 Instability during autotune. | Drive current (IL.CMD) or | Change BODE.MODE if Controlled
velocity feedback appropriate. If BODE.MODE | stop
(VL.FB) exceeds allow- |5 is appropriate and the fault
able limit (BODE.IFLIMIT | occurs at the end of an Auto-
or BODE.VFLIMIT). This |tuning, then the motor is not
fault only occurs in robustly stable. You can
BODE.MODE 5. This manually adjust Autotuner
fault often occurs when | settings. Manual tuning may
complex mechanics, be required to make the
belts, and compliant motor stable.
loads are present.

F139 Target position was over- | The drive cannot decel- | Change Motion task profile |Disable
shot due to invalid motion | erate from its current and clear fault with power
task activation. speed to reach the end DRV.CLRFAULTS. Or stage

point of the second change the value of
motion task without mov- | FAULT139.ACTION = 1to
ing past it. Increase the |ignore this condition.
deceleration rate in the
move or trigger the move
earlier.
n140 VBUS.HALFVOLT has The user has changed Save the parameters inthe |None

changed. Save the para-
meters and reboot the
drive.

the numerical value of
VBUS.HALFVOLT. This
change only takes effect
aftera DRV.NVSAVE
command and after
rebooting the AKD
PDMM.

non-volatile memory via a
DRV.NVSAVE command
and turn off/on the 24[V]
power supply in order to
reboot the drive or restore
the original stetting of
VBUS.HALFVOLT.
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Message/Warning

Response
to Fault

n151

Not enough distance to
move; motion exception.

For trapezoidal and cus-
tomer table motion tasks:
The target velocity spe-

cified in the motion task
cannot be reached via
using the selected accel-
eration and deceleration
since the distance to
travel is not sufficient.

For a 1:1 profile: The
selected acceleration and
deceleration will be exten-
ded since there is too
much distance to travel
and the motion task
would exceed its max-
imum allowed velocity.

Activation of any new motion
or using of
DRV.CLRFAULTS will clear
the warning. Check motion
task settings and para-
meters to make sure that the
values entered will produce a
valid motion task.

None

n152

Not enough distance to
move; following motion
exception.

A new motion task activ-
ated, when one motion
task is already active and
the target position spe-
cified in the motion task
parameters cannot be
reached with specified tar-
get velocity, acceleration
and deceleration para-
meters. The motion task
will directly decelerate to
into the target position or
ramps down to velocity O
and start another move to
reach target position of
the next motion task.

Activation of any new motion
or using of
DRV.CLRFAULTS will clear
the warning. Check motion
task settings and para-
meters to make sure that the
values entered will produce a
valid motion task.

None

n153

Velocity limit violation,
exceeding max limit.

A new target velocity cal-
culated internally due to
an exception, and is
being limited due to user
velocity limit.

Activation of any new motion
or using of
DRV.CLRFAULTS will clear
the warning. Check motion
task target velocity settings
and parameters to make
sure that the values entered
will not exceed the
VL.LIMITP and VL.LIMITN
setting.

None

n154

Following motion failed;

check motion parameters.

Activation of the fol-
lowing motion task failed
due to incompatible para-
meters, or motion task
does not exist.

Activation of any new motion
or using of
DRV.CLRFAULTS will clear
the warning. Check following
motion task settings and
parameters to make sure
that the values entered will
produce a valid motion task.

None
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Response
to Fault

n156 Target position crossed The motion task crosses | Activation of any new motion | None
due to stop command. the target position after | or using of
triggeringa DRV.STOP |DRV.CLRFAULTS will clear
command. This situation |the warning.
can happen when pro-
cessing a change-on-the-
fly motion task and trig-
gering a DRV.STOP com-
mand close to the target
position of the currently
running motion task.
n157 Homing index pulse not A homing mode with Activation of any new motion | None
found. index detection is activ- | or using of
ated, and index pulseis |DRV.CLRFAULTS will clear
not detected while mov- |the warning.
ing across the range
determined by the hard-
ware limit switches.
n158 Homing reference switch | A homing mode with ref- | Activation of any new motion | None
not found. erence switch detection |or using of
is activated and the ref- |DRV.CLRFAULTS will clear
erence switch is not the warning.
detected while moving
across the range determ-
ined by the hardware limit
switches.
n159 Failed to set motiontask | Invalid motion task para- |Activation of any new motion|None
parameters meters assignment. This |or using of
warning can appear upon | DRV.CLRFAULTS will clear
an MT.SET command. the warning. Check motion
task settings and para-
meters.
n160 Motion task activation Activation of the motion | Activation of any new motion | None
failed. task failed due to incom- | or using of
patible parameters, or DRV.CLRFAULTS will clear
motion task does not the warning. Check motion
exist. This waring can | task settings and para-
appear upon an meters to make sure that the
MT.MOVE command. values entered will produce a
valid motion task.
n161 Homing procedure failed. | Homing error observed | Activation of any new motion | None
during the operation of or using of
homing procedure. DRV.CLRFAULTS will clear
the warning.
n163 MT.NUM exceeds limit. This warning appears Trigger only motion tasks None

with n160. This warning

is triggered when you try
to trigger a motion task >
128 (such as MT.MOVE

130).

between 0 and 128. Activ-
ation of any new motion or
using of DRV.CLRFAULTS
will clear the warning.
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Message/Warning

Response
to Fault

n164 Motion task is not ini- This warning appears Initialize the motion task first | None
tialized. with n160. This warning | before starting the task.
is triggered when you try | Activation of any new motion
to trigger a non-initialized | or using of
motion task. DRV.CLRFAULTS will clear
the warning.
n165 Motion task target position | This warning appears Move the absolute target pos{ None
is out. with n160. This waming | ition of the motion task
is triggered when you try | within the modulo
to trigger a motion task range.Activation of any new
with an absolute target motion or using of
position outside of the DRV.CLRFAULTS will clear
selected modulo range the warning.
(see also MT.CNTL).
n168 Invalid bit combinationin | This warning appears Correct the MT.CNTL set- |None
the motion task control with n160. This waming | ting for the specific motion
word. is triggered when you try | task. Activation of any new
to trigger a motion task motion or using of
with aninvalid bit com-  |DRV.CLRFAULTS will clear
bination in the motion the warning.
task control word (see
also MT.CNTL).
n169 1:1 profile cannot be This warning appears 1:1 profile table motion tasks | None
triggered on the fly. with n160. This warning | should be started from velo-
is triggered when you try | city 0. Activation of any new
to trigger a 1:1 profile motion or using of
table motion task while  |DRV.CLRFAULTS will clear
another motion task is the warning.
currently running.
n170 Customer profile table is This warning appears Change the MT.TNUM para- | None
not initialized. with n160. This wamning | meter for this specific motion
is triggered when you try | task in order to use an ini-
totriggeramotiontask |tialized profile table. Activ-
that uses a customer pro- | ation of any new motion or
file table for generating using of DRV.CLRFAULTS
the velocity profile and will clear the warning.
when the selected profile
table is empty (see
MT.CNTL and
MT.TNUM.
n179 Teaching of Cogging com- | The cogging com- Make sure your motor is able | N/A
pensation stopped before | pensation teach move to move the distance
finishing. could not be completed. | required by the cogging com-
Some common causes | pensation teach move and
are limit switches, mech- | start the move again.
anical blockage or the
drive being disabled due
to afault.
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n180 Cogging compensation not | Using a non-absolute Execute a homing procedure | N/A
active. Axis needs to be feedback a homing pro- | or deactivate cogging com-
homed first. cedure is needed before | pensation.
cogging compensation
can be applied.
F201 Internal RAM failed. Hardware failure detec- | Restart drive. If issue per- Disable
ted. sists, contact technical sup- | power
port. stage
F202 External RAM failed. Hardware failure detec- | Restart drive. If issue per- Disable
ted. sists, contact technical sup- | power
port. stage
F203 Code Integrity failed. Software failure detec- Restart drive. If issue per- Disable
ted. FPGA register sists, contact technical sup- | power
access failure occurred. | port. stage
F204 - |EEPROM failure detected |EEPROM failure detec- |Restart drive. If issue per- Disable
F232 ted sists, exchange drive. power
stage
F234 - | Temperature sensor high. | High temperature limit Check cabinet ventilation Disable
F237 reached. system. power
n234 - stage
n237
F240- | Temperature sensorlow. |Low temperature limit Check cabinet ventilation Disable
F243 reached. system. power
n240 - stage
n243
F245 External Fault. This fault is user gen- Users can configure a digital | Disable
erated and is caused by | input to trigger this fault power
user settings. (DINXx.MODE = 10). The stage
fault occurs according to this
input setting. Clear the input
to clear the fault.
F247 Vbus read is out of Hardware problem in bus | Troubleshoot and repair hard-| Disable
thresholds. measurement. ware problem. power
stage
F248 Option board EEPROM cor{ EEPROM failure detec- |Restart drive. If issue per- Disable
rupted. ted. sists, exchange drive. power
stage
F249 Option board downstream | Communications with the | DRV.CLRFAULTS. Ifissue |Disable
checksum. I/0O on the option board persists If issue persists, power
failed. contact technical support. stage
F250 Option board upstream Communications with the | DRV.CLRFAULTS. If issue |Disable
checksum. I/0 on the option board persists If issue persists, power
failed. contact technical support. stage
F251 Option board watchdog. Communications with the | DRV.CLRFAULTS. Ifissue |Disable
I/0 on the option board persists If issue persists, power
failed. contact technical support. stage
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F252 Firmware and option board | The option board FPGA |Download the correct firm- | Disable
FPGA types are not com- |is not compatible with ware file for this drive. power
patible. this hardware. stage

F253 Firmware and option board | The version of the option | Download the correct firm- | Disable
FPGA versions are not board FPGA is not com- | ware file for this drive. power
compatible. patible with this firmware. stage

F256 Analog Input over voltage | The analog input value is | Check the analog input sig- | Controlled
above the nal or change the stop
AIN.OVFTHRESH level. | AIN.OVFTHRESH value.

F257 Analog Input under voltage | The analog input value is | Check the analog input sig- | Controlled
below the nal or change the stop
AIN.UVFTHRESH level. | AIN.UVFTHRESH value.

n256 Warning: Analog Input over | The analog input value is | Check the analog input sig- | None
voltage above the nal or change the

AIN.OVWTHRESH AIN.OVWTHRESH value.
level.

n257 Warning: Analog Input The analog input value is | Check the analog input sig- |None
under voltage below the nal or change the

AIN.UVWTHRESH AIN.UVWTHRESH value.
level.

F301 Motor overheated. Motor overheated. Check ambient temperature. | Disable

n301 Check motor mounting heat | power

sink capability stage

F302 Over speed. Motor exceeded Increase VL.THRESH or Dynamic
VL.THRESH value. lower velocity command. braking

F303 Run away. Motor did not follow com- | Current command to the Controlled
mand values. motor is too high for too long. | stop

Reduce servo gains, or
reduce command trajectory
aggressiveness.

F304 Motor Foldback. Maximum motor power | Motion is requiring too much | Controlled

n304 has been exceeded; the |power. Change move profile |stop
power has been limited to | to reduce load on motor.
protect the motor Check for load jamming or

sticking. Check that current
limits are set correctly.

F305 Brake open circuit. Motor brake open circuit. | Check cabling and general | Dynamic
Fault threshold is 200 functionality. For special low | braking
mA. current brake applications,

the F305 fault can be
bypassed using the setting
motor.brake = 100.

F306 Brake short circuit. Motor brake short circuit. | Check cabling and general | Dynamic
functionality. Check that braking
MOTOR.TBRAKERLS and
MOTOR.TBRAKEAPP are
configured.
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F307 Brake applied during Motor brake closed unex- | Check cabling and general | Dynamic
Enable-State. pectedly. functionality. braking
F308 Voltage exceeds motors Drive bus voltage Make sure that the motor fits | Disable
rating. exceeds the motor’s the driving rating. power
defined voltage rating. stage
n309 Motor 12t load. reduce load | Motor 12t load (IL.MI2T) |Reduce the load of the drive |None
has exceeded the warn- | by adjusting lower accel-
ing threshold eration / deceleration ramps.
IL.MI2TWTHRESH. This
warning can only be gen-
erated in the case that
the motor protection
mode IL.MIMODE has
been set to 1.
F312 Brake released when it Brake disengaged unex- | Check cabling and general | Controlled
should be applied. pectedly. functionality. stop
F314 Motor phase loss detected. | One or multiple motor Check the motor con- Disable
lines are not properly con- | nector/wiring on the AKD power
nected. PDMM. stage
F401 Failed to set feedback Feedback is not con- Check primary feedback Dynamic
type. nected or wrong feed- (X10 connection). braking
back type selected
F402 Analog signal amplitude Analog signal amplitude | Check primary feedback Dynamic
fault. is too low. Analog fault (X10 connection), resolver | braking
(resolver signal amplitude | and sine/cos encoder only.
or sin/cos amplitude)
F403 EnDat communication General communication | Check primary feedback Dynamic
fault. problem with feedback. | (X10 connection), EnDat braking
only. If feedback is linear,
check calibration.
F404 Illegal Hall state (111, Hall sensor returns Check the feedback wiring; | Dynamic
000). invalid Hall state (111, check all feedback con- braking
000); either all Hall nectors to ensure all pins are
sensors are on or off. positioned correctly.
Legal Hall states are 001,
011, 010, 110, 100, and
101. This fault can be
caused by a broken con-
nection in any one of the
Hall signals.
F405 BiSS watchdog fault. Bad communication with | Check primary feedback Dynamic
F406 BiSS multi cycle fault. the feedback device. (X10 connection), Biss only. |braking
F407 BiSS sensor fault.
F408 - |SFD feedback fault. Bad communication with | Check primary feedback Dynamic
F416 the SFD device. (X10 connection).If fault per- | braking

sists, internal feedback fail-
ure. Return to manufacturer
for repair.
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F417 Broken wire in primary feed{ In primary feedback, a Check feedback cable con- |Dynamic
back. broken wire was detected | tinuity. braking
(incremental encoder sig-
nal amplitude).
F418 Primary feedback power | Power supply fault for Check primary feedback Dynamic
supply. primary feedback. (X10 connection). braking
F419 Encoder init procedure Phase find procedure did | Check encoder wiring, Disable
failed. not complete suc- reduce/balance motorload |power
cessfully. prior to phase finding. stage
F420 FB3 Endat communication | A communication error | Check pinout and FB3 con- | Dynamic
fault. was detected with the figuration and reconnect feed- braking
EnDat 2.2 device con- back. If problems persist,
nected to the X9 con- contact customer support.
nector.
F421 SFD resolver sensor fault. | Sensor or sensor wiring | Try resetting the fault. If it Dynamic
failure inside motor. reappears return motor for braking
repair.
F423 NV Failure — Extended The position saved in Home axis or disable exten- |Disable
Multiturn. memory is corrupted. ded multiturn. If the fault per- | power
sists, send the drive for stage
repair.
F438 Deviation from predicted Motor did not follow com- | Check for increased load, Controlled
n438 trajectory fault. mand values. Motor jamming or sticking. Is pos- |stop
exceeded maximum ition error set too low?
allowed position following
error (hnumeric).
F439 Following error magnitude | Motor did not follow com- | Check feedback com- Controlled
n439 fault. mand values. Motor mutation setup and tuning stop
exceeded maximum parameters.
allowed position following
error (user).
F450 Following error present- Motor did not follow com- | Check feedback com- Controlled
ation. mand values. Motor mutation setup and tuning stop
exceeded maximum parameters.
allowed position following
error (presentation).
F451 Feedback battery fault. The external battery Check or replace the Dynamic
n451 voltage is too low. The external battery. braking
F451 fault is generated if
the AKD PDMM is not
powered. The n451 warn-
ing is generated if the
AKD PDMM is powered.
This fault can be inhibited
with
FAULT451.ACTION.
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F452 Extended Multiturn not sup-| Non-multiturn feedback | Connect multiturn feedback |Disable
ported with this feedback. |is connected while to the drive or disable exten- | power
FB1.PMTSAVEEN is act4 ded multiturn. stage
ive.
F453 Tamagawa communication | Bad communication with | Check the cabling to the Dynamic
fault (timeout). the feedback device. drive and if the problem per- | braking
F454 Tamagawa communication Cqbllng or shielding fa_ult, sists then return the feed-
fault (transfer incomplete). or internal feedback fail- | back to the manufacturer for
ure. repair.
F456 Tamagawa communication
fault (CRC).
F457 Tamagawa communication
fault (start timeout).
F458 Tamagawa communication
fault (UART Overrun).
F459 Tamagawa communication
fault (UART Framing).
F460 Tamagawa encoder fault | This fault is generated Reset the fault on the drive | Dynamic
(over speed). when the shaft is rotated |with DRV.CLRFAULTS. braking
above a maximum speed
that can be maintained
while the external battery
is powered and the drive
is powered off.
F461 Tamagawa encoder fault | When the feedback is Reset the fault on the drive | Dynamic
(counting Error). powered on the position |with DRV.CLRFAULTS, if |braking
(within one revolution) the problem persists then
was incorrect because of | clean the feedback code
a problem with the feed- | plate.
back device.
F462 Tamagawa encoder fault | Multi-tum counter has Reset the fault on the drive | Dynamic
(counting overflow). overflowed. with DRV.CLRFAULTS. braking
F463 Feedback overheat fault. | The temperature of the Reset the fault on the drive | Dynamic
encoder substrate with DRV.CLRFAULTS braking
exceeds overheating after temperature of encoder
detection temperature dur{ is lowered.
ing main power-on.
F464 Tamagawa encoder fault | Any bit-jump occurs in Return to the origin. Reset | Dynamic
(multi-turn error). the multi-turn signal dur- | the fault on the drive with braking

ing main power-on.

DRV.CLRFAULTS.
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Response
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F465 Excessive shock detected | 1. Excessive shock from | 1. Reduce external impacts | Dynamic
by feedback device. an impact or vibration has | to the motor housing and braking
caused an error in the fed-| shaft. Tune the control loops
dback device. filters. Reduce gains, par-
or ticularly feed forward gains.
2. Internal error in the Reduce maximum com-
feedback device mech- | manded acceleration.
anism, resulted in bad or
position data. 2. Replace the feedback
device.

F467 Feedback fault on feed- The feedback device mal-| Check FB1.FAULTS for Dynamic
back 1 (See FB1.FAULTS |functioned. detailed fault information. If | braking
for details). using a BiSS feedback

device, fault 467 indicates a
communications fault with
the BiSS feedback device.
No additional information is
available via FB1.FAULTS
for this fault when using a
BiSS feedback device.

F469 FB1.ENCRES is not Feedback Type 43 If the remote feedback Dynamic
power of two, Remote requires that the feed- device's resolutionis a braking
Commutation not possible. | back resolution be a power of two, enter that

power of two. Feedback |valuein FB1.ENCRES.
Type 43 is not supported | Otherwise, choose a feed-
for all feedback res- back device with a sup-
olutions. ported resolution (power of
two) and enter that value in
FB1.ENCRES.

F470 Feedback fault on feed- Feedback is not con- Check tertiary feedback (X9 | Dynamic
back 3. nected or general com- | connection) braking

munication problem.

F471 Operation in Position Mode | Operation in Position Set your drive’s mode of Dynamic
with Halls Only feedback |Mode with Halls Only operation to velocity or braking
not allowed. feedback not allowed. torque when using a Halls

Only feedback.

F473 Wake and Shake - Insuf- | There was less move- Increase WS.IMAX and/or | Disable

ficient movement ment than defined by WS.T. Ortry using power
WS.DISTMIN. WS.MODE 1 or 2. stage

F475 Wake and Shake - Excess |WS.DISTMAX has been |Increase WS.DISTMAX Disable

movement exceededin value or reduce WS.IMAX or | power
WS.MODE 0. Or more WS.T. Wake and Shakeis | stage
than 360 degrees was not suported for ver-
traveled in WS.MODE 2. |tical/overhung loads.

F476 Wake and Shake - Fine- The angle difference Modify WS.IMAX or WS.T |Disable
Coarse delta too large. between the coarse and |and try again. power

fine calculation was lar- stage
ger than 72 deg.
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F478 Wake and Shake - Over WS.VTHRESH was Increase WS.VTHRESH Disable
n478 speed exceeded. value or reduce WS.IMAX or | power
WS.T. stage

F479 Wake and Shake - Loop The angle between com- | Modify WS.IMAX or WS.T | Disable

n479 angle delta too large. plete loops was larger and try again. power

than 72 deg. stage

F480 Field bus command velo- | Fieldbus command velo- |Lower fieldbus command tra- | Disable
city too high. city exceeds VL.LIMITP. |jectory, orincrease the value | power

of VL.LIMITP. stage

F481 Field bus command velo- | Fieldbus command velo- |Increase fieldbus command |Disable
city too low. city exceeds VL.LIMITN. | trajectory, or decrease the | power

value of VL.LIMITN. stage

F482 Wake and Shake - Com- | The motor requires the Clear any faults, activate the | Disable
mutation not initialized. commutation initialization | Wake and Shake procedure | power

(there are no encoder (WS.ARM) and enablethe |stage
commutation tracks, Hall | drive.

sensors, etc.) and no suc-

cessful Wake and Shake

sequence has been per-

formed

F483 Wake and Shake - Motor U | No current was detected | Check the motor con- Disable

phase missing. in the motor's U phase nections and WS.IMAX power
during Wake and Shake | (very low current may pro- stage
initialization (Mode 0 duce this error).
only).

F484 Wake and Shake - Motor V | No current was detected | Check the motor con- Disable

phase missing. in the motor's V phase nections and WS.IMAX power
during Wake and Shake | (very low current may pro- stage
initialization (Mode 0 duce this error).
only).

F485 Wake and Shake - Motor | No current was detected | Check the motor con- Disable

W phase missing. in the motor's W phase | nections and WS.IMAX power
during Wake and Shake | (very low current may pro- stage
initialization (Mode 0 duce this error).
only).

F486 Input change rate exceeds | Motor velocity exceeds | Reduce value of Controlled
maximum speed of emu- | the maximum speed the |DRV.EMUEPULSEWIDTH. |stop
lated encoder. emulated encoder output

can generate.

F487 Wake and Shake - Val- After applying a positive | Check motor phase wiring Disable
idating Positive Movement | current, motor moved in | and motor encoder wiringis | power
Failed. the wrong direction. correct. stage

F489 Wake and Shake - Val- After applying a negative | Check motor phase wiring Disable
idating Negative Move- current, motor moved in | and motor encoder wiringis | power
ment Failed. the wrong direction. correct. stage
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F490 Wake and Shake - Val- During one of the W&S | Contact customer support. | Disable
idating Comm. angle timed | validation stages, the power
out. drive stopped responding stage

to commands.

F491 Wake and Shake - Val- After applying a current, | This indicates a poor motor |Disable
idating Comm. angle the motor moved too far | phase angle was found by power
moved too far - Bad Comm | (>15 electrical degrees). |Wake and Shake. Revise stage
Angle. Wake and Shake para-

meters, and re-run Wake and
Shake.

F492 Wake and Shake - Val- A current larger than This indicates one of the fol- |Disable
idating Comm. angle MOTOR.ICONT was lowing: power
required more than used to excite the motor. Ph leis | : stage
MOTOR.ICONT . ase angle is incor

rect due to a bad
wake and shake.

« Motor has very high
friction requiring high
current to break free.

o Motor power cable is
disconnected or
improperly wired.

F493 Invalid commutation detec- | The velocity of the motor | 1. Check motor phase wiring | Dynamic
ted - motor accelerating in | exceeded WS.CHECKYV | 2. Re-configure wake and braking
the wrong direction. Motor |and the sign of the cur- shake (if Mode O or 1 is
phase may be incorrect. rent was not equal to the |used) 3. Re-run wake and

sign of motor accel- shake to determine correct
eration or the sign of commutation angle

motor velocity for a

period of time larger than

WS.CHECKT.

n495 Failed to process recorder | The drive was unable to | Try starting another cogging |N/A
cogging compensation retrieve or process the compensation teach move.
table. data gathered during the | Should the warning continue

cogging compensation to appear, contact customer
teach move. support.

F501 Bus over voltage. Bus voltage too high. Reduce load or change Disable

n501 Usually, this problemis | motion profile. Check sys- | power

load related. tem regen capacity; add stage
capacity if needed. Check
mains voltage.

F502 Bus under voltage. Warn- | Bus voltage below Check mains voltage. Controlled
ing issued prior to fault. threshold value. stop

F503 Bus capacitor overloaded. |Single phase AC input on | Check mains voltage. Controlled

n503 adrive only rated for stop

three-phase input or
excessive single-phase
power load.
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F504 - |Internal supply voltage Internal supply voltage Check wiring for elec-
F518 fault fault detected tromagnetic compatibility
(EMC). If issue persists
exchange drive.
F519 Regen short circuit. Regen resistor short cir- |Regen IGBT short circuit. Disable
cuit. Contact technical support. | power
stage
F521 Regen over power. Too much power stored | Either get largerregenres- | Disable
n521 in regen resistor. istor or use DC bus sharing | power
to dissipate power. stage
F523 Bus over voltage FPGA. Bus over voltage hard Check mains voltage and Disable
fault. check system brake capa- | power
city. stage
F524 Drive Foldback. Maximum drive power Motion requires too much Controlled
n524 has been exceeded. The |power. Change profile to stop
power has been limited to | reduce load .
protect the drive.
F525 Output over current. Current exceeds drive Check for short or feedback |Disable
peak. faults. power
stage
F526 Current sensor short cir- 1. Current sensor short 1. Restart drive. If issue per- | Disable
cuit. circuit. 2. Motor cable sists, contact technical sup- | power
plugged in upside down | port. 2. Plug in cable right- stage
side up.
F527 lu current AD converter Hardware failure detec- | Restart drive. If issue per- Disable
stuck. ted. sists, contact technical sup- | power
port. stage
F528 Iv current AD converter Hardware failure detec- | Restart drive. If issue per- Disable
stuck. ted. sists, contact technical sup- | power
port. stage
F529 lu current offset limit Hardware failure detec- | Restart drive. If issue per- Disable
exceeded. ted. sists, contact technical sup- | power
port. stage
F530 Iv current offset limit Hardware failure detec- | Restart drive. If issue per- Disable
exceeded. ted. sists, contact technical sup- | power
port. stage
F531 Power stage fault. Hardware failure detec- | Restart drive. If issue per- Disable
ted. sists, replace drive. power
stage
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F532

Message/Warning

Drive motor parameters
setup incomplete.

Before a motor can be
enabled, you must con-
figure a minimum set of
parameters. These para-
meters have not been
configured.

Issue the command
DRV.SETUPREQLIST to
display the list of the para-
meters that you must con-
figure. Configure these
parameters either manually
or automatically. You can
manually configure these
parameters in three ways:
(1) set each parameter indi-
vidually; (2) use the setup
wizard to select the motor; or
(3) select the motor type
from the motor data base in
the Motor window
(MOTOR.AUTOSET must
be set to 0 (off)). If you use
the Motor window, you must
first select the feedback
type. If the motor has Biss
Analog, Endat, or SFD feed-
back (feedback with
memory), then these para-
meters are set automatically
when MOTOR.AUTOSET is
setto 1 (on).

Response
to Fault

Disable
power
stage

F534

Failed to read motor para-
meters from feedback
device.

Motor either does not
have motor feedback
memory, or the motor
feedback memory is not
programmed properly so
the parameters cannot be
read.

Try to read parameters again
by clicking the Disable and
Clear Faults button, or by
issuing the
DRV.CLRFAULTS com-
mand. If this attempt is not
successful, then set
MOTOR.AUTOSET to 0
(off) and program the para-
meters using the setup wiz-
ard or manually set up the
parameters. If the motor has
motor memory (Biss Analog,
Endat, and SFD motors
have motor memory), return
the motor to have the
memory programmed.

Dynamic
braking

F535

Power-board over-tem-
perature fault.

The power-board tem-
perature sensor indicates
more than 85 °C.

Reduce the load of the drive
or ensure better cooling.

Disable
power
stage
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F536 Standby power supply Standby voltage circuit | Check total 24 V power load |Disable
fault. overloaded. of AKD PDMM-N in the Drives
strings (sum of drive and
motor brake supply). The
AKD PDMM-C must be
power-cycled to recover
from this fault.

