AKD SYSTEM CONFIGURATION WITH KOLLMORGEN DDL

LINEAR MOTORS
By Kenny Hampton
2/9/2018
Rev. M

This document shows the wiring requirements for connecting the DDL linear motors to
the AKD servo drive. It also describes the setup procedure for configuring the AKD
drive in the Workbench software.
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System Wiring Configuration
1. AKD System Cable Diagram

SO (| s e <

10000

01

Figure 1




2. AKD FeEepBACK X10

Feedback connector (310)

Sine Tama- Incr.

Enc. gawa Enc.

+Hall Smart Abs" +Hall
1 - - - - - - - - Hall L - Hall U
2 - - - CLE+ | CLK+ | CLK+ | CLK+ - Haill ¥ - Hall v
3 - - - CLK- CLE- CLE- CLK- - Hall W - Hall W
4 | SEN+ - & SEM+ | SEN+ | SEN+ | SEM+ | SEM+ |SEM+| SEMN+ |SEMN+
5 | SEN- - - SEM- | SEN- | SEN- | SEM- SEN- SEN-| SENM- SENM-
6 |COM+ |COM+ | R1Ref+ | DAT+ | DAT+ | DAT+ | DAT+ DAT+ | Zero+ SD+ Zaro+
7T |COM- |COM- | R2Raf- | DAT- | DAT- | DAT- | DAT- DAT- Zeno- sD- ZLero-
8 - - Thermal control (+)
] - - Thermal control {-)
10 | +8Y | +5W - +5Y +5W +5 +5Y |+8to+3V | +5V +5W +5W
11| oV ov - av ov ov v av ov ov oy
12 - - 515IN+ At - A+ - SN+ A - A+
13 - - 53 5IM- A- - B - SiM- A~ - BA-
14 - - S2C05+| B+ = B+ = COS+ B+ = B+
15 - - 54 COS- B- - B- - COs- B- - B-

CLK = CLOCK, DAT = DATA, SEM = SENSE, "= for AKD with "NB" (rew &+) only



3. ACI-AKD-A (Heidenhain Sin/Cos)

ACI-AKD-A (Heidenhain type)

P 1 -15 pin Dsub mini P2 -4 pin molex
AKD side Thermal cable
PTC 8 1 gray
PTC gnd 9 2 white P3-9 pin dsub
3 braid Hall cable
+5V 10 [\_ 1 pink
Hall (U) 1 i 2 light green
Hall (V) 2 3 black/white
Hall (W) 3 4 4 brownfwhite P4 15 pin dsub
0v 11 4 5 redwhite pasback Lanle
A(+) 12 < 1 black
Ov 11 < %R 2 brawn
B(+) 14 '< Jred
+5V 10 -(: gl:n 4 orange
27 .< 7 yellow
Al-) 13 < g green
B(-) 15 j 11 blue
Sense (-) 5 _< §.= 10 greeniwhite
Sense(+) 4 3 12 orange/white
Z(+)6 14 purple
Shell r Shell

R = 1200hm 500 Milliwatt resistor



4. ACI-AKD-B (Renishaw Sin/Cos)

ACI-AKD-B (Renishaw Sine/Cos type)

P1 -15 pin Dsub mini P24 pin molex
AKD side Thermal cable
PTC 8 1 gray
PTCgnd9 2 white P39 pin dsub
3 braid Hall cable
+5V 10 5 1 pink
Hall (U) 1 _< 2 light green
Hall (V) 2 3 black/white
Hall (W) 3 < 4 brown/white P4 -15 pin dsub
0v 11 < 5 rediwhite besback eble
A=) 13 < 1 green
B(-) 15 é - 2 blue
Z(+)6 < 3 purple
+5V 10 -< Tg. § 4 orange
Sense(+) 4 < Hg 5 orange/white
Al+)12 < 9 black
B(+) 14 j 10 red
207 11 yellow
ov 11 -< 12 brown
Sense (-} 5 .< 13 yellow/white
Shell |/ Shell

R = 1200hm 500 Milliwatt resistor



5. Hall Effect Cable

P1 -9 pin dsub P2 -9 pin dsub
Hall Cable Hall Cable
+5V 1 1 Gray
HALL U 2 2 Green
HALL V 3 3 Yellow
HALL W 4 4 brown
Return 5 5 W hite
Shell Shell

6. Thermal Sensor Cable

P1 -4 pin Molex
P/N 43025-0400
Thermal Cable

P2 -2 pin Molex
P/N 43020-0201
Thermal Cable

TH+ 1 “

TH-2
Shield 3 J

7. Motor Power Cable

3 C D 3 = P2 -3 pln Paosltronls

ﬁ;vje”rql_'ai.:"x”'a' CEC 3W 3FO0O0OX

: A PowerCablk
u i = ;
T | k
2 -
W3 =
PE T %
L«

1 BLK/WHT
2 BLK/WHT

Red

W hite
Black
low!Green
ell

o



8. Minimum Wiring Requirement for the AKD Drive

Hadwae Brabe
« e
AD Drve simple connections
24\ Supply (VAN ‘3}3 o
cm
STO
X7 x7
: eldnggou (| com |7 | AT
. %ﬁaﬁ%% 2| IN7 |2|AT2
RRHEEAE e Bling |D| com
@lee |@[INe @B
Br+ G| (G|IN6
ol (@l |8 BN
L U % Ot- % ACGND
L O+ |B| AT
Molor cabie (W) [T gﬂ, %m %pm
= BNt |90 A
SeeNdte | R
csm| 88| 1
A { 1 Jr
g %5 2 2
H— || PE b |
Feeckeck cabie (AIC-AKD) ]




9.

