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1.1 About this User Guide

This guide describes the operation and use of the AKD-C and the AKD-N. Each section details a specific
topic related to the use of the product in basic terms which will help you get the most from the product.

This guide is for users who have installed and tested the drive according to the AKD-C Installation Manual
and the AKD-N Installation Manual. These manuals are included on the product disk and contain critical
safety information.

1.2 Abbreviations

Abbreviation Meaning

AGND Analog ground

CE Communité Européenne

COM Serial interface for a personal computer

DCOMx Communication line for digital inputs (with x=7 or 8)

Disk Magnetic storage (diskette, hard disk)

EEPROM Electrically erasable programmable memory

EMC Electromagnetic compatibility

F-SMA Fiber optic cable connector according to IEC 60874-
2

LED Light-emitting diode

LSB Low significant byte (or bit)

MSB Main significant byte (or bit)

NI Zero pulse

PC Personal computer

PE Protective earth

PLC Programmable logic control

PLL Phase locked loop

PLS Programmable limit switch

PWM Pulse-width modulation

RAM Random access memory (volatile memory)

RE /Ry regen resistor (also called a regen resistor)

RBext External regen resistor

RBint Internal regen resistor

RCD Residual current device

RES Resolver

ROD Incremental encoder (A quad B)

S1 Continuous operation

STO Safe torque off

VAC Volts, alternating current

VDC Volts, direct current
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2 AKD Models

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

2.1 The AKD-C Central Power Supply
Available AKD versions

Description Connectivity
AKD-C01007-CBEC | Central Power supply without extension. 10 kW EtherCAT, Ethemet/IP

Standard features

e Supply voltage range 400 V t0 480 V £10%.

e Mains EMC filter and 24 VV EMC filter integrated.

o EtherCAT bus onboard.

e TCP/IP service channel 100 Mbit/s onboard.

o Safe Torque Off (STO) according to IEC 62061 SIL 2 onboard.
e Supports up to 16 AKD-N drives.

Power section

e Three phase supply, maximum voltage range 360 to 528 V, 47 to 65 Hz.

o B6 bridge rectifier, integral soft-start circuit.

¢ Fusing to be provided by the user.

o Shielding star point close to the device.

o DC power split to two connectors (strings) for up to 16 drives.

o DC power voltage range 565 to 680 VDC, DC bus output current max 17 A.

o Standby DC power voltage 55 VDC £10% (generated from 24 VDC voltage supply)
e Regen circuit for all connected AKD-N.

o Built-in regen resistor, external regen resistor or capacitor module if required.

Integrated safety

o Appropriate insulation/creepage distances and electrical isolation for safe electrical separation, per
IEC 61800-5-1, between the power input/DC bus connections and the signal electronics.

o Soft-start, overvoltage detection, short-circuit protection, phase-failure monitoring.
e Temperature monitoring.
¢ SIL 2 safe torque off in accordance with IEC 62061, =» p. 1.

Supply voltage 24V DC (electronic supply and standby voltage)

o From an external, safety approved 24 V £10% power supply, minimum 480 W.

Operation and parameter setting

¢ Using the setup software WorkBench for setup via TCP/IP.

Inputs/Outputs
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1 programmable digital output (= p. 1)

o 1 fault relay output (= p. 1)

e 1Enableinput (= p. 1)

e 2 STOinputs (one per string) (= p. 1)

e 2 STO status outputs (one per string) (< p. 1)
e Service Interface (=>p. 1)

o EtherCAT Interface (=>p. 1)
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2.2 The AKD-N Family of Digital Drives
Available AKD-N versions

Variant (short) Description Current ' Connectivity

Hybrid DC power and fieldbus connection. Hybrid
motor power and feedback connection.

Hybrid DC power and fieldbus connection. Hybrid or
AKD-N-DF dual line motor power and feedback connection. 3to6A
Local tertiary fieldbus interface.

Hybrid DC power and fieldbus connection. Hybrid or
AKD-N-DS dual line motor power and feedback connection. 3to6A
Local drive STO input.

AKD-N-DB 3to6 A |EtherCAT, I/O

EtherCAT, /0,
Local Fieldbus

EtherCAT, 1/0,
Local STO

Standard features

o Supply voltage range 55 VDC to 800 VDC
e Motion bus onboard.

e SFD, Hiperface DSL, Comcoder, ENDAT 2.1 & 2.2, BiSS, HIPERFACE, 1Vp-p Sin-Cos
encoders, incremental encoders support onboard.

o Safe Torque Off (STO) according to IEC 62061 SIL 2 onboard.

¢ Use with synchronous servomotors, linear motors, and induction machines.
Power section

o DCpower supply, voltage range 55 VDC to 800 VDC.

o Output stage IGBT module with floating current measurement.
Integrated safety

o Appropriate insulation/creepage distances and electrical isolation for safe electrical separation, per
IEC 61800-5-1, between the power input/motor connections and the signal electronics.

o Temperature monitoring of the drive and motor.

o Motor overload protection: foldback mechanism

o SIL 2 safe torque off in accordance with IEC 62061
Operation and parameter setting

¢ Using the setup software WorkBench for system setup via TCP/IP connected to X18 of the intel-
ligent power supply AKD-C.

Full digital control

o Digital current controller (670 ns)

o Adjustable digital velocity controller (62.5 us)

o Software option position controller (250 ps)
Inputs/Outputs

¢ 3 programmable digital inputs =» p. 1

¢ 1 programmable digital outputs =¥ p. 1
Extensions

¢ Optional Feedback Connector X5 and Local fieldbus port X6, drive variant "DF", =» p. 1
o Optional Feedback Connector X5 and Local STO input X6, drive variant "DS", =» p. 1
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3.1 Initial Drive Setup

The AKD 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.

©® N o o s~ wDd =

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

Software Installation and Drive Communication Setup:

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

WorkBench System Requirements
Required Components: Microsoft NET Framework 4.0
Supported Operating Systems:

o Windows XP

o Windows Vista

o Windows 7

e Windows 8

3.2 Startup Display Codes
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3.2.1 AKD-C Display Codes

During drive operation the drive display shows the following codes depending on the drive status. The
AKD-C has one LED. All codes with more than one character are displayed sequentially.

Display Code Status
No system power (inrush opened).

Strings not fully powered (inrush closed). AKD-Ns cannot be enabled. The AKD-C has
a fault which disables the AKD-Ns and unpowers the strings.

Strings powered and drives disabled. AKD-Ns cannot be enabled. The AKD-C has a
fault which only disables the AKD-N's control board temperature.

Strings powered and drive operational. All AKD-Ns can be enabled. The AKD-C has
no faults and strings are fully powered.

SR

Fault (see Fault and Warning Messages).

+ [3 digit
code, flashing]

Warning (see Fault and Warning Messages).

+ [3 digit
code, flashing]

Displaying drive IP address .

+
[IP address]

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

Drive enabled.

Download code.

Special mode: Burn-in.

Kernel error.

Resident loading.

Resident completed and waiting for the operational to start.

e
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3.3 AKD Setup Wizard

The Setup Wizard contains step-by-step instructions for configuring a drive for the first time and gen-
erating a simple test motion. You can access the Setup Wizard from the Drive Overview screen of an
AKD or AKD-N, or by right clicking on the drive name.

= AKDO1 (Online)* - - .
5@ Settings — Drive Overview
rxl-- @ Communication You are connected to a drive and the communica
----- P Power
..... @ Mutclr
MName: AKDD
&) Feedback 1 Ame
-4 Feedback 2 Drive Model: AKD-PD0306-NAEC-D000
----- = Foldback
i) Brake Drive Type: 2 - BtherCAT
oy i
__"- 4 I'Izlﬂzrilo Drive Active: [ (Drive inactive) [I
;H Limits -—
-{7) Cument Loop = '
..... 1) Velocity Loop Drive Display: A [I
----- 77y Position Loop - , ' ,
----- (<) Encoder Emulation (¥3 Cfg) e
I.L. Analog Output e — //
----- =8 Digtal /0 [ Ve—

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
settings. For all systems, you can select the units you want to use, configure your operation mode, tune
the system, 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.
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4.1 Connected and Disconnected States

WorkBench always starts disconnected from any devices. If a device was previously connected through
WorkBench, the Disconnected view opens when you restart WorkBench and offers two choices:

e Connect: Opens the Connect to a Drive view.

o Delete: Deletes the selected drive from the WorkBench navigation pane.

While WorkBench is trying to establish communications with the drive, WorkBench is in the connecting
state. Normally, WorkBench will be in the connecting state for a few moments before the connection is
established. If WorkBench cannot establish communications correctly, then a five second timeout occurs
and WorkBench returns to the disconnected state.

4.2 Disconnected

When WorkBench is disconnected from a device, no communication exists between your PC and the
device.

The device becomes disconnected because of one of the following conditions:

 When WorkBench starts it remembers which devices you were using previously, but
it does not initially connect to these devices.

o If WorkBench detects that it can no longer communicate with the device, it will auto-
matically go to this disconnected state. Common causes include a network cable
being disconnected or the device being turned off.

o The disconnect command was pressed.

To restore communication:
1. Clicking Connect will start communication with the device. If WorkBench cannot find the device, it
will immediately return to the disconnected state.