F537 Precharge fault. Precharge process could | Look for a shortcut in the Disable
not be performed in a string (cable) or exchange Drives and
reasonable amount of hardware Unpower
time. Strings

F541 AC input phase 1 missing. | Mains supply failure Check power connector and | Disable
detected, phase L1 power source. Drives and
missed. Unpower

Strings

F542 AC input phase 2 missing. | Mains supply failure Check power connector and | Disable
detected, phase L2 power source. Drives and
missed. Unpower

Strings

F543 AC input phase 3 missing. | Mains supply failure Check power connector and | Disable
detected, phase L3 power source. Drives and
missed. Unpower

Strings
F545 String current over peak String current is higher Lower AKD PDMM-N cur- | Disable
limit than AKD PDMM-C rent limits to prevent over- Drives and
Rated Peak Current. drawing AKD PDMM-C Unpower
current Strings
F546 String current over con- String current is higher Lower AKD PDMM-N cur- | Disable
tinuous limit than AKD PDMM-C rent limits to prevent over- Drives and
Rated Continuous Cur- | drawing AKD PDMM-C Unpower
rent (I7T). current Strings

F560 Regen near capacity, An F501 Bus Over Increase the size of regen Disable

could not prevent over Voltage has occured resistor to be able to dis- power
voltage. while the Regen Resistor | sipate more power. stage
was at or above 75% of
its dissipation capacity.
F561 More than 8 AKD PDMM- | Too many drives on Reduce NSDs on String 2 to | Disable
Ns connected at string2 string 2. 8orless Drives and
Unpower
Strings
F562 More than 8 AKD PDMM- | Too many drives on Reduce NSDs on String 1 to | Disable
Ns connected at string1 string 1. 8orless Drives and
Unpower
Strings
F564 Number of connected Drive has beenremoved | Investigate AKD PDMM-N |Disable
nodes on string 1 has from string 1. Ethercat communication, Drives and
decreased. determine where network Unpower
connection failed. Strings

Kollmorgen | kdn.kollmorgen.com | June 2017

192




193

AKD PDMM User Guide | 15 Faults and Warnings

Response
to Fault

F565 Number of connected Drive has been removed |Investigate AKD PDMM-N | Disable
nodes on string 2 has from string 2. Ethercat communication, Drives and
decreased. determine where network Unpower

connection failed. Strings

F570 Phase loss. Phase loss detected. Check mains power voltage. | Disable

Fault action configurable by | power
FAULT570.ACTION. stage
n582 Velocity has been limited | Motor Velocity has Referto ECCN 3A225 Lim- | Velocity
commutation speed to less | exceeded the allowed itations for Induction Motors. | command
than 600Hz to meet ECCN | commutation speed will be
3A225 requirements. (599Hz). clamped
at ECCN
3A225 reg-
ulation.
n601 Modbus data rate is too Modbus controller data Reduce data rate. Disable
high. rate is too high. power
stage

F602 Safe torque off. Safe torque off function | Reapply supply voltage to Disable

has been triggered. STO if safe to do so. power

stage
n603 OPMODE incompatible This warning is generated | Select a different Disable

with CMDSOURCE when the drive is enabled | DRV.OPMODE power

and the gearing com- andDRV.CMDSOURCE stage

mand source is selected |combination.

at the same time as

torque or velocity op-

mode.

n604 EMUEMODE incompatible | Emulated encode mode | Select a compatible emu- Disable
with is incompatible with the | lated encode mode or power
DRV.HANDWHEELSRC. |selected handwheel change handwheel source. |stage

source.

F621 Control Board CRC fault. | Communications with the| DRV.CLRFAULTS. If issue |Disable

F623 Power Board CRC fault. Power Board Failed persists, contact technical | power

support. stage

F624 Power Board Watchdog
fault.

F625 Power Board Com-
munication fault.

F626 Power Board FPGA not
configured.

F627 Control Board Watchdog
fault.

F628 AKD PDMM-C Front door |A data packet has not Check cables and clearthe |Disable
packet not received on been received by the fault. Drives and
String 1. AKD PDMM-N or AKD Unpower

PDMM-C (String 1) Strings
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Response
to Fault

F629 AKD PDMM-C Front door | A data packet has not Check cables and clearthe |Disable
packet not received on been received by the fault. Drives and
String 2. AKD PDMM-C (String 2) Unpower
Strings
F630 FPGA cyclic read fault. FPGA-to-firmware data |DRV.CLRFAULTS. Ifissue |Disable
access error. persists, contact technical | power
support. stage
F631 Issue command timed out. | Processingacommand | Try reducing the CPU load of | Controlled
took longer than the com- | the drive by deactivating stop
mand timeout (10-60 sec |unused features or changing
depending on the com- the fieldbus cycle time.
mand).
F701 Fieldbus Runtime. Runtime communication | Check fieldbus connections |Controlled
fault. (X11), settings, and control |stop
unit.
F702 Fieldbus Communication | All fieldbus com- Check fieldbus connections | Controlled
n702 lost. munication was lost. (X11), settings, and control |stop
unit.
F703 Emergency timeout Motor did not stop inthe | Change timeout value, Disable
occurred. timeout defined. change stop parameters, power
improve tuning. stage
F706 Fieldbus cyclic setpoints | Fieldbus master has stop | Check the fieldbus con- Controlled
n706 missing. sending setpoints within | nection and wiring. stop
a certain timeout values.

15.2 Additional error and alarm messages AKD PDMM

Faults/Errors and Warnings/Alerts are displayed in the 7 segment displays of the drive:

AKD PDMM two digits AKD PDMM-M two + one digits

KOLLMORGEN

~ _._:.i AkD" [fflFomm

The two digits LED display indic-
ates the drive messages.

Drive fault messages are coded
with "F", warnings are coded with
"n" and are described in "Fault and

Warning Messages" (=>p. 1)

The one digit LED indicates the
PDMM messages of the AKD
PDMM.

Error messages are coded with "E",
alarms are coded with "A" and are
described in the chapter below.

To simplify handling, the error and alarm handling process is consistent, so you can always apply the same
recovery steps. When an error or alarm occurs, it is displayed to the one digit display, you can identify the
error in the table below and follow the recommendations to fix the problem, clear the display, and resume

machine operation.

Active errors and alarms can be cleared with the controller command ClearCtrlErrors, (Note: non-clearable

errors will remain).
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15.2.1 Alarms

Alarm Description

Cause

Remedy

A01 High temperature CPU temperature near the Check airflow and operating environment
exceeded safe operating temperature are within hardware specifications.
limit.

AO2 Low on memory. Memory leak or corruption. Power-off/on. If problem is recurrent,
check release notes for firmware updates
or return hardware for repair.

A04 Low input voltage +24 volt input power is +19 Check power supply voltage and con-

volts orless. nection to the PDMM.

A12 Flash memory is low Flash memory is almost full. | Clean-up the flash memory by removing

on free space. log files, application programs, recipes,
or other data files. Reset to factory
defaults.

A21 Recoverable process | KAS non-runtime code failed | If problem is recurrent, power-off/on.

or thread failed to during normal operation and Check release notes for firmware
respond during oper- was automatically restarted. | updates.
ation.

A23 CPU is overloaded Reduce the sample rate, simplify the
application, or reduce the application
cycles.

A30 EtherCAT missed a EtherCAT master was unable | Reduce the controller CPU load.

send frame during oper- | to send a frame for one or
ation mode. more cycles.

A38 EtherCAT missed a EtherCAT master did not Check the EtherCAT network wiring and

receive frame during receive a frame for one or devices.
operation mode. more cycles.

A40 Local digital IO missed | Local digital 10 was not Reduce the sample rate, simplify the

acyclic update updated during a cycle or the | application, or reduce the application
updates are no longer syn- cycles.
chronous.
A53 | AKD PDMM-M-MC AKD PDMM-M-M1 model Replace the AKD PDMM with an
was replaced with the | was restored using backup 800MHz model or use backup files from
higher performance M1 | files from a AKD PDMM-M- higher performance AKD PDMM-M-M1
model. MC model. model..
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15.2.2 Errors

When an Error or Alarm occurs, always check the controller log messages. The log messages will provide
more details about the failure and the history of events leading up to the failure. From the log messages, you
can determine the specifics about the cause of the failure to correct the underlying problem.

NOTICE

Eliminate errors and faults in compliance with work safety rules. Troubleshooting only by qualified and
trained staff.

AKD PDMM User Guide | 15 Faults and Warnings

Error Description Cause Remedy

EO01 Critical tem- CPU temperature exceeded | Power-off. Check airflow and operating envir-
perature safe operating temperature onment are within hardware specifications.
exceeded. Oper limit. Allow unit to cool before power-on.
ation is stopped,

CPU will be put
to sleep.

E02 Out of memory. | Memory leak, memory cor- | Power-off/on. If problem is recurrent, check
KAS runtime is | rupted, or hardware memory | release notes for firmware updates or return hard-
stopping. failure. ware for repair.

EO03 Fan failure. CPU cooling fan was not Check temperature and monitor for High temp

able to operate properly. alarm (see AO1). Return hardware for fan replace-
ment.

E10 Firmware is cor- | Flash memory corrupted dur- | Re-download firmware or boot into recovery
rupted. ing firmware download or mode, download. If the problem is recurrent,

flash hardware failure. power-off/on. Check release notes for firmware
updates. firmware, and power-off/on. |f problem
persists, return hardware for repair.

E11 Flash is cor- At startup the filesystem Reset to factory defaults. If problem persists,
rupted, no could not be mounted on the | return hardware for repair.
filesystem is flash.
available.

E12 Not enough Flash memory is full, unable | Clean-up the flash memory by removing log files,
flash memory to write to flash. application programs, recipes, or other data files.
available.

E13 Out of NVRAM | NVRAM is full. Change application to reduce the amount of
space for retained variables.
retained vari-
ables.

E14 Reset to Fact- | Flash memory could not be | Try reset to factory defaults again from power-on.
ory Defaults formatted during a Reset to | If problem persists, return hardware for repair.
failed. Factory Defaults procedure.

E15 | Cannot SD card is not plugged-inor | Insert a valid SD card or re-format the SD card
read/write files | the filesystem is corrupt and | using Settings->SD card->Format button.
from/to a SD cannot be mounted.
card.

E16 Not enough SD card is full, unable to Clean-up SD card space by deleting files or re-
space available | write to the SD card. format the card using Settings->SD card-
on the SD card. >Format button.
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Description Cause
E20 Runtime plug-in, | KAS runtime or application Power-off/on. Reset to factory defaults. If prob-
process, thread | code failed to auto-start at lem is recurrent, check release notes for firm-
or application boot. ware updates or download firmware.
failed to start.
E21 Runtime plug-in, | KAS runtime code failed dur- | Power-off/on. If problem is recurrent, check
process, or ing normal operation. release notes for firmware updates.
thread failed to
respond during
operation.
E22 Fatal errorin Virtual machine failed to Re-compile application, download, and re-start.
PLC program, execute an instruction.
application
stopped.
E23 CPU is over- Either the motion engine Stop the application or power-off/on. Reduce the
loaded. cycle did not complete or the |sample rate, simplify the application, or reduce
PLC program did not com- the application cycles and re-start the application.
plete within the timeout
period due to excessive CPU
loading.
E24 PLC application « Maintenance oper- 1. Check controller web-server home page
cannot be star- ation is in progress. for any maintenance operation in-pro-
ted « Controlleris in online gress. Wait for the operation to finish.
config mode. 2. Connect to the controller with the IDE and
« AKD PDMM Restore disable online config mode.
failed. 3. Check EtherCAT network topology by
o TheIDE version of the using the Scan network button in the web-
compiled PLC code server's Restore tab. Correct the physical
and controller runtime topology and re-execute an AKD
version do not match. PDMMrestore.

4. IDE version (only major.minor.micro)
should match with runtime version. To cor-
rect, install the correct version of IDE or
Runtime.

E30 EtherCAT com- | EtherCAT network operation | Check the EtherCAT network wiring and devices
munication fail- | failed due to a network com- | state. Re-start the application.
ure during munication error.
operational
mode.

E31 EtherCAT com- | EtherCAT network operation | Check the EtherCAT network wiring and devices
munication fail- | failed due to a network com- | state. Re-start the application.
ure during preop | munication error.
mode.

E32 EtherCAT com- | EtherCAT network operation | Check the EtherCAT network wiring and devices
munication fail- | failed due to a network com- | state. Re-start the application.
ure during munication error.
bootstrap mode.

E33 EtherCAT failed | EtherCAT network ini- Check the EtherCAT network wiring and devices
toinitialize into | tialization failed due to a net- | state. Re-start the application.
operational work initialization or
mode. communication error.
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Error Description Cause Remedy

E34 EtherCAT failed | EtherCAT network ini- Check the EtherCAT network wiring and devices
toinitialize into | tialization failed due to a net- | state. Re-start the application.

preop mode. work communication error.

E35 EtherCAT failed | EtherCAT network ini- Check the EtherCAT network wiring and devices
toinitialize into | tialization failed due to a net- | state. Re-start the application.

bootstrap mode. | work communication error.

E36 |EtherCAT net- |EtherCAT network discovery | Check the power state of EtherCAT devices and
work discovery |failed to detect EtherCAT EtherCAT connection LEDs. Verify the condition
failed. devices or EtherCAT network | of the power and EtherCAT cables and their con-

discovery detected changing | nections. If all cabling and connections are good,
network topology (due to inter{ isolate which EtherCAT device is causing the
mittent connections) during | problem and check its operating state according
the scanning process. to manufacturer instructions.

E37 EtherCAT failed | EtherCAT network ini- Check the EtherCAT network wiring and devices
toreturntoinit | tialization failed due to a net- | state. Re-start the application.
state. work communication error.

E50 Backupto SD | Anunrecoverable error Repeat the backup to SD card operation. If it fails
card failed. occurred during the backup | again, replace the SD card.

operation.

E51 Restore from An unrecoverable error Do NOT reboot the PDMM! Repeat the restore

SD card failed.. | occurred during the restore | operation. If it fails again, reset the PDMM to fact-
operation. ory defaults. If problem persists, return hardware
for repair.

E52 SD Backup files | The restore operation failed | Perform a backup operation before the restore or
are missingor | due to missing, incomplete, | use an SD card with valid backup files.
corrupt. or corrupt files on the SD

card.

E53 SD Backup files | The restore operation failed. | Use an SD card with a backup from a PDMM 800
are not com- The backup files are not com-| MHz model.
patible. patible with the PDMM 800

MHz model.

15.3 Clearing Faults

You can clear drive faults in three ways: 1. using the EWV" toolbar; 2. using the EWV Faults screen, 3. using
an external digital signal. Clearing the fault automatically disables the drive (by issuing the DRV.DIS com-
mand). After the fault is cleared, you must then enable the drive again (by issuing the DRV.EN command).
Using external digital signal, clearing the fault does not automatically disable the drive. Once the fault is
cleared, the drive will immediately become enabled again when no fault conditions exist.

The external digital signal method is useful when the application does not require a field bus, therefore the con-
troller cannot issue fieldbus commands (for example, DRV.EN). The fault clearing function is simpler in this
case. The controller can clear a fault condition with a single output and no fieldbus command is required. The
hardware enable input is still utilized for safety. Many machines are set to disable when a fault occurs, there-
fore, the enable circuit is connected only after the fault clear circuit is toggled.

TEmbedded Workbench Views
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1. Using the EWV toolbar. Click the Clear Fault button to clear the fault, then click the Enable button to
enable the drive again.

File Edit View Tools Help

@ G tu:up 0 - Service ~ | 0 - Torque Mode ~ <§isahle & Clear Faults >

2. Using an ASCIl command. In EWV terminal screen, enter DRV.CLRFAULTS, then enter DRV.EN to
enable the drive.

3. Using an external digital signal. First, provide a disable command to the drive, since this command is
not automatically issued when the fault is cleared using an external digital signal. You must provide
this disable command after the drive has disabled itself and before the clear fault command is issued in
order for the clear fault command to be accepted.

Digital input mode 1 clears a fault condition. In the EWV terminal screen, enter DINX.MODE 1, with x set to
the corresponding digital input number. See the AKD PDMM Installation Manual (Digital Inputs (X7/X8) (= p.

1)) for digital input numbers and corresponding pin connections.

Example:

DIN2.MODE 1 sets digital input 2 (pin 9 on connector X7) to perform the clear fault function. Any free digital
input shown in Table x can be set to mode 1 (Reset faults).

15.4 Parameter and Command Error Messages

Error Message Meaning Remedy Occurrence
Error: Parameter or | Parameter orcom- | Check the entered string for accuracy. Con-| General.
command was not | mand string was sult the reference guide or enter DRV.LIST
found. not recognized as a | in the EWV' terminal screen to find valid

known command. | parameters and commands.
Error: Not atrigger | Parameter cannot | Use a different parameter as a trigger Recorder para-
parameter. be used for trig- value. meters.
gering the scope.
Error: Parameter not | Parameter cannot | Do not scope this parameter. Recorder para-
recordable. be scoped. meters.
Error: Wrong argu- | Argument was not | Check the entered argument for accuracy. | General.
ment for parameter | accepted. Consult the reference guide or enter
or command. DRV.LIST in the EWV terminal screen to

find valid parameter and command argu-
ments.

Error: No arguments
allowed for para-
meter or command.

Parameter or com-
mand supports no
arguments.

Enter parameter or command again with no
arguments.

Commands and
read-only para-
meters

Error: Too many
arguments for para-
meter or command.

Too many argu-
ments provided for
this parameter or
command.

Enter again with fewer arguments.

All parameters
and commands
with no orone
argument.

Error: No float
allowed.

Float number was
entered, but only
integer numbers are
allowed.

Enter integer value instead.

All parameters
and commands
with integer argu-
ments.

TEmbedded Workbench Views
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Error Message

Error: Parameter or
command is read-
only.

Meaning

Argument was not
accepted because
the parameter or
command is read-
only.

AKD PDMM User Guide | 15 Faults and Warnings

Remedy
Enter again with no arguments.

Occurrence

Commands and
all read-only para-
meters.

Error: Parameter is
temporarily write pro-
tected.

Argument was not
accepted because
the parameter is cur-
rently read-only.

Check reference guide or KAS IDE help to
determine if the parameter is read-only,
read-write, or nonvolatile.

Some para-
meters that come
from the Smart
Feedback Device
(SFD).

Error: Argument
greater than max-
imum value.

Entered argument
was beyond max-
imum value.

Enter a value that is within the allowable
range. See reference guide or KAS IDE
help for ranges.

Commands and
read-write para-
meters.

Error: Too many
characters in para-
meter or command.

Parameter or com-
mand string was
too long.

Shorten string and enter again.

General.

Error: Argument
less than minimum
value.

Entered argument
was too small.

Enter value that is within the limits.

Commands and
read-write para-
meters.

Error: Argument is
out of data range.

Entered argument
was not withing the
datarange limits.

Enter value that is within the limits.

Commands and
read-write para-
meters.

Error: Parameter or
command is pass-
word protected.

Use of this para-
meter or command
requires a pass-
word.

Contact technical support to obtain pass-
word. Enter valid password.

Password pro-
tected para-
meters and
commands.

Error: Wrong oper-
ation mode for para-

Requested para-
meter or command

Change to valid operation mode.

meter or command. | cannot be per-
formed in this oper-
ation mode.
Error: Drive Action can only be | Disable drive and repeat action.

enabled. Disable
drive and continue.

performed if drive is
disabled.

Error: Drive dis-
abled. Enable drive
and continue.

Action can only be
performed if drive is
enabled.

Enable drive and repeat action.

Error: Data value is
invalid.

Entered data was
not valid.

Provide valid data.

Error: Argument
must be an even
number.

Argument is not an
even number.

Enter a value divisible by two without
remainder.

Error: Argument
must be an odd num-
ber.

Argument must be
an odd number.

Enter a value not divisible by two with
remainder.

Error: Axis is not
homed.

Axis is not homed.

Home axis and repeat action.
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Error Message

Error: All recorder
channels empty.

Meaning

No data is specified
to record.
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Remedy

Specify the data to be recorded and start
again.

Occurrence

Recorder com-
mands.

Error: Process
already active.

Required action is
already running.

Wait until action is finished and start again
if needed.

Error: Motor is cur-
rently in motion.

Action can only be
performed if motor
is not moving.

Stop motion and repeat action.

Motion tasks, ser-
vice motion, and
others.

Error: EEPROM is
bad or does not
exist.

EEPROM is dam-
aged.

Restart drive. If fault persists, replace the
drive and consult technical support.

Error: Unknown
board.

Error: Fault exist-
s.Correct fault con-
dition and then clear
faults.

Afaultis present in
the system.

Clear the fault, disable the drive, and then
enable the drive again.

Error: Cannot clear
faults. Issue soft-
ware or hardware
disable first.

Clear hardware or software enable and
repeat action.

Error: EEPROM is
busy.

Error: Invalid
motor/feedback
poles ratio.

Error: Unknown
Fault.

Situation should not
happen.

Clear fault. If fault recurs, consult technical
support.

Unknown.

Error: Invalid
motor/feedback
poles ratio.

Error: Invalid motion
task parameter.

Error: Invalid motion
task number.

Error: Invalid motion
task velocity.

Error: Invalid motion
task acceleration or
deceleration.

Error: Invalid motion
task customer pro-
file table number.

Error: Invalid motion
task following num-
ber.
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Error Message

Error: Function not
available for the act-
ive command
source.

Meaning
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Remedy Occurrence

Error: Invalid Bode
plot mode for this
function.

Error: Invalid sine-
sweep Bode plot
mode.

Error: Bode plot
start frequency
greater than or equal
to end frequency.

Error: Function not
available while a
controlled stop is in
process.

Error: Not enough
memory available.

Error: Function not
available while a
Bode-plot meas-
urement is active.

Error: lu/lv offset
calculation not fin-
ished.

Error: Buffer over-
flow.

Error: Cannot save
to EEPROM while
inrush relay is
closed.

Error: Test mode is
off.

Error: Cannot
change digital input
mode. Issue soft-
ware or hardware
disable first.

Error: Internal drive
procedure active:
controlled stop,
burn-in, phase find,
or zero.

Error: General
motion fault.
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15.5 Unknown Fault

This fault message occurs when an undefined fault condition is encountered.

15.5.1 Remedies
1. Click Clear Fault.
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16 Troubleshooting the AKD PDMM

Drive problems occur for a variety of reasons, depending on the conditions in your installation. The causes of
faults in multi-axis systems can be especially complex. If you cannot resolve a fault or other issue using the
troubleshooting guidance presented below, customer support can give you further assistance.

NOTE

Eliminate errors and faults in compliance with work safety rules. Troubleshooting only by qualified and
trained staff.

Problem Possible Causes Remedy
HMI message: « wrong cable used, cable plugged « plug cable into the correct sockets
Communication fault into wrong position on drive or on the drive and PC
PC « select correct interface
« wrong PC interface selected
Drive does not « HW Enable not wired « connect HW Enable (X8 pin 4)
enable « HW or SW Enable not set o Apply 24V to HW Enable and select
SW Enable in EWV'/ Fieldbus
Motor does not « drive not enabled « apply ENABLE signal
rotate « software enable not set « set software enable
« break in setpoint cable « check setpoint cable
« motor phases swapped « correct motor phase sequence
« brake not released « check brake control
« drive is mechanically blocked « check mechanics
« motor pole no. set incorrectly « set motor pole no.
« feedback set up incorrectly « set up feedback correctly
Motor oscillates « gainis too high (speed controller) « reduce VL.KP (speed controller)
« feedback cable shielding broken « replace feedback cable
« AGND not wired up « join AGND to CNC-GND
Drive reports « Irms or Ipeak set too low « verify motor/drive sizing
following error « current or velocity limits apply « verify that
IL.LIMITN/P,VL.LIMITN/P are not
« accel/decel ramp is too long limiting the drive
« reduce DRV.ACC/DRV.DEC
Motor overheating « motor operating above its rating « verify motor/drive sizing
« motor current settings incorrect « verify motor continuous and peak
current values are set correctly
Drive too soft « Kp (speed controller) too low « increase VL.KP (speed controller)
« Ki (speed controller) too low « increase VL.KI (speed controller)
« filters set too high « refer to documentation regarding
reducing filtering (VL.AR*)
Drive runs roughly « Kp (speed controller) too high « reduce VL.KP (speed controller)
« Ki (speed controller) too high « reduce VL.KI (speed controller)
« filters set too low « refer to documentation regarding
increasing filtering (VL.AR*)

TEmbedded Workbench Views

Kollmorgen | kdn.kollmorgen.com | June 2017 204




AKD PDMM User Guide | 16 Troubleshooting the AKD PDMM

Problem Possible Causes Remedy

During installation, « MSlinstallerissue. « Cancel the installation and relaunch
the message the installer (you may need to try
“Please wait while several times, the problem is ran-
the installer finishes « Harddisk space not sufficient dom).

determining your « Make sure that you have enough
disk space require- disk space on your hard disk
ments” appears and (~500MB).

never disappears.
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17 Connection Diagrams

17.1 Connection diagram AKD-M00306, AKD-M00606 ... .. .. _ . . ... .. .. ... ... 207
17.2 Connection diagram AKD-MO1206 ... .. .. . .. . L 208
17.3 Connection diagram AKD-M02406, AKD PDMM-M00307 to AKD PDMM-M02407 ... ... 209
17.4 24V auxiliary supply (X)) ... 210
17.5 Motor Power Connection (X2) ... . 211
17.6 External regen resistor (X3) .. ... . 214
17.7 DC Bus link (X3, X14) L.l 217
17.8 Mains supply connection (X3, X4) . 220
17.9 1O Connection ... ... . . 223
17.10  Analog OUtPUL (X8) ... L 225
17.11  ANnalog INPUE (X8) .. L 226
17.12 Command encoder signal connection ... .. ... 227
17.13 Pulse / Direction signal connection ... ... ... . . 229
17.14 CW / CCW signal connection ... ... .. . 230
17.15 Feedback connector (X10) .. .. . . . 231
17.16 Feedback connector (XO) ... . 232
17.17 Feedback connector (X7) .. . 233
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17.1 Connection diagram AKD-M00306, AKD-M00606

Reference Safety Instructions AKD-M00306/00606 Control
and Use As Directed +24V referred
to 1/0 GND
thermal control X10 X7 1
included DCOM7 -7}0— 1/0-GND
DIGITAL-IN7 jmD-0
Feedback 1 O Feedback 1 3
DIGITAL-IN4 =m0 -
> DIGITAL-IN3 —;}c
X9 DIGITAL-OUT2- === D-0 Digital2
Feedback 2/3 6 L=
X  |—<—>—Cw==]Fjectronic Gearing DIGITAL-OUT2+ ‘_7}‘:
Encoder Emulation| DIGITAL-OUT1- j=m>o Digital1
8 ==
DIGITAL-OUT1+ =m0
X2 9 (Ref. Point)
DIGITAL-IN2 j===>-0
10 (Home Switch)
DIGITAL-IN1 =30 -

X8 T -—13-c
Fault \ 2 Emergency
o D0 - Stop Circuit
3
oY O0— —————— -
DCOM8 7 1/0-GND 124V
ENABLE | (NST‘OP)
5
m————— - Fa1 DIGITAL-ING =1 (PsTOP) ~~
- - 1 6
:Bra_k? :‘T—\{—_—_—Z'—r—r—crcT -RB X3 DIGITAL-IN5 |mm=>0—— T~
IreS|s or | : | | : =2] DC ® - o ° ¢
Ll _lpm=n i oc==]+RB  (+DC) AGND N T Y
1 (TR T + tachometer volt.

lol]

l

! F

1 * M B2 Analog-Out+
"Ié—— Analog-In -

- +/-10V speed
10 + setpoint ref.
Fe—————————— * 4 Analog-In +
: I O—C—s— L1
| e a” O L2 X35 1
: [ _6_ L3 DCOM35 '?}O— l/O-GND o4y
| = 7 DIGITAL-IN21 |=mD0—
- —O-C —
| | PE 3
| t - @©-0:| DIGITAL-IN22 |0
| 1 1 XA DIGITAL-IN23 |maa>0—
: o =y DIGITAL-OUT21 U do Digital21
3 - - j— gita
| —oc ] 8 L=
! ) STO DIGITAL-OUT21+ |==mD-0
3 ==1— GND
¢ [ X36 1
. + | [ DCOM36 —230— I/O-GND 454y
Filter Sgﬁ‘\),y[;lg't DIGITAL-IN24 |==Do
- 3
T 1 DIGITAL-IN25 |=mDo0—
[b_\ \ \ DIGITAL-IN26 |==>o
Mains ! DIGITAL-OUT22- |0 Digital22
| 8 L
] [] [] [] [] [] DIGITAL-OUT22+ |=mDo0
Fnt [FnefFns| g Fht| Fia| FHa X6 8
Motion Bus Out —
T X32 8
l TCP/IP, ModBus |=mD>———<»——{ Participant
@ @ PE-connection (protective earth)

L1 L2 L3 PEHJW an
”Jn chassis ground connection (panel)

@ shield connection via plug
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17.2 Connection diagram AKD-M01206