MOTOR

DDL Motor Coil Connections

PIN 1

Motor Connector Motor Coil Wire AKD Drive

Pin Numbers Color Connection
Connector X2

1 Red U

2 White \Y

3 Black w

Connector Shell Grn/Yel PE GND

Connector Shell Violet Shield




AKD-x003 to 024, power c

onnector X2
3-6A

12-244

Fin

Signal Descrption

1 | -BR |Motor holding brake (= p. 112)
2 | +BR |Motor holding brake (= p. 112)
3 | PE |Protective earth {motor housing)
4 U |Motor phase U
5 vV  |Motor phase
6 W |Motor phase W
A X
Drive e £y
3
o —— : PE 1| :
I
4 I o |
NS PuE § §
5 I |
St e
2o L W1y
r ¢

AKD-x048, power connector X2

Pin Signal Descrption

1 U |Motor phase U
2 vV |Motor phase
3 W |Motor phase W
4 | PE |Protective earth {motor housing)
1 U a
2 | W
oty 1
I w |
3:)—(: : - : f
| |
4:}—4:; L i PE L I
T '




Configure the AKD Drive Using the Workbench Software

Install AKD Workbench. The software program can be found on the website
(http://www.kollmorgen.com/en-us/products/drives/servo/akd/),
(http://kdn.kollmorgen.com/) and the Product Support Package (PSP) CD-ROM
packaged with the drive. Follow the installation instructions. (If in doubt, install
“Kollimorgen WorkBench GUI Full Version.”)

1. Safety First

When first starting up the system, it is recommended to limit the peak current of the
drive to a safe value and add wood blocks at each motor end stop to confirm it is
operating correctly. If the motor was to run away at its full output force capability, it
could cause serious injury or damage to the equipment.

o Kollmorgen WorkBench

File Edit View Tools Help 2- Lower the Peak
(N>R 1) Enable | Stop | 0-Service = | 1-Velocity Mode + | Dissble & Clear i{ Current values toa  fct @ Panic
Device Topology n ek safe level |
rl \ﬂ Start Page lelts

@ :yo—name {Onling)* This page shows all the drive limits in one place.
4 Seltings S
@ Communication Curr.t.anthmis .
- osiive Fea ument: ! S
P Power Positive Peak Cument S.0009A™
v Regen Negative Peak Cument: 5000 Ams
I @ Motor
a 0 Feedback 1 Dynamic Break Peak Cument: 1.000 Ams
e I
T~ Foldback Positive Speed Limit: 3.000.000 rpm
Q) Brake Neg{ 1: Click on the "LIMITS" -3,000.000 pm
:‘-?N Units
Maodulo : User Over-Speed Limit: 9,599.894 mm
w2 Limits "‘ s
Overall Over-Speed Limit: i
; ;; Current Loop verall LUver-opeed Lim 5559.894 ™M &) Min from user,
(@) Velocity Loop 95 4
N Service Motion ks |.t|on hm‘_"f :
(=) Encoder Emulation (X9 C Mzzdmum Position Ermor: 655360 Counts16Bit
v Analog Input Postion Limit 0 [ 0 Counts16Bit
- Analog Output )
*8 Digital 11D Position Limit 1 [ 1,048 576 Counts16Bit
] F'rogral'lnmable Limit Swit = leration Limits
(&) Enable/Disable i 59,903 7
(2 Position Capture cesmEten: : pmss
& Performance Servo Tuner Deceleration: 59.903 mm/s
£ Slider Tuning
@ Program Motor Limits
g Faults and Warnings Matar limits are set through the Mator Foldback Screen: Goto Foldback
a Scope

H Parameter Load/Save
B Parameters
2, Terminal



2. Connect to the AKD Drive

Follow the instruction from the WorkBench help file.