2. Pressing delete will remove this device from the navigation tree on the left hand side of the main
window.

4.3 Confirm Connection with the Device

If you have more than one device connected to your network, then you can confirm that the new device is
connected to the correct network as follows:

1. Aseven-segment LED display is located on the front of the device near the top. If you can see the
display, then press the Blink button from the Overview screen in WorkBench and the device will
flash the seven-segment display on and off.

2. Ifitis difficult to see the display, then you can check the MAC address in the WorkBench list
against the MAC address on the label of the device. The device is connected if the numbers dis-
played in WorkBench match the numbers printed on the label on the side of the device.

4.4 Connect To Another Device

Click on pdd New Kolmorgen Device... in the bottom left corner of WorkBench to bring up the following win-
dow:
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2 Add New Kollmorgen Device =NACN X
Do you wart to work online or offline? | Online - Ethemet v] 9 Tell me more:
WorkBench has found the following devices. a Is your device is not shown?
Name Status IP Address MAC Address Model Number Firmware Version
ioCpt1 Free 10.50.62.10  00232B00E323  AKD-POO30EICAN-D000 M_01-10-06-000
KASBox2JB Free 10.5062.84 00232B0050AA AKD-POO30G-NAEC-0000  M_01-10-00-003
KASEoxB Free 10506874 002328005008 AKD-POO30S-NAECO000  M_01-10-00-003
Sercosl|| Free 10506860 00232B00F214  AKD-POO306-NBS3-0000  01-10-04-000-49249_53l...
EC-1 Free 10506859 00232B00D7B0 AKD-POO306-NECCO000  01-10-05-000-497592_2013
[ Specify Address:
Network Connections
Name Status Device Name  IP Address Mask Discovery Protc
Bluetooth Metwork Connection  Disconnected Bluetooth D... Broadcast |i|
Local Area Connection Connected Intel(R) 825... 10.50.68.115 2552652560 Broadcast
:i'l.l'ilreless MNetwork Connection  Disconnected Irrr;ural{F!] Cen... Emadc?st : 2
[ ok || camcel |

Button or Description

Dialog Box

Name Displays the device name. By default the name is "No_Name". You can change the name
by connecting to the device and navigating to the top item in the navigation tree.

Status Only one user at a time can connect to a device. If someone else is connected to the
device, itis Busy. If Free is displayed, then you can connect.

Blink Clicking Blink forces the display on the selected device to alternate between the whole dis-
play being on and the whole display being off for 20 seconds.

MAC Displays the MAC address of the device. The MAC address is unique and is also printed

Address on the label on the side of the device.

IP Address| Displays the IP address of the device. You can enter a raw IP address (1.2.3.4) ora DNS
name. You can also specify a port number different from the default (port 23) by appending
the IP address (for example, 1.2.3.4:1000).

Specify If your device does not appear in the list, you can enter its |IP address (for example, 1.2.3.4)

Address |oraDNS name. You can also specify a port number different from the default (port 23) by
appending the IP address (for example, 1.2.3.4:1000).

Configure |Allows you to select between a Broadcast discover protocol or no discover protocol.

Discovery

Protocol
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4.5 TwinCAT and WorkBenchconfiguration

The EtherCAT network must be setup and managed using TwinCAT System Manager. To be able to con-
nect to a drive and enable it, the drive must be loaded under the 1/O Devices node in TwinCAT System
Manager and axis must be added to NC - Configuration as shown "Setup via TwinCAT NC/PTP System
Manager " in the EtherCAT Manual.

= Bl SYSTEM - Configuration
= - NC - Configuration
=1-[B1 NC-Task 1 SAF
[B1 NC-Task 15VB
=$= NC-Task 1-Image
- {77] Tables

[-Mae Axes
- AXIS
B8 FLC - Configuration
= - 1/O - Configuration
=-H@ 1/0 Devices
-] =% Device 1 (EtherCAT)
-I- Device 1-Image
== Device 1-Image-Info
§T Inputs
- §l Outputs
InfoData
1 Drive 2 (AKD
+-&& Mappings

In order to connect to the drives using WorkBench, the drives must be either in Pre-Op, Safe-Op or Op

state. State machine for a drive can be accessed from the Online tab for the corresponding drive under the

I/0 Configuration — 1/0 Devices — Device [x] — Drive [x] node (see screenshot below).
-loix
Fle Edt Actions View Options Help

DS@dd&SE RS A) Bavdd i i® R 2QRescer?

- SYSTEM - Configuration

= NC - Configuration General | EheCAT| DC | Process Data | Startup | CoE -Oniine  Oniine |
= [B3 NC-Task 1 5AF o -
[Ba NC-Task 15VB &:: st —
NC-Task 11 | ] strap
% Tabie: e Curent State: SAFEOP
e Pre-Op | safe0p |
El-a Axes Requested State: |SAFEOP
@ e Ao 1 op | Cearfmor |
i Axis 2

A PLC - Configuration

= 1/O - Configuration Mea-Ens -
= B 1/0 Devices Port A: (Camier / Open
1558 Device 1 (EtherCAT) Port B: C 70

-!- Device 1-Image
=}= Device 1-Image-Info
& §T Inputs

B Y Orive 1 (AKD)
-] Drive 2 (AKD)
@8 Mappings

Ready [Local (10.1.38.161.1.1) ST
Installation process for WorkBench is the same process as normal, except that it must be installed on the
same machine as TwinCAT. Communication to the drive is done thru TwinCAT master and it's not pos-
sible to connect WorkBench to the master remotely.
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4.5.1 Find and Enter AmsNetld
In order to discover a TwWinCAT drive, a valid project AmsNetld must be entered in the field below.

Wﬂ
Because Motion Matters™

Welcome to Kallmargen WorcBench.

Do you want to work online o

v] 6 Tell me more

TwinCAT Project AmsMNetld:  0.0.0.0.0.0
‘WarBench has found thisfgllowing drives.
_-‘_;-_
MName Status Met 1D Port

The project AmsNetld can be found in the TwinCAT System Manager under the Netld Management tab in
Route Settings. Enter this Id number into WorkBench to discover the drive.

. TE2.ksm - TwinCAT System Manager _|EI|1|
File Edit Actions Yiew Cptions Help

D@ EEE ' ER2 A0 Havdaanie 2 zqllweeen?
@ﬂ_SYSTEM-Conﬁguration

-4 Real-Time Settings CunentHoutesI Static Houtesl Project Routes  Metld Management |
[B% additional Tasks

ﬁ Route Settings Target Netld: I-I B3.254.124.1BE.1.1
i -, TCOM Objects Project Metids:
| MC - Configuration
-5 PLC - Configuration Metid J| Ouner | Tupe I
=i 10 - Configuration

1E69.254.124.166.2.1 Device 1 [EtherCAT) EtherCAT
=B 1JO Devices Moy

- =% Device 1 (EtherCAT)
-I- Device 1-Image
+ Device 1-Image-Info

%T Inputs

‘l Oukputs

#-§ InfoData

G2 Drive 1 (AKD)

H-g8 Mappings

[ Use Relative Metlds Chatge et d

Ready | Local (169,254,124, 166.1.1)  [sEllje] ]

4.6 Troubleshooting Connection and Communication Problems

4.6.1 Device Not Shown

If your specific device is not shown in the list, then WorkBench has not been able to find the device.
Common reasons why your device is not shown in the list include the following:

e The device is not powered on.

¢ One of the network cables between your PC and the device are not connected correctly. You can
check if the cable is connected to the device by checking that the link LED on the Ethemnet
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connector is on continuously. If your PC has a link LED, then you should check that this LED is
also continuously lit (usually, this LED is next to the RJ45 socket on your PC).

o A router on the network between your PC and the device is blocking the device discovery mes-
sages. Make sure that port 5002 is not blocked by any routers or firewalls. You can enter the IP
address of your device directly into WorkBench if a router or firewall is blocking port 5002. Often,
firewalls are the cause of a blocked connection.

¢ Your PC and the device are on different subnets. Networks, especially those with many devices
on them, are split up into multiple subnets. The discovery protocol used to find device will only
work if your PC and the device are both on the same subnet .You can enter the IP address of the
device directly into WorkBench if this is the case.

o The network mask defines more than 512 possible addresses. In this case, WorkBench will not
ping all of these addresses, so you must unblock discover ports or specify directly the IP address
of your device. When an adapter has such a network mask, its background will be shown as yellow
to warn that this network will not be discovered with all discover protocols.

4.6.2 Find and Enter IP Address

You can view the device IP address on the device display by pressing the button shown below. The dis-
play shows the digits of the IP address in sequence, with dots separating the numbers. You should see
four numbers separated by three dots, for example, 192.168.1.5.

You can enter the IP address if you press More and check the SpecifyAddress box.

Press B1 to display
IP address

X13 X12 ¥4

RBER"

CAN
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5.1 Communication View
Once the device is connected, the Communication View will display the device type as seen below.

a Communication

Crwverview on communication configuration.

Drive Type: 2 - BherCAT

5.1.1 TCP/IP View

This view allows the configuration of TCP/IP properties by selecting the IP Mode from the drop-down
menu:

a TCP/P

Corfigures the TCP/IP properties used by different fieldbuses.