Reference Safety Instructions AKD-M01206 Control
and Use As Directed +2|‘% rg{\?ged
to
thermal control X10 X7 1
included DCOM7 —2}c I/0-GND
DIGITAL-IN7 =m0 -
Feedback 1 > Feedback 1 3
DIGITAL-IN4 =m0 -
) DIGITAL-IN3 —;}c -
X9 DIGITAL-OUT2- j==m D-0 Digital2
Feedback 2/3 6 L:h
—e—s—C =] Electronic Gearing DIGITAL-OUT2+ T}C
Encoder Emulatior e
DIGITAL-OUT1- j==mD-0 Digital1
8 =2
X2 DIGITAL-OUT1+ |emmD-0-
9 (Ref. Point)
DIGITAL-IN2 j===D-o0 -
10 (Home Switch)
DIGITAL-IN1 =20 -
X8 1o~
—
Fault \ 2 Emergency
lamm DO Stop Circuit
3
DCOMS -—4}(: 1/0-GND 124V
ENABLE |===>o0 (NS'?OP)
Remove jumper if
extertnal_#egepn o DIGITAL-ING | =D T~
resistor is connecte ) X3 6 (PSTOP)
————— - Fa1 | +RBint DIGITAL-IN5 j=m>o0 T~
—~ = 2
I Brake Ff—w—E—_-_—h—rE:ff— B = 1
| resistor by Lo 3 AGND | -
1 1 =1 -DC | | | | +-10V
| | | | 8 tachometer volt
| === | 4 Analog-Out+ | + )
i L2 Eaacent Rl 9
! Fao Analog-In - | - +/-10V speed
L __j 10 setpoint
H_J:é Analog-In + | +
5
[ X35 1
| O Cmm- L1
| 1 DCOM35 =m0 1/0-GND
| ——ocme| L2 2 24V
| Il 7 DIGITAL-IN21 |w==D-0
| 7 O—C L3 3
| - o< 8 DIGITAL-IN22 }==mD-0 -
[ 2\ PE 4
| — — oY DIGITAL-IN23 -731: -
|
1 1 DIGITAL-OUT21- j=mD-0 Digital21
I ocmet = 124y X1 8 =
| 3 DIGITAL-OUT21+ je==mDo
! —O-C==]— STO
| 2 X36 1
1 -1
:Ib’ -1-h GND DCOM35 =m0 IO-GND o4y
T-r—I— + - DIGITAL-IN24 |===D-0
. ly unit 3
Fiter |, YT DIGITALIINZS [==>0——
T 1 ‘| DIGITAL-IN26 7}0 -
Eb \ DIGITAL-OUT22- |==m>o Digital22
Mains I 8 R
contactor] | DIGITAL-OUT22+ j=mD-0
(I R - ; _
S0 [0 2 [ Frd Fud Fis Motion Bus Out == Participant
X32 8
I TCP/IP, ModBus  |remm? Participant
@ @ PE-connection (protective earth)
112 L3 PlE n-J-n . ,,J,, chassis ground connection (panel)

@ shield connection via plug
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17.3 Connection diagram AKD-M02406, AKD PDMM-M00307 to AKD PDMM-

M02407
Reference Sa_fety Instructions AKD-M02406/00307...02407 Control
and Use As Directed +24V referred
to I/0 GND
thermal control X10 X7 1 °
included DCOM7 7}07 1/0-GND
DIGITAL-IN7 [w=m>-0
O Feedback 1 3
Feedback 1 DIGITAL-IN4 |mmD0—
) DIGITAL-IN3 -:}c -
X9 DIGITAL-OUT2- === D-0 Digital2
Feedback 2/3 6 L=
X  |——=—C===]Eectronic Gearing DIGITAL-OUT2+ -7}°
Encoder Emulation DIGITAL-OUT1- j=mDo Digital1
8 ==
DIGITAL-OUT1+ j==mD-0
X2 9 (Ref. Point)
1 DIGITAL-IN2 |mm>-0. =
=1 -Br 10 (Home Switch)
DIGITAL-IN1 f==D-o0 -
+Br
A @ e X8 —_— > |
Fault ’ Emergency
u au \ _2: 0 Stop Circuit
V 3
n
W DCOM8 -—4 yYo—— 1 1/0-GND 124V
ENABLE |===>-0 -
Remove jumper if 5 (NSTOP)
external regen DIGITAL-IN6 l==Do - ~
resistor is connected X3
1 +RBint 6 (PSTOP) e
————— - Fa1 == +RBIN DIGITAL-IN5 }mm>0o—
r—=a_,- -
IBra_k? IFT—I—L—_—_—J |_| ? RB AGND .7—ﬁ—ﬁ_'
resistor -— -
! Iy ¢#— | =={DC s || I +/-10V
| I I le—e—— 1 1 4 Analog-Outs | + tachometer volt.
I FTEz = o C=*RB (+D0) AN I
| Fg2 Analog-in - | _
L _ 10 +/-10V speed
ané Analog-In + e + setpoint ref.
| ™ 1
| O (Cmm |1 X4 X35 1
! L oce2] L DCOM35 [emd0—————— I0-GND 55y
! '\ }' oc=| 3 DIGITAL-IN21 |s=)-0—
- 3
| — - ——oC= e DIGITAL-IN22 fmm>o0— <+ ¢
! {’— - —."j@ DIGITAL-IN23 —‘;Dc
! 1 1 — DIGITAL-OUT21- =m0 Digital21
3 DIGITAL-OUT21+ -0
! —oCma{— STO
| 2
1 | X36 1
-t ==—_CGN\D DCOM36 fesd0—————— VOGND 54y
i + u DIGITAL-IN24 |0
- i 3
Fitter *| | Supp it DIGITAL-IN25 |mmd>0—
U DIGITAL-IN26 —‘;Dc -
MEb_ \ _\ DIGITAL-OUT22- =30 Digital22
ains L—
contactor ! | DIGITAL-OUT22+ =m0
(I - : -
Fnt|Fnz|Fns] 1 Frit| Frigf Frs Motion Bus Out [™=
X32 8
" TCP/IP, ModBus |mmD>——<=— 1 Participant
@ @ PE-connection (protective earth)
L1 L2 L3 PE /7'J77 rrn ,-,Jn chassis ground connection (panel)
*=Filter for AKD-x02406 only @ shield connection via plug
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17.4 24V auxiliary supply (X1)

The following diagram describes external 24 VDC power supply, electrically isolated, for example, via an isol-
ating transformer. The required current rating depends on the use of motor brake and option card .

Drive X1
T =S = =i —
l 36V L —
—[ » GND —t— L3
J_ depends on drive type 2_>_C *r— ~ —-——PE

17.4.1 AKD-M003 to 024, connector X1
3248
‘ +24 VVDC Auxiliary voltage
GND 24V Supply GND

STO STO enable (Safe Torque Off)

N
‘ OLSAND ve+ ‘

\‘
‘ O.I.SCIN‘EJVZ+. ‘

17.4.2 AKD-M048, connector X1
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28

1 +24V +24 VDC Auxiliary voltage

2 2 GND 24V Supply GND

M 3 STO +24V STO+24 VDC Auxiliary voltage

N 4 | STOGND STO Supply GND

5 STO-Status 1| Safe Torque Off status channel 1

- 6 STO-Enable | Safe Torque Off enable channel 1
1

7 STO-Status 2 | Safe Torque Off status channel 2

STO-Enable | Safe Torque Off enable channel 2
2

17.5 Motor Power Connection (X2)

Together with the motor supply cable and motor winding, the power output of the drive forms an oscillating cir-
cuit. Characteristics such as cable capacity, cable length, motor inductance, and frequency determine the
maximum voltage in the system.

The AKD PDMM drive is able to protect the connected motor from overloading, if the parameters are set cor-
rectly and the thermal protection sensor is connected and supervised. With Kollmorgen motors the valid data
are automatically set by the internal motor database. With motors from other manufacturers the data from the
nameplate must be entered to the referring fields in the motor view of the Kollmorgen setup software EWV'.

NOTE

The dynamic voltage rise can lead to a reduction in the motor operating life and, on unsuitable motors, to
flashovers in the motor winding.

« Only install motors with insulation class F (acc. to IEC60085) or above.

« Only install cables that meet the requirements .

NOTE

With long motor cables leakage currents endanger the output stage of the drive. For cable lengths from 25 m
to 50 m, a motor choke (3YL) must be wired into the motor cable (near the drive). Refer to your regional
Accessories Manual for Kollmorgen chokes.

Cable length <25 m

Drive -—)—C fl\\ -Br IIA\\” o

Ty
I +Br I
-—)—C :\0/| :\“jl O
PE ,
e -
1 i
U
-)—Oi i : i
| v |
ot -
| |
——}—o I 1 W I |
\u/' \0/'

Cable length >25 m

TEmbedded Workbench Views
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17.5.1 AKD-MO003 to 024, power connector X2
Power connector X2

12-24A

36A Pin = Signal Description

= 1 -BR | Motor holding brake
; 2 +BR | Motor holding brake
m 3 PE Protective earth (motor housing)
i 4 U Motor phase U
5 \% Motor phase V
6 W Motor phase W
. X2
Drive 3 ‘N P
P——0—t— —
| |
4 | U |
> "o : f : f
5) ol Y !
I | i
6 |
D—o—t—H—1
r I

17.5.2 AKD-M048, power connector X2

Cable length maximum 25 m.

—— Pin  Signal Descripton |

U Motor phase U
Vv Motor phase V
W Motor phase W

PE Protective earth (motor housing)

AlWOWIN| -~
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Drive 1X2 o N
S NSIE
3 o : ; w : i

O L

I r

17.6 External regen resistor (X3)

For technical data on the brake circuit .

17.6.1 AKD-MO003 to 024, regen connector X3

Fusing (such as fusible cut-outs) to be provided by the user.

. X3_ -DC
Drive -—)—O

+RB (+DC) P FB1
AN s PR
—)—O | | o * | | - S
+DC RB|nt +RB| | | I | I l
[ =)0 : T—T i RBext
) | FB2 | L4 ——
/'DC __)_%B \I /1 o— o I /1
W LA

RBint with types from 12A only remove @
bridge !

FB1/ FB2 fusing

Drive Model Ampere Ampere UL region CE Region

rating@230V rating@480V example: example (Siba):

AKD-M003 to 012 10A 40A Bussmann 110V to 400V: gRL(gS)
AKD-M024 15A 50A FWP-xxA14F | 400V to 480V: aR
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. AKD-M0010600306 to AKD-M00B06 (X3)
‘ f Pin Signal | Description
;3 1 -RB External Regen Resistor negative
E 3 +RB | External Regen Resistor positive

3d €1 ¢1 171949+00-9Y

AKD-M1206 (X3)

Pin Signal | Description

1 +Rbint | Internal Regen Resistor positive

-RB External Regen Resistor negative

+RB | External Regen Resistor positive

3d €1 ¢1 11 gd+00-94-194

3d €1 ¢1 17 gd+00-94-194

PAAA XX R XX XS LK XXX XX X
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AKD-M02406 & AKD-M-00307 to 02407 (X3)

Pin Signal | Description

2 -RB External Regen Resistor negative

4 +RB | External Regen Resistor positive

Kollmorgen | kdn.kollmorgen.com | June 2017 216




AKD PDMM User Guide | 17 Connection Diagrams

17.6.2 AKD-M048, regen connector X3

Drive

+DC

X3

DC

| A4

=0

PE

+DC

s =
5 6
ool ot |
3] ot | |
P | | E |
1
— |
[

- ror=t

—

g0

RBext l

P

r—=—1

FPS: Fritzlen DC Powerswitch

RBext FPS Range [In] cable cross section
BAS(U)2000-10 FPS-16 10to 16 A min. 2.5 mm?
BAS(U)3000-10 FPS-20 16t020 A min. 4 mm?
BAS(U)6000-10 FPS-25 20t025A min. 4 mm?

PE -RB+DC

AKD-M04807

Pin Signal | Description

1

PE Protective Earth

-RB External Regen

Resistor negative

+DC | External Regen

Resistor positive

17.7 DC Bus link (X3, X14)

The DC bus link can be connected in parallel so that the regen power is divided between all the drives that are
connected to the same DC bus link circuit. Every drive must have it's own power connection to mains
voltage, even if the DC bus link is used. Drives working generatively very often should be placed beside
drives, which need energy. That reduces current flow on longer distances.

« The sum of the rated currents for all of the drives connected in parallel to an AKD-M001003 to 024

must not exceed 48 A.

Use 6 mm?, unshielded single cores with a max. length of 200 mm; use 6 mm? shielded cables for
longer lengths. In this case no fuse for line protection is required.

« The sum of the rated currents for all of the AKD-M048 connected in parallel to an AKD-M048 must not
exceed 96 A. AKD-M048 should be connected in parallel only with AKD-M048 drives. Use 16 mm?,
unshielded single cores with a max. length of 30 mm; use 16 mm? shielded cables for longer lengths.

NOTE

The drives can be destroyed, if DC bus link voltages are different. Only drives with mains supply from the
same mains (identical mains supply voltage) may be connected by the DC bus link. DC bus link connection
of AKD-M048 to other drives than AKD-MO048 is not allowed.

NOTE

The phase lost/ main control is not working on DC-Bus connected drives. A phase lost on a drive inside a
DC Bus connection will be not detected. External phase monitoring to prevent overload of the rectifier is

recommended.
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’; % AKD-M0010600306 to AKD-MO00606 (X3)

of Pin Signal Description

°E 2 DC | DC-Link Bus negative
E 3 +DC (+RB) | DC-Link Bus positive
ofi

<

3d €1 ¢7 171 84+00- 9y

A K R K

AKD-M01206 (X3)
Pin Signal Description
3 -DC DC-Link Bus negative
4 +DC (+RB) | DC-Link Bus positive

3d €1 <1 L1 99+00-g4-19y

» 0022800 ]7€0€288800 =

3d €1 ¢1 L1 99+00-gy-1ay

AKD-M02406 & AKD PDMMO00307 to AKD PDMMO02407 (X3)

Pin Signal Description
3 -DC DC-Link Bus negative
4 +DC (+RB) | DC-Link Bus positive
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s AKD-M04807 (X14)
; Pin Signal Description
1 -DC DC-Link Bus negative
2 n.c. not connected
3 +DC DC-Link Bus positive

B NOTE: Should be connected in parallel only with AKD-M048 drives.

17.7.1 DC Bus topology with Y connectors (24 A max.)

x012 X3 x3| x003
&L)_i 2]
+RB (+DC) 4>_27 3 | +RB (+DC)
+DC +RBint| 4
| |
RBint
-DC -RB_| 2
x024 X3
<D |3
+RB (+DC) | 4
>_27|f\ FB1 I/\
| I
+DC +RBint 1 | | | |
RB:lint >_i | +—+ {: RBext |
-DC N 2 | l )
RB _)_i | /I FB2 | /I L
S b v  Am®

Without DC Bus fuses, other devices can become damaged or destroyed if, for example, a device fails due to
an internal short circuit. If multiple drives are connected in parallel, then it is usual to insert DC Bus fuses
between groups of drives (with a group consisting of two or three devices, depending on the current) in order
to limit any possible resulting damage. Fuses cannot avoid damage by current peaks completely.

Drive Drive Drive Drive Drive Drive
+ - + - + - + - + - + -
I [ [ — 1| [l l

—_—
- 1

17.7.2 DC Bus topology with busbar

This wiring does not require Y connectors. If a device fails due to a short-circuit, only its DC Bus fuses are
tripped and the rest of the network continues uninterrupted. The solid busbars can conduct significantly larger
currents, because the compensating current does not flow through the connector as above. For this reason,
almost as many drives as desired can be connected in parallel in this form. This arrangement is frequently
also useful for connecting KCM capacitor modules.
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Drive Drive Drive Drive Drive Drive

—
| —
| —
| —
| e—
1

17.8 Mains supply connection (X3, X4)
Drives in the AKD PDMM series can be supplied as follows:

o AKD-Mzzz06: 1 or 3 phase industrial supply networks
(not more than 200 kA symmetrical rated current at 120 V and 240 V).

o AKD-Mzzz07: 3 phase industrial supply networks
(not more than 200 kA symmetrical rated current at 240V, 400 V and 480 V).

« AKD-MO04807: In case of mains voltage asymmetry >3% a mains choke 3L0,24-50-2 (see regional
Accessories Manual) must be used.

Connection to other voltage types of supply networks is possible with an additional isolating transformer. Peri-
odic overvoltages between phases (L1, L2, L3) and the housing of the drive must not exceed 1000 V peak. In
accordance with IEC 61800, voltage spikes (< 50 us) between phases must not exceed 1000 V. Voltage
spikes (< 50 ps) between a phase and the housing must not exceed 2000 V.

AKD-M0010600306 to AKD-M00606 (X3)

&
® % Pin Signal Description
af :

® % 4 L1 Line 1

(= 5 L2 Line 2

: > 6 L3 Line 3

® B 7 PE Protective Earth
<

ad €7 ¢1 1L1849+00-gy

ALK XA X X X
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AKD-M01206 (X3)

% Pin Signal | Description

& 5 L1 | Line1

? 6 L2 Line 2

- 7 L3 |Line3

; 8 PE Protective Earth
i

3d €1 ¢1 11 gd+00-94-194

AKD-M02406 & AKD-M00307 to AKD-M02407 (X4)

Pin Signal | Description

N 1 L1 Line 1
g 2 L2 Line 2
a 3 L3 Line 3
4 PE Protective Earth

=T T2 10

AKD-M04807 (X4)
Pin Signal | Description

1 L1 Line 1
2 L2 Line 2
3 L3 Line 3
4 PE Protective Earth
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17.8.1 Three phase connection (all AKD PDMM types)

« Directly to 3-phase supply network, supply networks
« Filtering for AKD-Mzzz06 to be provided by the user.
« Fusing (such as fusible cut-outs) to be provided by the user .

L1 - LN
_— = | | ©
| | S FN2
L2 | | RS-
I| || gQ_,/_E' L2
— ~ | 1 *e |
13 || | < L
_)—o!} — 55—t

¥
Y«
3+
"

77777

17.8.2 Single/Dual phase connection (AKD-M0010600306 to AKD-M01206 only)

« Directly to single-phase supply network (120 V_4 o, to 240 V*+10%) with neutral line or
Directly to two-phase supply network (120 V_4 o, to 240 V+10%) without neutral line
Supply networks

Leave L3 open circuit

Filtering to be provided by the user.

Fusing (such as fusible cut-outs) to be provided by the user
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— o - — L1
| = | } | } 5
2 | R
—)—O ] } T } N
/77777
Drive PE

1 .
o ad L1
L2 | | | E | N2
-1 = — L L2
N ol

17.9 1/0 Connection

17.9.1 Overview

17.9.1.1 1/0O connectors X7 and X8 (all AKD PDMM variants)

Standard digital and analog 1/O signals are connected to X7 and X8.

AKD PDMM-X-B , -P, -T

Signal Abbreviation Function

X7 1 Digital Common X7 DCOM7 Common line for
X7 pins 2, 3, 4,9, 10
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Conn. Pin Signal Abbreviation Function
X7 2 Digital Input 7 DIGITAL-IN 7 Programmable
X7 3 Digital Input 4 DIGITAL-IN 4 Programmable
X7 4 Digital Input 3 DIGITAL-IN 3 Programmable
X7 5 Digital Output 2- DIGITAL-OUT2- Programmable
X7 6 Digital Output 2+ DIGITAL-OUT2+ Programmable
X7 7 Digital Output 1- DIGITAL-OUT1- Programmable
X7 8 Digital Output 1+ DIGITAL-OUT1+ Programmable
X7 9 Digital Input 2 DIGITAL-IN 2 Programmable,fast
X7 10 Digital Input 1 DIGITAL-IN 1 Programmable,fast
X8 1 Fault Relay Output Fault Relay Output Fault Relay Output
X8 Fault Relay Output Fault Relay Output Fault Relay Output
X8 Digital Common X8 DCOMS8 Common line for
X8 pins 4, 5,6
X8 4 Digital Input 8 DIGITAL-IN 8 Output stage enable,
not programmable
X8 5 Digital Input 6 DIGITAL-IN 6 Programmable
X8 6 Digital Input 5 DIGITAL-IN 5 Programmable
X8 7 Analog Ground AGND Analog GND
X8 8 Analog Output + Analog-Out Actual velocity voltage
X8 9 Analog Input - Analog-In- Velocity set point
X8 10 Analog Input + Analog-In+

Digital common lines for X7 and X8 are not common to each other.

The DCOMX line should be connected to the OV of the I/0 supply when using sensors of type "Source" with
digital inputs.

The DCOMX line should be connected to the 24V of the I/O supply when using sensors of type "Sink" with
digital inputs.

17.9.1.2 1/0 connectors X35 and X36 (AKD PDMM only)
AKD PDMM offers two additional connectors X35 and X36 for digital 1/0 signals.
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Abbreviation Function
X35 1 Digital Common X35 DCOM35 Common line for
X35pins 2, 3,4
X35 2 Digital Input 21 DIGITAL-IN 21 Programmable
X35 3 Digital Input 22 DIGITAL-IN 22 Programmable
X35 4 Digital Input 23 DIGITAL-IN 23 Programmable
X35 5 n.c. n.c. -
X35 6 n.c. n.c. -
X35 7 Digital Output 21- DIGITAL-OUT21- Programmable
X35 8 Digital Output 21+ DIGITAL-OUT21+ Programmable
X36 1 Digital Common X36 DCOM36 Common line for
X36 pins 2, 3, 4
X36 2 Digital Input 24 DIGITAL-IN 24 Programmable
X36 3 Digital Input 25 DIGITAL-IN 25 Programmable
X36 4 Digital Input 26 DIGITAL-IN 26 Programmable
X36 5 n.c. n.c. -
X36 6 n.c. n.c. -
X36 7 Digital Output 22- DIGITAL-OUT22- Programmable
X36 8 Digital Output 22+ DIGITAL-OUT22+ Programmable

Digital common lines for X35 and X36 are not common to each other.
The DCOMX line should be connected to the OV of the 1/0 supply when using sensors of type "Source” with
digital inputs.
The DCOMXx line should be connected to the 24V of the I/O supply when using sensors of type "Sink" with
digital inputs.

17.10 Analog Output (X8)

Analog Outputs can be used to output converted analog values of digital measurements recorded in the drive.
The standard drive offers one analog output on X8. A list of the pre-programmed functions is included in the
EWV' setup software.

Technical characteristics

Output voltage range referring to AGND: 10V
Resolution: 16 Bit and fully monotonic

Update rate: 4 kHz

Unadjusted offset: < 50 mV

Offset drift typ: 250 uVv/°C

Gain or slope tolerance: +/- 3%

Nonlinearity: < 0.1% of full scale or 20 mV
Output impedance: 110 ohms

Specification complies with IEC 61131-2 Table 11
-3 dB Bandwidth: >8 kHz

Maximum output current: 20 mA

TEmbedded Workbench Views
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« Capacitive load: any value but response speed limited by max lout and by Rout
« Protected for short circuit to AGND

Analog Output Wiring Diagram

Drive
control
) I:ll> i Analog-Out Analog
I AGND CNC-GND
Ji CNC-GND
I/O Option
] I::> i Analog-Out 2 Analog 2
I AGND CNC-GND
-[ CNC-GND
Drive control
] E% _T_ Analog-Out Analog
|
|
|
I J_ AGND | CNC-GND
|
. » ».———% CNC-GND

17.11 Analog Input (X8)

The drive is fitted with differential inputs for analog torque, velocity, or position control. The standard drive
offers one analog input on X8.

Technical characteristics

Differential input voltage range: £ 12.5V
Maximum input voltage referring to I/O Return: -12.5, +16.0 V
Resolution: 16 Bit and fully monotonic

Firmware update rate: 16 kHz

Unadjusted offset: < 50 mV

Offset drift typ: 250 uV/° C

Gain or slope tolerance: +/- 3%

Nonlinearity: < 0.1% of full scale or 12.5 mV
Common Mode Rejection Ratio: > 30 dB at 60 Hz
Input impedance: > 13k Ohms

Signal to noise ratio referred to full scale:
AIN.CUTOFF = 3000 Hz: 14 bit

AIN.CUTOFF = 800 Hz: 16 bit

o o [ ] [ ] [ ] [] [] [] [] L] L] L] L]

Analog Input Wiring Diagram
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Drive control
X8
" 130k 22k Analog-In - |9
. — -
— i 130k 22k Ana|og-|n+ 10 1oV
[ } —-— +
i )| q GND
~ ~
: D II o |2
I/0 Option X24
" 130k 22k Analog-In 2- |2 -
) -
— e
) I130k 22k . Anfalog-In 2+ | 1 Py
[ ] » — +
)| o GND
>
~ ~
A1 4
Drive control
X8
" 130k 22k Analog-In - | 9
. — -
+/-10V
— ) ]130|< 22k . Analog-In + | 10
I ] = +
| d onD
>
XX X
: D II B |®

Application examples for set point input Analog-In:

« reduced-sensitivity input for setting-up/jog operation
« pre-control/override
Defining the direction of rotation

Standard setting: clockwise rotation of the motor shaft (looking at the shaft end) affected by positive voltage
between terminal (+ ) and terminal ( -)

To reverse the direction of rotation, swap the connections to terminals +/-, or change the DRV.DIR parameter
in the “Feedback 1” screen page.

1712 Command encoder signal connection

17.12.1 Incremental encoder input 5 V (X9)

A 5V A quad B encoder, or the encoder emulation output of another drive can be connected to this input and
used as a commander encoder, dual loop feedback, gearing or camming input. Parameter setting FB2.MODE
=0, FB2.SOURCE=1.

NOTE

Don't use for primary motor feedback connection!

Connection Diagram
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X
©

Drive Encoder AquadB

>
2

f}\w%\_\
|
!

RS-485 —=A

— 4 1509[:]
Input 1

) | ||
RS-485 C L L (st B
— 1 1509[:] 5 | |Xm N _
Input 2 C i I C—-—«—B
7 || ||
RS-485

E— 150(2[:]
Input 3

%
LA

15V —— ——— Up

voltage supply
——— 0V

5V +/-56%
max. 250mA

GND —#&=—

g g
|

o Tolpe

Shield ¢

|

17.12.2 Incremental encoder input 24 V (X7)

A 24V A quad B encoder can be connected to the digital inputs 1 and 2 and used as a commander encoder,
dual loop feedback, gearing or camming input.
Parameter setting FB2.MODE = 0, FB2.SOURCE=2.

NOTE

Don't use for primary motor feedback connection!

Connection Diagram

% DIGITAL-IN2 | 9
TLH> s o

+ (— e Channel A

m >'*512 ‘@ DIGITAL-IN1 2 )—o—|—|—H—( =i Channel B
DCOM7 L)—O—:—:—HC-—q— GND / 24V
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17.12.3 Encoder with EnDat 2.2 input 5 V (X9)

A single-turn or multi-turn encoder with EnDat 2.2 can be connected to this input and used as a commander
encoder, dual loop feedback, gearing or camming input.
Parameter setting FB3.MODE=0, DRV.EMUEMODE=11.

NOTE

Can be used as primary motor feedback connectio

Connection Diagram

Drive| X9 Encoder EnDat 2.2
1 /e mn
RS-485 (s H H— - CLOCK
< 1500[:] 2
Input 1 (s w——t——— CLOCK
\ || ||
RS.485 C L L (___>_<— DATA
< 1500[:] 5 | |XXXX | |
Input 2 (e I I (w=—>—<— DATA
| | | | _C— Up
| | | | Sense
| | | | —C_ ov
o | ||
sV 5% OV ™ _CB i iXXXX H—=C g Lftp |
L EOmA voltage supply
max m GND _’__C | | | I C - OV
6 |l ||
Shield 4 '

17.13 Pulse / Direction signal connection

The drive can be connected to a stepper-motor controller. Set parameters for the drive with EWV'. The num-
ber of pulses can be adjusted, so that the drive can be adapted to match any stepper controller.

Speed profile and signal diagram

TEmbedded Workbench Views
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Vi a=0 +a a=0 -a a=0 +a a=0

use I

Direction

Equivalences

path traversed s —_— number of pulses
velocity v e pulse frequency
acceleration a —_— rate of change of pulse frequency

17.13.1 Pulse / Direction input 5 V (X9)

Connection to 5 V signal level stepper-motor controllers.

Drive | X9

y A A Controller
(u I - (wmt—— Pulse +
. U ] T !
e RV )
C | | C—-—<— Pulse -

—=— Direction -

3

Shield ¢ - -

4
. (s ==1 -« Direction +
RS-485 4 1509LL_| \5 | L |
C | | (—

17.13.2 Pulse / Direction Input 5V to 24 V (X7)

Connection industry standard 5V logic stepper-motor controllers with Pulse/Direction or Step/Direction out-
puts. Note that the X7 opto inputs can work with 5V up to 24V logic and so these inputs can be driven by 24V
logic inputs as well.

Drive X7 Controller

TLHA 7% DIGITALINZ 9_) H
||

’ DIGITAL-IN1 10
[TLHAA 0% —)—oH
||
[

B
b

—=— Pyise (TTL)

—=— Direction (TTL)

—a— 5V ... 24V

pcomz | 1
)—c

4 — 1 — 1T
R P ™)
11

1714 CW/CCW signal connection
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17.14.1 CW/ CCW input 5V (X9)
The drive can be connected to a third-party controller which delivers 5V CW/CCW signals

Drive | X9 Controller
1 I A
. f__H—j : : : :_H—( =l e CW+
RS-485 q 1509[:] \2
|| ||
f4 CCW +
-— -
RS-485 ¢ 1509|j \5 | |
(s I I - < CCW -
A | | e
GND C (a oV
s |l ||
Shield ~§—(mm=—e v

17.14.2 CW / CCW input 24 V (X7)
The drive can be connected to a third-party controller which delivers 24 V CW/CCW signals.