3 Kollmorgen WorkBench
File Edit View Tools Help

COeo Connect (@ Panic

Device Topology
4 q Start Page

W Kollmorgen Device (169.254.250.201)

Add New Kollmorgen Device...
Watch

Enab.., Device | Parameter

@) Kollmorgen

Contents

[HWelcome Page
[[fAD Workbench User Manual

1: Click on the Help then on
"Documentation -> AKD"

& B

User Manual > Connecting the Drive

[HAKD Cover
@ AKD Models
[l Initial Drive Setup

[#Connected a
[# Disconnected
[# Confirm Conne
[# Connect To Another
[B) TwinCAT and Workbenc
Q Troubleshooting Connectio

[H) Communicating with the AKD

[H) Using WorkBench

[H) Configuring Drive Power

Q Configuring Motor Settings

[# Using AKD in a Vertical Axis

@ Configuring with Linear Motors

[# Selecting Units for Your Application

[H) Configuring General Drive Settings

[H) Using Command Source and Operati

[H) Creating Moticn

Q Saving Your Drive Configuration

[H) Tuning Your System

[# Using the Scope

[l Using Parameters and the Terminal £ _

IBh C o it ancl WWineninae
< [ | "

Disconnected Stat

yvith the Devic

m

O contents

£ index

}j Search

.@ Role-based Contents

=) Favorites

Connecting the Drive

Connected and Disconnected States
Disconnected

Confirm Connection with the Device
Connect To Another Device
TwinCAT and Workbench Connection

i e e e )

Troubleshooting Connection and Communication Problems

2: Expand "AKD User Manual™ | copyright 2 2014
and then "connect to the AKD" | Kolmorgen

Because Motion A

11



3. Expand “Settings” and Select the Motor Setup Screen

%3 Kollmorgen WorkBench

File Edit View Tools Help

G G Enable | 5top | 3 - Analog ~ | 1 - Velocity Mode ~ | Disable & Clear Faults | Sawve

Device Topology
4 q Start Page
4 a no-name (Onling)

ommunication

O

1: Click here to
expand the tree

Motor
These parameters describe the motor attached to
Motor Mame: AKMITE-ANKI
r Type: (- Rotary, Pen
br Autoset: 0 - Off

Feedba
= Foldback
izl Brake

Cortinuous Cument:

Peak Cument:

W |nits
Modulo

e Limits
I {_} Current Loop
@ Velocity Loop
@ Encoder Emulation (%5 Cfg)
v Analog Input
b= Analog Output
g Digital I'0
@ Programmable Limit Switches
& Compare Engines
(&) Enable/Disable
3 Position Capture
' Performance Servo Tuner

- B - R

2: Click on "Motor" st
rrluuumm'\l_ d. H):

Inductance Saturation:
Matar Pales:

Motor Phase:

Inertia:

Torque Constant:

EMF Constart:

Mator Resistance (H):

12



4. Select Motor from Pull Down List

£ Kollmorgen WorkBench

File

Edit View Tools Help

COQ Enable Stop | 3- Analog - | 1-Velocity Mode - | Disable 8 Clear Faults | Save To Device | Disconnect .Panic

Device Topology
4 @ StartPage
4 no-name (Onling)

F] IF Sefiings

_@ Communication
P Fower
e Regen
I (@ Motor
I Feedback 1
Feedback 2
7= Foldback
1) Brake
w2 Units
Modula
] Limits
i (i) Curent Loap
() Velocity Loop
@ Encoder Emulation (X8 Cfg)
Y] Analog Input
I.“' Analog Output
Digital 110
0 Programmable Limit Switches
I 4 Compare Engines
(&) Enable/Disable
() Position Capturs
Performance Servo Tuner

-f" Slider Tuning

@ Program

g Faulis and Wamings
ﬁ Scope

[ Paremeter Load/Save
B Paremeters

&, Teminal

1

Motor

These parameters descrbe the motor attached to this dive.

Metor Nae: AKUZTEANKNCD0
Meter Type: |0 Rotay, Pemanent M+ [ Create Hotr.. ‘ 2: Click on "Select Motor"
Continuous Cuent: 2384 fms 1: Turn off "Motor Autoset”
Desle et - 12 OO0 A
Select Motor }.El
Leam more about this topic
Motor 9

Select the motor that is attached to the drive.

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

Motor Family:

|ICand D Seres encore DDL v

Name: 3: Change Motor Family to
[|m1 == = correct motor type

To create new or edit existing custom mators:

|
\ 4: Select motor part
number. Then click OK.

If the motor cannot be found in the
database, Custom motors can be
setup using the “Edit Custom
Motors” tools under “Edit” on the
tool bar. Instructions for use can
be found in the WorkBench help
file.
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5. Select Motor Temperature Sensor

% Kollmorgen WorkBench
File Edit View Tools Help

© (] Enable | Stop | 0 - Service » | 0 - Torque Mode ~ | Disable & Clear Faults | Save To Device | Connect .Panic

Device Topology o
= @ SimiPocs _ Motor Temperature
a Kollmorgen Device (169.254.250.8) X ;, . Monitor the motor temperature and configure faultswamings.
4 a no_name (Offling)”
« W 33”"(':195 - Thermal Resistor Type: 255 - No Themal Sensor
I W Communication
3 Single
P Power 1- Single NTC Themistor
Aty Regen 2 - KTY83-110 Themistor
4 () Motor 3 - KTY24-130 Themistor
@, Motor Temperature 4 - PTC + KTY83-110 Themistors
5 - Thermal Switch
- 9 Feedback 1 255 - No Themal Sensor
[l V/zke and Shake N
@ Fesdback 2
7= Foldback
(&) Brake
By L H
#54 Units g i 2: Select the Thermal Resistor
Modulo 1: Click on the "Motor Type for the motor
o Limits Temperature”
@ Home

i :_) Current Loop

Y Service Motion
(=) Encoder Emulation (%3 Cfg)
\.l“'l Analog Input
I/ Analog Output
i Digital 1O
© Programmable Limit Switches
(&) Enable/Disable
(D Position Capture
/> Mation Profile Table

& Performance Servo Tuner

:E.,_ Slider Tuning

Mation Tasks

o Drive Motion Status

Q Faults and Warnings

@ Scope

|3 Parameter Load/Save

B Parameters

&, Teminal

m

Add New Kollmorgen Device...