Current settings
IF Address: 0000

Subnet Mask:

Default Gateway:

DHCP Server:
MAC Address: 00-00-00-00-00-00
Configurabon
IP Mode: { - Rotary switches -
0 - Rotary switches
] LSS

There are three modes under IP Mode on the TCP/IP screen by which the IP address can be set.
Mode 0

Rotary Switch(s) (default)

Mode 1

Fixed IP address (insert fixed TCP/IP). Use this mode to set a fixed IP address for the drive which is inde-
pendent of the rotary switches. This is common with Modbus TCP or Ethernet/IP applications. In Mode 1
set the IP address using IP.ADDRESS (pg 676), IP.GATEWAY (pg 678), and IP.SUBNET (pg 684).

Mode 2

DHCP/IP independent of the rotary switches. This is the same behavior as setting the rotary switch(s) to
"0"in Mode 0, however it allows the user to still use the rotary switch settings. For example, CANopen
node address can now be set with the rotary switches while DHCP/AUtolIP is used for the IP address set-
ting.
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5.1.1.1 TCP/IP Communication Protocols
IP Address

The IP address of a drive uniquely defines the drive on the network. Ethemnet requires that every device on
a network segment must have a unique IP address.

MAC Address

Ethernet also requires that every device must have a globally unique identifier called the MAC address.
The MAC address is a 48 bit number normally shown as a series of six hexadecimal numbers (for
example, 00:AA:11:BB:22:CC).

Every AKD is given a unique MAC address when it is manufactured and this MAC address cannot be
changed. The MAC address of every drive is printed on the sticker on the side of the drive.

5.1.2 EtherNet/IP View

The EtherNet/IP view is only available if connected to an EtherNet/IP drive. From this view you can set
position units (EIP.POSUNIT (pg 1)) and profile units (EIP.PROFUNIT (pg 1)). You can also view the
state of your connection (EIP.CONNECTED (pg 1)).

a EtherNet/IP

Corfigures the BtherMet /1P fieldbus parameters.

Connected: O
Position Units (Pos./Vel /Accel ): 65,536 Counts/Position Unit
Profile Units (Vel /Accel ): 65,536 Countsss or /572

5.2 Setting the IP Address

5.2.1 Overview

In order to use the AKD, you must be able to communicate with the device using WorkBench and an Eth-
ernet connection. The AKD uses TCP/IP. Both the AKD and the PC must connect through this standard
in order to communicate.

5.2.2 Identifying the Drive IP Address

The first step in establishing communication with the device is to identify the device's IP address.
WorkBench and the device find each other using this IP address. You can establish communication
through the IP address with two types of connections:

o Automatic: Allow the device to automatically acquire an IP address.
o Direct: Connect to a device directly based on a known IP address.

Select this connection type from the IP Mode drop-down box in the TCP/IP View (pg 41), or by setting
IP.MODE (pg 680) from the terminal.

NOTE The current IP address can be found at any time by briefly pressing the B1 button. The
address will flash sequentially on the front display.
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5.2.2.1 Automatic (Dynamic) IP Addressing

Automatic (also called “dynamic”) addressing is performed using the Dynamic Host Configuration Pro-
tocol (DHCP). To put the device in DHCP mode, either:

e Set|P.MODEto2

or

o SetIP.MODE to 0 and set the rotary switch(s) to 0.

The device will acquire its IP address from an external DHCP server if present in the network. If a DHCP
server is not present, the device will assume an Automatic Private IP address of the form 169.254.x.x.

If your PC is directly connected to the device, and set to obtain an IP address automatically in the TCP/IP
settings, a connection will be established with both devices using compatible automatically generated
addresses. It can take up to 60 seconds for a PC to configure an Automatic Private IP Address
(169.254.x.x).

When first communicating with the device, conflicts might exist with other programs or devices con-
nected to your computer that are competing for IP addresses. If you have a problem recognizing a device,
then try tuming off other devices (especially a wireless device or remote network connection). If you still
have problems connecting with the device, refer to Troubleshooting Connection and Communication Prob-
lems (pg 38).

5.2.2.2 Static IP Addressing — Rotary Switches

Another option for connecting to the device is using a static IP connection. In this case a specific IP
address is assigned to the device and the PC network configuration is modified to be able to recognize the
static address. The device's IP address can be set using the rotary switch(s) on the front of the drive.
IP.MODE must be set to 0.

NOTE When all of a device's rotary switches are set to 0, the device is in Automatic (Dynamic)
IP addressing.

Devices with One Rotary Switch

When connecting to the AKD-C, static IP addressing uses one rotary switch. Set rotary switch S1toa
number from 1 to 9. This setting generates addresses in a range from 192.168.0.01 to 192.168.0.09.
Example: if S1is set to 5, then the IP address is 192.168.0.05
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If the rotary switch is altered while 24 V Logic power is supplied to the AKD-C, you must turn the 24 V sup-
ply voltage off and then on again. This action will reset the address.

S1 Setting AKD-C IP Address
1t09 Static IP Address. The IP address is 192.168.0.0n, where n is the number from the rotary
switch. This setting generates addresses in a range from 192.168.0.02 to 192.168.0.09.
Example: if S1is set to 5—the IP address is 192.168.0.05

5.2.2.3 Static IP Addressing — Software Assigned
Full IP Addressing can be accomplished using four keywords accessible using terminal commands:

e IP.MODE: set Mode=1 to set a static IP address.
o IP.ADDRESS: specifies the address of the device.
o IP.SUBNET: specifies the subnet mask that the device can communicate with.

o IP.GATEWAY: specifies the gateway IP address if the device needs to communicate outside of
its specified subnet.

Once the IP address has been properly configured using those four keywords, the IP.RESET (pg 682)
command must be issued from the terminal. This will immediately implement the settings that have been
configured. These settings must be saved to the device (DRV.NVSAVE) to remain in effect after power
has been removed and restored.

5.2.2.4 Recovering communications with a device on an un-reachable IP address

Sometimes a device may be configured for an IP Address, and the device needs to be taken offline, and
bench tested, or otherwise used outside of its saved IP Settings. If IP.MODE has been set to 1 (using soft-
ware defined static IP) the device will boot up on an IP Address that may be unreachable with the host
computer’s settings.

If the IP address prevents communication, the IP settings can be reset to default by the following pro-
cedure:

o Set the rotary switch(s)to 0
o Hold down button B1 (top-side of device) for 5 seconds.
The display will flash 0.0.0.0 and then attempt to discover an address by DHCP. Without removing logic

power from the device, use WorkBench to connect to the device, reconfigure the IP address settings as
desired, and store the values to non-volatile memory.

See Also

Rotary Switches (pg 44) | Communication View (pg 41) | Troubleshooting Connection and Communication
Problems (pg 38)

5.3 Rotary Switches

5.3.1 Overview

The rotary switches on the AKD are used for configuring the device without the need for a GUI. Different
functions are available in different IP Modes and with different device models:
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5.3.2 Rotary Switch Functions in IP.MODE 0

When IP.MODE is set to 0, the rotary switch(s) can be used for static IP addressing. See Setting the IP
Address (pg 42) for more information.

5.3.3 Rotary Switch Functions in IP.MODE 0, 1, or 2

The following rotary switch settings can be used while IP.MODE is set to 0, 1, or 2. After setting the rotary
switch(s), hold down the B1 button on the top of the device for 5 seconds.

|O | Resets IP address |
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6 Using WorkBench

6.1 Welcome SCreen ... ... ... 47
6.2 ONliNe ... . 47
6.3 Offline ... . 47
6.4 Device OVerVieW ... .. . 48
6.5 WatCh il 49

6.6 Settings

Kollmorgen | May 2014 46




AKD-C User Guide | 6.1 Welcome Screen

6.1 Welcome Screen

This view lets you select which AKD drive you wish to work with. You can work with a physical drive via
the Ethernet port of your PC (online) or with a drive simulation (offline).

KOLLMORGEN N @ Leam more about this topic
CGuick Start Guide

Because Motion Matters™
Welcome to Kollmorgen Work Bench.

Do you want to work online or offine? | Qnline - Bthemet - e Tell me more

WaorkBench has found the following devices. 9 Iz your device ig not shown?
Name Status IP Address MAC Address Model Number Firmware Version
ioOpt1 Free 10506810 0DZ32BODE323  AKD-PODO3DG-CAM-0000 M_01-10-06-000
KASBoxZJB Free 10506884 00232B0050AA  AKD-POO306-NAEC-0000 M_071-10-00-003
KASBoxJB Free 10506874 00232B0050DE  AKD-POO306-WAEC-D000 M_01-10-00-003
Sercosll| Free 10506860 O00232B00F214  AKD-POO3I0DE-MBS3-D000 01-10-04-D00-45349_S53-al ..
EC-1 Free 10506859 00232B0007B0 AKD-POO306-NBCC-0000 01-10-05-000-49792_2013-...
[ Specify Address: l Blink l l Connect ]

Network Connections [ Configure Discovery Protocol ]

Name Status Device Mame  IF Address Mask Discovery Proto...
Bluetooth Metwork Connection  Disconnected Bluetooth D... Broadcast
Local Area Connection Connected Intel(R) 825... 10.50.68.115 255 255.255.0 Broadcast
Wireless Network Connection  Disconnected Intel(R) Cen... Broadcast

6.2 Online

Select Online to display a list of the AKD devices that WorkBench has found on your local network. You
can select one of these devices from the list and click Next to continue. This will connect you to the
device and you will be given the option to use a setup wizard if your device is a drive.