Drive X7 A A Controller
T} & _ DIGITAL-IN2 |9 H H (= ow
| N
' DIGITAL-IN1 10
Ll 1% =) —oH——H(=t—= ccw
1 | N
DCoM? —)—0| | i (w=t—=- GND/24V
[

17.15 Feedback connector (X10)

: : . Sine | Incr. Tamagawa
SFD3/ BiSS B BiSS C EnDAT EnDAT Hiper- Enc. | Enc.  Hall Smart

DSL (analog) (digital). 2.1 2.2 face +Hall | +Hall Abs*
1 - - - - - - - - Hall U |Hall U|HallU -

SFD
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Pin SFD

DSL

BiSS B BiSS C EnDAT EnDAT
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(analog) (digital). 2.1
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2.2

Sine
Enc.
+Hall

Incr.
Enc.
+Hall

Hall

Abs*

Tamagawa
Smart

2 - - CLK+ | CLK+ | CLK+ | CLK+ - Hall V|Hall V| Hall vV -
3 - - CLK- | CLK- | CLK- | CLK- - Hall W{Hall W|Hall W -

4 |SEN+ - - SEN+ | SEN+ | SEN+ | SEN+| SEN+ |SEN+|SEN+| - SEN+
5 | SEN- - - SEN- | SEN- | SEN- | SEN-| SEN- |SEN-|SEN-| - SEN-
6 |COM+|COM+ | R1Ref+ | DAT+ | DAT+ | DAT+ | DAT+ | DAT+ |Zerot|Zerot+| - SD+
7 |COM-| COM- | R2Ref- | DAT- | DAT- | DAT- | DAT- | DAT- | Zero- | Zero- - SD-
8 - Thermal control (+)

9 - Thermal control (-)

10| +5V |8to9V - +5V | +5V | +5V | +5V | 8to9V | +5V | +5V | +5V +5V
11| OV ov - oV oV ov oV ov ov | OV | OV oV
12 - S1SIN+| A+ - A+ - SIN+ A+ A+ - -
13 - S3SIN-| A- - A- - SIN- A- A- - -
14 - |S2C0OS+| B+ - B+ - COS+ | B+ B+ - -
15 - S4COS-| B- - B- - COs- B- B- - -

CLK = CLOCK, DAT = DATA, SEN = SENSE, *= for AKD PDMM with "NB" (rev 8+) only

Pin SFD SFD3/ Incr. Enc. Hall
DSL +Hall

1 - - Hall U Hall U
2 - - Hall V Hall vV
3 - - Hall W Hall W
4 SENSE+ - SENSE+ -

5 SENSE- - SENSE- -

6 COM+ COM+ Zero+ -

7 COM- COM- Zero- -

8 - - Thermal control (+)

9 - - Thermal control (-)

10 +5V 8to9V +5V +5V
11 ov oV ov oV
12 - - A+ -
13 - - A- -
14 - - B+ -
15 - - B- -

17.16 Feedback connector (X9)
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Pin Pulse/Direction Cw/CCW Incremental Encoder Encoder with EnDat 2.2
1 Pulse+ CW+ A+ CLOCK+
2 Pulse- CW- A- CLOCK-
3 GND GND GND GND
4 Direction+ CCWwW+ B+ DATA+
5 Direction- CCW- B- DATA-
6 Shield Shield Shield Shield
7 - - Zero+ -
8 - - Zero- -
9

+ 5V (supply, output)

+5V (supply, output)

B

IORGEN *

17.17 Feedback connector (X7)

Pulse/Direction

CW/CCW

Incremental Encoder

9 Pulse Ccw Channel A
10 Direction CCW Channel B
1 Common Common Common
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18 AKD PDMM Firmware

18.1 Check AKD PDMM Drive Firmware
To check AKD PDMM Firmware with KAS IDE:

1. Create a new project
2. Set the controller type and IP address
3. Inthe Project Explorer, double-click the EtherCAT node to open the EtherCAT Devices summary win-
dow
4. Inthe Devices tab, click the Scan Devices button
5. Choose the Create... option to map the physical device to a new device
6. If the version is not correct, continue following with the procedure below
7. Compile the project
8. Connect to the controller
9. Download the project to the controller
10. If the version is not correct, download the new firmware (click here) and follow with the next procedure.

18.2 Download AKD PDMM Drive Firmware

Component Download

AKD PDMM Drive FW - Version: AKD-M-MCEC-V01-06-00-003.i00 4 MB

To upgrade AKD PDMM Firmware with KAS IDE, continue from the previous procedure as follows:

1. Inthe EtherCAT Devices summary window, deactivate the Online Configuration Mode
2. Select the drives to be updated with the same firmware

(Note that the FW download is limited to 16 drives at a time)
3. Click Upgrade Firmware button

/AWARNING |

Give careful attention to any warning dialog that appears at this point. These warnings usually include import-
ant information about preventing damage to the drives.

3. Browse to select the new AKD firmware file
4. Click Open to start the updating procedure

18.3 AKD PDMM Firmware Update

Based on the FoE protocol, the AKD PDMM Firmware can be downloaded as follows:

Scan the devices and make sure all devices are created
Compile the project

Connect to the controller

Download the project to the controller

Open the EtherCAT Devices summary form

Select the drives to be updated with the same firmware
Click the Upgrade Firmware button

AWARNING

Give careful attention to any warning dialog that appears at this point. These warnings usually include
important information about preventing damage to the drives.

Noakrwd=

8. Browse to select the new AKD firmware file
9. Click Open to start the updating procedure
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NOTE

This procedure is not possible when applications are running and when the drive is in Online Con-
figuration Mode.

During the firmware download, the AKD Firmware Update window displays a progress bar and the following
messages are displayed:

« Uploading firmware to the drive
During the download process, the drive LED displays [dL]. Additional codes may appear during the
download; see 3.2 Display Codes for a description of codes related to the firmware download.

« Resetting the drive

« Firmware update is complete

/A CAUTION |

While the firmware is downloading to your drive, do not remove the 24V logic power. If you remove the 24V
logic power during a firmware download, a severe drive crash can occur. If a crash occurs, the drive will
restart in a special mode and prompt you to reload the firmware.
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19 Parameter and Command Reference Guide

19.1 About the Parameter and Command Reference Guide .................... ... ............... 251
19.1.1 Parameter and Command Naming Conventions .. ... ... .. o i i i, 252
19.1.2 Summary of Parameters and Commands ... ... 253

19.2 AIN Parameters . 271
19,21 AIN.CUTOFF 272
19.2. 2 AIN. DEADBAND . 273
19.2.3 AIN.DEADBANDMODE . ... . 275
19.2.4 AIN.ISCALE . 277
19.2. 5 AIN.MODE . 278
19.2.6 AIN.OFFSET . 279
19.2.7 AIN.OVFTHRESH . 280
19.2. 8 AIN.OVWTHRESH 281
19,29 AIN.PS CALE L 282
19. 210 AIN.UVFTHRESH 284
19,211 AIN.UVWTHRESH 285
19,212 AIN.VALUE 286
19,218 AIN.V S CALE . 287
19 2.0 288

19.3 AOUT Parameters ... ... ... . L 289
19.3.1 AOUT.CUTOFF e 290
19.3.2 AOUT.DEBUGADDR ... 291
19.3.3 AOUT.DEBUGDATATY PE . L 292
19.3.4 AOUT. DEBUGS CALE ... e 293
19.3. 5 AOUT.ISCALE . 294
19.3.6 AOUT.MODE e 295
19.3.7 AOUT.OFFSET 296
19.3.8 AOUT . PSCALE . 297
19.3.9 AOUT.VALUE e 298
19.3.10 AOUT. VALUEU 299
19.3.11 AOUT. VS CALE L 300

19.4 AOUT 2 Parameters .. .. 301
19.4.1 AOUT 2. CUTOFF 302
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19.4. 2 AOUT 2.MODE . 303
19.4.3 AOUT 2. OFF SET .o 304
19.4.4 AOUT 2.V ALUE 305
19.4.5 AOUT 2. VALUEU 306
19.5 BODE Parameters ... . ... 307
19.5.1 BODE.EXCITEGAP . . e 308
19.5. 2 BODE . FREQ ... o . 309
19.5. 3 BODE. IAMP 310
19.5.4 BODE.IFLIMIT o 311
19.5. 5 BODE.IFTHRESH .. . 312
19.5.6 BODE.INJECTPOINT el 313
19.5.7 BODE.MODE . 314
19.5.8 BODE.MODETIMER ... . 317
19.5.9 BODE. PRBDEPTH .l 319
19.5.10 BODE.VAMP 320
19.5.11 BODE.VFLIMIT e 321
19.5.12 BODE.VFTHRESH ... . 322
19.6 CMP Parameters .. .. 323
19.6.1 CMPX. ADV ANCE . 324
19.6. 2 CMPX. ARM L 325
19.6.3 CMPX.MODBOUND T 326
19.6.4 CMPX.MODBOUND 2 . 328
19.6.5 CMPX.MODE . 330
19.6.6 CMPX.MODEN L 332
19.6.7 CMPX.MODV ALUE . . L 333
19.6.8 CMPX.OUTMASK . 334
19.6.9 CMPX. SETPOINT e 335
19.6.10 CMPX.SOURCE ... 337
19.6.11 CMPx.SOURCEVALUE . 338
19.6.12 CMPX. ST ATE el 339
19.6.13 CMPX.WIDTH 340
19.6.14 CMPX. WIDTHTY PE e 342
19.7 COGCOMP Parameters ... .. ... ... i 344
19.7.1 COGCOMP.CORRECTIONTABLE . ... . 345
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19.7.2 COGCOMP.CORRECTIONVALUE ... . 346
19.7.3 COGCOMP.EN . 347
19.7.4 COGCOMP.LOAD ... 348
19.7.5 COGCOMP.RANGEHIGH ... L 349
19.7.6 COGCOMP.RANGELOW . 350
19.7.7 COGCOMP.SAVE . 351
19.7.8 COGCOMP. TEACH .. L 352
19.7.9 COGCOMP.Y 353
19.8 CS Parameters ... ... ... .. 354
19.8.1 CS.DE C 355
19.8. 2 CS. ST ATE e 356
19.8.3 CS. T O L 357
19.8.4 CS.VTHRESH . 358
19.9 DIN Parameters ... ... 359
19.9.1 DIN.HCMD1 TO DIN.HCMD4 360
19.9.2DIN.LCMD1to DIN.LCMDA 361
19.9. 3 DIN. RO T ARY . 362
19.9.4 DIN.STATES L 363
19.9.5DINT.FILTER TO DIN7.FILTER .. e 364
19.9.6 DINT.FILTER to DIN2.FILTER ... ... . 365
19.9.7 DINT.INV to DIN 7. INV 366
19.9.8 DINT.INVEO DIN 2. INV el 367
19.9.9DIN1.MODE TO DIN7.MODE ... 368
19.9.10 DIN1.PARAM TO DIN7. PARAM e 370
19.9.11 DIN1.STATE TO DIN7. STATE . 372
19.9.12 DIN1.STATE to DIN 2. STATE .. . 373
19.9.13 DINO. STATE to DINT . STATE e 374
19.10 DIO Parameters ... ... ... .. 375
19.10.1 DIOO.INV to DIOT . INV 376
19.10.2 DIO9.DIR to DIOM . DIR e 377
19.11 DOUT Parameters . .. 378
19111 DOUT.CT R e 379
19.11.2 DOUT.RELAYMODE . 380
19.11.3 DOUT. STATES L 381
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19.11.4 DOUT1.MODE and DOUT2.MODE .. ... . 382
19.11.5DOUT1.PARAM AND DOUT2.PARAM ... 384
19.11.6 DOUT1.STATE AND DOUT2.STATE ... e 386
19.11.7 DOUT1.STATEU AND DOUT2.STATEU .. ... 387
19.11.8 DOUT9.MODE to DOUTI1.MODE __ ... . ... 388
19.11.9 DOUT9.PARAM to DOUTAII.MODE ... .. o i 389
19.11.10 DOUT9.STATE to DOUTI1.STATE . . 390
19.11.11 DOUTO.STATEU to DOUTI1.STATEU . e 391
19.12 DRV Parameters ... ... ... ... L 392
19.12.1 DRV ACC . 395
19.12.2DRV.ACTIVE .o L 397
19.12.3 DRV.BLINKDISPLAY 398
19.12.4 DRV.BOOTTIME . 399
19.12.5 DRV.CLRCRASHDUMP . ..l 400
19.12.6 DRV.CLRFAULTHIST L 401
19.12.7 DRV, CLRFAULT S 402
19.12.8 DRV.CMD DE LAY il 403
19.12.9 DRV.CMDSOURCE .l 404
19.12.10 DRV.CRASHDUMP . e 405
19.12.11 DRV.CUSTOMIDENTIFIER . 406
19.12.12 DRV . DBILIMIT il 407
19,1213 DRV.DEC .. 408
19.12.14 DRV . DIFV AR . 410
19.12. 15 DRV . DIR 411
19.12.16 DRV . DS il 413
19.12.17 DRV. DISMODE il 414
19.12.18 DRV.DISSOURCES ... . 415
19.12.19 DRV.DISSOURCESMASK 416
19.12.20 DRV . DIST O ol 417
19.12.21 DRV.DOWNLOADALLOWED ... 418
19.12.22 DRV.EMUECHECKSPEED ... 419
19.12.23DRV.EMUEDIR . ..l 420
19.12.24 DRV.EMUEMODE . 421
19.12.25 DRV.EMUEMTURN 423
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19.12.26 DRV.EMUEPULSEWIDTH .. L 424
19.12.27 DRV.EMUERES . . 425
19.12.28 DRV.EMUESTEPCMD ... . i 426
19.12.29 DRV.EMUESTEPCMDPIN .. L 427
19.12.30 DRV.EMUESTEPCMDPOUT ... L 428
19.12.31 DRV.EMUEZOFF SET ... i 429
10.12.32 DRV.EN L 430
19.12.33 DRV.ENDEFAULT L e 431
19.12.34 DRV.ERRORLIST . 432
19.12.35 DRV.FAULTDISPLAYMODE . ... 433
10.12.36 DRV.FAULTHIST L e 434
19.12.37 DRV.FAULT1to DRV.FAULTA0 ... 435
10.12.38 DRV . FAULT S L 436
19.12.39 DRV.HANDWHEELSRC ... i 437
19.12.40 DRV.HELP . 438
10.12.41 DRV.HELPALL . . 439
19.12.42 DRV. HWENABLE . 440
19.12.43 DRV. HWENDEL LAY L 441
19.12.44 DRV.HWENMODE ... e 442
19.12.45 DRV .ICONT L 443
19.12.46 DRV.INF O .. 444
10.12.47 DRV IPEAK L 446
19.12.48 DRV.IZERO . 447
10.12.40 DRV . LIST . 448
19.12.50 DRV.LOGICV OLT S .. 449
19.12.51 DRV.MEMAD DR .. 450
10.12.52 DRV.MEM D AT A 451
19.12.53 DRV.MOTIONDISSOURCES ... .. . 452
19.12.54 DRV .INAME 453
19.12.55 DRV.NVCHE CK ... 454
19.12.56 DRV .NVLIST L 455
19.12.57 DRV.INVLOAD ... 456
19.12.68 DRV.NV S AVE 457
19.12.59 DRV.ONTIME .. 458
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19.12.60 DRV.OPMODE . .. 459
19.12.61 DRV.POWERBOARDID ... . L 460
19.12.62 DRV.READFORMAT el 461
19.12.63 DRV.REBOOT ... i 462
19.12.64 DRV. RS TV AR 463
19.12.65 DRV. RUNTIME ... e 464
19.12.66 DRV.SETUPREQBI TS ... . L 465
19.12.67 DRV.SETUPREQLIST . e 467
19.12.68 DRV.STOP 468
19.12.69 DRV. TEMPERATURES .. 469
191270 DRV TY PE 470
19.12.71 DRV.VER . 471
19.12.72 DRV.VERIMAGE . 472
19.12.73 DRV.WARNING1to DRV.WARNINGS ... 473
19.12.74 DRV.WARNINGS . 474
19.12.75 DRV.ZERO . L 475
19.13 DS402 Parameters . ... .. ... 476
19.13.1 DS402.1ADDPOSFCFEED .. ... . 477
19.13.2 DS402.1ADDPOSFCSHAFTREY . e 478
19.13.3 DS402.3ADDPOSFCFEED .. ... . 479
19.13.4 DS402.3ADDPOSFCSHAFTREY .. 480
19.13.5 DS402.CONTROLWORD . ... 481
19.13.6 DS402.STATUSWORD ... 482
19.14 EC AT Parameters .. 483
19.14.1 ECAT.LEGACY REV 484
19.15 FAULT Parameters .. ... .. e 485
19.15.1 FAULTX. ACTION L 486
19.15. 2 FAULT 314, ACTION 487
19.15.3 FAULTS70. ACTION 488
19.15.4 FAULT706. ACTION L e 489
19.16 FBA Parameters .. ... . 490
19.16.1 FB1.BISSBI TS e 492
19.16.2 FB1.CALTHRESH .. 493
19.16.3 FB 1. DIAG . 494
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19.16.4 FB1.ENCRES .. 495
19.16.5 FB1.ENCRESSOURCE ... 496
19.16.6 FB1.EXTENDEDMULTITURN L e 497
19.16.7 FBA.FAULT S 498
19.16.8 FB1. HALLS T ATE e 500
19.16. 9 FB1. HALLSTATEU .. e 501
19.16.10 FBA . HALLS TATEV .o e 502
19.16.11 FB L. HALLS T ATEW e 503
19.16.12 FBAIDENTIFIED ..o 504
19.16. 13 FBALINITP S AVED . 505
10.16.14 FBALINITPSTATUS . e 506
19.16.15 FBAINITPWIND OW 507
19.16.16 FBA.INITSIGNED ... 508
19.16.17 FBA1.LASTIDENTIFIED ... e 509
19.16.18 FB1.MECHP OS .. 510
19.16.19 FB L. MEMVER . . 511
19.16.20 FB1.MOTORPHASE . 512
19.16.21 FB1.MOTORPOLES ... L 513
10.16.22 FBA.OFF SET 514
19.16.28 FB1.ORIGIN L 515
10.16.24 FBA L P 517
10.16. 25 FBA. PDIR . 518
10.16.26 FBA. PFIND . 519
19.16.27 FB1.PFIND CMDU L 520
19.16. 28 FBA. PIN L 521
19.16.20 FB1.POFFSET .. 522
10.16.30 FBA. POLES ... 523
19.16.31 FBA . POUT . 524
10.16.32 FBA. PSCALE .. 525
10.16.33 FBA. PUNIT 526
19.16.34 FB1. RESKT R . 527
19.16.36 FB1.RESREFPHASE . L 528
19.16.36 FB1.SELECT L. 529
19.16.37 FB1.TRACKINGCAL .. 531
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19.16.38 FB1.USERBYTEO to FB1.USERBYTE7 __ .. .. ... ... 532
19.16.39 FB1.USERDWORDO to FB1.USERDWORD1 ... .. .. ... ... 534
19.16.40 FB1.USERWORDO to FB1.USERWORD3 ... ... i 536
19.17 FB3 Parameters .. .. 538
1917 1 FB3 DI R .. 539
19.17. 2 F B3 ENCRES ... 540
19.17. 3 FB3.MODE il 541
19.17.4 FB3.MOTORPHASE . 542
19.17. 5 FB3.MOTORPOLES il 543
1017 8 FB 3 P .. 544
19.17. 7 FBB P DI R 545
1917 8 FB3 PIN il 546
19.17. 9 FB3. POFF S T 547
1917 10 FB 3. P OUT L 548
1917 11 FB3 PUNIT .. 549
19.18 FBUS Parameters ... ... . .. 550
19.18.1 FBUS.BLOCKIN G . 551
19.18.2 FBUS.INTERPOLATEMODE . . . 552
19.18.3 FBUS.PARAMI TO FBUS.PARAMIO ... . 553
19.18.4 FBUS . PLLSTATE 556
19.18. 5 FBUS. PLLTHRESH . 557
19.18.6 FBUS.PROTECTION . e 558
19.18.7 FBUS. REMOTE il 560
19.18.8 FBUS.SAMPLEPERIOD .. ... e 561
19.18. 9 FBUS . STATE 562
19.18.10 FBUS.SYNCACQUIREWND . 563
19.18. 11 FBUS. QYN C A CT e 564
19.18. 12 FBUS. SYNCDIST .. 565
19.18.13 FBUS.SYNCLOCKWN D 566
19.18.14 FBUS.SYNCWND ...l 567
191815 FBUS. TY PE il 568
19.19 GUI Parameters ... . .. . 569
19.19.1 QUL DISP LAY . 570
19.19.2 GUIL DISP LAY S 571
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19.19.3 GUIL PARAMOT L 572
19.19.4 GUIL PARAMOZ . 573
19.19.5 QUL PARAMOS . 574
19.19.6 GULPARAMOA 575
19.19.7 GUIL PARAMOS .. 576
19.19.8 GULPARAMOB .. .. 577
19.19.9 GUIL PARAMOT 578
19.19.10 GUIL P ARAMO . 579
19.19.11 GULPARAMO .. 580
19.19.12 GUIL P ARAMIO L. 581
19.20 HWLS Parameters . 582
19.20.1 HWLS.INEGSTATE . 583
19.20. 2 HWLS. POSSTATE . 584
19.21 L Parameters . il 585
19,211 I BUSFF 587
19,21, 2 I O D 588
19,21, 3 1L CMD A C C 589
19,214 1L CMDU 590
19,21, 5 I DCMD 591
19,21, 8 I DB . 592
19,21, 7 I DIFOLD . L 593
19,20, 8 L. P B o 594
19.21.9 IL.LFBSOURCE .l 595
19 21 10 I PR 596
19,2111 IL.FOLDFTHRESH . 597
19.21. 12 IL.FOLDFTHRESHU 598
19,2113 IL.FOLDWTHRE SH . 599
19,2114 1L FRICTION 600
19,2115 I R OLD . 601
19,2116 I U B e 602
19,2117 I IV B . 603
19,2118 I KA C CFF 604
19,2119 1L KBUSFF 605
19,21, 20 I KPP 606

Kollmorgen | kdn.kollmorgen.com | June 2017 244




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

19.21. 21 IL.KPDRATIO 607
19.21.22 IL.LKPLOOKUPINDEX .. 608
19.21.23 IL.LKPLOOKUPV ALUE . . e 609
19.21.24 IL.LKPLOOKUPVALUES 610
19.21. 25 IL.KPSOURCE . L 611
19,21, 26 IL. KV 612
19,21, 27 I LIMITN 613
19,21, 28 I LIMIT P 614
19,21, 29 IL.MFOLD D . 615
19.21. 30 IL.MFOLD R .. 616
19,21, 3T L. MR OL DT e 617
19,21, 32 I MU 2T . 618
19.21. 33 IL.MI2TWTHRESH . ] 619
19,21, 34 L. MIFOLD .. 620
19.21. 35 IL.MIMODE . . 621
19,21, 36 L. OF F ST e 622
19,21, 37 IL.V O 623
19,21, 38 IV LIMIT 624
19,21, 30 I VUR B L 625
19,2140 IL.VVF B . 626
19.22 P Parameters ... 627
19,221 IP. AD D RE S S .. L 628
19,22, 2 1P GATEW AY L 629
19,22, 3 1P MODE . 630
19.22.4 1P RESET L 632
19,22, 5 1P SUBNET . 633
19.23 LOAD Parameters . .. 634
19.23.1 LOAD.INER T A L 635
19.24 MOTOR Parameters .. ... . ... . . 636
19.24.1 MOTOR. AUTOSET ..o 638
19.24. 2 MOTOR . BRAKE . 640
19.24. 3 MOTOR. BRAKEIMM e 641
19.24.4 MOTOR.BRAKERLS . . 642
19.24 5 MOTOR.BRAKESTATE . 643
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19.24.27 MOTOR.R

19.24.6 MOTOR.CTFO | 644
19.24.7 MOTOR.FIELDWEAKENING ... . L 645
10.24 B MOTOR.ICON T e 646
19.24.9 MOTOR.IDDATAVALID 647
19.24 10 MOT OR . IDMAX e 648
19.24. 11 MOTOR.IMID .. 649
19.24.12 MOTOR.IMT R 650
19.24 13 MOTOR.INER T A L 652
19.24.14 MOTOR.INF O 653
19.24.15 MOTOR.IPEAK . 654
10,24 16 MOTOR.KE . 655
19.24.17 MOT OR KT . 656
19.24 18 MOTOR . LDLL L 657
10,24 19 MOT OR LIS AT .. 658
19.24.20 MOTOR.LQLL .. oo 659
10.24 21 MOTOR.INAME L 660
19.24.22 MOTOR.PHASE 661
19.24. 28 MOTOR.PHSADVKT 662
10.24. 24 MOTOR. PHSADV K .. L 663
19.24. 25 MOTOR . PITCH . 664
19.24. 26 MOTOR.POLES .. 665

_______________________________________________________________________________________ 666
19.24. 28 MOTOR. RTY PE . 667
19.24. 29 MOTOR.SUPPORTEDPARAMS . i, 668
19.24.30 MOTOR. TBRAKEAP P 669
19.24.31 MOTOR.TBRAKERLS .. . 670
19.24.32 MOTOR. TBRAKETO ... e 671
19.24. 33 MOTOR. TEMP . 672
19.24 34 MOTOR. TEMP C 673
19.24. 35 MOTOR. TEMP R AULT .. i 674
19.24.36 MOTOR. TEMPWARN 675
10.24. 37 MOTOR. TYPE . e 676
19.24.38 MOT OR. VMAX L 678
19.24.39 MOTOR.VOLTMAX L 679
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19.24.40 MOTOR.VOLTMIN . L 680
19.24.41 MOTOR.VOLTRATED ... 681
19.24.42 MOTOR.VRATED . ..o e 682
19.25 PL Parameters . ... .. .. 683
19.25.1 PL.CMD 684
19,25, 2 PL.ERR 685
19.25.3 PL.LERRFACTOR ... L 686
19.25.4 PLEERRFTHRESH e 687
19.25. 5 PL.LERRMODE .. 689
19.25.6 PL.LERRTIME .. 691
19.25.7 PLLERRWTHRESH .. e 692
19,25, 8 PL.FB . 693
19.25.9 PL.LFBSOURCE .. 694
19.25. 10 PL.FILTERTIME . e e 695
19.25.11 PLANTINMAX . 696
19.25.12 PLANTOUTMAX e 698
19,2518 P Kl 700
19.25.14 PLKITHRESH 701
19,2515 PP 702
19.25.16 PL P DELAY 703
19.26 PN Parameters . ... .. ..o e 704
19.26.1 PN POS S CALE .. 705
19.26. 2 PN STW 706
19.26.3 PN. TIMEOU TFTHRESH . . 707
19.26.4 PN.ZSW T 708
19.27 REC Parameters ... ... ... . L 709
19.27. 1 REC. ACTIVE 710
19.27.2 REC.CHT1to REC.CHB ... . 711
19.27. 3 REC.DONE . . 712
19.27. 4 REC.GAP 713
19.27. 5 REC.INUMPOINT S | 714
19.27.6 REC.OFF 715
19.27.7 REC.RECPRMLIST . 716
19.27.8 REC.RETRIEVE .. 717
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19.27.9 REC.RETRIEVED AT A 718
19.27.10 REC.RETRIEVEFRMT . 720
19.27.11 REC.RETRIEVEHD R el 721
19.27.12 REC.RETRIEVESIZE L 722
19.27. 13 REC.STOPTY PE . 723
19,27 14 REC. TRIG ..o 724
19.27.15 REC. TRIGPARAM . 725
19.27. 16 REC. TRIGPOS .. e 726
19.27.17 REC. TRIGPRMLIST . 728
19.27.18 REC. TRIGSLOPE . ... 729
19.27. 19 REC. TRIGTY PE . e 730
19.27. 20 REC. TRIGV AL .. . 731
19.28 REGEN Parameters ... ... ... ... 732
19.28.1 REGEN.POWER .. e 733
19.28.2 REGEN.POWERFILTERED . ... . L 734
19.28.3 REGEN. REXT L 735
19.28.4 REGEN. TEXT .. 736
19.28.5 REGEN.TYPE . . 737
19.28.6 REGEN. W AT TEXT e 738
19.29 SM Parameters ... ... ... ... L 739
19.29.1 SM.AC C 740
19.29.2 SM.DE C . 741
19.29. 3 S Ll 742
19.20.4 SV I2 743
19.29.5 SM.MODE .. L 744
19.29.6 SM.MOVE . 747
19,207 S T L 748
19.20.8 S T2 L 749
19.29.0 SV 750
19,2010 SMIV 2 751
19.30 STO Parameters ... .. ... ... .o 752
19.30.1 STO. ST ATE e 753
19.31 SWLS Parameters ... .. .. 754
19,311 SWILS . EN 755
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19.31.2 SWLS LIMITO L 756
19.31.3 SWILS LIMIT A L 757
19.31.4 SWLS. STATE 758
19.32 TEMP Parameters ... .. ... . 759
19.32.1 TEMP.CONTROL . 760
19.32.2 TEMP.POWER1 to TEMP.POWERS . e 761
19.33 USER Parameters ... ... ... .. . 762
19.33. 1 USER.INT1to USER.INT 24 763
19.34 VBUS Parameters ... ... ... . . 764
19.34.1 VBUS . HALFV OLT L 765
19.34. 2 VBUS.OVFTHRESH el 766
19.34.3 VBUS.OVWTHRESH . 767
19.34.4 VBUS . RMSLIMIT 768
19.34. 5 VBUS.UVFTHRESH . el 769
19.34.6 VBUS.UVMODE .. .. 770
19.34.7 VBUS.UVWTHRESH 771
19.34.8 VBUS . VALUE . 772
19.35 VL Parameters ... ... .o o 773
19.35.1 VL.AARPF1 TO VL ARPFA 774
19.35.2 VL. ARPQT TO VL. ARP QA 776
19.35.3 VL ARTYPET1 TO VL. ARTYPES 778
19.35.4VLARZF1I TOVL.ARZFA e 779
19.35.5 VL ARZQT1 TO VL. ARZQA .. 780
19.35.6 VL. BUSFF L 782
19,35, 7 VL. CMD 783
19.35.8 VL. CMDU 784
19.35.9 VL. ERR 785
19,35, 10 VLB L 786
19.35. 11 VL. FBFILTER . 787
19.35.12 VL. FBSOURCE ... 788
19.35.13 VL.LFBUNFILTERED ... . 789
19,35 1A N L F L 790
19.35. 15 VL FFDE LAY 791
19.35.16 VL.GENMODE ... 792
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19.35.17 VL KBUSFF il 793
19,3518 VL Kl . 794
19.35. 19 VL.KIMODE . ... 795
19.35. 20 VL. KO . 796
19,35 21 VL K P il 797
19.35. 22 VL. KV 799
19.35. 23 VL. LIMITN . 800
19.35. 24 VL LIMIT P e 802
19.35.25 VL. LMUR . 803
19.35.26 VL. MODEL .l 804
19.35.27 VL. OBS B . L 805
19.35.28 VL.OBSMODE .l 806
19.35. 29 VL. THRE SH .l 807
19.35.30 VL. THRESH CUTOFRF e 809
19.35. 31 VL VFTHRESH 810
19.36 WS Parameters ... ... . 811
19.36. 1 WS ARM . 812
19.36. 2 WS.CHECKMODE ... 813
19.36. 3 WS, CHE CKT . 814
19.36.4 WS.CHECKY 815
19.36. 5 WS DISARM 816
19.36.6 WS DI S TMAX 817
19.36.7 WS DISTMIN il 818
19.36.8 WS.FORCEOFF . .. 819
19.36. 9 WS FREQ il 820
19.36. 10 WS IMAX . 821
19.36. 11 WS.MODE .. 822
19.36.12 WS.NUMLOOPS 823
19.36. 183 WS STATE 824
19.36.14 W S, T e 825
19.36. 15 WS TDE LAY T .. 826
19.36.16 WS, TDE LAY 2 e 827
19.36.17 WS, TDE LAY 3 .. 828
19.36. 18 WS TDE LAY A .. 829
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19.36. 10 WS TIRAMP L 830
19.36.20 WS. TSTAND STILL oo 831
10.36. 21 WS . VTHRESH . 832

19.1 About the Parameter and Command Reference Guide

This reference guide provides descriptive information about each parameter and command used in the drive
firmware. Parameters and commands are used to configure the drive or to return status information from the
drive using the EWV" terminal screen. The use of these parameters and commands to perform various drive

functions is detailed in related sections of the AKD PDMM User Guide.