Note to double-click on “Motor” to expand the project tree if “Motor Temperature” is not
visible.
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1.

Thermostat Option type “TR”: PTC thermistor sensor

Kollmorgen DDL linear motors use a PTC thermistor sensor if the Thermostat
Option selected is TR “Thermistor” (MOTOR.RTYPE = 0, “Single PTC
Thermistor”). Set the value for the MOTOR.TEMPFAULT =1400.

Device Topology q
- ysperen : @ Motor Temperature
4 @ no_name (Offline)* [ \ L Manitor the motor temperature and corfigure faults/wamings.
4 W Settings
@ Communication Thermal Resistor Type: [ﬁ - Single PTC Thermistor v]
P Fower
M Regen Actual Themistor Value: 0 Ohm
4 (D Motor
@.. Motor Temperature Fault Level : 1400 ohm & 0means nofault
Feedback 1
8 Feedback 2 Waming Level : 0 ohm ‘_" 0 means no waming
= Foldback
) Brake 0 Mary motors have a thermistor embedded in their windings.
The themistor is usually connected through the feedback connector.

w2 Units

€3 Modulo

Thermostat Option type “TS”: Thermal switch

Kollmorgen DDL linear motors use a thermal switch if the Thermostat Option
selected is TS Thermostat (MOTOR.RTYPE = 5, “Thermal Switch”)

Device Topalogy n
i W Seat P . % Motor Temperature
4 @ no_name (Offline)” | &' Monitorthe motor temperature and corfigure faults Avamings.
a @ Settings
@ Communication Themal Resistor Type: 15 - Thermal Switch V]

P Power

AN Regen

4 (D Motor
@.. Motor Temperature

Feedback 1
Feedback 2

No Thermal Sensor

In the case a thermal sensor is not used in the application, the thermal
protection feature can be defeated by setting the (MOTOR.TEMPFAULT = 0,

the “Fault Level”)

Device Topology i |
- (@.. Motor Temperature
4 “ no_name (Online)” L !, Monitor the motor temperature and configure faultswamings.
4 W Settings
? C:ommunicztion Themmal Resistor Type: [D-Sing\e PTC Thermistor vl
P Power
e Regen Actual Themistor Value: 563,550 Chm
4 ([ Motor
@ Motor Temperature Fautt Level 0 Ohm fj 0 means no fautt
Feedback 1
8 Feedback 2 Waming Level : 0 ohm ﬂ 0 means no waming
= Foldback
) Brake " Many motars have a thermistor embedded in their windings.
The themistor is usually connected through the feedback connector.

whn Units

15



Notes on the resolution setting are explained below.

6. Select Feedback Type

%8 Kellmorgen WorkBench

File

Edit

View Tools Help

G o Enable | Stop | O - Service = | 0 - Torque Mode - | Disable & Clear Faults | Save To Device | Connect .P‘anic

Device Topology a

4 ﬂ Start Page FEEdba
4 P no_name (Offline)” The primary poy
4 g Settings
I @ Communication Feedbaciglelection
> Power
A FRegen
4 (@ Wotor :
@, Motor Temperature |4: Resetthe drive |
4 () Fesdback 1
K Wake hake I you move the motor you
g Feedback should see the position
= Foldback kit
izl Braks
wP Units
Module
ol Limits Moator Autoset:
& Home

I (i) Cument Loop

Position Feedback:

1: Click on "Feedback 1" |

Y Service Mation

(=) Encoder Emulation (X9 Cfg)
v Analog Input

}- Analog Output

g Digital !0

@ Programmable Limit Switches
\J Compare Engines

{2 Enable/Disable

{3 Position Capture
s Motion Profile Table

" Performance Servo Tuner

Slider Tuning

[ Motion Tasks
DF; Drive Motion Status

3

Fauliz and Warnings

B Scope

= Parameter LoadiSave

B

Parameters

2. Teminal

ra

~

Sine Cycles/Magnet Pitch:

(X10)

n feedback fitted to your motor.

|21 - Sine Encoder without Halls -

2: Slect feedback type

|0-Off

)

0000 Counts

1]

1,600

Got e and Shake

|3: Set the feedback resolution
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7. Configuring Encoder Feedback Resolution

The encoder resolution is based on the magnet pitch of the motor divided by the
encoder resolution. The units are lines/pitch. Kollmorgen DDL motors have a magnet
pitch of 32 mm. For example, if the encoder has a 20 micron pitch, enter (32mm / 20
micron pitch *1000) = 1600 line count (lines per 32mm) as your encoder resolution. The
following chart provides typical encoder resolution figures and their equivalent AKD
value.