Button or Description

Dialog Box

Name The name that someone has given the drive. By default, the name is "No_Name". You can
change the name by connecting to the drive and navigating to the top item in the nav-
igation tree.

Status Only one user can connect to an AKD at a time. If someone else is connected to the drive,

then the status is Busy. If no one is connected to the drive, then the status is Free and
you will be able to connect.

Blink Clicking Blink will force the display on the selected drive to to repeatadely flash the dis-
play LEDs.
MAC This is the MAC address of the drive. The MAC address is unique and is also printed on

Address the label on the side of the drive.
IP Address | This is the IP address of the drive.
Specify If your drive does not appear in the list, you can enter its IP address (e.g. 1.2.3.4) ora

Address DNS name. You can optionally specify a port number different than the default port 23 by
appending it. For example, 1.2.3.4:1000 would be port 1,000.

6.3 Offline

Select Offline to display a setup screen for the different models that WorkBench can simulate. Once you
have made your selection, click Create and the Overview screen for the Offline drive opens.
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6.4 Device Overview
Once your device is connected, the Device Overview shows a summary of the device that you are using.

Drive Overview

You are using an offline drive.

Mame: no-ame
Drive Model: AKD-BOOGDE-NAAN-0000
Crive Type: 0 - Analog with no position indexe

Drive Active: 0 {Drive inactive) 0 The drive is inactive because:

The software enable is not active.

-" The hardware enable is not active.
Drive Display: -
,-' ,- @ Telme mors

Setup Wizard...

You can view or edit the following information from the Overview window.

Button or Description Parameter
Dialog Box
Name Names each device in use with a unique identifier. DRV.NAME (pg 482)
Device Displays the model number of this device. The model number is DRV.INFO (pg 471)
Model also on the label on the side of the device.

If you are offline, then you can change the type of device that you
are simulating.

DeviceType| Selects the operational fieldbus for your device. DRV.TYPE (pg 500)

Drive State | The device is active when it is enabled and also supplies voltage to| DRV.ACTIVE (pg
the motor. 425)

Enable Click Enable to turn on the power stage in the drive and apply DRV.EN (pg 453)

voltage to the motor. This command may fail for many reasons;
see "DRV.EN " (= p. 453) for further details.

Disable Click Disable to turn off the power stage and remove the voltage | DRV.DIS (pg 443)
applied to the motor.

Device Dis-| This graphic replicates the two-digit seven-segment display loc-
play ated on the front face of the drive. The seven-segment display
shows a code that indicates the state of the drive and any faults
that may be present. WorkBench shows a copy of what the drive
display currently shows. A key to the display is here.

Blink Click Blink to force the display to alternate between the whole dis- | DRV.BLINKDISPLAY
play being on and the whole display being off for 20 seconds. You |(pg 427)

can use this button to confirm that you are communicating with the
correct drive hardware.

Setup Wiz- | The Setup wizard takes you through the essential configuration
ard steps so that you can control the motor movement.
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Button or Description Parameter

Dialog Box
More Click More to display Serial Number, Firmware Version, Cumu-
lative On Time, and Update Firmware.

Serial Num4 This text box displays the unique serial number of the drive you are | DRV.INFO (pg 471)
ber communicating with. The serial number is also shown on the label
on the side of the drive.

Firmware | This text box displays the version of the firmware code running DRV.VER (pg 502)
Version inside the drive.

Download |Click Download to retrieve the latest AKD firmware from Koll-
morgen. See Downloading Firmware (pg 277)

Cumulative| This text box displays the cumulative time this drive has been DRV.RUNTIME (pg
On Time powered on. When the drive is powered on, this value continues  |493)

counting from the value it had when the drive was last turned off.
Update Firm{ Use this box to select the firmware version you want your drive to
ware run.

6.4.1 Online and Offline

WorkBench allows you to work online (working with a real drive) or offline (working without any drive hard-
ware).

6.4.1.1 Online Drive
An "online drive" means that WorkBench is working with a specific physical drive on your network.

Each online drive can either be connected to WorkBench (WorkBench has an active connection with the
drive and data is being passed between WorkBench and the drive) or it can be disconnected (there is no
communication between WorkBench and the drive). If communications are lost (for example a network
cable is disconnected) with a drive then WorkBench will switch the drive to the disconnected state.

Only one PC can be connected to a drive at a time.

6.4.1.2 Offline Drive

An offline drive allows you to use WorkBench without having any drive hardware. The parameters of a
drive are simulated within WorkBench. An offline drive allows you to create a drive configuration as well
as explore the different screens within WorkBench. Because this is a simulation, there are a number of
operations that are not possible (for example commanding motion).

6.4.1.3 Switching Between Online and Offline

WorkBench does not allow you to change a drive instance from offline or online. If you wish to move a con-
figuration between two devices that you can save the parameters to a file and then import this parameter
file into a new drive you have created.

6.5 Watch
This window allows you to view the current value of selected information from the drive. You can toggle

the window on/off by clicking the glasses on the tool bar | &d .

The watch window displays at the bottom of the WorkBench screen. By default, the watch window shows
position, velocity, and current for the selected drive. The list can be customized as shown below.

Button or Dialog Box Description

Add Adds a new parameter to the watch list.
Edit Allows you to modify the selected item.
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Button or Dialog Box Description

Delete Removes the selected items from the list.

Move Up Moves the selected items up one place in the list.

Move Down Moves the selected items down one place in the list.
6.6 Settings

6.6.1 Navigation Tree

The Settings view allows you to configure the drive to fit your specific application. When you click Set-
tings in the navigation pane located to the left of the WorkBench 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 (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.

NOTE The AKD-C does not have a Settings view. Clicking on Settings will lead to the Power
View. Each AKD-N node on the AKD-C's strings has a Settings view.

6.6.2 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 worl< in.

Command Source: Operation Mode:

[1] - Service - ] P Gearing command sourcs 2 - Position Mode A
requires operation mode |

ome be Position.

Position Loop Velocity Loop Cumrert Loop Power

Service Mation

Maotor

Feedback

Kollmorgen | May 2014 10)




AKD-C User Guide | 6.6.2 Settings View

Button or Dialog Box Description

Command Source

Selects where the command is being provided:

0-Service: You 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 com-
mand.

Operation Mode

Selects the control loop being commanded from the source:

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.

Motion and Control Loop
Graphics

Allows you to select the details related to each specific loop from a graph

ical interface.

Related Topics

Using Command Source and Operating Modes (pg 131) for details on configuring the drive for your applic-

ation.
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7 Configuring Drive Power

T P OWeT 53
7.2 Operating Voltage ... .. il 53
7.3 Direct DC Mains Operation ... . . 53
7.4 Regeneration il 55
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7.1 Power

7.1.1 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 (pg 55) parameters can be set from the Regen screen.

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

Button or Dialog Box Description Parameter

Measured Bus Voltage Reads the current DC bus voltage. VBUS.VALUE (pg 935)

Over Voltage Fault Level Reads the over voltage fault level. VBUS.OVFTHRESH (pg 929)
Under Voltage Fault Level |Reads the under voltage fault level. |VBUS.UVFTHRESH (pg 932)
Operating Voltage Sets the operating voltage. VBUS.HALFVOLT (pg 927)
Under Voltage Fault Mode |Sets under voltage mode. VBUS.UVMODE (pg 933)

See Regeneration (pg 55) for more information about regen resistors and sizing regen resistors.

7.2 Operating Voltage

Operating voltage can be selected by the user to allow AKD-xxx07 (480VAC) drives to work on 240VAC
input supplies.

The VBUS.HALFVOLT parameter has an effect on the following voltage-thresholds:

e DC-bus over-voltage threshold (see VBUS.OVFTHRESH (pg 929)).
o The regen-resistor enable/disable voltage thresholds.
e The inrush-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.

7.3 Direct DC Mains Operation

Direct DC input is available on all standard AKD 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) 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
nuisance 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
practice can also be harmful to the regen circuit. A good practice is not to exceed the nominal DC voltage
produced by a standard AC installation. For the AKD-zzzzz06, 340 VDC is the equivalent DC voltage for
a 240 VAC supply and for the AKD-xxxxx07, 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:
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Model Under Voltage Level Over Voltage Level

AKD- 90VvDC 420VDC
zzzz06
AKD- 380VDC 840VDC
zzzz07

You can view bus voltage values in the Power screen as shown below:

Power

Manitor and configure the different power values.

Voltage

VBus

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

50

Over Yaoltage Fault Level:

lUnder Vaoltage Fault Level:

(Operating Yoltage:

Under Voltage Fault Mode:

420 Vde A\
50 Vdc
[0-Ful -

|1 - Only when drive enabled ~|
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7.4 h i_l Regeneration

7.4.1 Overview

Regeneration, or "shunting”, dissipates energy from the DC bus during deceleration of the motor load. Dur-
ing deceleration, the motor acts as a generator that pumps energy back into the system. If this energy is
not dissipated, then the bus energy level can exceed acceptable levels (VBUS.OVFTHRESH (pg 929)). If
the system exceeds the maximum bus voltage, then the drive generates an over voltage fault (F501) 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 res-
istor.