Drive parameter and command categories include the following:

AOUT Parameters (= p. 289)
BODE Parameters (= p. 307)
CS Parameters (=» p. 354)
DIN Parameters (= p. 359)
DOUT Parameters (= p. 378)
DRV Parameters (= p. 392)
DS402 Parameters (= p. 476)
FAULT Parameters (= p. 485)
FB1 Parameters (= p. 490)

FB3 Parameters (= p. 538)
FBUS Parameters (=¥ p. 550)
GUI Parameters (=» p. 569)
HWLS Parameters (= p. 582)
IL Parameters (=» p. 585)
LOAD Parameters (= p. 634)

MOTOR Parameters (= p.
636)
PL Parameters (= p. 683)

REC Parameters (= p. 709)
REGEN Parameters (= p. 732)
SM Parameters (= p. 739)
STO Parameters (= p. 752)
SWLS Parameters (= p. 754)
USER Parameters (= p. 762)
TEMP Parameters (= p. 759)
VBUS Parameters (= p. 764)
VL Parameters (= p. 773)

WS Parameters (= p. 811)

A summary table of information for all parameters and commands is also available:

Summary of Parameters and Commands

For each parameter or command, this reference guide presents the following tables of information, followed
by a description of the command, examples, and links to related information in the User Guide, as appro-
priate.

General Information

Type One of four types:
« Command: Action or W/O command.
« NV Parameter: R/W and stored in nonvolatile (NV) memory
« R/W Parameter: Can be either read from or written to the drive.
« R/O Parameter. Can only be read from the drive
Description | Brief description of the parameter or command and notes if the parameter or command is not
active in all opmodes.
Units Appropriate units
Range Permissible range; multiple ranges are sometimes present.
Default Determined at setup process time or motor ID; otherwise set to 0.010.
Value
Data Type | Integer, Boolean, Float, or String
See Also | Links to related information such as other parameters, block diagrams, schematics, or other
sections of the product manual.
Start Ver- | The minimum firmware version number required to use the parameter or command
sion

TEmbedded Workbench Views

Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

Fieldbus Index/Subindex Object Start Ver-

sion
Fieldbus type, Index/subindex values for the parameter or command. The index | The minimum firm-
such as Ether- value may be linked to the Object Dictionary for each fieldbus, if | ware version number
CAT COE and the object dictionary contains more detailed information about the | required to use the
CANopen . object. fieldbus.

Additional data types may include the following:

Type Description

Error| lllegal type=0

b Boolean

U8 | 8 x unsigned numbers

S8 | 8 x signed numbers

U16 | 16 x unsigned numbers

S16 | 16 x signed numbers

U32 | 32 x unsigned numbers

S32 | 32 x signed numbers

U64 | 64 x unsigned numbers

S64 | 64 x signed numbers

19.1.1 Parameter and Command Naming Conventions

Abbreviation Term

ACC Acceleration

APP Apply

CLR Clear

CS Controlled Stop

I Current

D Current d-component
DEC Deceleration

DIR Direction

DIS Disable

DIST Distance

EMUE Emulated encoder
EN Enable

ERR Error

F Fault

FB Feedback

FF Feedforward

K Gain

INT Integrator
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Abbreviation Term

LIM Limit

L Loop

MAX Maximum

MIN Minimum

N Negative

NV Nonvolatile

P Position, Proportional, Pos-
itive

RLS Release

R Resistance

STATE Status, State, Stat

THRESH Threshold

T Time

TMAX Timeout

] User

\% Velocity, Volt

w Warning

19.1.2 Summary of Parameters and Commands

This table contains an alphabetical list of parameters and commands, with a brief description for each. The
parameter name and description are linked to the parameter tables. Generally speaking, all parameters and
commands are active in all opmodes, with the following exceptions:

Parameter or Command Active in Opmodes

GEAR (all parameters and commands) | 2 (position) only
HOME (all parameters and com- 2 (position) only
mands)
MT (all parameters and commands) 2 (position) only
SM.I1, SM.I2 0 (torque) only
SM.V1, SM.V2 1 (velocity) only
SM.VPM1, SM.VPM2 2 (position) only
VL (all parameters and commands) 1 (velocity) and 2 (position)
only
Parameter or Command Type Description
Analog Output (AOUT)
AOUT.CUTOFF (= p. 290) NV Sets the analog output low-pass filter cutoff frequency.
AOUT.ISCALE (= p. 294) NV Sets the analog current scale factor.
AOUT.MODE (= p. 295) NV Sets the analog output mode.
AOUT.OFFSET (= p. 296) NV Sets the analog output offset.
AOUT.PSCALE (= p. 297) NV Sets the analog position scale factor.
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Parameter or Command Type Description

AOUT.VALUE (= p. 298) NV Reads the analog output value.
AOUT.VALUEU (= p. 299) R/W Sets the analog output value.

AOUT.VSCALE (= p. 300) NV Sets the velocity scale factor for analog output.

Analog Output 2 (AOUT2)

Bode plot (BODE)

AOUT2.CUTOFF (= p. 302) NV Sets the analog output 2 low-pass filter cutoff frequency.
AOUT2.MODE (=» p. 303) NV Sets the analog output 2 mode.

AOUT2.0OFFSET (= p. 304) NV Sets the analog output 2 offset.

AOUT2.VALUE (= p. 305) NV Reads the analog output 2 value.

AOUT2.VALUEU (= p. 306) R/W Sets the analog output 2 value.

Compare (CMP)

BODE.EXCITEGAP (= p. 308) R/W Controls how often the excitation is updated.

BODE.FREQ (= p. 309) R/W Sets the frequency of the sine excitation source.

BODE.IAMP (= p. 310) R/W Sets current command value used during the Bode pro-
cedure.

BODE.IFLIMIT (=» p. 311) R/W Sets the current fault duration limit in seconds for the
BODE.MODE 5 stability test.

BODE.IFTHRESH (= p. 312) R/W Sets the current fault threshold for the BODE.MODE 5
stability test.

BODE.INJECTPOINT (= p. 313) R/W Sets whether the excitation uses current or velocity excit-
ation type.

BODE.MODE (= p. 314) R/W Sets the mode of the excitation.

BODE.MODETIMER (= p. 317) R/W Sets the watchdog timer of the excitation.

BODE.PRBDEPTH (= p. 319) R/W Sets the length of the PRB signal before it repeats.

BODE.VAMP (= p. 320) R/W Sets the amplitude of the excitation when in velocity
mode.

BODE.VFLIMIT (= p. 321) R/W Sets the velocity fault duration limit (seconds) for the
BODE.MODE 5 stability test

BODE.VFTHRESH (= p. 322) R/W Sets the current fault threshold for the BODE.MODE 5

stability test.

CMPx.ARM (=» p. 325) NV Arms/disarms the specified Compare setpoint.
CMPx.MODBOUND1 (= p. 326) NV Sets the first modulo bound.
CMPx.MODBOUND2 (= p. 328) NV Sets the second modulo bound.

CMPx.MODE (=» p. 330) NV Sets the mode for a Compare setpoint.
CMPx.MODEN (= p. 332) NV CMPx.MODEN

CMPx.MODVALUE (= p. 333) R/O Reads the modulo value.

CMPx.OUTMASK (= p. 334) NV Sets the output mask.

CMPx.SETPOINT (= p. 335) NV Sets the value of a Compare setpoint.
CMPx.SOURCE (= p. 337) NV Sets the Compare source.

CMPx.STATE (= p. 339) R/O Reads the state of a Compare setpoint.
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Parameter or Command
CMPx.WIDTH (=» p. 340)

NV

Description
Sets the width for a Compare setpoint.

CMPx.WIDTHTYPE (= p. 342)

Cogging Compensation

NV

Sets the width-type for a Compare setpoint.

(COGCOMP)

Controlled Stop (CS)

COGCOMP.CORRECTIONTABLE R/W | Table of cogging compensation values. (=» p. 345)

(= p. 345)

COGCOMP.CORRECTIONVALUE R/O Cogging compensation value that is currently applied by

(= p. 346) the drive. (= p. 346)

COGCOMP.EN (= p. 347) NV Activates or deactivates the cogging compensation table.
(= p. 347)

COGCOMP.LOAD (=» p. 348) Command | Restores the cogging compensation table from non-volat-
ile memory. (= p. 348)

COGCOMP.RANGEHIGH (= p. NV Stores the position of the upper end of the range where

349) cogging compensation is active on a linear axis. (=¥ p.
349)

COGCOMP.RANGELOW (= p. NV Stores the position of the lower end of the range where

350) cogging compensation is active on a linear axis. (=¥ p.
350)

COGCOMP.SAVE (= p. 351) Command | Writes the cogging compensation table to non-volatile
memory. (= p. 351)

COGCOMP.TEACH (= p. 352) Command | Starts automatic teaching of the cogging compensation
table. (= p. 352)

COGCOMP.V (= p. 353) NV Velocity for the move during automatic teaching of the

cogging compensation table. (=» p. 353)

CS.DEC (= p. 355) NV Sets the deceleration value for the controlled stop pro-
cess.

CS.STATE (= p. 356) NV Returns the internal status of the controlled stop pro-
cess.

CS.TO (= p. 357) NV Sets the time value for the drive velocity to be within
CS.VTHRESH (= p. 358).

CS.VTHRESH (= p. 358) NV Sets the velocity threshold for the controlled stop.

Digital Input (DIN)

p. 368)

DIN.HCMD1 TO DIN.HCMD4 (= NV A buffer of commands to be used in digital input "com-
p. 360) mand buffer" mode.
DIN.LCMD1 to DIN.LCMD4 (=» p. NV A buffer of commands to be used in digital input "com-
361) mand buffer" mode.
DIN.ROTARY (= P. 362) R/O Reads the rotary knob value.
DIN.STATES (= P. 363) R/O Reads the digital input states.
DIN1.FILTER TO DIN7.FILTER R/W Filter mode for digital inputs.
(= p. 364)
DIO9.INV to DIO11.INV (=» p. 376) R/W Inverting the output voltage of the 10, when in the output
direction.
DIN1.MODE TO DIN7.MODE (= NV Sets the digital input modes.
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Parameter or Command Type Description

DIN1.PARAM TO DIN7.PARAM R/W Sets a value used as an extra parameter for digital inputs
(=» p. 370) nodes.

DIN1.STATE TODIN7.STATE (= R/O Reads a specific digital input state.

p. 372)

DIN21.FILTER to DIN31.FILTER R/W Filter mode for digital inputs 21 to 32.

(pg 1)

DIN21.STATE to DIN31.STATE R/O Reads a specific digital input state.

Digital Output (DOUT)

DOUT31.STATEU (pg 1)
Drive (DRV)

DOUT.CTRL (= P. 379) NV Sets the source of digital output(s) (firmware or fieldbus).
DOUT.RELAYMODE (= p. 380) R/W Indicates faults relay mode.

DOUT.STATES (= P. 381) R/O Reads the state of the digital output(s).
DOUT1.MODE and DOUT2.MODE NV Sets the digital output mode.

(= p. 382)

DOUT1.PARAM AND NV Sets extra parameters for the digital output(s).
DOUT2.PARAM (= p. 384)

DOUT1.STATE AND R/O Reads the digital output state.
DOUT2.STATE (= p. 386)

DOUT1.STATEU AND R/W Sets the state of the digital output node.
DOUT2.STATEU (= p. 387)

DOUT21.STATE to R/O Reads the digital output state.
DOUT31.STATE (pg 1)

DOUT21.STATEU to R/W | Sets the state of the digital output node.

DRV.ACC (= P. 395) NV Describes the acceleration ramp for the velocity loop.

DRV.ACTIVE (= P. 397) R/O Reads the enable status of an axis.

DRV.BLINKDISPLAY (=» P.398) |Command| Causes the display to blink for 10 seconds.

DRV.BOOTTIME (= p. 399) R/O Returns the time when the current session booted up.

DRV.CLRFAULTHIST (=» P.401) |Command| Clears the fault history log in the NV.

DRV.CLRFAULTS (= P. 402) Command| Tries to clear all active faults in the drive.

DRV.CMDDELAY (= p. 403) R/W Issues a delay before next command is executed.

DRV.CMDSOURCE (= P. 404) NV Sets the command source (service, fieldbus, analog
input, gearing, digital, or Bode).

DRV.CRASHDUMP (= p. 405) Command| Retrieves diagnostic information after the drive crashes.

DRV.DBILIMIT (= p. 407) NV Sets the maximum amplitude of the current for dynamic
braking.

DRV.DEC (= P. 408) NV Sets the deceleration value for the velocity loop.

DRV.DIFVAR (= p. 410) R/O Lists all parameters which differ from their default value.

DRV.DIR (= p. 411) R/W Changes drive direction.

DRV.DIS (= P. 413) Command | Disables the axis (software).

DRV.DISMODE (= p. 414) NV Selects among disable immediately or stop and then dis-

able options.
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Parameter or Command

Description

DRV.DISSOURCES (= P. 415) R/O Returns the possible reason for a drive disable.

DRV.DISSOURCESMASK (= p. R/O Returns a bitmap of all bits in DRV.DISSOURCES that

416) can be set to one on a given drive.

DRV.DISTO (= p. 417) R/W Sets the emergency timeout

DRV.DOWNLOADALLOWED (= R/O Returns whether the drive is in a safe state to begin a firm-

p. 418) ware download.

DRV.EMUEDIR (= p. 420) R/W Sets the direction of the emulated encoder output (EEO)
signal.

DRV.EMUEMODE (= p. 421) R/W Sets the mode of the emulated encoder output (EEO) con-
nector.

DRV.EMUEMTURN (= p. 423) R/W Defines the location of the index pulse on the EEO (emu-
lated encoder output) when DRV.EMUEMODE=2.

DRV.EMUEPULSEWIDTH (= p. Sets the encoder output pulse width formodes 6to 7.

424)

DRV.EMUERES (= p. 425) R/W Sets the resolution of the EEO (emulated encoder out-
put).

DRV.EMUESTEPCMD (=» p. 426) R/W Setpoint for stepper motor output through the emulated
encoder output. (=¥ p. 426)

DRV.EMUESTEPCMDPIN (= p. R/W | Scaling factor (numerator) for the command

427) DRV.EMUESTEPCMD. (= p. 427)

DRV.EMUESTEPCMDPOUT (= R/W Scaling factor (denominator) for the command

p. 428) DRV.EMUESTEPCMD. (= p. 428)

DRV.EMUEZOFFSET (= p. 429) R/W Sets the location of the EEO (emulated encoder output)
index pulse (when DRV.EMUEMODE=1).

DRV.EN (= P. 430) Command| Enables the axis (software).

DRV.ENDEFAULT (=» p. 431) R/W Sets the default state of the software enable.

DRV.ERRORLIST (= p. 432) R/O Prints a list of all possible error codes and error text.

DRV.FAULTDISPLAYMODE (= p. NV Sets the fault display mode.

433)

DRV.FAULTHIST (= P. 434) R/O Reads the last 50 faults from NV memory.

DRV.FAULTS (= P. 436) R/O Reads the active faults.

DRV.FAULT1to DRV.FAULT10 R/O Location of fault codes for any active fault conditions.

(=» p. 435)

DRV.HANDWHEEL R/O Reads the EEQ input value.

DRV.HANDWHEELSRC (= p. NV Selects the feedback for handwheel operation.

437)

DRV.HELP (= P. 438) R/O Reads the minimum, maximum, and default values fora
specific parameter or command.

DRV.HELPALL (= p. 439) R/O Retrieves the minimum, maximum, default, and actual
values for all available parameters and commands.

DRV.HWENABLE (= p. 440) R/O Status of the hardware enable.

DRV.HWENDELAY (= p. 441) NV Delay time between inactive Hardware Enable input and

drive disable.
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DRV.HWENMODE (= p. 442) R/W | Selects the action that the hardware enable digital input
will perform.

DRV.ICONT (= P. 443) R/O Reads the continuous rated current value.

DRV.INFO (= P. 444) R/O Reads general information about the drive.

DRV.IPEAK (= P. 446) R/O Reads the peak rated current value.

DRV.IZERO (= p. 447) R/W Sets the current that will be used during the DRV.ZERO
procedure.

DRV.LIST (= P. 448) R/O Reads the list of available parameters and commands.

DRV.LOGICVOLTS (= p. 449) R/O Reads the logic voltages.

DRV.MOTIONDISSOURCES (= R/O Returns some causes of a motion disable.

p. 452)

DRV.NAME (= P. 453) NV Sets and reads the name of the drive.

DRV.NVCHECK (=» p. 454) R/O NV Parameter Checksum

DRV.NVLIST (= P. 455) R/O Lists the NV parameters and values from the RAM.

DRV.NVLOAD (= p. 456) W/O Loads all data from the NV memory of the drive into the
RAM parameters.

DRV.NVSAVE (= P. 457) Command | Saves the drive parameters from the RAM to the NV
memory.

DRV.ONTIME (=» p. 458) R/O Returns how long the drive has been running since last
power up.

DRV.OPMODE (= P. 459) NV Sets the drive operation mode (current, velocity, or pos-
ition).

DRV.POWERBOARDID (= p. R/O Returns unique identifier for the power board. (=» p. 460)

460)

DRV.READFORMAT (= P. 461) R/W Sets the value returned to either decimal or hexadecimal.

DRV.REBOQOT (= p. 462) Command | Performs a software reboot.

DRV.RSTVAR (= P. 463) Command| Sets default values in the drive without re-booting the
drive and without resetting the NV memory.

DRV.RUNTIME (= P. 464) R/O Returns how long the drive has been running since first
activated.

DRV.SETUPREQBITS (= p. 465) R/O Reads the bitwise set status of parameters that must be
set before the drive can be enabled.

DRV.SETUPREQLIST (= p. 467) R/O Reads the list of parameters that must be set before the
drive can be enabled.

DRV.STOP (= P. 468) Command| This command stops all drive motion.

DRV.TEMPERATURES (= p. R/O Reads the temperature of drive components.

469)

DRV.TIME R/W | A continuous time counter in the drive.

DRV.TYPE (= p. 470) R/O Selects the operational fieldbus on CC drive models.

DRV.VER (= P. 471) R/O Reads the drive version.

DRV.VERIMAGE (= P. 472) R/O Returns the version data from each image.
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DRV.WARNINGS (= p. 474) R/O Reads the active warnings.

DRV.WARNING1 to R/O Location of fault codes for any active warning conditions.

DRV.WARNING3 (= p. 473)

DRV.ZERO (= p. 475) R/W Sets the zero mode. The procedure is activated when the
drive is enabled.

DS402.1ADDPOSFCFEED (=¥ p. R/W | Sets the 1st additional feed constant - feed. (= p. 477)

477)

DS402.1ADDPOSFCSHAFTREV R/W Sets the 1st additional feed constant - driving shaft revolu-

(= p. 478) tions. (= p. 478)

DS402.3ADDPOSFCFEED (= p. R/W | "Sets the 3rd additional feed constant - feed. " (=» p. 479)

479)

DS402.3ADDPOSFCSHAFTREV R/W | Sets the 3rd additional feed constant - driving shaft revolu

(=» p. 480) tions. (=» p. 480)

DS402.CONTROLWORD (= p. R/O Returns the actual value of the DS402 control word

481) requested by the fieldbus master. (= p. 481)

DS402.STATUSWORD (= p. 482) R/O Returns the actual value of the DS402 status word sent

EtherCAT (ECAT)
ECAT.LEGACYREV (= p. 484)

Fault (FAULT)

by the drive to the fieldbus master. (= p. 482)

Defines the revision number located in the EtherCAT
slave EEprom information. (= p. 484)

Feedback 1 (FB1)

FAULTX.ACTION (= p. 486) R/W Gets/Sets the Fault Action for Fault 130, 131, 132, 134,
139, 451, and 702.

FAULT176.ACTION, R/W Gets/Sets the fault action for either fault 176 or 178.

FAULT178.ACTION (= p. 1)

FAULT314.ACTION (=» p. 487) NV Configures the fault action for fault 314. (=» p. 487)

FAULT570.ACTION (=» p. 488) R/W Gets/Sets the fault action for fault 570.

FAULT706.ACTION (=» p. 489) R/W Configures the fault action for fault 706. (=» p. 489)

FB1.BISSBITS (= p. 492) NV Specifies the number of Biss Sensor (Position) Bits for
the BiSS Mode C encoder in use.

FB1.CALTHRESH (=» p. 493) NV Sets the velocity threshold at which the auto-calibration
function will continuously update error correction for sin/-
cos encoders.

FB1.DIAG (= p. 494) R/O Returns feedback diagnostic information.

FB1.ENCRES (= P. 495) NV Sets the resolution of the motor encoder.

FB1.ENCRESSOURCE (= p. 496) R/W | Selects a source for Endat feedback encoder resolution.

FB1.FAULTS (= p. 498) R/O Returns a string describing the root cause of Fault 467.

FB1.HALLSTATE (= P. 500) R/O Reads the Hall switch values (encoder feedback only).

FB1.HALLSTATEU (=» p. 501) R/O Reads the state of Hall switch U.

FB1.HALLSTATEV (= p. 502) R/O Reads the state of Hall switch V.

FB1.HALLSTATEW (= p. 503) R/O Reads the state of Hall switch W.
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FB1.IDENTIFIED (= P. 504) R/O Reads the type of feedback device used by the drive/-
motor.

FB1.INITPSAVED (= p. 505) R/O Reads position saved at last power down.

FB1.INITPSTATUS (= p. 506) R/O Reads result of initial position comparison.

FB1.INITPWINDOW (= p. 507) R/W Reads and writes size of the initial position comparison
window.

FB1.INITSIGNED (= p. 508) NV Sets initial feedback value as signed or unsigned.

FB1.LASTIDENTIFIED (=» p. 509) NV Stores the feedback type auto-detected during the last
feedback initialization. Auto-detection will look for this
type first.

FB1.MECHPOS (= P. 510) R/O Reads the mechanical position.

FB1.MEMVER (= P. 511) R/O Returns the memory feedback version.

FB1.MOTORPHASE (= p. 512) NV Sets the motor phase of the motor associated with FB1.

FB1.MOTORPOLES (= p. 513) NV Sets the number of motor poles associated with FB1.

FB1.OFFSET (= p. 514) NV Sets position feedback offset.

FB1.ORIGIN (= p. 515) NV Adds to the initial feedback position.

FB1.P (= p. 517) R/O Reads position from the primary feedback.

FB1.PDIR (= p. 518) NV Sets the counting direction for feedback channel 1.

FB1.PFIND (=» p. 519) R/W | A procedure that allows the user to find the commutation
angle for encoder feedback, which has no halls.

FB1.PFINDCMDU (= p. 520) R/W Current value used during the phase finding procedure
(PFB.PFIND=1)

FB1.PIN (= p. 521) NV Sets gear IN for FB1.P (= p. 517).

FB1.POFFSET (= p. 522) NV Sets the offset for primary feedback.

FB1.POLES (= P. 523) R/O Sets the number of feedback poles.

FB1.POUT (= p. 524) NV Sets gear IN for FB1.P (= p. 517).

FB1.PSCALE (= p. 525) R/W | Sets position scaling value for fieldbus transferred pos-
ition objects.

FB1.PUNIT (= p. 526) NV Sets the unit for FB1.P.

FB1.RESKTR (= p. 527) NV Sets the resolver nominal transformation ratio.

FB1.RESREFPHASE (= p. 528) NV Sets the electrical degrees of phase lag in the resolver.

FB1.SELECT (= P. 529) NV Sets user entered type or identified type (—1).

FB1.TRACKINGCAL (= p. 531) NV Controls tracking calibration algorithm.

FB1.USERBYTEO to R/W Reads and writes data stored in eight 8 bit bytes in an

FB1.USERBYTE7 (= p. 532) Endat or Hiperface feedback device.

FB1.USERDWORDO to R/W Reads and writes data stored in two 32 bit words in an

FB1.USERDWORD1 (= p. 534) Endat or Hiperface feedback device.

FB1.USERWORDO to R/W Reads and writes data stored in four 16 bit words in an

FB1.USERWORD3 (= p. 536) Endat or Hiperface feedback device.

Feedback 3 (FB3)

Kollmorgen | kdn.kollmorgen.com | June 2017

260




261

AKD PDMM User Guide | 19 Parameter and Command Reference Guide

Parameter or Command

Description

FB3.DIR (= p. 539) NV Sets the counting direction for the position feedback
when PL.FBSOURCE = 2. (= p. 539)

FB3.ENCRES (= p. 540) NV Sets the resolution of the motor encoder for feedback 3.

FB3.MODE (= p. 541) NV Selects the type of feedback connected to X9.

FB3.MOTORPHASE (= p. 542) NV Sets the motor phase of the motor associated with FB3.

FB3.MOTORPOLES (= p. 543) NV Sets the number of motor poles associated with FB3.

FB3.P (= p. 544) RO Reads position from the tertiary feedback.

FB3.PDIR (= p. 545) NV Sets the counting direction for feedback channel 3.

FB3.PIN (= p. 546) NV Sets gear IN for FB3.P (= p. 544).

FB3.POFFSET (=» p. 547) NV Sets the offset for tertiary feedback.

FB3.POUT (= p. 548) NV Sets gear IN for FB3.P (= p. 544).

FB3.PUNIT (= p. 549) NV Sets the unit for FB3.P.

Fieldbus (FBUS)

FBUS.BLOCKING (= p. 551) R/O Returns the actual state of the protection level.

FBUS.INTERPOLATEMODE (= p. R/W Describes the method that is used to interpolate between

552) position set points within the fieldbus cycle.

FBUS.PARAM1TO NV Set fieldbus specific meanings.

FBUS.PARAM10 (= p. 553)

FBUS.PLLSTATE (= p. 556) R/O Returns the status of the PLL

FBUS.PLLTHRESH (=» p. 557) NV Sets number of successful synchronized cycles needed
tolock the PLL.

FBUS.PROTECTION (=» p. 558) R/W Controls which parameters are blocked from being
accessed through telnet while a fieldbus is operational.

FBUS.SAMPLEPERIOD (= p. NV Sets fieldbus sample period.

561)

FBUS.STATE (= p. 562) R/O Reads the state of the fieldbus.

FBUS.SYNCACQUIREWND (= p. NV Defines the time window that is used for the starting the

563) synchronization. (= p. 563)

FBUS.SYNCACT (= p. 564) R/O Reads actual distance from the desired sync distance.