Encoder Encoder AKD
Equivalent AKD Equivalent
Resolution | Resolution | Resolution .
Mm lines/pitch Hm R-esolu_tlon
Line Count Line Count lines/pitch
50 640 0.25 128000
40 800 0.2 160000
25 1280 0.1 320000
20 1600 0.08 400000
10 3200 0.05 640000
5 6400 0.04 800000
2.5 12800 0.02 1600000
2 16000 0.01 3200000
1 32000
0.5 64000
0.4 80000

17



8. Test Encoder Direction and Resolution

The direction of the encoder, the motor phase sequence, and hall sequence all need to

match exactly. The hall phasing also needs to match the motor phasing exactly. This is

very difficult to do by trial and error. Drive Direction has to be set to zero (“DRV.DIR

=0”)

From the commutation drawings in Figure 2 the motor “positive” direction is toward the
end of the motor where the wires exit the motor.

COIL ASSEMBLY \

// MAGNET WaY

COIL TRAVEL DIRECTION

MOTOR QUTPUT
CABLE

The Feedback test available is the movement of the indicator on the motor feedback

screen.

%3 Kollmorgen WorkBench

File  Edit View Tools Help

[€] (2] @ Enable | Stop | 0 - Service = | 0 - Torque Mode - | Disable & Clear Faults | Save To Device | Connect .Panic

- Feedback 1 (X10)

The primary position feedback fitted to your motor.

Device Topology
4 W Start Page
] v no_name (Offline)™
4 g Settings

@ Communication
P Power

|1: Select the "Feedback 1" | m left to right when the motor is

M Regen
4 () Motor

Feedback 2
= Foldback
&) Brake
«P Units
Modula
M Limits
@ Home
{i) Current Loop
Y Service Motion
@ Enceder Emulation (X3 Cfg)
'f“l Analog Input
I~ Analog Output
w8 Digital 'O
© Programmable Limit Switches
) Compare Engines
) Enable/Disable
2 Position Capture
_f> Mation Profile Table
& Performance Servo Tuner
% Slider Tuning
[ Motion Tasks
-* Drive Mction Status
Q Faults and Warnings
ﬁ Scope
| Paremeter Load/Save
B Parameters
2. Terminal

Add New Kollmorgen Device...

@, Motar TEM
8 Feedback 1

I you move the motor you
should see the position
move.

Motor Autoset:
Posttion Feedback:

Drive Direction

Sine Cycles/Magnet Pitch:

2: This indicator should move

moved forward
) I I I

foon 8

0.000 Counts
0

1.600

Goto Wake and Shake

If the encoder is counting in the wrong direction, swap the Sine+ and Sine- signal or the
A and A\ signal. If this cannot be done if the Data channels of the encoder are being
used. If changing the feedback direction is not possible, use Appendix A (Page 29) for

18



the wiring configuration of the Hall sensors and the motor power connections.

9. Checking Motor Feedback Resolution

The feedback resolution can be tested by marking two lines on the magnet way 32mm
apart. You can use whatever length you want, but longer is more accurate. Change the
User Units to “mm”.

%3 Kollmorgen WorkBench
File Edit View Tools Help

0 G Enable | Stop | 0 - Service - | 0 - Torque Mode -~ | Disable & Clear Faults | Save To Device | Connect .Panic

Device Topology 3 ] =
4 W Start Page — Units
4 ¥ no_name (Offline) [ T vy can select the units used for positions, velocities and accelerations.
4 W\ Setiings
I @ Communication Select Type of Mechanics: [Motor Cnly -
P FPower
e Regen
4 () Mator 1: Click on "Units"
@ Motor Temperature

| Feedback 1

Feedback 2

= Foldback
5} Braks
w2 Lnits

Modulo

@ Limits 2: Setup all three

@ Home Units as mm.
i (i) Cument Loop

NY Servce Motion |
@ Encoder Emulation (X3 Cfg)
'.J""l Analog Input
| N [y Y Y
3: Click on the "More"
button to show the position
feedback counter

Paole-Pair Pitch
32.000 mm

I

4: Move the motor from one line to
the other and see if the position
counter changes the correct

Pasttion Unit: amountin the correct direction
6 Position Capture
% Motion Profile Table Velocity Unit: ’1 -mmys - ]/
# Perfi S T
r S;;ﬁ::ﬁz Fabi) Acceleration Unit: ’1 -mm/s"2
[ Motion Tasks Modbus Unit: Goto Modbus

i}!‘r Drive Motion Status
g Faulis and \Warnings
B Scope Position: 0000 mm
[ Parameter Load/Save

BB Parameters

2. Terminal

If the position display does not match the distance the motor is moved, you may need to
revisit the encoder scaling section of this manual or confirm the feedback device scale.
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10.Check Motor Phasing of Any Servo Motor

This is useful for commissioning a third-party motor, as well as any frameless
Kollmorgen motor, or any servo motor for which the phasing is unknown.

This part of the setup will require a two channel oscilloscope with isolated channels.
Move the motor in the positive direction based on the motor manufactures specification.
The AKD commutates a motor in the phase sequence of U V W in the positive direction.