2. Select a compatible regen resistor.

3. Configure regen parameter values in WorkBench.

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 (pg

Type Internal Regen (if available). 867)

External Regen |Sets the external, user-defined regen resistor resistance (only | REGEN.REXT (pg

Resistance visible for external regen). 864)

External Regen |Sets the external regen resistor thermal protection time con- |REGEN.TEXT (pg

Heat Up Time stant (only visible for external regen). 865)

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

Power resistor (only visible for external regen). (pg 869)

Regen Power Reads the regen power (only visible for external regen). REGEN.POWER
(pg 862)

7.4.2 Regen Resistor Options

Select "-1 External Regen" from the Regen. Resistor Type box (REGEN.TYPE (pg 867)) to view the
Select Resistor drop-down box.

Regen. Resistor

Regen. Resistor Type: -1 - Etemal Regen - Select Resistor: t]
BAFP-100-22 DE-201437
Bxtemnal Regen Resistance: 330 Ohm

BAFP-200-33  |DE-201428
BAR-250-33 DE-106254

Bxtemnal Regen Heat Up Time: 100.000 = BAR-500-23 DE-106255

i BAR-1500-33  |DE-108258
Extemnal Regen Power: 1,000 W BAS-2000-22 DE-201407
Regen. Power: 0 W

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 resistor will work correctly with your system.
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7.4.3 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
kinetic energy that the motor generates during deceleration and the continuous regeneration energy cre-
ated 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:

o Loadinertia

¢ Motorinertia

¢ Motor speed from which deceleration occurs

e 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
Sizingicon (2).

{1 MOTIONEERING
Project Mechanism Catalog Units Options Help

5| 2| [ Bl LS| 2] B
_@ b sy Sl o

o Leadscrew 1 - AKMBALS AKD-«01207 [480]

& 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 entiy
screen.

KOLLMORGEN © ‘

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

[= Project: 5ample Application List drives of type: |AKD ﬂ
{@} Mechanism ke Selected system % rated power watls
Leadscrew 1 AKMBAL/ AKD-x01207 (480 ¥ 57.8 3050.8
~Bus power Power requirements
Determine by: 3050.8 Bus watts

O Continuous mechanism load

{2 Mechanizm with motion profile R - .
g - eqeneration requirements
O Estimated machine tool duty

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

© Custom 198.5 Maximum resistance [ohms] gl?l

27965 Hegeneration watts [peak]

— Regeneration Instructions
Determine by:

) Simultaneous peak deceleration control key for combined requirements.
Select bus power and regeneration

. . methods. and results will be automatically
(2 Motion profile calculated.

ﬂ Select one or more systems by holding down

% Duty cycle

rMOTE ]
Multiple servo amplifiers can be coupled via the DC buz connection and thug share Exit
the combined regeneration power.
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7.4.4 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 WorkBench setup. If you do not find a match for
your application, please contact the Kolimorgen customer support team for further assistance.

EU Part Resistor Type AKD- AKD- AKD- AKD- AKD- AKD- AKD- AKD-

Number X- X- X- X- X- X- X- X-
00306 00606 01206 02406 00307 00607 01207 02407

BAFP-100-33| DE-201437 |External Resistor,
100 W, 33 ohms

BAFP-200-33| DE-201438 |External Resistor,
200 W, 33 ohms

BAR-250-33 |DE-106254 |External Resistor, X X
250 W, 33 ohms

BAR-500-33 |DE-106255 |External Resistor, X X
500 W, 33 ohms

BAR-1500-33| DE-106258 |External Resistor, X X
1500 W, 33 ohms

BAS-3000-33| DE-201407 |External Resistor, X X
3000 W, 33 ohms

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

BAR-1000-23| DE-200614 |External Resistor, X
1000 W, 23 ohms

BAS-2000-23| DE-200615 |External Resistor, X
2000 W, 23 ohms

BAS-3000-23| DE-200616 |External Resistor, X
3000 W, 23 ohms

BAS-4000-23| DE-200617 |External Resistor, X
4000 W, 23 ohms

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

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

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

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

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

7.4.5 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 WorkBench if the resistor is pre-sized. The chart below summarizes these
three additional values:

« External Regen Resistance (REGEN.REXT, ohms)
o External Regen Heat Up Time (REGEN.TEXT, seconds)
o External Regen Power (REGEN.WATTEXT, watts)
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These parameters allow the regen resistor to function properly and dissipate power appropriately for your

system.

NA Part Num-
ber

EU Part
Number

Resistor Type
(all resistors UL

recognized)

Resistance
ohms

(REGEN.REX- (REGEN.TEX- (REGEN.WATTEX-

T)

Heat Up Time
s

Power Rating
w

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

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

BAR-250-33 |DE-106254 |External Resistor, 33 22.0 250
250 W, 33 ohms

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

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

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

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

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

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

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

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

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

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

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

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

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

Related Parameters
REGEN Parameters (pg 861)

VBUS.OVWTHRESH (pg 930)
VBUS.VALUE (pg 935)
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8 Configuring Motor Settings

VOO 61
Feedback 1 . . .. 65
Feedback 2 .. ... 74
Non-Plug and Play Feedback Devices ... ... ... ... ... .. 79
Foldback .. 80
BraKe il 83
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8.1 Motor

8.1.1 Overview

The Motor screen is used to set up or confirm the parameters of the motor that is 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 and current and
velocity loop gains will be populated automatically.

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

rvice * | 0 - Torque Mode - | Disable & Clear Faults | Save To Drive | Connect

Motor

These parameters describe the motor attached to this drive.

Motor Name: AKM11B-ACCN1-00

Motor Type: |0~ Rotary ~| | Create Motor... |
v -

Peale Cumert: 4650 Ams

Continuous Cument: 1.160  Ams

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

8.1.2 Motor Setup

When motor autoset is on (MOTOR.AUTOSET = 1), the AKD 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 (pg 62) screen.

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

o 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.

e 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).

o 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 drive.

¢ Continuous Current: Motor continuous current rating in Amps rms (MOTOR.ICONT (pg 712)).

e Peak Current: Motor peak current rating in Amps rms (MOTOR.IPEAK (pg 719)).

e Coil Thermal Constant: Motor coil thermal time constant in mHz (MOTOR.CTFO (pg 710)).
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Inductance (quad, H): Motor rated inductance in milliHenries (MOTOR.LQLL (pg 726)).

Inductance (direct, H): Motor line to line direct axis inductance (MOTOR.LDLL (pg 724)). Only vis-
ible for MOTOR.TYPE = 6, Rotary Interior Permanent Magnet.

Inductance Saturation: Motor quadrature axis inductance saturation characteristic MOTOR.LISAT
(pg 725)). Only visible for MOTOR.TYPE = 6, Rotary Interior Permanent Magnet.

Motor Poles: Number of motor poles (MOTOR.POLES (pg 732)).

Motor Phase: Motor phase offset used to set motor commutation as required. For most devices
this is set to 0 (MOTOR.PHASE (pg 728)).

Inertia: Motor rotor inertia in Kg-cm”2 (MOTOR.INERTIA (pg 718)).

Torque Constant: Motor torque contant in Nm/Arms (MOTOR.KT (pg 722)).

EMF Constant: Defines how much voltage is generated at the motors coils (MOTOR.KE (pg 720)).
Motor Resistance: Motor winding resistance in Ohms (MOTOR.R (pg 733)).

Maximum Voltage:Motor maximum rated voltage in Volts rms (MOTOR.VOLTMAX (pg 750)).
Maximum Speed: Motor maximum rated speed (MOTOR.VMAX (pg 749)).

8.1.4 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 P

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

Motor Family:

MD‘tDr G Leam more about this topic

Select the motor that is attached to the drive.

| AKM Series -

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

AKM11B |- x * X * X - - -

To create new or edit existing custom motors:

Custom Motors...

l oK ] l Close ]

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

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

3.

If a match is not found, then WorkBench checks the name with the standard motors database for a
match.

If a match is 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.
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8.1.5 Configuring Custom Motors
From the Select Motor screen, click on Custom Motor to create and edit custom motors in the following

screen:

[ () Custom Motors &Jﬂ
Select the custom motor you wish to modify from the list and edit its individual properties on the right. a Leam more about this topic
Custom Maotors:

Name Name: AKMZ2ZC i
AKMZZC Type: Rotany v]
Inetia 0160 &
Maimum Speed: £000.000 =]
Themmal Time Constart: 6.000 EI E
Torgue Constant 0.601 EI
Inductance: 35.400 EI
Continuous Current: 1359 A
Peak Cument: 5593 A N
Paole Pairs: 3
Madmum Voltage: 480 Vims
Cail Thermal Constant: 10131 mHz
Resistance: 20000  Ohm
Blectrical Phase: 0 deg il
[ Mew ... ] [ Duplicate ] ’ Delete ] ’ Import... ] [ Export... ] [ Apply ] [ OK ]

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 altern-

ate 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:
o New. Allows you to start a new custom motor (with default values) or load a catalog motor you may
want to modify.
o 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
o Export. Allows you to save the highlighted motor file (*.motor) to another location
o 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 drive uses the motor para-
meters 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
displayed in the Select Motor screen.