FBUS.SYNCDIST (= p. 565) NV Sets time target for synchronization.

FBUS.SYNCLOCKWND (= p. NV Defines the time window that is used for keeping the syn-

566) chronization running. (=» p. 566)

FBUS.SYNCWND (= p. 567) NV Sets symmetrically arranged window around the desired
sync distance.

FBUS.TYPE (= p. 568) R/O Shows the active fieldbus type.

1 (GUI) Parameters

GUI.DISPLAY (= P. 570) R/O Reads drive display data.
GUI.DISPLAYS (= p. 571) R/O Reads drive display data.
GUIL.PARAMO1 (= P. 572) NV Used by the GUI to store data.
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GUI.PARAMO2 (= P. 573) NV Used by the GUI to store data.

GUI.PARAMO3 (= P. 574) NV Used by the GUI to store data.

GUI.PARAMO4 (= P. 575) NV Used by the GUI to store data.

GUI.PARAMO5 (= P. 576) NV Used by the GUI to store data.

GUI.PARAMO0G6 (= P. 577) NV Used by the GUI to store data.

GUI.PARAMO7 (= P.578) NV Used by the GUI to store data.

GUI.PARAMOS (=» P. 579) NV Used by the GUI to store data.

GUI.PARAMOQ9 (= P. 580) NV Used by the GUI to store data.

GUI.PARAM10 (= P. 581) NV Used by the GUI to store data.

HWLS.NEGSTATE (= p. 583) R/O Reads the status of the negative hardware limit switch.

HWLS.POSSTATE (= p. 584) R/O Reads the status of the positive hardware limit switch.

IL.BUSFF (= p. 587) R/O Displays the current feedforward value injected by the
fieldbus.

IL.CMD (= P. 588) R/O Reads the value of the g-component current command.

IL.CMDACC (= p. 589) R/O Returns the commanded acceleration from the trajectory
generator.

IL.CMDU (= P. 590) R/W Sets the user current command.

IL.LDCMD (= p. 591) R/O Reads the value of the d-component current controller
inside the FPGA.

IL.DFB (= P. 592) R/O Reads the actual value of the d-component current.

IL.DIFOLD (= P. 593) R/O Reads the drive foldback current limit.

IL.FB (= P. 594) R/O Reads the actual value of the g-component current.

IL.LFBSOURCE (= p. 595) R/W | Sets the feedback source for the current loop. Only
applies when MOTOR.TYPE =4.

IL.FF (= p. 596) R/O Reads the current loop overall feedforward value.

IL.FOLDFTHRESH (= P. 597) NV Reads the foldback fault level.

IL.LFOLDFTHRESHU (= p. 598) NV Sets the user value for the foldback fault level.

IL.LFOLDWTHRESH (= P. 599) NV Sets the foldback waming level.

IL.IFOLD (=» p. 601) R/O Reads the overall foldback current limit.

IL.IUFB (= P.602) R/O Reads the sigma-delta measured current in the u-winding
of the motor.

IL.LKACCFF (= p. 604) R/W | Sets current loop acceleration feedforward gain value

IL.LKBUSFF (=» p. 605) R/W | Current loops fieldbus injected feed-forward gain

IL.KP (= P. 606) NV Sets the proportional gain of the g-component of the Pl
regulator.

IL.LKPDRATIO (= P. 607) NV Sets the proportional gain of the d-component current PI-
regulator as a percentage of IL.KP
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LOAD Parameters

IL.LKPLOOKUPINDEX (= p. 608) R/W Sets the index into the Current Loop Gain Scheduling
Table.

IL.LKPLOOKUPVALUE (= p. 609) R/W Sets the value of the current loop gain scheduling index.

IL.LKPLOOKUPVALUES (= p. 610) R/W Gets the Current Loop Gain Scheduling Table.

IL.LKPSOURCE (= p. 611) NV Selects a source for the IL.KP value when
MOTOR.AUTOSET is enabled (= p. 611)

IL.LKVFF (= p. 612) R/W Current loop velocity feed-forward gain.

IL.LIMITN (= P. 613) NV Sets the negative user (application-specific) current limit.

IL.LLIMITP (= P.614) NV Sets the positive user (application-specific) current limit.

IL.MFOLDD (= P.615) NV Sets the motor foldback maximum time at motor peak
current.

IL.MFOLDR (= P. 616) R/O Sets the motor foldback recovery time.

IL.LMFOLDT (= P. 617) NV Sets the motor foldback time constant of the exponential
current drop (foldback).

IL.MI2T (=» p. 618) R/O Motor I2t load.

IL.MI2TWTHRESH (= p. 619) NV Motor 12t load warning threshold.

IL.MIFOLD (= P. 620) R/O Sets the motor foldback current limit.

IL.MIMODE (=» p. 621) NV Motor protection mode.

IL.OFFSET (=» p. 622) RwW A constant current command added to compensate for
gravity.

IL.VCMD (= P. 623) R/O Reads the output of the g-component PI regulator.

IL.VLIMIT (= p. 624) NV Sets the velocity limit for opmode 0 (torque). (= p. 624)

IL.VUFB (= P. 625) R/O Reads the measured voltage on the u-winding of the
motor.

IL.VVFB (= P. 626) R/O Reads the measured voltage on the v-winding of the

motor.

LOAD.INERTIA (= p. 635) Sets the load inertia.

Motor Parameters

MOTOR.AUTOSET (= p. 638) NV Determines which drive parameters are calculated auto-
matically.

MOTOR.BRAKE (= P. 640) NV Sets the presence or absence of a motor brake. Can also
be set to bypass F305.

MOTOR.BRAKEIMM (=» p. 641) NV Brake Immediately: in the case of a drive disable, apply
the brake as soon as the power stage disables.

MOTOR.BRAKERLS (= p. 642) Command | Allows a user to release or apply the motor brake.

MOTOR.BRAKESTATE (= p. 643) R/O Reads the actual status of the motor brake.

MOTOR.CTFO (= p. 644) NV Sets the thermal constant of the motor coil.

MOTOR.FIELDWEAKENING (= R/W Allows a surface permanent magnet motor to operate as

p. 645) an interior permanent magnet motor.

MOTOR.ICONT (=» P. 646) NV Sets the motor continuous current.
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MOTOR.IDDATAVALID (= p. 647) R/O Reports the status of the motor memory.

MOTOR.IDMAX (= p. 648) NV Maximum direct axis current.

MOTOR.IMID (= p. 649) R/W The direct-axis current set point used for induction
machine closed-loop control.

MOTOR.IMTR (= p. 650) R/W | Rotor time constant.

MOTOR.INERTIA (= P. 652) NV Sets the motor inertia.

MOTOR.INFO (= p. 653) R/O Returns production year and week of a Kollmorgen Motor.
(= p. 653)

MOTOR.IPEAK (=» P. 654) NV Sets the motor peak current.

MOTOR.KE (= p. 655) NV Sets the motor back EMF constant.

MOTOR.KT (=» P. 656) NV Sets the torque constant of the motor.

MOTOR.LDLL (= p. 657) NV Motor line to line direct axis inductance.

MOTOR.LISAT (= p. 658) NV Motor quadrature axis inductance saturation char-
acteristic.

MOTOR.LQLL (=» P. 659) NV Sets the line-to-line motor Lq.

MOTOR.NAME (= P. 660) NV Sets the motor name.

MOTOR.PHASE (= P. 661) NV Sets the motor phase.

MOTOR.PHSADVK1 (= p. 662) NV First order phase advance polynomial coefficient.

MOTOR.PHSADVK2 (= p. 663) NV Second order phase advance polynomial coefficient.

MOTOR.PITCH (= P. 664) NV Sets the motor pitch.

MOTOR.POLES (= P. 665) NV Sets the number of motor poles.

MOTOR.R (=» P. 666) NV Sets the stator winding resistance phase-phase in ohms.

MOTOR.RTYPE (= p. 667) NV Defines the type of thermal resistor inside the motor.

MOTOR.SUPPORTEDPARAMS R/O Lists MOTOR parameters supported by configured motor

(= p. 668) type.

MOTOR.TBRAKEAPP (= P. 669) NV The delay time used for applying the motor brake.

MOTOR.TBRAKERLS (= P. 670) NV The delay time used for releasing the motor brake.

MOTOR.TBRAKETO (= p. 671) NV Brake apply timeout for vertical axis.

MOTOR.TEMP (= p. 672) R/O Reads the motor temperature represented as the res-
istance of the motor PTC or NTC.

MOTOR.TEMPC (= p. 673) R/O Reads the motor temperature in degrees Celsius.

MOTOR.TEMPFAULT (= p. 674) NV Sets the motor temperature fault level.

MOTOR.TEMPWARN (= p. 675) NV Sets the motor temperature warning level.

MOTOR.TYPE (= P. 676) NV Sets the motor type.

MOTOR.VMAX (= P. 678) NV Sets the maximum motor speed.

MOTOR.VOLTMAX (= P. 679) NV Sets the motor maximum voltage.

MOTOR.VOLTMIN (= p. 680) NV Sets the minimum voltage for V/f control.

MOTOR.VOLTRATED (=» p. 681) NV Sets the motor rated voltage.

MOTOR.VRATED (= p. 682) NV Sets the motor rated velocity (not maximum velocity).
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Position Loop (PL)

PL.CMD (= P. 684) NV Reads the position command directly from the entry to
the position loop.

PL.ERR (= P. 685) R/O Reads the position error present when the drive is con-
trolling the position loop.

PL.ERRFACTOR (=» p. 686) NV Scale factor for enhanced following error fault and warn-
ing detection. (= p. 686)

PL.ERRFTHRESH (= p. 687) NV Sets the maximum position error.

PL.ERRMODE (=» p. 689) R/W | Sets the type of following error warning and fault usage.

PL.ERRTIME (=» p. 691) NV Fault and warning time for enhanced following error detec-
tion. (= p. 691)

PL.ERRWTHRESH (= p. 692) NV Sets the position error warning level.

PL.FB (= P. 693) R/O Reads the position feedback value.

PL.FBSOURCE (=» p. 694) NV Sets the feedback source for the position loop.

PL.FILTERTIME (=» p. 695) R/W Sets the position command filter period.

PL.INTINMAX (= P. 696) NV Limits the input of the position loop integrator by setting
the input saturation.

PL.INTOUTMAX (= P. 698) NV Limits the output of the position loop integrator by setting
the output saturation.

PL.KI (= P. 700) NV Sets the integral gain of the position loop.

PL.KITHRESH (= p. 701) R/W | Sets the velocity command threshold at which the pos-
ition loop integrator turns off. (= p. 701)

PL.KP (= P.702) NV Sets the proportional gain of the position regulator PID
loop.

PL.MODP1 R/W | Sets modulo range parameter.

PL.MODP2 R/W | Sets the beginning or end modulo range parameter.

PL.MODPDIR R/W | Sets the direction for absolute motion tasks.

PL.MODPEN R/W Enables the modulo position.

PL.PDELAY (=» p. 703) R/W | Sets the delay time for PL.CMD.

Profinet (PN)

Recorder (REC)
REC.ACTIVE (= P.710)

PN.POSSCALE (= p. 705) NV Sets scaling for PNUs in Profinet which have an index
greater than 2000, have the data type float, and are
dependent on the position scaling parameters
UNIT.PLINEAR or UNIT.PROTARY.

PN.STW1 (= p. 706) R/O Returns the actual value of the PROFIdrive control word
requested by the PROFINET master. (= p. 706)

PN.TIMEOUTFTHRESH (= p. R/O Reads the Timeout Fault Threshold for the Profinet Com-

707) munication Lost Fault (F702)

PN.ZSW1 (= p. 708) R/O "Returns the actual value of the PROFIdrive status word

R/O

send by the drive to the PROFINET master." (= p. 708)

Indicates if data recording is in progress (active).
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REC.CH1to REC.CHG6 (= p. 711) R/W Sets recording channels 1 to 6.

REC.DONE (= P.712) R/O Checks whether or not the recorder has finished record-
ing.

REC.GAP (= P. 713) R/W Specifies the gap between consecutive samples.

REC.NUMPOINTS (= P. 714) R/W Sets the number of points to record.

REC.OFF (= P. 715) R/W Turns the recorder OFF.

REC.RECPRMLIST (= p. 716) R/O Reads the list of recordable parameters.

REC.RETRIEVE (= P. 717) R/O Transfers all the recorded data to the communication
channel.

REC.RETRIEVEDATA (= p. 718) R/W Retrieves the recorded data without the header.

REC.RETRIEVEFRMT (= p. 720) R/W Sets the format for recorded data output.

REC.RETRIEVEHDR (= p. 721) R/O Retrieves the recorded header without the data.

REC.RETRIEVESIZE (= p. 722) R/W | Sets the number of samples that REC.RETRIEVEDATA
returns.

REC.STOPTYPE (= p. 723) R/W Sets the recorder stop type.

REC.TRIG (= P. 724) Command| Triggers the recorder.

REC.TRIGPARAM (=» p. 725) R/W | Sets the parameter that triggers the recorder.

REC.TRIGPQOS (= p. 726) R/W | Sets the trigger position in the recording buffer.

REC.TRIGPRMLIST (= p. 728) R/O Reads the list of possible trigger parameters.

REC.TRIGSLOPE (= P. 729) R/W Sets the trigger slope.

REC.TRIGTYPE (= P. 730) R/W Sets the trigger type.

REC.TRIGVAL (= P.731) R/W Sets the trigger value.

Regen Resistor (REGEN)

REGEN.POWER (= P. 733) R/O Reads regen resistor's calculated power.

REGEN.POWERFILTERED (=» p. R/O Returns a filtered version of REGEN.POWER .

734)

REGEN.REXT (=» P. 735) N/V Sets the external, user-defined regen resistor resistance.

REGEN.TEXT (= p. 736) R/W Sets the external regen resistor thermal protection time
constant.

REGEN.TYPE (= P. 737) NV Sets the regen resistor type.

REGEN.WATTEXT (= P. 738) R/W | Sets the regen resistor's power fault level for an external

Service Motion (SM)

regen resistor.

SM.ACC (= p. 740) NV Sets the acceleration ramp for service motion if set to
greater than 0.

SM.DEC (= p. 741) NV Sets the deceleration ramp for service motion if set to
greater than 0.

SM.I1 (= p. 742) R/W Sets service motion current 1; active in opmode 0
(torque) only.

SM.I12 (= p. 743) R/W Sets service motion current 2; active in opmode 0

(torque) only.
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SM.MODE (= p. 744) R/W Sets the service motion mode.

SM.MOVE (=» p. 747) Command| Starts the service motion.

SM.T1 (= p. 748) R/W Sets the service motion time 1.

SM.T2 (= p. 749) R/W Sets the service motion time 2.

SM.V1 (= p. 750) R/W Sets service motion velocity 1; active in opmode 1 (velo-
city) and 2 (position).

SM.V2 (= p. 751) R/W Sets service motion velocity 2; active in opmode 1 (velo-
city) and 2 (position).

Safe Torque Off (STO)

STO.STATE (= p. 753) R/O Returns the status of the safe torque off.

Software Limit Switch(SWLS)

SWLS.EN (= p. 755) NV Enables and disables software travel limit switches.
SWLS.LIMITO (= p. 756) NV Sets the position of the software travel limit switch 0.
SWLS.LIMIT1 (= p. 757) NV Sets the position of the software travel limit switch 0.
SWLS.STATE (= p. 758) R/O Reads the actual status of software limit switches.
TEMP.CONTROL (=» p. 760) R/O Reads the temperature of the control board temperature
sensor.
TEMP.POWER1 to R/O Reads the temperature of the power board(s) temperature
TEMP.POWERS3 (= p. 761) sensor(s).

USER.INT1to USER.INT24 (= p. R/W Stores an integer value for future reference.

763)

VBUS.HALFVOLT (= p. 765) NV Changes voltage thresholds for -07 drives.

VBUS.OVFTHRESH (= p. 766) R/O Reads the over voltage fault level.

VBUS.OVWTHRESH (= p. 767) N/V Sets voltage level for over voltage warming.

VBUS.RMSLIMIT (=» p. 768) R/O Reads the limit for the bus capacitors load.

VBUS.UVFTHRESH (= p. 769) R/O Sets the under voltage fault level.

VBUS.UVMODE (= p. 770) NV Indicates undervoltage (UV) mode.

VBUS.UVWTHRESH (= p. 771) NV Sets voltage level for undervoltage warning.

VBUS.VALUE (= p. 772) R/O Reads DC bus voltage.

VL.ARPF1 TO VL.ARPF4 (= p. R/W Sets the natural frequency of the pole (denominator) of

774) anti-resonance (AR)filters 1, 2, 3, and 4; active in
opmodes 1 (velocity) and 2 (position) only.

VL.ARPQ1 TO VL.ARPQ4 (= p. R/W Sets the Q of the pole (denominator) of anti-resonance

776) (AR) filter 1; active in opmodes 1 (velocity) and 2 (pos-
ition) only.
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Parameter or Command Description

VL.ARTYPE1 TO VL.ARTYPE4 NV Indicates the method used to calculate BiQuad coef-

(= p. 778) ficients; active in opmodes 1 (velocity) and 2 (position)
only.

VL.ARZF1 TO VL.ARZF4 (= p. R/W Sets the natural frequency of the zero (numerator) of anti-

779) resonance (AR )filter 1; active in opmodes 1 (velocity)
and 2 (position) only.

VL.ARZQ1 TO VL.ARZQ4 (= p. R/W Sets the Q of the zero (humerator) of anti-resonance filter

780) #1; active in opmodes 1 (velocity) and 2 (position) only.

VL.BUSFF (= p. 782) R/O Displays the velocity loop feedforward value injected by
the field-bus; active in opmodes 1 (velocity) and 2 (pos-
ition) only.

VL.CMD (= P. 783) R/O Reads the actual velocity command; active in opmodes
1 (velocity) and 2 (position) only.

VL.CMDU (= P. 784) R/W Sets the user velocity command; active in opmodes 1
(velocity) and 2 (position) only.

VL.ERR (= P. 785) R/O Sets the velocity error; active in opmodes 1 (velocity)
and 2 (position) only.

VL.FB (= P. 786) R/O Reads the velocity feedback; active in opmodes 1 (velo-
city) and 2 (position) only.

VL.FBFILTER (=» p. 787) R/O Filters VL.FB (= p. 786) value; active in opmodes 1
(velocity) and 2 (position) only.

VL.FBSOURCE (= p. 788) NV Sets feedback source for the velocity loop; active in
opmodes 1 (velocity) and 2 (position) only.

VL.FBUNFILTERED (=» p. 789) R/O Reads the velocity feedback.

VL.FF (= p. 790) R/O Displays the velocity loop overall feedforward value; act-
ive in opmodes 1 (velocity) and 2 (position) only.

VL.FFDELAY (= p. 791) R/W | Sets the delay time for the velocity feedforward integrator
component.

VL.GENMODE (= P. 792) NV Selects mode of velocity generation (Observer, d/dt); act-
ive in opmodes 1 (velocity) and 2 (position) only.

VL.KBUSFF (= p. 793) R/W Sets the velocity loop acceleration feedforward gain
value; active in opmodes 1 (velocity) and 2 (position)
only.

VL.KI (= p. 794) NV Sets the velocity loop integral gain for the Pl controller;
active in opmodes 1 (velocity) and 2 (position) only.

VL.KIMODE (= p. 795) R/W | Sets whether the velocity Integrator is always on, or if the
velocity integrator turns off any time the position loop
integrator is active. (= p. 795)

VL.KP (= p. 797) NV Sets velocity loop proportional gain for the PI controller;
active in opmodes 1 (velocity) and 2 (position) only.

VL.KVFF (= p. 799) R/W Sets the velocity loop velocity feedforward gain value;
active in opmodes 1 (velocity) and 2 (position) only.

VL.LIMITN (= P. 800) NV Sets the velocity lower limit; active in opmodes 1 (velo-
city) and 2 (position) only.

VL.LIMITP (= P. 802) NV Sets the velocity high limit; active in opmodes 1 (velo-
city) and 2 (position) only.
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Parameter or Command Type Description

VL.LMJR (= p. 803) R/W Sets the ratio of the estimated load moment of inertia rel-
ative to the motor moment of inertia; active in opmodes 1
(velocity) and 2 (position) only.

VL.MODEL (= p. 804) R/O Reads the observer velocity signal; active in opmodes 1
(velocity) and 2 (position) only.

VL.OBSBW (=» p. 805) NV Sets the bandwidth of the observerin Hz.

VL.OBSMODE (= p. 806) NV Sets the observer operating mode.

VL. THRESH (= P. 807) NV Sets the user over speed fault level.

VL. THRESHCUTOFF (= p. 809) NV Filter for velocity over speed calculation. (=» p. 809)

VL.VFTHRESH (= p. 810) R/O VL.VFTHRESH

Wake and Shake (WS)

WS.ARM (= p. 812) Command| Sets wake and shake to start at the next drive enable.

WS.CHECKMODE (= p. 813) R/W | Select the type of commutation check to execute after
Wake and Shake finds a new commutation angle.

WS.CHECKT (= p. 814) R/W | Sets the amount of time a commutation error must be
present before an error is thrown.

WS.CHECKYV (= p. 815) R/W | This parameter sets the velocity threshold which has to
be exceeded to activate commutation monitoring.

WS.DISARM (=» p. 816) Command | Cancels ARM requests and resets wake and shake to
the IDLE state.

WS.DISTMAX (= p. 817) R/W | Sets maximum movement allowed for wake and shake.

WS.DISTMIN (= p. 818) R/W Sets the minimum movement required for wake and
shake.

WS.FORCEOFF (= p. 819) R/W Disables the automatic Wake and Shake procedure if the
identified feedback type is sine encoder without halls
(FB1.IDENTIFIED = 21) and the encoder pitch is equal to
the motor pole pitch of the linear motor. (= p. 819)

WS.FREQ (= p. 820) R/W Sets the sine frequency of excitation for WS.MODE 2.

WS.IMAX (= p. 821) R/W Sets maximum current used for wake and shake.

WS.MODE (= p. 822) R/W Sets the method used for wake and shake.

WS.NUMLOOPS (= p. 823) R/W Sets the number of repetitions for wake and shake.

WS.STATE (= p. 824) R/O Reads wake and shake status.

WS.T (= p. 825) R/W Sets wake and shake current-vector appliance time.

WS.TDELAY1 (= p. 826) NV Delay for wake and shake timing.

WS.TDELAY2 (= p. 827) NV Sets the delay for wake and shake timing.

WS.TDELAY3 (= p. 828) NV Sets the delay for wake and shake between loops in
mode 0.

WS.TDELAY4 (= p. 829) NV Sets the delay time after first current-pulse injection.

WS.TIRAMP (= p. 830) R/W Sets the ramp time for the ramp up current in Wake &
Shake mode 1.

WS.TSTANDSTILL (= p. 831) R/W | Sets the calming time of the motor for Wake & Shake

mode 1.
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Parameter or Command Type Description
WS.VTHRESH (= p. 832) NV Defines the maximum allowed velocity for Wake &
Shake.
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19.2 AIN Parameters

This section describes the analog input (AIN) parameters. AIN parameters function as shown in the block dia-
gram below:

Hardware Firmware
AIN.CUTOFF

! (O— Current

AIN.ISCALE

Analog In

. Signal
=~ HW Filter >

ASCIl Command
AIN.VALUE

—> | (O Velociy

AINVSCALE
t T (O Position
AIN.OFFSET AIN.DEADBAND AINPSCALE
19.2.0 AIN.CUTOFRF 272
19.2.2 AIN.DEADBAND oo 273
19.2.3 AIN.DEADBANDMODE ... ..o\ 275
19.2.4 AINUSCALE ..o 277
19.2.5 AIN.MODE 278
19.2.6 AIN.OFFSET ..o 279
19.2.7 AIN.OVFTHRESH oo 280
19.2.8 AIN.OVWTHRESH 281
19.2.9 AIN.PSCALE ... o o 282
19.2.10 AIN.UVFTHRESH 284
19.2.11 AINUVWTHRESH oo 285
19.2412 AINVALUE oo 286
19.2.43 AIN.VSCALE 287
19,208 o 288
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19.2.1 AIN.CUTOFF

Type NV Parameter

Description | Sets the analog input low-pass filter cutoff frequency.

Units Hz

Range 010 10,000 Hz
Default Value | 5,000 Hz

Data Type Float

Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 5000h/0 M_01-00-00-000

Description

AIN.CUTOFF sets the break frequency in Hz for two cascaded single-pole low-pass filters on the hardware
command input. Since the two poles are cascaded at the same frequency, the -3 dB frequency is
0.64*AIN.CUTOFF in hertz and the 10% to 90% step response rise time is 0.53/AIN.CUTOFF in seconds.

Suggested operating values are as follows:

« Analog torque opmode: 5 kHz
« Analog velocity opmode: 2.5 kHz
« General purpose analog input high resolution: 500 Hz

Related Topics
Analog Input (pg 1)
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19.2.2 AIN.DEADBAND

Type NV Parameter

Description | Sets the analog input signal deadband.

Units \%

Range 0to12.5V
Default Value| 0V

Data Type Float

Start Version | M_01-00-00-000

Variant Support
Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 5001h/0 M_01-00-00-000
Description

AIN.DEADBAND sets the deadband of the analog input signal. When AIN.DEADBANDMODE is set to 0,
and the value of the analog input is less than the value of AIN.DEADBAND, the analog command will be 0.
When the analog input is greater or equal to the AIN.DEADBAND, then the analog command will be gen-
erated using the scaling specified.

When AIN.DEADBANDMODE is set to 1, the analog command is 0 if the input is less than the deadband
value. When the input is greater than the deadband, the output is equal to (Input - Deadband) * Scaling. Below
are illustrations of this behavior.

Ain.Deadbandmode= 0 | Ain.Deadband= 1V

Output
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Ain.Deadbandmode= 1 | Ain.Deadband= 1V

[= =]

Output

-1

-2

-3

-
Input

Related Topics

Analog Input (pg 1)

Block Diagram for Position/Velocity Loop
AIN Parameters (= p. 271)
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19.2.3 AIN.DEADBANDMODE

Type NV Parameter

Description | Sets the analog input deadband
mode.

Units N/A

Range Oto1

Default Value| 0

Data Type Integer

See Also AIN.DEADBAND (=» p. 273)
Start Version |M_01-03-06-000

Variants Supported
Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 5251h/0 M_01-03-06-000
Description

When AIN.DEADBANDMODE is set to 0, and the value of the analog input is less than the value of
AIN.DEADBAND, the analog command will be 0. When the analog input is greater or equal to the
AIN.DEADBAND, then the analog command will be generated using the scaling specified.

When AIN.DEADBANDMODE is set to 1, the analog command is O if the input is less than the deadband
value. When the input is greater than the deadband, the output is equal to (Input - Deadband) * Scaling. Below
are illustrations of this behavior.

Ain.Deadbandmode= 0 | Ain.Deadband= 1V

Output

Input
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Ain.Deadbandmode= 1 | Ain.Deadband= 1V

[= =]

Output

-1

-2

-3

-
Input

Related Topics

Analog Input

Block Diagram for Position/Velocity Loop
AIN.DEADBAND (= p. 273)
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19.2.4 AIN.ISCALE

Type NV Parameter

Description | Sets the analog current scale
factor.

Units AV

Range 0.001t022.4 AV

Default Value | 0.001 A/V
Data Type Float
Start Version | M_01-01-01-000

Variants Supported
Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 5002h/0 M_01-01-01-000
Description

AIN.ISCALE sets the analog current scale factor that scales the analog input (AIN.VALUE) for
DRV.OPMODE (= p. 459) = 1 (analog torque mode).

The value entered is the motor current per 10 V of analog input. This value may be either higher or lower than
100%, but the actual analog input will be limited by the application current limit (IL.LIMITN (= p. 613) and
IL.LLIMITP (= p. 614)).

Related Topics

Analog Input (pg 1)

Block Diagram for Position/Velocity Loop (pg 1)
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19.2.5 AIN.MODE

Type NV Parameter

Description | Analog input mode

Units N/A

Range Oto3

Default Value | 1

Data Type Integer

Start Version | M_01-04-09-000

AKD PDMM SyngNet Information
Range 0

AKD PDMM BASIC Information

Range Oto1
Variants Supported
Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 5252h/0 M_01-04-09-000
Description

The parameter AIN.MODE is used to assign a functionality to the voltage measured on the analog input pin.
0 — The analog input value is not used by any function.

1 —This mode only works when DRV.CMDSOURCE is set to 3 (analog). The measured voltage will be
scaled with:

« AIN.ISCALE if DRV.OPMODE has been set to 0 ( torque mode)
« AIN.VSCALE if DRV.OPMODE has been set to 1 ( velocity mode)
o AIN.PSCALE if DRV.OPMODE has been set to 2 (position mode)

Afterwards, the value will be forwarded as a command value to the control-loops.

2 —This mode is used for generating a target velocity of a motion task. This mode works when
DRV.OPMODE is set to 2 (position) and DRV.CMDSOURCE is set to 0 ( service). The measured voltage
will be scaled with AIN.VSCALE.