COIL ASSEMBLY MAGNET WAY
C&W& —

'| # %

y 4 s

When determining the motor phasing, the U phase (U phase with reference to V phase)
will lead the back emf voltage waveform by 120° of the V phase (V phase with reference
to W phase).

i I\
3 MDTDDgéJLéTFUT
LI

Tek Run: 5kS/s Sample [FE

1A 24.4ms
j{@: 22.6ms

GO 5V Ch2i 5V W™ 10ms ChAT J 1.3V
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While moving the motor in a positive direction the motor V phase (V phase with

reference to W phase) will lead the back emf voltage waveform by 120° of W phase (W

phase with reference to U phase).

Tek Run: 5kS/s Sample [KiEE

5V M 10ms Chl 7 1.3V

Use Figure 2 to determine the Hall Sensor alignment of the motor. Make sure the
feedback position value (PL.FB) is counting in the positive direction.

; . : 1@ 22.6ms
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10. Test Hall Sequence When Moving Motor in the Positive Direction

The hall phasing can be check with the parameter FB1.HALLSTATE. This is a binary
value, where “001” is Hall U, “010” is Hall V, and “100” is Hall W.

%2 Kollmorgen WorkBench
File Edit View Tools Help
(€] (4] Enable | Stop | 3- Analog ~ | 1 - Velocity Mode + | Disable & Clear Faults | Save To Device | Disconnect (@) Panic

Device Topology o y
4 W StartPage Terminal
4 @ ro-name (Online) A command line interface to the device. Type a command and press retum.
4 W Settings

e_ Communication —-—>FB1.HALLSTATE
= Power 100
A Regen ——>FBl.HALLSTATE
@ Motor 3 R g

Feedback 1
Feedback 2

——>FBl.HALLSTATE
LU 5

D) Brake \

T Foldback ——>
ek Units 2: Type FB1.HALLSTATE and
b Efﬂdlt‘;"’ press Enter on the computer

{/‘ Current Loop
-E/!‘ Welocity Loop
@ Encoder Emulation (X5 Cig)
-,.f‘-l Analog Input
}/ Analog Output
8 Digital 11D
© Programmable Limit Switches
4 Compare Engines
{4) Enable/Disable
& Position Capture
# Performance Servo Tuner
£ Slider Tuning
@ Program
g Faults and Warnings
a Scope

[ Parameter Load/Save

Parameters
B, Teminal 4—_

1: Click on Terminal

AAA Kless Wnllmnrmnn Mlassinn

|Mac1'01 ] | Maccm] [Macch | [Macru4| |Mam5] |Ed'rtMaafcs...



Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
When Using AKD Firmware Version = or > 01-13-10-001. Do not use
the parameter FB1.HALLSTATE in the oscilloscope feature to monitor
Hall sensor state

Step(CW) | FB1.HALLSTATEW | FB1.HALLSTATEV | FB1.HALLSTATEU
1 0 0 1
2 0 1 1
3 0 1 0
4 1 1 0
5 1 0 0
6 1 0 1
7 0 0 1

Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
When Using AKD Firmware Version <01-13-10-001. Do not use

the parameter FB1.HALLSTATE in the oscilloscope feature to monitor
Hall sensor state.

Step(CW) | FB1.HALLSTATEW | FB1.HALLSTATEV | FB1.HALLSTATEU
1 0 0 1
2 1 0 1
3 1 0 0
4 1 1 0
5 0 1 0
6 0 1 1
7 0 0 1




11.Motor Back emf And Hall Sensor Signal Alignment

Mator direction is towards the cable exit Wiring / Colors
leads. Drive Moter  Hall Effects
AKD Calor

nKD—PL.FEmuntsL}IP . e T

ﬂ—m ' i M Vo : White X10-2 Yellow
i D fp— My W . Black X10-3 Bredn

uv : ; : ; | :

Hall 1 //\\ SN //\\

Green / :

Hall 2
Yellow

wu
Hall 3 |
Brown

0 60 120 180 240 300 360 420 480 540 600 660 720

Figure 2
When using a Kollmorgen DDL motor, MOTOR.PHASE = 120 when the feedback
direction is positive toward the “Lead Exit End” of motor (that is, the end of the motor

where the leads come out), and when the hall alignmet and motor phasing match
exactly as shown in Figure 2.
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12.How to Verify the Motor’s Commutation Alignment Angle
(MOTOR.PHASE)

Set the Wake & Shake Current WS.IMAX equal to continuous of your linear motor in the
Terminal Screen.