8.1.5.1 Validating Motor Parameters

When you click OK in the Select Motor screen, WorkBench validates the range with the drive. If any error
is found, an error screen is displayed. Click Continue to set the motor parameters in the drive. Click
Cancel to close this screen.
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If errors occur while setting the motor parameters, an error screen indicates which parameters require addi-
tional attention.

8.1.6 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-D0
Mataor Type: [ﬂ— Rotary, Permanent M: VI ’ Create Motar... ]
Mator Autoset: 0 - off -
Continuous Cument: 1160 Ams
Peak Cument: 4650 Ams
Select Motor ﬁ
Leam more about this topic
Motor 9

Select the motor that is attached to the drive.

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

Metor Famiby:
| AKM Series -

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

AKM11B | - A + C * C * N | F- -

To create new or edit existing custom motars:

Custom Motars...

oK ] [ Close

.

SFD with no brake (derated):
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Motor

These parameters describe the motor attached to this drive.

Motor Name: AKM11B-ACCNC-00

Motar Type: [ﬂ- Rotary, Permanent M: 'l [ Create Motor... ]
Mator Autoset: [D- Off v]

Cortinuous Currert: 1144 Ams

Peak Cumert: 4650 Ams

' '
Select Motor Iﬁ

&) Leam more about this topic

Motor
Select the motor that is attached to the drive.

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

Motor Family:
| AKM Series -

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

AKM11B x| - A * C * C * N -| 2 |:I

¥ FEFeRRthital encoder wicommuntation

To create new or edit existing custom motors:

Custom Matars...

QK ] [ Close

8.1.7 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
display 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 P CN (Online)" L Monitar the motor temperature and configure faultswamings.
4 Nl Setiings
: 'a' Communication Themal Resistor Type: l2— KTY83-110 Themistor v]
> Power
s Regen Actual Themistor Value: 0 Chm
4 () Motor
Faut Lovel 200 Ohm €Y Omeansnofaut
i Feedback 1
Feedback 2 Waming Level : 0 Ohm ¥ 0means no waming
== Foldback
- : -139
@) Brake Actual Motor Temperature; degC
#2 Units
Modulo o Many motors have a themistor embedded in their windings.
m Limits The thermistor is usually connected through the feedback connectar.

Related Parameters
MOTOR Parameters (pg 700)

8.2 Feedback 1
The Feedback view allows you to configure the primary position feedback device fitted to your motor.

When you select your feedback device from the Feedback Selection list, the appropriate feedback con-
figuration choices appear below the dial.
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8.2.1 Overview

The AKD 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 Kollmorgen motors with non-digital feedback types require that parameters be entered
manually. See Non-Plug and Play Feedback Devices (pg 79)).

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) With Halls and Index Yes No
Encoder 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 Ren- |All Digital (Mode C) Yes No
ishaw Analog / Digital Yes No
Hiperface, Hiperface DSL |Analog / Digital; Single & Multi Turn |Yes No
All Digital Yes No

8.2.2 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 para-
meters 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
Feedback Selection list and then enter the line count manually. The following sections describe each sup-
ported device available in the Feedback Selection list and the input information required to configure

each device.

8.2.21 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 appro-
priate resolution settings.

8.2.2.2 None

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.

Kollmorgen | May 2014 66




AKD-C User Guide | 8.2.2.3 Incremental Encoder

8.2.2.3 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-quad-
rature (multiplies the lines per revolution by 4).

8.2.2.4 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.

8.2.2.5 Endat 2.1, Endat 2.2
These feedback device are plug and play when ordered as an option with AKM motors.

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

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

8.2.2.8 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 does not support non-Kollmorgen standard resolver options.

8.2.2.9 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 feed-
back parameters.

8.2.3 Initial Position Check

NOTE This feature is currently only available in AKD sercos® 11 drives.

Use the initial position check to determine whether homing is required at power-up. The initial position
check compares the difference between the position it measures at power-up with a position stored in fast
non-volatile memory (FB1.INITPSAVED (pg 527)) before the last power-down. The parameter
FB1.INITPSTATUS (pg 528) will read whether the position difference is within an acceptable user defined
window (FB1.INITPWINDOW (pg 529)).

8.2.4 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.

The AKD 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 which requires it, a
fault will be thrown and Wake and Shake will automatically arm again.
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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 "dis-
arm" button on the Wake and Shake screen, or by executing the WS.DISARM (pg 983)
command over telnet.

The AKD 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 com-
plexity 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 68)
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 con-
figure. Only WS.IMAX (pg 987) (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 73)
Mode 2:

Mode 2 is the easiest of the Wake and Shake modes. It requires no parameters to be configured. This
Auto-Commutation finding algorithm can take as long as 30 seconds to complete. Measurements 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.

8.2.4.1 Using Wake and Shake Mode 0 (WS.MODE 0)
Overview

Wake and shake (WS) is used to establish commutation in drives with the following types of feedback:

e Incremental encoders without Halls or commutation channels.

e Sine encoders without Halls or commutation channels.

When controlling a brushless DC (BLDC) motor, you must know the electrical position of the motor shaft.
Without absolute position data, it is impossible for the drive to know which sequence of coils to energize
to produce motion. Absolute feedback devices, such as resolvers and absolute encoders, can detect pos-
ition directly. Incremental devices, such as incremental encoders and sine encoders without a com-
mutation channel, must determine electrical position indirectly at start up. The drive uses the WS feature
to determine electrical position by sending the motor short bursts of current and measuring the resulting
incremental motion. The drive uses this measurement to estimate electrical position accurately enough to
control the motor.

Configuring WS

You can configure WS after your motor has been connected to the AKD according to the AKD Installation
Manual. The WS procedure is initiated automatically when both the hardware and software enable signals
become logic high.

Before attempting to enable the drive, the drive must be compensated for the motor and the AKD servo
loops must be stable.

Kollmorgen | May 2014 68




AKD-C User Guide | Wake and Shake, More View

Compensation values for many rotary motors are included in a database already loaded into the drive.

NOTE An unstable system will not function properly during or after the WS process.
Use the default Wake and Shake view to configure your system:

. Wake and Shake

Wake and Shake will determine alignment offset between feedback and the electrical phases of the motor.
Mode Arm

Sets the method used for Wake and Shake Idle

|0 - Standard Wake and Shake v

Motor Phase: 0 deg
Settings
Mumber of Wake and Shake Loops: 5 Counts
Time the current vector applied to maotar: 2 ms
Maximum allowed velocity: 100.000 pm
Mandimum allowed cument: 2796 Ams
Arm

Click Arm to set WS to start at the next drive enable (WS.ARM (pg 978)). This area also shows the cur-
rent status of the wake and shake process. See WS.STATE (pg 990) for a detailed explanation of the pos-
sible states.

WS.ARM is not restricted to any feedback type.

Settings

e Number of Wake and Shake Loops. The WS feature uses the mean of all wake and shake repe-
titions, called "loops", to establish commutation (WS.NUMLOOPS (pg 989); see Using WS:
Advanced (pg 70) for a discussion of loops). If fewer than five loops are used, commutation may be
incorrect, possibly causing poor performance or stability.

« Time the current vector applied to motor.This box specifies the duration of the current pulse
used for commutation. Increasing this value (WS.T (pg 992)) increases the movement of the sys-
tem.

o Maximum allowed velocity. If a velocity (VL.FB (pg 953)) higher than this value (WS.VTHRESH
(pg 998)) is detected while WS is running, then a fault will be generated.

e Maximum allowed current. This value (WS.IMAX (pg 987)) is directly proportional to the move-
ment. A value that is too low may fail to cause movement; a value that is too high value may cause
an over speed fault.

o Maximum allowed movement (WS.DISTMAX (pg 984)). If the total motion from the starting pos-
ition (the position at the time the drive is enabled after a WS.ARM command) exceeds
WS.DISTMAX a fault will occur. Setting WS.DISTMAX to zero disables this feature.

¢ Minimum allowed movement (WS.DISTMIN). If the total motion from the starting position is
less than WS.DISTMIN (pg 985) a fault will occur. This will prevent poor initialization from broken
wires, incorrect current settings, very high friction, etc. Setting WS.DISTMIN to zero disables this
feature.

Wake and Shake, More View

To configure additional WS settings, click More at the bottom of the default view to display the following
options:
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Wake and Shake Movement

Minimum Distance: 182.044 Courts16Bit

Mazdmum Distance: 273667 Courts16Bi
Delay Time

Delay Time between cument steps: 5 ms

Delay Time between coarse angle to fine angle: 50 ms

Delay Time between loops in Mode 0: 100 ms

Delay Time after first cument-pulse injection: 2000 ms

Wake and Shake Movement

Use these boxes to set values for the maximum (WS.DISTMAX (pg 984)) and minimum (WS.DISTMIN
(pg 985)) movement required for finding commutation.

Delay Times

Delay time is the time that elapses when switching different current vectors. Use these boxes to set spe-
cific time delays for current steps(WS.TDELAY 1 (pg 993)),coarse to fine angle (WS.TDELAY2 (pg 994))
and time between loops in mode 0 (WS.TDELAY 3 (pg 995)).