3 —This mode is used to generate faults or warnings if analog input exceeds defined voltage limits. Use the
AIN.UVFTHRESH (= p. 284), AIN.UVWTHRESH (= p. 285), AIN.OVFTHRESH (= p. 280), and
AIN.OVWTHRESH (= p. 281) parameters to set the under/over voltage fault and warning thresholds. If
AIN.VALUE exceeds the thresholds, the corresponding waming/fault will be generated. When the fault
thresholds are exceeded, a controlled stop occurs and the drive is disabled. The warning thresholds will only
generate a warning message.

Related Topics
DRV.OPMODE (= p. 459)
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19.2.6 AIN.OFFSET

Type NV Parameter

Description | Sets the analog input offset.
Units \Y

Range —-10to+10V

Default Value| 0V
Data Type Float

See Also AIN Parameters (= p. 271), (= p.
288)

Start Version | M_01-00-00-000

Variants Supported

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 5003h/0 M_01-00-00-000

Description

AIN.OFFSET sets the analog offset, which is added to the analog input command to the drive. This value
compensates for the analog input signal (AIN.VALUE (= p. 286)) offset or drift.

Related Topics

Analog Input (pg 1)

(= p. 288)

Block Diagram for Position/Velocity Loop (pg 1)
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19.2.7 AIN.OVFTHRESH

Type NV Parameter

Description | Over voltage threshold for user defined fault on analog input.

Units \%

Range -10to0 10

Default Value | 10V

Data Type Float

Start Version | M_01-13-09-000

Description

This parameter defines the over voltage threshold for analog input. If AIN.VALUE is larger than
AIN.OVFTHRESH, and AIN.MODE = 3 (user defined fault mode), an over voltage fault is generated.
Related Topics

Analog Input (pg 1) | AIN.MODE (= p. 278) | AIN.UVWTHRESH (= p. 285) | AIN.UVFTHRESH (= p. 284)
| AIN.OVWTHRESH (= p. 281)
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19.2.8 AIN.OVWTHRESH

Type NV Parameter

Description | Over voltage threshold for user defined warning on analog input.

Units \%

Range -10to0 10

Default Value | 10V

Data Type Float

Start Version | M_01-13-09-000

Description

This parameter defines the over voltage threshold for analog input. If AIN.VALUE is larger than
AIN.OVWTHRESH, and AIN.MODE = 3 (user defined fault mode), an over voltage warning is generated.
Related Topics

Analog Input (pg 1) | AIN.MODE (= p. 278) | AIN.UVWTHRESH (= p. 285) | AIN.OVFTHRESH (= p. 280)
| AIN.UVFTHRESH (= p. 284)
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General Information

Type NV Parameter

Description | Sets the analog position scale factor.

Units Rotary: counts/V,rad/V, deg/V, 16-bit count-
s/V
Linear: counts/V, mm/V, um/V, 16-bit count-
s/V

Range Rotary:

11t09,223,372,036,854,775 counts/V
0to 13,493,026.816 rad/V

0.06 to 179.0 deg/V

0to 10,737,418.240 (PIN/POUT)V

0to 140,737,488,355.327 16-bit counts/V
Linear:

1t09,223,372,036,854,775 counts/V
0to 2,147,483.648 mm/V

010 2,147,483,648.000 um/V

010 10,737,418.240 (PIN/POUT)V

0to 140,737,488,355.327 16-bit counts/V

Default Value | Rotary:

1 counts/V

O rad/V

0deg/V

0 (PIN/POUT)V
0 16-bit counts/V
Linear:

1 count/V

0 rad/V

0 deg/V

0 (PIN/POUTIV
0 16-bit counts/V

Data Type Float
Start Version | M_01-01-01-000

Variants Supported
Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 3472h/0 M_01-00-00-000
Description

AIN.PSCALE is an analog position scale factor that scales the analog input (AIN.VALUE (= p. 286)) for
DRV.OPMODE (= p. 459)=2, DRV.CMDSOURCE (= p. 404) = 3 (analog position mode).

Related Topics
Analog Input (pg 1)
Block Diagram for Position/Velocity Loop (pg 1)

Kollmorgen | kdn.kollmorgen.com | June 2017 282




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

283 Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

19.2.10 AIN.UVFTHRESH

Type NV Parameter

Description | Under voltage threshold for user defined fault on analog input.

Units \%

Range -10to0 10
Default Value | -10V

Data Type Float

Start Version | M_01-13-09-000

Description

This parameter defines the under voltage threshold for analog input. If AIN.VALUE is less than
AIN.UVFTHRESH, and AIN.MODE = 3 (user defined fault mode), an under voltage fault is generated.
Related Topics

Analog Input (pg 1) | AIN.MODE (= p. 278) | AIN.UVWTHRESH (= p. 285) | AIN.OVFTHRESH (= p. 280)
| AIN.OVWTHRESH (= p. 281)
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19.2.11 AIN.UVWTHRESH

Type NV Parameter

Description | Under voltage threshold for user defined warning on analog input.

Units \%

Range -10to0 10

Default Value | 10V

Data Type Float

Start Version | M_01-13-09-000

Description

This parameter defines the under voltage threshold for analog input. If AIN.VALUE is less than
AIN.UVWTHRESH, and AIN.MODE = 3 (user defined fault mode), an under voltage warning is generated.
Related Topics

Analog Input (pg 1) | AIN.MODE (= p. 278) | AIN.UVFTHRESH (= p. 284) | AIN.OVFTHRESH (= p. 280) |
AIN.OVWTHRESH (= p. 281)
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19.2.12 AIN.VALUE

Type R/O Parameter

Description | Reads the value of the analog input sig-
nal.

Units \%

Range -12.5t0+12.5V
Default Value | N/A

Data Type Float

Start Version | M_01-00-00-000

Variants Supported
Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 3470h (= p. M_01-00-00-000
1032)/4
3509h/0

Description

AIN.VALUE reads the analog input value after the value is filtered (as shown in the Analog Input Block Dia-
gram).

Related Topics

Analog Input (pg 1)

(=>» p. 288)

AIN.OFFSET (= p. 279)

Block Diagram for Position/Velocity Loop (pg 1)
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19.2.13 AIN.VSCALE

Type NV Parameter

Description | Sets analog velocity scale factor.

Units Rotary: rom/V, rps/V, (deg/s)/V, (rad/s)/V
Linear: counts/s/V, (mm/s)/V, (um/s)/V,

Range Rotary:

0.060 to 60,000 rpm/V

0.001 to 1,000 rps/V

0.359 to 360,000 (deg/s )V

0.006 to 6,283.186 (rad/s)/V

Linear:

0.001 to 1.000 counts/s/V

0.001*MOTOR.PITCH (= p. 664)to 1,000.000MOTOR.PITCH (=» p. 664) (mm/s)/V
0.998*MOTOR.PITCH (= p. 664) to 1,000,000.000“MOTOR.PITCH (=» p. 664)
(um/s)V

Default Value | Rotary:

0.060 rpm/V

0.001 rps/V

0.359 (deg/s)/V

0.006 (rad/s)/V

Linear:

0.001 counts/s/V

0.001*MOTOR.PITCH (= p. 664) (mm/s)/V

0.998*MOTOR.PITCH (= p. 664) (um/s)/V

Data Type Float
Start Version | M_01-02-00-000

Variants Supported
Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3629h/0 M_01-00-00-000
Description

AIN.VSCALE is an analog velocity scale factor that scales the analog input AIN.VALUE (=» p. 286)) for
DRV.OPMODE (= p. 459) = 1 (analog velocity mode).

The value entered is the motor velocity per 1V of analog input. This value may be either higher or lower than
the application velocity limit (VL.LIMITP (=» p. 802) orVL.LIMITN (=» p. 800)), but the actual analog 1/0 will
be limited by VL.LIMITP (= p. 802) or VL.LIMITN (= p. 800).

Related Topics

Analog Input (pg 1)

Block Diagram for Position/Velocity Loop (pg 1)

287 Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

19.2.14
AIN.ZERO
Type Command
Description | Zeroes the analog input signal.
Units N/A
Range N/A

Default Value | N/A
Data Type N/A

See Also AIN.VALUE (= p. 286), AIN.OFFSET (= p.
279)

Start Version | M_01-00-00-000

Variants Supported

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen| N/A M_01-00-00-000

*For Profinet, write a value of 0 into the PNU to execute a command.

Description
AIN.ZERO causes the drive to zero the analog input signal (AIN.VALUE (=» p. 286)). You may need to

execute this command more than once to achieve zero offset, and AIN.OFFSET is modified in this process.

Related Topics

Analog Input (pg 1)

AIN.VALUE (= p. 286) | AIN.OFFSET (= p. 279)
Block Diagram for Position/Velocity Loop (pg 1)
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19.3 AOUT Parameters

This section describes the AOUT parameters.

19.3.1 AOUT.CUTOFF .. 290
19.3.2 AOUT.DEBUGADD R ... 291
19.3.3 AOUT.DEBUGD ATATYPE . L 292
19.3.4 AOUT.DEBUGSCALE . . e 293
19.3.5 AOUT.ISCALE . 294
19.3.6 AOUT.MODE ... L 295
19.3.7 AOUT.OFFSET L 296
19.3.8 AOUT.PSC ALE .. . . 297
19.3.9 AOUT.VALUE . 298
19.3.10 AOUT.VALUEU . 299
19.3.11 AOUT.VSCALE . L 300
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19.3.1 AOUT.CUTOFF

Type NV Parameter

Description | Sets the analog output low-pass filter cutoff fre-
quency.

Units Hz

Range 0to 10,000 Hz

Default Value| O Hz
Data Type Float
Start Version |M_01-04-01

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3470h/6 M_01-04-01-000
Description

AOUT.CUTOFF sets the cutoff frequency in Hz for a single-pole low-pass
filter on the Analog Output.

A value of 0 Hz will turn off the filter and will allow all frequencies to pass through.
The filter can be used with all modes of Analog Output.

Related Topics
Analog Output (pg 1)
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19.3.2 AOUT.DEBUGADDR
Type NV Parameter
Description | Sets the memory address to
debug.
Units N/A
Range 4t04,292,870,142

Default Value | 4
Data Type Integer
Start Version | M_01-01-01-000

Description
AOUT.DEBUGADDR sets the memory address to debug when AOUT.MODE (= p. 295) = 9 (debug mode).

Related Topics
1 Analog Output
AOUT.MODE (= p. 295)
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19.3.3 AOUT.DEBUGDATATYPE

Type NV Parameter

Description | Sets the data type of the value to be
debugged.

Units N/A

Range 0to10

Default Value | 0
Data Type Integer
Start Version | M_01-01-01-000

Description
AOUT.DEBUGDATATYPE is used in AOUT.MODE (= p. 295) = 9 (debug mode).

This parameter sets the data type of the value to be debugged according to the table below:

Value Data Type

0 Illegal type
Signed (1 byte)
Unsigned (1 byte)
Signed (2 bytes)

Unsigned (2
bytes)

Signed (4 bytes)

Unsigned (4
bytes)

Signed (8 bytes)

Unsigned (8
bytes)

AlWOWIN] ~

9 Pointer to one
byte

10 | Fix shift

Related Topics
1 Analog Output
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19.3.4 AOUT.DEBUGSCALE

Type NV Parameter

Description Sets the scale to be used for
debug.

Units N/A

Range 0.001to
9,223,372,036,854,775.000

Default Value | 1
Data Type Float
Start Version | M_01-01-01-000

Description
AOUT.DEBUGSCALE sets the scale to be used for debug when AOUT.MODE (= p. 295) = 9 (debug mode).

Related Topics
1 Analog Output
AOUT.MODE (= p. 295)
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19.3.5 AOUT.ISCALE

Type NV Parameter

Description | Sets the analog current scale
factor.

Units AV

Range 0.001t022.4 AV

Default Value | 0.001 to 22.4 A/V
Data Type Float
Start Version | M_01-01-01-000

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 5009h/0 M_01-00-00-000
Description

AOUT.ISCALE sets the analog current scale factor that scales the analog output (AOUT.VALUE) for
AOUT.MODE = 4 or 5. The value entered is the motor current per 10 V of analog input or output. This value
may be either higher or lower than 100%, but the actual analog I/0 will be limited by the application current
limit (IL.LIMITN (= p. 613)and IL.LIMITP (= p. 614)).

Related Topics
Analog Output (pg 1)
AOUT.ISCALE (= p. 1)
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19.3.6 AOUT.MODE

Type NV Parameter

Description | Sets the analog output mode.

Units N/A

Range 0to12

Default Value| 0

Data Type Integer

Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3470h/1 M_01-00-00-000
Description

AOUT.MODE sets the analog output functionality.

AOUT.MODE Description

0 User variable. The analog output signal is determined by the user (using
AOUT.VALUEU).

1 Actual velocity. The analog signal describes the current velocity value
(VL.FB).

Velocity error. The analog signal describes the velocity error value.

Velocity command. The analog signal describes the velocity command value.

Actual current. The analog signal describes the actual current value.

Current command. The analog signal describes the current command value.

Actual position. The analog signal describes the current position value.

Position error. The analog signal describes the position error value.

Triangle wave. The analog signal is a triangle wave (sawtooth pattem).

Oloo|N|oojlolb|lOIDN

Debug mode. In this mode the user can define a drive variable to monitor via
the analog output (AOUT.VALUEU).

10 Unfiltered Velocity (VL.FBUNFILTERED)
11 Filtered Velocity - 10Hz Lowpass (VL.FBFILTER)

12 SyngNet AnalogOut (automatically set while SyngNet cyclic)

Example

You can use AOUT.MODE and AOUT.VALUEU to configure an output signal as follows:
-->AOUT.MODE 0
-->AOUT.VALUEU 5

-->AOUT.VALUEU 4.33

Related Topics
Analog Output (pg 1)
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19.3.7 AOUT.OFFSET

Type NV Parameter

Description | Sets the analog output off-
set.

Units \%

Range -10to+10V

Default Value| 0V
Data Type Float
Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 500Bh/0 M_01-00-00-000

Description

This parameter sets the analog output offset.

Related Topics
Analog Output (pg 1)
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General Information

Type NV Parameter

Description | Sets the analog position scale factor.

Units Rotary: counts/V,rad/V, deg/V, 16-bit count-
s/V
Linear: counts/V, mm/V, um/V, 16-bit count-
s/V

Range Rotary:
11t09,223,372,036,854,775 counts/V
0to 13,493,026.816 rad/V

010 773,094,113.280 deg/V

0to 140,737,488,355.327 16-bit counts/V
Linear:

1109,223,372,036,854,775 counts/V
0to02,147,483.648 mm/V

0to 2,147,483,648.000 um/V

0to 140,737,488,355.327 16-bit counts/V

Default Value | Rotary:

1 counts/V

0 rad/V

0deg/V

0 16-bit counts/V
Linear:

1 counts/V

O rad/V

0deg/V

0 counts16 bit/V

Data Type Float
Start Version | M_01-01-01-000

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3471h/0 M_01-00-00-000
Description

AOUT.PSCALE is an analog position scale factor that scales the analog output (AOUT.VALUE (= p. 298))
for AOUT.MODE (= p. 295) = 6, or 7 (actual position or position error) per 10 V of analog input or output.

Related Topics
Analog Output (pg 1)
AOUT.VALUE (= p. 298)
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19.3.9 AOUT.VALUE

Type R/O Parameter

Description | Reads the analog output value.

Units \%

Range -10to+10V
Default Value| 0

Data Type Float

Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 3470h/2 M_01-00-00-000

Description
AOUT.VALUE reads the analog output value.

Related Topics
Analog Output (pg 1)
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19.3.10 AOUT.VALUEU

Type R/W Parameter

Description | Sets the analog output
value.

Units \%

Range —-10to+10V

Default Value | 0
Data Type Float
Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 3470h/3 M_01-00-00-000

Description

AOUT.VALUEU reads/writes the analog output value when AOUT.MODE (= p. 295) = 0 (analog output sig-
nal is determined by the user).

Related Topics
Analog Output (pg 1)
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19.3.11 AOUT.VSCALE

Type NV Parameter

Description | Sets the velocity scale factor for analog output.

Units Depends on UNIT.VROTARY or UNIT.ACCLINEAR

Rotary: rpm/V, rps/V, (deg/s)/V, [(custom units)/s]/V, (rad/s)/V
Linear: counts/s/V, (mm/s)/V, (um/s)/V, [(custom units)/s]/V

Range Rotary:

0.060 to 60,000 rpm/V

0.001 to 1,000 rps/V

0.359 to 360,000 (deg/s )V

0.005 to 5,000 [(custom units)/s]/V
0.006 to 6,283.186 (rad/s)/V

Linear:

0.001 to 1.000 counts/s/V

0.001*MOTOR.PITCH to 1,000.000‘MOTOR.PITCH (mm/s)/V
0.998*MOTOR.PITCH to 1,000,000.000“MOTOR.PITCH(um/s)/V
0.005 to 5,000 [(custom units)/s]/V

Default Value | Rotary:

0.060 rpm/V

0.001 rps/V

0.359 (deg/s)V

0.005 [(custom units)/s]/V
0.006 (rad/s)/V

Linear:

0.001 counts/s/V
0.001*MOTOR.PITCH (mm/s)/V
0.998*MOTOR.PITCH (um/s)V
0.005 [(custom units)/s]/V

Data Type Float
Start Version | M_01-00-00-000

Variants Supported
Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3470h/5 M_01-00-00-000
Description

AOUT.VSCALE is an analog velocity scale factor that scales the analog output
(AOUT.VALUE) for AOUT.MODE = 1, 2, or 3. The value entered is the motor velocity per 10 V
of analog output. This value may be either higher or lower than the application velocity limit
(VL.LIMITP or VL.LIMITN), but the actual analog I/O will be limited by VL.LIMITP or VL.LIMITN.

Related Topics
Analog Output (pg 1)
AOUT.VALUE (= p. 298)
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19.4 AOUT2 Parameters

This section describes the AOUT2 parameters.

19.4.1 AOUT 2. CUTOFF . e 302
19.4.2 AOUT 2. MODE ... . 303
19.4.3 AOUT2.OFFSET ... . 304
19.4.4 AOUT 2. VALUE 305
19.4.5 AOUT 2. VALUEU 306
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19.4.1 AOUT2.CUTOFF

Type NV Parameter

Description | Sets the analog output 2 low-pass filter cutoff fre-
quency.

Units Hz

Range 0to 10,000 Hz

Default Value| 0 Hz
Data Type Float
Start Version |M_01-06-03-000

Description

AOUT2.CUTOFF sets the cutoff frequency in Hz for a single-pole low-pass
filter on the Analog Output 2.

A value of 0 Hz will tumn off the filter and will allow all frequencies to pass through.

The filter can be used with all modes of Analog Output 2.

Related Topics
1 Analog Output
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19.4.2 AOUT2.MODE

Type NV Parameter

Description | Sets the analog output 2 mode.

Units N/A

Range 0

Default Value| 0

Data Type Integer

Start Version | M_01-06-03-000

Description
AOUT2.MODE sets the analog output functionality.

Mode 0: User variable. The analog output 2 signal is determined by the user (using AOUT2.VALUEU (= p.
306)).

Example

You can use AOUT.MODE and AOUT.VALUEU to configure an output signal as follows:
-->AOUT.MODE 0
-->AO0UT.VALUEU 5

-->AOUT.VALUEU 4.33

Related Topics
1 Analog Output
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19.4.3 AOUT2.0FFSET

Type NV Parameter

Description | Sets the analog output 2 off-
set.

Units \%

Range -10to+10V

Default Value| 0V
Data Type Float
Start Version | M_01-06-03-000

Description

This parameter sets the analog output 2 offset.

Related Topics
1 Analog Output
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19.4.4 AOUT2.VALUE

Type R/O Parameter

Description | Reads the analog output 2 value.

Units \%

Range -10to+10V
Default Value| 0

Data Type Float

Start Version | M_01-06-03-000

Description
AOUT2.VALUE reads the analog output 2 value.

Related Topics
1 Analog Output

Kollmorgen | kdn.kollmorgen.com | June 2017




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

19.4.5 AOUT2.VALUEU

Type R/W Parameter

Description | Sets the analog output 2
value.

Units \%

Range —-10to+10V

Default Value | 0
Data Type Float
Start Version | M_01-06-03-000

Description

AOUT2.VALUEU reads/writes the analog output 2 value when AOUT2.MODE (=» p. 303) = 0 (analog output
signal is determined by the user).

Related Topics
1 Analog Output
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19.5 BODE Parameters

This section describes the BODE parameters.

19.5.1 BODE.EXCITEGAP .. 308
19.5.2 BODE.FREQ ... .. 309
19.5.3 BODE.IAMP 310
19.5.4 BODE.IFLIMIT L 311
19.5.5 BODE.IFTHRESH .. . 312
19.5.6 BODE.INJECTPOINT ... 313
19.5.7 BODE.MODE .. .. 314
19.5.8 BODE.MODETIMER .. . L 317
19.5.9 BODE.PRBDEPTH . ... 319
19.5.10 BODE.VAMP 320
19.5.11 BODE.VFLIMIT 321
19.5.12 BODE.VFTHRESH ... 322
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19.5.1 BODE.EXCITEGAP

Type R/W Parameter

Description | Controls how often the excitation is
updated.

Units Drive samples

Range 1 to 255 drive samples

Default Value | 2 drive samples
Data Type N/A
Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 5013h/0 M_01-00-00-000
Description

BODE.EXCITEGAP controls how often the excitation is updated. The excitation is updated every n drive
samples, where nis BODE.EXCITEGAP. For example, if BODE.EXCITEGAP = 2, then the excitation is
updated every 2/(16,000 Hz) = 1/8,000 Hz = 0.000125 sec. When measuring a system, update the excitation
only as often as the data is recorded.

Example

Set excitation update rate to 8,000 Hz:

-->BODE .EXCITEGAP 2

Set excitation update rate to 4,000 Hz:
-->BODE.EXCITEGAP 4

Get excitation update rate (already set to 8000 Hz):

-->BODE.EXCITEGAP 2

Related Topics

Using the Performance Servo Tuner (= p. 104) | Using the Performance Servo Tuner: Advanced (=» p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)
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19.5.2 BODE.FREQ

Type R/W Parameter

Description | Sets the frequency of the sine excitation
source.

Units Hz

Range 010 8,000 Hz

Default Value| 0 Hz
Data Type Float
Start Version | M_01-00-00-000

Description
BODE.FREQ sets the frequency of the sine excitation source in Hz. The sine excitation source is used to
take frequency response measurements of a system.
Example
Setting up a sine excitation source of 0.2 A at 50 Hz:
-->BODE. INJECTPOINT 1
-->BODE.IAMP 0.2
-->BODE.FREQ 50.0

-->BODE.MODE 2

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)
BODE.MODE (= p. 314)

BODE.INJECTPOINT (= p. 313)

BODE.VAMP (= p. 320)

BODE.IAMP (= p. 310)
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19.5.3 BODE.IAMP

Type R/W Parameter

Description | Sets current command value used during the Bode pro-
cedure.

Units A

Range +/- Combined drive and motor current limit

Default Value| 0.2 A
Data Type Float
Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 5015h/0 M_01-00-00-000
Description

BODE.IAMP sets the amplitude of the excitation when in current mode as set in BODE.INJECTPOINT.
When using BODE.MODE (=» p. 314) =1 and BODE.INJECTPOINT (=» p. 313) = 1, this parameter will
determine the level of noise injected to commanded current value.

Example

Set the excitation current to 0.2 A:

-->BODE.IAMP 0.2
Get the excitation current (already set to 0.2 A):

-->BODE.IAMP 0.200 [A]

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)
BODE.INJECTPOINT (= p. 313) | BODE.FREQ (= p. 309)
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19.5.4 BODE.IFLIMIT

Type R/W Parameter

Description | Sets the current fault duration limit in seconds for the BODE.MODE 5 stability
test.

Units S

Range 0.001 to 60.000

Default Value | 0
Data Type Decimal
Start Version | M_01-02-10-000

Description

When BODE.MODE is set to 5, the firmware monitors the drive current (IL.CMD (= p. 588)). When IL.CMD
goes above BODE.IFTHRESH (= p. 312), an internal counter records the length of time IL.CMD was above
BODE.IFTHRESH. If the internal counter reaches BODE.IFLIMIT, Fault 133 — Instability during Autotune will
be generated.

The smaller BODE.IFLIMIT, the quicker Fault 133 will be generated when IL.CMD exceeds BODE.IFLIMIT.

Example

Set BODE.IFTHRESH to 6 Amps:
-->BODE.IFTHRESH 6

Set BODE.IFLIMIT to 0.500 seconds:
-->BODE.IFLIMIT 0.5

Set BODE.MODE to 5 to enable stability detection:
BODE.MODE 5

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)
F133 (= p. 177)

BODE.MODE (= p. 314),BODE.MODETIMER (= p. 317), BODE.IFTHRESH (= p. 312), BODE.VFLIMIT
(= p. 321), BODE.VFTHRESH (= p. 322)
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19.5.5 BODE.IFTHRESH

Type R/W Parameter

Description | Sets the current fault threshold for the BODE.MODE 5 stability
test.

Units A

Range 0.001 to DRV.IPEAK or MOTOR.IPEAK (whichever is lowest) A

Default Value| 0 A
Data Type Decimal
Start Version | M_01-02-10-000

Description

When BODE.MODE (= p. 314) s set to 5, the firmware monitors the drive current (IL.CMD (= p. 588)).
When IL.CMD goes above BODE.IFTHRESH, an internal counter records the length of time IL.CMD was
above BODE.IFTHRESH. If the internal counter reaches BODE.IFLIMIT (= p. 311), Fault 133 (Instability
during Autotune) is generated.

Example

Set BODE.IFTHRESH to 6 Amps:
-->BODE.IFTHRESH 6

Set BODE.IFLIMIT to 0.500 seconds:
-->BODE.IFLIMIT 0.5

Set BODE.MODE to 5 to enable stability detection:

BODE.MODE 5

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (= p. 108)
F133 (= p. 177)

BODE.MODE (= p. 314),BODE.MODETIMER (= p. 317), BODE.VFLIMIT (= p. 321),
BODE.VFTHRESH (= p. 322), BODE.IFLIMIT (= p. 311)
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19.5.6 BODE.INJECTPOINT

Type R/W Parameter

Description | Sets whether the excitation uses current or velocity excitation
type.

Units N/A

Range 0to2

Default Value | 0
Data Type Integer
Start Version | M_01-00-00-000

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 5016h/0 M_01-00-00-000

Description
BODE.INJECTPOINT sets whether the excitation uses current or velocity excitation type.

BODE.INJECTPOINT Description

0 None

1 Current

2 Velocity
Example

Set BODE.INJECTPOINT to current:
-->BODE. INJECTPOINT 1
Get BODE.INJECTPOINT (already set to current):

-->BODE.INJECTPOINT 1

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)

Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)

BODE.IAMP (= p. 310), BODE.MODE (= p. 314), BODE.VAMP (= p. 320)
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19.5.7 BODE.MODE

Type R/W Parameter

Description | Sets the mode of the excit-
ation.

Units N/A

Range Oto4

Default Value| 0

Data Type Integer

Start Version

M_01-00-00-000

Description

BODE.MODE sets the mode of the excitation. The excitation can be set to the modes shown in the table
below. BODE.MODE is always set to None when Ethernet communication is disconnected. The peak amp-
litude of the excitation is set by either BODE.IAMP or BODE.VAMP (depending on BODE.INJECTPOINT).

BODE.MODE is subject to a watchdog timer (BODE.MODETIMER) as follows:

. IfBODE.MODETIMER is 0, then BODE.MODE is not affected.

. IfBODE.MODETIMER is set to a value greater than 0, then BODE.MODE will be setto 0
(None) after the BODE.MODETIMER time milliseconds.

. IfBODE.MODE is a nonzero value, and you reset BODE.MODE to another nonzero value, you
will reset the watchdog timer. This mechanism is intended to turn off the excitation signal if you
lose communication with the drive.

BODE.MODE Description Comments

0 None Turns all excitation off
1 PRB

Uses Pseudo Random Binary (PRB) excitation. PRB is a signal that is
always +/- peak amplitude, varying only in phase.

PRB excitation results in a flat excitation frequency spectrum. PRB results
in a high peak excitation amplitude, which can help minimize friction in a fre-
guency response test.

PRB excitation repeats every (2*"BODE.PRBDEPTH)/ BODE.EXCITEGAP
drive samples. This repetition can be used to reveal the effects of friction.

Sine Uses Sine excitation

Noise Uses random noise excitation. Noise is a random number generator that var-
ies between +/- peak amplitude.

Sets a torque offset equal to BODE.IAMP

4 Offset

Example

Set BODE.MODE to PRB:
-->BODE.MODE 1

Get BODE.MODE (already set to PRB):
-->BODE.MODE 1

PRB excitation:
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Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (=» p. 202)
BODE.INJECTPOINT (= p. 313)BODE.VAMP (= p. 320)
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19.5.8 BODE.MODETIMER

Type R/W Parameter

Description | Sets the watchdog timer of the excit-
ation.

Units ms

Range 0to 268,435,456

Default Value| 0
Data Type Integer
Start Version | M_1-03-00-000

Variants Supported

Description

BODE.MODETIMER sets the watchdog timer for the excitation. This watchdog is used to automatically turn
off the excitation of the system if communication is lost. It is highly recommended that you use the watchdog
for any excitation measurements. The EWV' Performance Servo Tuner and Bode tool automatically use
these values, requiring no action from you.