%3 Kollmorgen WorkBench
File Edit View Tools Help

O O Enable Stop | 3 - Analog - | 1 - Velocity Mode ~ | Disable & Clear Faults | Save To Device | Disconnect .Panic

Device Topology n -
i [T Terminal

4 @ no-name (Orline) A command line interface to the device. Type a command and press retum.
4 W@ Settings
I @ Communication ~T>WS. IMAX

'p Paower 1.000 [RArms]
M4 Regen =¥
& (@) Motar
| Feedback 1
Feedback 2
= Foldback
1@ Brake 2: Enter a value for
w2 Units WS.IMAX
Module

o Limits
i (i) Current Loop
) Velocity Loop
Encoder Emulation (%3 C
W1 Analog Input
[ Analog Output
w8 Digital 110
© Programmable Limit Swit
(&) Enable/Disable
() Position Capture
#° Performance Servo Tuner
£ Slider Tuning
W Program
g Faults and \Wamings

E g:?::.ete. e 1: Click on "Terminal”
E Parameter:

2. Teminal

=T

20!
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13. Start the Wake and Shake Routine

3 Kollmorgen WorkBench
File Edit View Tools Help
OO0 Enab\e Stop | 3-Analog ~ | 1-Velocity Mode ~ | Disable & Clear Faults | Save ToDevice | Disconnect .Pamc

Device Topalogy ol Wake and Shake

i \Q Start Page
Wake and Shakce will determine alignment offset between feedback and the electrical phases of the motor,

yl a no-name (Onling)

4\ Setings Mode A
@ Communication 9: Select 2 Auto
P Fower Sets the method used for Wake and Shake . ' =
A Regen o Wake and Shake L
I ) Motor Zadubo Wele o ks b Motor Phase: 4 deg
4 Q) Feedback

Jll Wiake and Shake

© Fesdback2 T =

T= Foldback

e 4: Click on the Enable 3: Click the Arm Button
I Maodulo

] Linits

I {{) Curent Loop
{9) Velocity Loop

(%) Encoder Emutation (X3 C :

4 Andlog Ingut 1: Click on the the
V" Analog Dutput "Wake and Shake"
+8 Digital 10

© Programmable Limit Swit
(9) Enable/Disable
(© Posiion Capture
" Performance Servo Tuner
£ Slider Tuning
# Program
Q) Faulls and Warmings
B Seore
[ Parameter Load/Save
B Parameters
&, Temind

Start the Wake and Shake routine to find the MOTOR.PHASE offset value. When
commissioning the linear motor system, the Wake and shake routine should be
performed in several different positions of the motor’s travel. The MOTOR.PHASE
values should be no more than 5 degrees different in the different positions.



14. Verify the Motor is Setup Correctly by Jogging it in Both Directions

"x\ Kollmorgen WorkBench 7: Enable the AKD I

File Edit View Tools Help
o (4] @ Enable T3 0 - Service = | 1 - Velocity Mode = | Disable & Clear Faults | Save To Device | Disconnect .Panic

Device Topology o - -
4 @ SiatPage Service Motion
W Kollmorgen Device (169.254.250.9) Service motion allows you to start and stop some test motions.
4 ¥ no_name (Online)* )
4 W Setfings Service Motion Mode: @)
@ Commurf== E
P Power |1: Select Service Mode
A Regen
© Motor 2: Select Velocity Mode
Feedback 1 .
Feedback 2
= Foldback
I Brake
whunis | 3: Select Service Motion |
Module 0

D] Limits 1*':'1—"'1
£in ime 1:

Ej S:;::'[ZZZ [5: Input a slow Motor Velocity |

Ny Senice Motio

(=) Encoder Emulation (X3 Cfg)
™ Analog Input

|/ Analog Output Deceleration: 715,839.584,631 808 Counts/s"2

g Dig“al o E. Make s the b
. i : Select Start ;
© Programmable Limit Switches \ P St A\, Dive i inactve. time does not allow

0 mm

") Reversing * Cortinuous

Group: | Group 1

4: Select Pulse

Velocity 1: -

32000 mm/s

2000 ms

Acceleration: 3.584.000,000.000 Counts/s"2

(&) Enable/Disable the motor to hit the
(@ Posiion Capture Position Feedback: hard stops

# Performance Servo Tuner
£ Slider Tuning Velocity Feedback: 0.757 mm/s

# Program

g Faults and Warnings
@ Scope

[ Parameter Load/Save
B Parameters

%, Terminal

* Make sure the AKD drive’s peak current is limited before doing
this exercise. A linear motor runaway can result in damage to the
system equipment or possible bodily injury.

The linear motor initial commissioning is now complete!
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Appendix A

Configuring a DDL Liner Motor with Feedback Counting in the Opposite

Direction
1. DDL Motor Coil Connections
O
MOTOR
O
O
PIN 1
Motor Connector Motor Coil Wire AKD Drive
Pin Numbers Color Connection
Connector X2
1 Red w
2 White \Y
3 Black U
Connector Shell Grn/Yel PE GND
Connector Shell Violet Shield
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2. DDL Motor Hall Sensor Connections

9 PIN, MALE

HALL
EFFECT

Motor Connector | Motor Hall AKD Drive

Pin Numbers Effect Colors Connection
Connector X10
Pin No.

1 Yellow 2

2 Green 1

3 Black 3

29



3. Checking Motor Feedback Resolution

The feedback resolution can be tested by marking two lines on the magnet way 32mm
apart. You can use whatever length you want, but longer is more accurate. Change the

User Units to “mm”.