Special Cases for WS

Operation with Motor Brake

An amplifier with a motor brake operates the WS procedure similar to an amplifier without a brake. All pre-
cautions and behavioral descriptions above also apply in this case. It is important to note that the brake is
automatically applied (motor brake, not holding brake) after the WS process is complete. The brake may
cause unexpected movement if the DRV.OPMODE used prior to WS does not retain position. If a force
component is present parallel to the track on a linear motor (gravity, load, etc.), or tangential on a rotary
motor, the motor may move from the startup position after WS completes and the brake is applied.

If the application requires that the startup position be retained, have the controller system ready to take
control immediately after WS is complete. One way to set this control is to have the drive in
DRV.OPMODE 1 (digital velocity) or DRV.OPMODE 2 (position mode) on power-up. This precaution
keeps the motor stationary after enable.

End of Travel Limits

If anything restricts the motion of the motor, a commutation fault can occur. Examples of situations that
may result in faults include the following:

1. If the motor is resting against a rigid end stop, the movement of the motor may be impeded below
the minimum threshold set by WS.DISTMIN. This lack of movement causes a fault.

2. If the motor is actuating a limit sensor/switch, the system (PLC, SWLS.LIMITO and
SWLS.LIMIT1) may be preventing the AKD from producing motion. If descriptive motion is not
achieved, the system faults.

Large Load Inertia or High Friction System

Systems with a large load mismatch may need more current than the default setting for correct com-
mutation. Begin with the default value for WS.IMAX and gradually increase or decrease as needed. If
adjusting WS.IMAX does not result in a successful commutation, the width of the search pulse can be
increased by increasing WS.T.

Using WS: Advanced

WS is performed upon enable in order to establish a valid value for MOTOR.PHASE at startup.
MOTOR.PHASE is used to calculate electrical phase. With absolute feedback devices, MOTOR.PHASE
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is a fixed offset between absolute mechanical position and the electrical position. With incremental
devices, position is accumulated relative to an initial MOTOR.PHASE. However, at startup,
MOTOR.PHASE is invalid since the initial position is random, thus the requirement for the WS process.

WS is a two-step process:

1. Coarse Phase. The drive sequentially pulses a user-specified current, WS.IMAX (pg 987), at each
electrical quadrant (0°, 90°, 180°, 270°). Based on the resulting observed movement, an approx-
imate location is calculated.

2. Fine Phase. The drive makes small adjustments to the coarse phase while monitoring movement
during velocity mode (command velocity = 0) to find a precise position.

The amplitude of the current pulses in this process equals WS.IMAX. The drive repeats these two steps
for a user-specified number of times (WS.NUMLOOPS) to produce a more accurate estimate of the elec-
trical phase.

The drive normally indicates warning F478 (pg 262) before WS is initiated and successful. If WS fails, the
commutation is not valid and the drive indicates one of the following faults:

o F473 (pg 261): Insufficient movement. The maximum movement during WS was less than
WS.DISTMIN.

e F475(pg 261): Excessive movement. The movement during WS exceeded WS.DISTMAX.

o F476 (pg 262): Fine-Coarse deltat too large. The phase calculated during the fine phase and coarse
phase differed by more than 10 degrees.

o F478 (pg 262): Overspeed. The feedback velocity (VL.FB) exceeded WS.VTHRESH during WS.

o F479 (pg 262): Loop angle delta too large. The difference between the phase determined in different
cycles (loops) exceeded 30 degrees.

o F482 (pg 262): Commutation not initialized. WS is required (feedback is one of the types listed in
the Overview) but WS has not been successfully performed.

o F483 (pg 262) to F485 (pg 262): U, V, or W phase missing . Intermittent or broken motor con-
nection.

Maximizing WS Reliability
The following suggestions will help you achieve successful commutation:

o Incorrect determination of MOTOR.PHASE may cause a system runaway. Since the typical move-
ment during correct operation of WS is very small, you can use the velocity overspeed parameters
(WS.VTHRESH and DRV.VTHRESH) to prevent a runaway. Prior to enabling the drive, set
DRV.VTHRESH 100 mm/s for linear motors or 200 rpm for rotary motors. After a successful
enable, DRV.VTHRESH can be returned to the normal operating value.

o Set WS.IMAX to its default value, WS.IMAX=0.5*min(MOTOR.IPEAK, DRV.IPEAK).
o Set WS.NUMLOOPS 20 for best results in many applications.

o WS.T specifies the duration for which the search current is applied. With a stable velocity loop,
most applications work well with the default value of WS.T. The default value causes the software
to calculate the width of the search pulse based on the velocity loop proportional gain, VL.KP.
Increasing WS.T effectively increases the movement of the motor during WS, which may be
necessary for systems with a low-resolution feedback or high load inertia.

o WS.IMAX specifies the amplitude of the current pulse used during the initial/rough commutation. A
WS.IMAX value that is too low may result in a fault by failing to cause enough movement for com-
mutation. If the value is too high, the preset movement threshold could be exceeded, also resulting
in a fault. If the default value is producing faults for too little movement, gradually adjust this para-
meter to overcome excessive friction and/or load on the system. WS.IMAX also specifies the max-
imum current used in the second stage of commutation. The initial current is 25% of WS.IMAX,
then steps up to 100% of WS.IMAX.
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o FB1.SELECT selects the type of feedback used by the amplifier. The WS feature is used only for
FB1.SELECT = 11, 21. The feedback must be configured prior to initiating the WS procedure.

o If your amplifier has a motor brake, set MOTOR.BRAKE = 1. For motors without a brake, set
MOTOR.BRAKE = 0.

MWCAUTION o Adjust WS.T with extreme caution. Increasing WS.T increases the movement of
the system. Applying an incorrect value of WS.T may cause erratic drive beha-
vior.

e When initiating WS, the motor may experience a runaway. Stay clear of all mov-
ing parts. Ensure there are properly operating safety devices such as hardware
limit switches and suitable end-of-travel limits.

o IfWS.NUMLOOPS is less than 5, commutation may be incorrect. This condition
may cause faults and/or adversely affect performance or stability. Set
WS.NUMLOOPS = 20.

Troubleshooting WS

Problem Possible Cause Remedy
Excessive Movement o Brake slips on vertical system. o Check brake.
o External forces on motor too great. « Remove forces acting on
motor.

e Lower WS.IMAX.

Insufficient Movement o Motor brake too rigid. a. Check brake
e Motor resting on rigid end-stop. b. Check physical location of
motor

e Too much friction on motor track.

« Foreign objects impeding move- c. _CheCk friction and clean-
ment of motor. liness of motor track

« Motorload very large, and impedes| d- Increase WS.IMAX value

sufficient movement.

e WS.DISTMIN manually set too
high

¢ WS.IMAX too low

Excessive Movement o Brake slips on vertical system. o Check brake.
o External forces on motor too great. « Remove forces acting on
motor.

e Lower WS.IMAX.

Insufficient Movement o Motor brake too rigid. o Check brake.

¢ Motor resting on rigid end-stop. o Check physical location of

e Too much friction on motor track. motor.

e Check friction and clean-
liness of motor track Increase
WS.IMAX value

o Foreign objects impeding move-
ment of motor.

¢ Motorload very large, and impedes
sufficient movement.
WS.DISTMIN manually set too
high WS.IMAX too low
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Problem Possible Cause Remedy
U, V, or W Phase Miss-|Intermittent or broken motor connection. |Check connections to motor
ing Fault phases.
Commutation Not Ini- |Wake and Shake is required but WS pro- |Correct errors and rerun WS pro-
tialized Fault cedure has previously been canceled cedure.
(WS.DISARM) or has failed.
Other o Drive not configured correctly. o Check drive compensation
o Verify amplifier feedback

Related Parameters
WS Parameters (pg 977)
DRV.IPEAK (pg 473)
FB1.SELECT (pg 554)
MOTOR.BRAKE (pg 704)
MOTOR.PHASE (pg 728)
MOTOR.IPEAK (pg 719)

8.2.4.2 Using Wake and Shake Mode 1 (WS.MODE 1)
Overview

Wake and Shake mode 1 uses a pole locking method (sets the motor pole count to 0) and applying current
to determine the commutation angle.

Wake and shake is required for the following applications:

¢ Incremental encoders without Halls or commutation channels.
¢ Sine encoders without Halls or commutation channels.
o Motor with Halls which were not aligned to be at 0 degrees motor phase.

Configuring Wake and Shake

Wake and Shake mode 1 has two configurable parameters: WS.IMAX and WS. TSTANDSTILL.
WS.IMAX (pg 987) can be configured from the Wake and Shake view.

Wake and Shake

Wake and Shake will determine alignment offset between feedback and the electrical phases of the motor,

Mode Arm

Sets the method used for Wake and Shake Idle

['I - Commutation Alignment - Mator Phase: i deg
Settings

Mazimum allowed cument: 2736 Ams

WS.IMAX is the value (in amps) of the current applied to the motor to lock the motor to a magnetic pole
position. This value should be enough to force the motor to move. But if the motor oscillates strongly dur-
ing Wake and Shake, this value should be lowered so that the motor does not oscillate more than a slight
overshoot.

WS.TSTANDSTILL can be accessed from the terminal screen. This value determines how long
WS.IMAX is applied to the motor. If it is observed that current is not applied for a long enough duration for
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the motor to come to a complete rest while Mode 1 is executing, then WS.TSTANDSTILL should be
increased so that the motor starts motion and comes to a complete rest at a magnetic pole position.