If the BODE.MODETIMER is a nonzero value, the Bode watchdog is enabled. BODE.MODE will be set to 0
(None) after the BODE.MODETIMER value elapses. To reset the watchdog timer, reset BODE.MODE to a
nonzero value.

BODE.MODETIMER Comments

0 BODE.MODE is left at the value you set it to.

>0 Uses pseudo random binary (PRB) excitation. PRB is a signal that is always +/-
peak amplitude, varying only in phase.

PRB excitation results in a flat excitation frequency spectrum. PRB also results in a
high peak excitation amplitude, which can help minimize friction in a frequency
response test.

PRB excitation repeats every (2" BODE.PRBDEPTH)/BODE.EXCITEGAP drive
samples. This repetition can be used to reveal the effects of friction.

Example

Disable BODE.MODETIMER:

->BODE.MODETIMER //

Set to 0 to disable the watchdog

0

->BODE.MODE // Observe starting state of the Bode mode

0

-->BODE.MODE 1 // Set Bode mode to PRB

->BODE.MODE // Observe Bode mode state is the same after 0.5 seconds
1

-->BODE.MODE // Observe Bode mode state is the same after 10 seconds

TEmbedded Workbench Views
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1

Enable BODE.MODETIMER:

-->BODE.MODETIMER 1000 // Set watchdog to 1 second

-->BODE.MODE 1 // Set Bode mode to PRB

-->BODE.MODE // Observe Bode mode state is the same after 0.5 seconds

1

-->BODE.MODE // Observe Bode mode state has been set to zero after 1.0 seconds
0

Enable and reenable BODE.MODETIMER:

->BODE.MODETIMER 2500 // Set watchdog to 2.5 seconds

-->BODE.MODE 1 // Set Bode mode to PRB

-->BODE.MODE // Observe Bode mode state is the same after 1.5 seconds

1

->BODE.MODE 1 // Set Bode mode to PRB, resetting the watchdog timer to the original 2.5 second value
set above.

-->BODE.MODE // Observe Bode mode state is the same after 3.0 seconds after the original enabling of
BODE.MODE 1

-->BODE.MODE // Observe Bode mode state has been set to zero after 4.0 seconds after the original
enabling

of BODE.MODE
0

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (= p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)
BODE.MODE (= p. 314)
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19.5.9 BODE.PRBDEPTH

Type R/W Parameter

Description | Sets the length of the PRB signal before it
repeats.

Units NA

Range 4t019

Default Value| 19
Data Type Integer
Start Version | M_01-00-00-000

Variants Supported

Fieldbus Index/Subindex Object Start Version

EtherCAT COE and CANopen |5019h/0 M_01-00-00-000

Description
BODE.PRBDEPTH sets the length of the PRB signal before it repeats. This applies only when
BODE.MODE = PRB. The PRB excitation will repeat after (2"BODE.PRBDEPTH)/ BODE.EXCITEGAP
drive samples.
Example
Set BODE.PRBDEPTH to 19:

-->BODE.PRBDEPTH 19

Get BODE.PRBDEPTH (already set to 19):

-->BODE.PRBDEPTH 19

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (= p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)

BODE.MODE (= p. 314), BODE.INJECTPOINT (= p. 313), BODE.IAMP (= p. 310), BODE.VAMP (= p.
320)
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19.5.10 BODE.VAMP

Type R/W Parameter

Description | Sets the amplitude of the excitation when in velocity
mode.

Units Rotary: rpm, rps, deg/s, rad/s
Linear: counts/s, mm/s, um/s

Range Rotary:
0.000 to 15,000.000 rpm

0.000 to 250.000 rps

0.000 to 90,000.000 degree/s

0.000to 1,570.796 rad/s

Linear:

0.000 to 1,073,741,824,000.000 counts/s
0.000 to 8,000.000 mm/s

0.000 to 8,000,000.000 ym/s

Default Value | 0
Data Type Float
Start Version | M_01-00-00-000

Variants Supported

Fieldbus Index/Subindex  Object Start Version
EtherCAT COE and CANopen | 3409h/0 M_01-00-00-000

Description
BODE.VAMP sets the amplitude of the excitation when in velocity mode as set in BODE.INJECTPOINT.

Example

Set the excitation velocity to 100 RPM
-->BODE.VAMP 100

Get the excitation velocity(already set to 100 RPM)
-->BODE . VAMP

100.000 [rpm]

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)
Scope (= p. 153)

Settings (= p. 38)

F126 n126 (= p. 177)

Error: Invalid Bode plot mode for this function. (= p. 202)
BODE.MODE (= p. 314), BODE.INJECTPOINT (= p. 313)
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19.5.11 BODE.VFLIMIT

Type R/W Parameter

Description | Sets the velocity fault duration limit (seconds) for the BODE.MODE 5 stability
test

Units S

Range 0.001 to 60.000

Default Value | 0
Data Type Decimal
Start Version | M_01-02-10-000

Variants Supported

Description

When BODE.MODE is set to 5, the firmware monitors the drive feedback velocity VL.FB. When VL.FB goes
above BODE.VFTHRESH, an internal counter records the length of time VL.FB was above
BODE.VFTHRESH. If the internal counter reaches BODE.VFLIMIT, Fault 133 — Instability during Autotune
will be generated.

The smaller BODE.VFLIMIT, the quicker Fault 133 will be generated when VL.FB exceeds BODE.VFLIMIT.

Example

Set BODE.VFTHRESH to 10 RPM:
-->BODE.VFTHRESH 10

Set BODE.VFLIMIT to 0.500 seconds
-->BODE.VFLIMIT 0.5

Set BODE.MODE to 5 to enable stability detection

-->BODE.MODE 5

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)

F133 (= p. 177)

BODE.MODE, BODE.MODETIMER, BODE.IFLIMIT, BODE.IFTHRESH, BODE.VFTHRESH
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19.5.12 BODE.VFTHRESH

Type R/W Parameter

Description | Sets the current fault threshold for the BODE.MODE 5 stability
test.

Units Rotary: rpm, rps, deg/s, rad/s
Linear: counts/s, mm/s, um/s

Range Rotary:
0.000 to 15,000.000 rpm

0.000 to 250.000 rps

0.000 to 90,000.000 deg/s

0.000to 1,570.796 rad/s

Linear:

0.000to 1,073,741,824,000.000 counts/s
0.000 to 8,000.000 mm/s

0.000 to 8,000,000.000 ym/s

0.000 to 1,250.000 Custom Units/s

Default Value| 0
Data Type Decimal
Start Version | M_01-02-10-000

Variants Supported

Description

When BODE.MODE is set to 5, the firmware monitors the drive feedback velocity VL.FB. When VL.FB goes
above BODE.VFTHRESH, an internal counter records the length of time VL.FB was above
BODE.VFTHRESH. If the internal counter reaches BODE.VFLIMIT, Fault 133 — Instability during Autotune
will be generated.

The smaller BODE.VFLIMIT, the quicker Fault 133 will be generated when VL.FB exceeds BODE.VFLIMIT.

Example

Set BODE.VFTHRESH to 10 RPM:
-->BODE.VFTHRESH 10

Set BODE.VFLIMIT to 0.500 seconds:
-->BODE.VFLIMIT 0.5

Set BODE.MODE to 5 to enable stability detection:

-->BODE.MODE 5

Related Topics

Using the Performance Servo Tuner (= p. 104)

Using the Performance Servo Tuner: Advanced (=» p. 108)

F133 (= p. 177)

BODE.MODE, BODE.MODETIMER, BODE.IFLIMIT, BODE.IFTHRESH, BODE.VFLIMIT
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19.6 CMP Parameters

This section describes the CMP parameters.

19.6.1 CMPX. ADVANCE .. il 324
19.6.2 CMPX. ARM 325
19.6.3 CMPxX.MODBOUND . L 326
19.6.4 CMPxX.MODBOUND 2 . 328
19.6.5 CMPX.MODE . . 330
19.6.6 CMPX.MODEN .. . 332
19.6.7 CMPX.MODV ALUE ... . . 333
19.6.8 CMPX.OUTMASK L 334
19.6.9 CMPX.SETPOINT . 335
19.6.10 CMPX.SOURCE ... . 337
19.6.11 CMPx.SOURCEVALUE . 338
19.6.12 CMPX. STATE ... 339
19.6.13 CMPX.WIDTH . 340
19.6.14 CMPX.WIDTHTY PE . 342
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19.6.1 CMPx.ADVANCE

Type NV Parameter

Description Sets the phase advance value for compare.
Units ms

Range 0to 30

Default Value 0

Data Type u32

Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 53B1h/0 | CMPO.ADVANCE | M_01-13-00-000

53B2h/0 | CMP1.ADVANCE

Description

Use this keyword to compensate for slow output devices such as relays or mechanical devices. The value of
this parameter determines how long in advance the compare engine will trigger to compensate for a slow out-
put.

For example, if CMPO.ADVANCE = 10, and CMPx.SETPOINT (= p. 335) = 1,000,000 counts while the
source is moving at 100,000 counts/sec (positive direction), then the compare will trigger when the source
value crosses 999,000 counts. This will be 1000 counts early, or 0.01 seconds of 100,000 counts/sec.

CMPx.ADVANCE has a 0.001 ms resolution.

Related Topics
Compare Engines (= p. 75)
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19.6.2 CMPx.ARM

Type NV Parameter
Description Arms/disarms the specified Compare setpoint.
Units N/A
Range Argument 1: 0to 7
Argument 2: 0 (Disarm) or 1 (Arm)
Default Value 0 (Disarm)
Data Type Argument 1: Integer

Argument 2: Integer
Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34C0h/1 | CMPO.ARM | M_01-13-00-000

34C1h/1|CMP1.ARM

Description

Use this keyword to arm or disarm a Compare setpoint. The setpoint value will only be compared against the
Compare source (CMPx.SOURCE (= p. 337)) if that setpoint is armed. If they match, an output pulse will be
generated.

An error will be generated if CMPx.SOURCE, CMPx.MODBOUND1, CMPx.MODBOUND?2,
CMPx.WIDTH, and CMPx.MODEN are not set prior to enabling CMPx.ARM. If CMPx.SETPOINT is not set
prior to enabling CMPx.ARM, the compare will trigger at the last set value, or the default value of 0 if the drive
has been power cycled.

Example

The following example arms setpoint 3 for CMP1.

-->CMP1.ARM 3 1

Related Topics
Compare Engines (= p. 75)
CMPx.SETPOINT (= p. 335)| CMPx.SOURCE (= p. 337)
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19.6.3 CMPx.MODBOUND1

General Information

Type NV Parameter

Description Sets the first modulo bound.

Units Units depend on value of CMPx.SOURCE. See table
below.

Range -9,223,372,036,854,775,808 to
9,223,372,036,854,775,808

Default Value 9,223,372,036,854,775,808

Data Type Integer

Start Version M_01-13-00-000

Units
CMPx.SOURCE | Units
0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.
1(FB2) Depends on FB2.PUNIT or custom units.
2 (FB3) Depends on FB2.PUNIT or custom units.
3(PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, um, (custom units), 16-bit counts

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34A9h/1 | CMP0.MODBOUND1 | M_01-13-00-000

34B9h/1 | CMP1.MODBOUND1

Description

Use this keyword to set the first modulo bound. CMPx.MODBOUND1 and CMPx.MODBOUND2 (=» p. 328)
must both be set before the modulo functionality can be activated. There is no requirement that the second
modulus bound be larger than the first modulus bound.

CMPx.MODBOUND1 must be set before CMPx.SETPOINT (=» p. 335).

Example
The following example sets the first modulo bound to one billion counts for CMP1.

-->CMP1.MODBOUND1 1000000000

Related Topics
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Compare Engines (= p. 75)
CMPx.MODBOUND2 (=» p. 328) | CMPx.MODEN (= p. 332) | CMPx.ARM (= p. 325)
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19.6.4 CMPx.MODBOUND2

Type NV Parameter

Description Sets the second modulo bound.

Units Units depend on value of CMPx.SOURCE. See table
below.

Range -9,223,372,036,854,775,808 to
9,223,372,036,854,775,808

Default Value 9,223,372,036,854,775,808

Data Type Integer

Start Version M_01-13-00-000

Units
CMPx.SOURCE | Units
0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.
1(FB2) Depends on FB2.PUNIT or custom units.
2 (FB3) Depends on FB2.PUNIT or custom units.
3(PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, um, (custom units), 16-bit counts

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34A9h/2 | CMP0.MODBOUND?2 | M_01-13-00-000

34B9h/2 | CMP1.MODBOUND2

Description

Use this keyword to set the second modulo bound. CMPx.MODBOUND1 (= p. 326) and
CMPx.MODBOUND2 must both be set before the modulo functionality can be activated. There is no require-
ment that the second modulus bound be larger than the first modulus bound.

CMPx.MODBOUND2 must be set before CMPx.SETPOINT (=» p. 335).

Example
The following example sets the second modulo bound to 0 counts for CMP1

-->CMP1.MODBOUND2 0

Related Topics
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Compare Engines (= p. 75)
CMPx.MODBOUND1 (=» p. 326) | CMPx.MODEN (= p. 332) | CMPx.ARM (= p. 325)
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19.6.5 CMPx.MODE

Type NV Parameter
Description Sets the mode for a Compare setpoint.
Units None
Range Argument 1: 0to 7
Argument 2: 0 (Single-shot) or 1 (Continuous)
Default Value 1 (Continuous)
Data Type Argument 1: Integer

Argument 2: Integer
Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34ADh/1 | CMP0.MODE 0| M_01-13-00-000

34AAh/2 | CMP0.MODE 1
34AAh/3 | CMP0.MODE 2
34AAh/4 | CMP0.MODE 3
34AAh/5 | CMP0.MODE 4
34AAh/6 | CMP0.MODE 5
34AAh/7 | CMP0.MODE 6
34AAh/8 | CMPO.MODE 7
34BDh/1|CMP1.MODE 0
34BAh/2 | CMP1.MODE 1
34BAh/3 | CMP1.MODE 2
34BAh/4 | CMP1.MODE 3
34BAh/5 | CMP1.MODE 4
34BAh/6 | CMP1.MODE 5
34BAh/7 | CMP1.MODE 6
34BAh/8 | CMP1.MODE 7

Description
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This keyword sets the mode for a Compare setpoint to either single-shot or continuous. Single-shot auto-
matically disarms the setpoint after a pulse is generated. Continuous mode will keep the setpoint armed after
a pulse has been generated.

Example
The following example sets the mode for setpoint 3 to single-shot.

-->CMP1.MODE 7 O

Related Topics
Compare Engines (= p. 75)
CMPx.SETPOINT (= p. 335)
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19.6.6 CMPx.MODEN

Type NV Parameter

Description Enables/disables modulo functionality.
Units None

Range 0to1

Default Value 0 (Disable)

Data Type Integer

Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 53A6h/0 | CMPO.MODEN | M_01-13-00-000

53ADh/0| CMP1.MODEN

Description
This keyword enables or disables modulo functionality on CMPx.

An error will be generated if CMPx.SOURCE, CMPx.MODBOUND1, CMPx.MODBOUNDZ2, and
CMPx.WIDTH are not set prior to enabling CMPx.MODEN. If CMPx.SETPOINT is not set prior to enabling
CMPx.MODEN, the compare will trigger at the last set value, or the default value of 0 if the drive has been
power cycled .

CMPx.MODEN must be set before CMPx.SETPOINT (= p. 335).

Example
The following example enables modulo for CMP1.

-->CMP1.MODEN 1

Related Topics
Compare Engines (= p. 75)

Kollmorgen | kdn.kollmorgen.com | June 2017 332




AKD PDMM User Guide | 19 Parameter and Command Reference Guide

19.6.7 CMPx.MODVALUE

General Information

Type R/O Parameter

Description Reads the modulo value.

Units Units depend on value of CMPx.SOURCE. See table
below.

Range -9,223,372,036,854,775,808 to
9,223,372,036,854,775,808

Default Value 9,223,372,036,854,775,808

Data Type Integer

Start Version M_01-13-00-000

Units
CMPx.SOURCE | Units
0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.
1(FB2) Depends on FB2.PUNIT or custom units.
2 (FB3) Depends on FB2.PUNIT or custom units.
3(PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, um, (custom units), 16-bit counts

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34A8h/0 | CMPO.MODVALUE [ M_01-13-00-000

34B8h/0 | CMP1.MODVALUE

Description

Use this keyword to read the modulo value.

Related Topics
Compare Engines (= p. 75)

CMPx.MODBOUND2 (= p. 328) | CMPx.MODBOUND?2 (= p. 328) | CMPx.MODEN (= p. 332)|
CMPx.ARM (= p. 325)
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19.6.8 CMPx.OUTMASK

Type NV Parameter
Description Sets the output mask.
Units None

Range 0to 255

Default Value 0 (Inactive)

Data Type Integer

Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 5394h/0 | CMP0.OUTMASK | M_01-13-00-000

539Bh/0 | CMP1.OUTMASK

Description

This keyword sets the binary output disable mask between the setpoint and the drive's output pin. Note the
internal setpoint state remains valid, only the external output is blocked.

Example

The following example sets an outmask to 7 (binary 111) to block setpoint states 0, 1, and 2 from asserting
the drive output pin.

-->CMPO.OUTMASK 7

Related Topics
Compare Engines (= p. 75)
CMPx.SETPOINT (= p. 335)
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19.6.9 CMPX.SETPOINT

Type NV Parameter

Description Sets the value of a Compare setpoint.

Units Units depend on value of CMPx.SOURCE. See table
below.

Range Argument 1: 0to 7
Argument 2: -9,223,372,036,854,775,808 to
9,223,372,036,854,775,808

Default Value 9,223,372,036,854,775,808

Data Type Argument 1: Integer
Argument 2: Integer

Start Version M_01-13-00-000

Units
CwPxSoURCE s |
0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.
1(FB2) Depends on FB2.PUNIT or custom units.
2 (FB3) Depends on FB2.PUNIT or custom units.
3(PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, pym, (custom units), 16-bit counts
Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC | Revision DA or higher
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Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34AAh/1| CMPO0.SETPOINT 0| M_01-13-00-000

34AAh/2| CMPO.SETPOINT 1
34AAN/3|CMPO.SETPOINT 2
34AAh/4| CMPO.SETPOINT 3
34AAh/5| CMPO.SETPOINT 4
34AAh/6| CMPO.SETPOINT 5
34AAh/7| CMPO.SETPOINT 6
34AAh/8 | CMPO.SETPOINT 7
34BAh/1|CMP1.SETPOINT 0
34BAh/2| CMP1.SETPOINT 1
34BAh/3|CMP1.SETPOINT 2
34BAh/4| CMP1.SETPOINT 3
34BANh/5|CMP1.SETPOINT 4
34BAh/6 | CMP1.SETPOINT 5
34BANh/7|CMP1.SETPOINT 6
34BAh/8 | CMP1.SETPOINT 7

Description

Use this keyword to set the position value for a Compare setpoint. This position value will be compared
against a Compare source (CMPx.SOURCE (= p. 337)). If they match, an output pulse is generated. A set-
point also requires a width (CMPx.WIDTH (= p. 340)) and width type (CMPx.WIDTHTYPE (= p. 342)).

A setpoint must be armed (CMPx.ARM (=» p. 325)) before it is active. If a setpoints value, width, or width
type are changed after it has been armed, that setpoint will be automatically disarmed.

Example
The following example sets the value of setpoint 1 to one billion for CMP1.

-->CMP1.SETPOINT 1 1000000000

Related Topics
Compare Engines (= p. 75)
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19.6.10 CMPx.SOURCE

Type NV Parameter
Description Sets the Compare source.
Units None

Range Oto3

Default Value 3

Data Type Integer

Start Version

M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus

EtherCAT COE and CANopen

Index/Subindex

538Fh/0

CMPO0.SOURCE

5390n/0

CMP1.SOURCE

Object Start Version
M_01-13-00-000

Description

Setpoints (CMPx.SETPOINT (=» p. 335)) are compared against Compare source values. The setpoint must
be armed (CMPx.ARM (=» p. 325)) for it to be compared against a source. If they match, an output pulse is

generated.

Value Compare Source

0 Feedback 1 (FB1)
1 Feedback 2 (FB2)
2 Feedback 3 (FB3)
3 Position Loop Feedback (PL.FB (= p. 693))

The source must be set before CMPx.SETPOINT (= p. 335).

Example
The following example sets the source to PL.FB for CMPO.

-->CMP0.SOURCE 3

Related Topics

Compare Engines (= p. 75)
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19.6.11 CMPx.SOURCEVALUE

General Information

Type R/O Parameter

Description Reads the current value of the selected source for
CMPx.SOURCE.

Units Units depend on value of CMPx.SOURCE. See table
below.

Range N/A

Default Value N/A
Data Type Float
Start Version M_01-13-00-000

Units
CMPx.SOURCE | Units
0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.
1(FB2) Depends on FB2.PUNIT or custom units.
2 (FB3) Depends on FB2.PUNIT or custom units.
3(PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, um, (custom units), 16-bit counts

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Description

Reads the current value of the selected source for CMPx.SOURCE.

Example
If CMPO.SOURCE = 3 (PL.FB), CMP0.SOURCEVALUE will retum the current value of PL.FB.

Related Topics
Compare Engines (= p. 75) | CMPx.SOURCEVALUE
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19.6.12 CMPx.STATE

Type R/O Parameter

Description Reads the state of a Compare setpoint.
Units None

Range Oto7

Default Value 0 (Inactive)

Data Type Integer

Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34C0h/2 | CMPO.STATE | M_01-13-00-000

34C1h/2| CMP1.STATE

Description

Use this keyword to read the state of a Compare setpoint. The state indicates whether a compare pulse is
being generated. If the state is 1, then a pulse is being generated. If the state is 0, no pulse is being generated.

Related Topics
Compare Engines (= p. 75)
CMPx.SETPOINT (= p. 335)
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19.6.13 CMPx.WIDTH

Type NV Parameter
Description Sets the width for a Compare setpoint.
Units Position counts or microseconds depending on

CMPx.WIDTHTYPE (= p. 342). If
CMPx.WIDTHTYPE = 0 (position counts), then units
depend on CMPx.SOURCE (see table below).

Range Argument 1: 0to 7

Argument 2: 0 to 18,446,744,073,709,551,615 (pos-
ition counts)

or

0to 65,535,000 (microseconds)

Default Value 0
Data Type Argument 1:Integer

Argument 2: Integer
Start Version M_01-13-00-000

Units
If CMPx.WIDTHTYPE = 0 (position counts),determine units with the following table.

CMPx.SOURCE Units

0 (FB1) Depends on FB1.PUNIT (= p. 526) or custom units.

1(FB2) Depends on FB2.PUNIT or custom units.

2 (FB3) Depends on FB2.PUNIT or custom units.

3 (PL.FB) Depends on UNIT.PLINEAR or UNIT.PROTARY
Rotary: counts, rad, deg, (custom units), 16-bit counts
Linear: counts, mm, um, (custom units), 16-bit counts

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC | Revision DA or higher
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Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34ABh/1 | CMPO.WIDTH 0|M_01-13-00-000

34AAh/2|CMPO.WIDTH 1
34AAh/3|CMPO.WIDTH 2
34AAh/4| CMPO.WIDTH 3
34AAh/5|CMPO.WIDTH 4
34AAh/6 | CMPO.WIDTH 5
34AAh/7 | CMPO.WIDTH 6
34AAh/8 | CMPO.WIDTH 7
34BBh/1|CMP1.WIDTH 0
34BAh/2| CMP1.WIDTH 1
34BAh/3|CMP1.WIDTH 2
34BAh/4|CMP1.WIDTH 3
34BAh/5|CMP1.WIDTH 4
34BAh/6|CMP1.WIDTH 5
34BAh/7|CMP1.WIDTH 6
34BAh/8 | CMP1.WIDTH 7

Description

Use this keyword to set the width for a Compare setpoint. The width defines for how much time or for how
many position counts a pulse will be generated once a setpoint is active.

If a pulse width's type is in microseconds, the resolution is as follows:

Width Resolution

010 65,535 ps us
65,536 us t065.535s | ms

CMPx.WIDTH must be set before CMPx.SETPOINT (= p. 335).

Example

The following example sets the width type of setpoint 7 to microseconds, and the width of setpoint 7 to 1000
microseconds.

-->CMPO.WIDTHTYPE 7 1

-->CMPO.WIDTH 7 1000

Related Topics
Compare Engines (= p. 75)
CMPx.WIDTHTYPE (= p. 342)
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19.6.14 CMPx.WIDTHTYPE

Type NV Parameter

Description Sets the width-type for a Compare setpoint.
Units None

Range Argument 1: 0to 7

Argument 2: 0 (position) to 1 (time)
Default Value 0
Data Type Argument 1:Integer

Argument 2: Integer
Start Version M_01-13-00-000

Hardware Supported

Compare functionality is supported on hardware revisions D, DB, DA, and higher depending on the drive type.
Check the label on the side of the drive to ensure the AKD PDMM meets one of the following requirements.

AKD PDMM Type Hardware Revision Supported

AKD PDMM Revision D or higher
AKD PDMM Revision DB or higher
AKD PDMM-T-IC |Revision DA or higher

Fieldbus Index/Subindex Object Start Version
EtherCAT COE and CANopen | 34ACh/1 | CMPO.WIDTHTYPE 0| M_01-13-00-000

34AAh/2 |CMPO.WIDTHTYPE 1
34AAh/3 | CMPO.WIDTHTYPE 2
34AAh/4 |CMPO.WIDTHTYPE 3
34AAh/5 | CMPO.WIDTHTYPE 4
34AAh/6 | CMPO.WIDTHTYPE 5
34AAN/7 |CMPO.WIDTHTYPE 6
34AAN/8 | CMPO.WIDTHTYPE 7
34BCh/1|CMP1.WIDTHTYPE 0
34BAh/2 | CMP1.WIDTHTYPE 1
34BAh/3 |CMP1.WIDTHTYPE 2
34BAh/4 |CMP1.WIDTHTYPE 3
34BAh/5 |CMP1.WIDTHTYPE 4
34BAh/6 | CMP1.WIDTHTYPE 5
34BAh/7 |CMP1.WIDTHTYPE 6
34BAh/8 | CMP1.WIDTHTYPE 7

Description

Use this keyword to set the width-type for a Compare setpoint. The width-type determines whether the width
of the Compare pulse is in position counts or units of time (microseconds).
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Example

The following example sets the width type of setpoint 7 to microseconds, and the width of setpoint 7 to 1000
microseconds.

-->CMPO.WIDTHTYPE 7 1

-->CMPO.WIDTH 7 1000

Related Topics
Compare Engines (= p. 75)
CMPx.WIDTH (= p. 340)
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19.7 COGCOMP Parameters

This section describes the COGCOMP parameters.

19.7.1 COGCOMP.CORRECTIONTABLE ... . 345
19.7.2 COGCOMP.CORRECTIONVALUE ... . . i 346
19.7.3 COGCOMP.EN . 347
19.7.4 COGCOMP.LOAD ... 348
19.7.5 COGCOMP.RANGEHIGH ... . 349
19.7.6 COGCOMP.RANGELOW . L 350
19.7.7 COGCOMP.SAVE . 351
19.7.8 COGCOMP.TEACH ... 352
19.7.9 COG L OMP.V e 353
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19.7.1 COGCOMP.CORRECTIONTABLE

This content is not applicable to KAS, using either a PAC or a PDMM.

General Information

Type R/W Parameter
Description | Table of cogging compensation values.
Units mA
Range Argument 1: 0to 8,191
Argument 2: 1.628 * DRV.IPEAK (= p.
446)

Default Value| 0
Data Type Integer
Start Version | M_01-14-06-001

Description

Reads or writes to the cogging compensation table.

Examples
Reads the full table:
COGCOMP .CORRECTIONTABLE
Reads the compensation value for index "x":
COGCOMP.CORRECTIONTABLE x

Writes the value "y" to the table at index "x":

COGCOMP.CORRECTIONTABLE x y

Related Topics
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19.7.2 COGCOMP.CORRECTIONVALUE

This content is not applicable to KAS, using either a PAC or a PDMM.

General Information

Type R/O Parameter

Description | Cogging compensation value that is currently applied by the
drive.

Units mA

Range N/A

Default Value | N/A
Data Type Integer
Start Version |M_01-14-06-001

Description

If COGCOMP.EN (=» p. 347)is set to 1, this parameter returns the actual current feedforward compensation
value based on the current feedback position, which is derived from the cogging compensation table
(COGCOMP.CORRECTIONTABLE (= p. 345)).

If COGCOMP.EN is set to 0, this parameter will always return 0.

Related Topics
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19.7.3 COGCOMP.EN

This content is not applicable to KAS, using either a PAC or a PDMM.

General Information

Type NV Parameter

Description | Activates or deactivates the cogging compensation
table.

Units N/A

Range 0to1

Default Value| 0
Data Type Integer
Start Version |M_01-14-06-001

Fieldbus Index/Subindex  Object Start Version

EtherCAT COE and CANopen | 540Fh/0 M_01-14-06-001

Description

If the COGCOMP.EN is set to one, the current regulator will add a feedforward current depending on the
actual feedback position (PL.FB (=» p. 693)) stored in the cogging compensation correction va