8.3 Feedback 2

The Feedback 2 screen helps configure how you will be using either connector X9 or X7. The screen uses
the term feedback in the labels, but you can also think of this as the “signal” source depending on how you
use these connection points.

Feedback 2 (X9/X7)

Select the Feedback source and maode.

Feedback Source: 0 - Mone hd

Feedback Mode: [ - Input - A/B Signals b

Resolution: 0| courts/rew
Feedback Posttion: 0| counts

The Feedback source box allows you to choose from three feedback sources:

Source 0—This simple indicates you are not using either connector as a feedback source.
Source 1—This is tied to the use of connector X9 (consider for emulated encoder connection).
Source 2 —This is tied to the use of connector X7 (consider for the high speed opto inputs on the
I/0 Connector).

Feedback Mode offers three selections as well, depending how you are using the connection source
above.

Mode 0 — The input is configured as A/B signals.

Mode 1 —The input is configured as Step and Direction signals.

Mode 2 — The input is configured as Up-down signals.

The Resolution box sets the resolution of the device you have indicated as your input of signal source.
Encoder Emulation Output

The drive offers the flexibility to use connector X9 for an encoder emulation output. This output can be set
up using the Encoder Emulation (pg 75) view.

The Emulation Mode box offers three settings for Encoder Emulation mode:
Mode 0 — The connector is free to use as an input.

Mode 1 — The X9 connector is now set up as an encoder emulation with a once per rev index pulse (res-
olution is set in the next parameter (Emulation Resolution).

Mode 2 — The X9 connector is now set up as an absolute index pulse.
Emulation Resolution sets the resolution desired for the output of the emulated encoder.

The Index or Absolute offset is dependent on which emulation mode is selected, allowing you to set an
offset for either the index pulse or absolute pulse.

A check box allows you to consider the motor direction based on the encoder output.
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8.3.1 Encoder Emulation

8.3.1.1 Overview

The encoder emulation (EEO) connector (X9) can be used as either an output or an input. As an output,
you can use this connector for position feedback to an analog controller and for configuring the drive as the
master in a master/slave system. You can also use X9 connector as an input for controlling the drive
through an A/B, pulse and direction, or CW/CCW command. Common applications for this input include
using the drive with a stepper controller and configuring the drive as the slave in a master/slave system.

8.3.1.2 Using Encoder Emulation

You can configure the X9 connector from the Encoder Emulation screen by setting the connector func-
tion, resolution, and (where applicable) input position. The Electronic Gearing screen also has provisions
for setting the function of the X9 connector.

8.3.1.3 Function Settings
Function settings for the X9 connector are assigned through the DRV.EMUEMODE parameter.
Emulation Mode

O-Input (No EEO Output). While in Emulation Mode, the EEO connector (X9) is configured as an input.
This is the recommended setting and should be used in coordination with FB2.MODE to select the type of
inputs the secondary feedback will accept. See Feedback 2 (FB2 Parameters) for definitions for the EEO
Connector (X9). Note that this mode is also deprecated and will behave as it did with firmware versions
prior to M_01-03-00-000.

In earlier firmware versions, this mode indicates that the EEO connector is not operative.

8.3.1.4 Output Modes 1, 2,6, 7, 8 and 9

The drive generates ouput pulses based on the motor position. Pulse outputs on the SubD connector X9
are three signals: A, B and index, with 90° phase difference (i.e. in quadrature, hence the alternative term
“A quad B” output), with a zero pulse.

If you are using the AKD as a master, the slave drives use the master's encoder output signals as com-
mand input and follows these commands (velocity and direction). The drives operate from an internal sup-
ply voltage.

Mode 1- A quad B with once per rev index pulse
Output Mode 1 - A quad B with Once per Rev Index Pulse Connection Diagram

This output mode simulates an encoder signal from the X9 port to another AKD or external controller. EEO
resolution (DRV.EMUERES) defines how many counts are output for one revolution of the primary feed-
back.

Index offset (DRV.EMUEZOFFSET) determines the point during the revolution of the primary feedback
when the index pulse (X9 pins 7&8) is output through the X9 port. The pulse will occur once every revolu-
tion of the primary feedback is at the positive value of the offset. Notice that the offset's resolution is set
based on 1 rev = 65536, or a 16-bit scale. This is fixed and independent of the Resolution setting of the
A and B channel above.
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@ Encoder Emulation (X9 Cfqg)

The encoder emulation page is used to corfigure the X9 connector an the drive.

Emulation Made: 1 - Qutput - ASB with once per rev index w
Emulation Resolution: 2042 | lines/frev
Indes: Offset: PR | 1 rev=65536

[] Direction of the motor is forward

In this case, the Index is offset 180 degrees, or halfway through the revolution of the primary feedback.
Mode 2 — A quad B with absolute index pulse
Output Mode 2 - A quad B with Absolute Index Pulse Connection Diagram

When mode 2 is chosen, a box will appear for an absolute index point to be entered
(DRV.EMUEMTURN). The absolute index pulse will be output when the motor position reaches the full
offset. The sum of the Absolute Offset (the revolutions) and the Index Offset (a fraction of a revolution)
make up the "Full Offset". The index offset is fixed as 1rev = 65536, which is a 16-bit scale.

The "Full Offset" is a read-only calculation provided for easier understanding of the placement of the index
pulse.

Mode 6 — Output - with once per rev index and Input - Step and Direction

This mode allows you to output step and direction emulated encoder signals from the X9 (Emulated
Encoder) connector, and input a step handwheel signal into the X7 (High Speed Opto 10) connector sim-
ultaneously. Mode 6 and 7 are identical, with the exception that the emulated encoder has an incremental
Z pulse (Z pulse occurs every revolution) in mode 6, and an absolute Z pulse (Z pulse occurs at one abso-
lute position) in mode 7. DRV.EMUERES, DRV.EMUEZOFFSET, and DRV.EMUETURN effect the pos-
ition of the Z pulse for mode 6 in the same way as for mode 1.

Mode 7 — Output - with absolute Index and Input - Step and Direction

This mode allows you to output step and direction emulated encoder signals from the X9 (Emulated
Encoder) connector, and input a step handwheel signal into the X7 (High Speed Opto 10) connector sim-
ultaneously. Mode 6 and 7 are identical, with the exception that the emulated encoder has an incremental
Z pulse (Z pulse occurs every revolution) in mode 6, and an absolute Z pulse (Z pulse occurs at one abso-
lute position) in mode 7. DRV.EMUERES, DRV.EMUEZOFFSET, and DRV.EMUETURN effect the pos-
ition of the Z pulse for mode 7 in the same way as for mode 2.

Mode 8 — Output - with once per rev index and Input - Clockwise/Counterclockwise pulse

This mode allows you to output CW/CCW emulated encoder signals from the X9 (Emulated Encoder) con-
nector, and input a step handwheel signal into the X7 (High Speed Opto IO) connector simultaneously.
Mode 8 and 9 are identical, with the exception that the emulated encoder has an incremental Z pulse (Z
pulse occurs every revolution) in mode 8, and an absolute Z pulse (Z pulse occurs at one absolute pos-
ition) in mode 9. DRV.EMUERES, DRV.EMUEZOFFSET, and DRV.EMUEMTURN affect the position
of the Z pulse for mode 8 in the same way as for mode 1.

Mode 9 — Output - with absolute Index and Input - Clockwise/Counterclockwise pulse

This mode allows you to output CW/CCW emulated encoder signals from the X9 (Emulated Encoder) con-
nector, and input a step handwheel signal into the X7 (High Speed Opto IO) connector simultaneously.
Mode 8 and 9 are identical, with the exception that the emulated encoder has an incremental Z pulse (Z
pulse occurs every revolution) in mode 8, and an absolute Z pulse (Z pulse occurs at one absolute pos-
ition) in mode 9. DRV.EMUERES, DRV.EMUEZOFFSET, and DRV.EMUEMTURN affect the position
of the Z pulse for mode 9 in the same way as for mode 2.
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8.3.1.5

The X9 connector is capable of input modes. These input modes correspond to the signal types described
below. The screen also includes provisions for setting the function of the X9 connector for input modes.
Because these settings are deprecated, it is recommended to set DRV.EMUEMODE to 0 and use
FB2.MODE to select the type of inputs the secondary feedback will accept.

Mode 3-A quad B signals

Input Modes 3, 4, and 5 (deprecated)

Input Mode 3 - A quad B Signals Connection Diagram

Input mode 3 allows an A quad B encoder or the encoder emulation output of another drive to be con-
nected and used as a commander encoder, dual loop feedback, gearing, or camming input.

Mode 4-Pulse/direction signals
Input Mode 4 - Pulse/direction Signals Connection Diagram

Input mode 4 allows the drive to be connected to a third-party stepper-motor controller. The number of
steps can be adjusted so that the drive can be adapted to match the step-direction signals of any stepper
controller.

Mode 5-CW/CCW signals
Input Mode 5 - CW/CCW Signals Connection Diagram
The drive can be connected to a third-party controller which delivers up-down signals.

8.3.1.6 Mode 10, Configure X9 for General Purpose 1/0

This mode allows the X9 connector's three transceivers to be used as general purpose inputs or ou