é.).*" Kollmorgen WorkBench
File Edit View Tools Help

@ G Enable | Stop | 0 - Service ~ | 0 - Torque Mode ~ | Disable & Clear Faults | Save To Device | Connect .Panic

Device Topology
4 'ﬂ Start Page
4 a no_name (Offling)™
4 @ Seffings
[ @— Communication
P Power
4N Regen
4 () Motor
@ Motor Temperature
[ Feedback 1
Feedback 2
7= Foldback
iz} Braks
#2 Units

q -
?  Units

| T o can select the urits used for positions, velocities and accelerations.

Select Type of Mechanics: [Motor Onby

-

1: Click on "Units"

Pole-Pair Pitch
32.000 mm

Modulo
e Limits
@& Home

¢ i) Cument Loop

l

2: Setup all three
Units as mm.

Ny Serace Motion
@ Encoder Emulation (X3 Cfg)

v Analog Input
| L R o T S

3: Click on the "More™
button to show the position
feedback counter

6 Positon Capture
3 Mation Profile Table
# Performance Servo Tuner
J?I Shider Tuning
B Motion Tasks
E"& Drive Motion Status
g Faults and \Wamings
ﬁ Scope
[ Parameter Load/Save
B Paramesters
2. Temminal

4: Move the motor from one line to
the other and see if the position
counter changes the correct
amount in the correct direction

o/

Pasition Unit:

Welocity Unit: [1 - mms
Acceleration Unit: [1 -mm/s"2
Modbus Unit: Goto Madbus

Postion:

0.000 mm

If the position display does not match the distance the motor is moved, you may need to
revisit the encoder scaling section of this manual or confirm the feedback device scale.
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4. Check Motor Phasing of Any Servo Motor

This is useful for commissioning a third-party motor, as well as any frameless
Kollmorgen motor, or any servo motor for which the phasing is unknown.

This part of the setup will require a two channel oscilloscope with isolated channels.
Move the motor in the positive direction based on the motor manufactures specification.
The AKD commutates a motor in the phase sequence of U V W in the positive direction.

D0 ASSEMRERY / WURGHET iy
') T

*- COML TRAVEL DIRECTION

. i

—7 MOTORGUTAT
Capus

When determining the motor phasing, the U phase (U phase with reference to V phase)
will lead the back emf voltage waveform by 120° of the V phase (V phase with reference
to W phase).

Tek Run: 5kS/s Sample [NiFE
i e, P
F-]

|

} A 24.4ms
[ j@: 22.6ms
|

| 4
i
|

© S5V Ch2t 5V M 10oms CAT J 1.3V
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While moving the motor in a positive direction the motor V phase (V phase with

reference to W phase) will lead the back emf voltage waveform by 120° of W phase (W

phase with reference to U phase).

Tek Run: 5kS/s Sample [KFE

- e 1

T e T

5V M j0ms Chi F 1.3V

Use Figure 3 to determine the Hall Sensor alignment of the motor. Make sure the
feedback position value (PL.FB) is counting in the positive direction.

: : . j@: 22.6ms
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5. Test Hall Sequence When Moving Motor in the Positive Direction

1.1

The hall phasing can be check with the parameter FB1.HALLSTATE. This is a binary
value, where “001” is Hall U, “010” is Hall V, and “100” is Hall W.

%2 Kollmorgen WorkBench
File Edit View Tools Help
(€] (4] Enable | Stop | 3- Analog ~ | 1 - Velocity Mode + | Disable & Clear Faults | Save To Device | Disconnect (@) Panic

Device Topology n -
4 @ StartPage Terminal
4 @ no-name (Online) Acommand line interface to the device. Type a command and press retum.
4 W Settings
@ Communication ~—>FBl.HALLSTATE
b Pawer 100
A Regen -->FBl.HALLSTATE
0 Motor 1 A
Feedback 1 -—>FBl.HALLSTATE
8 Feedback 2 LU 5
T Foldback ——>
(&) Brake
12 Units 2: Type FB1.HALLSTATE and
Modulg press Enter on the computer
m Limits

{/‘ Current Loop
-E/!‘ Welocity Loop
@ Encoder Emulation (X5 Cig)
-,.f‘-l Analog Input
}/ Analog Output
8 Digital 11D
© Programmable Limit Switches
4 Compare Engines
{4) Enable/Disable
& Position Capture
# Performance Servo Tuner
£ Slider Tuning
@ Program
g Faults and Warnings
a Scope

[ Parameter Load/Save

Parameters 1: Click on Terminal
B, Teminal 4—_

|Mac1'01 ] | Maccm] [Macch | [Macru4| |Mam5] |Ed'rtMaafcs...
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6. Monitoring the Hall Sensors States

Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
When Using AKD Firmware Version = or > 01-13-10-001. Do not use
the parameter FB1.HALLSTATE in the oscilloscope feature to monitor
Hall sensor state

Step(CW) | FB1.HALLSTATEW | FB1.HALLSTATEV | FB1.HALLSTATEU
1 0 0 1
2 0 1 1
3 0 1 0
4 1 1 0
5 1 0 0
6 1 0 1
7 0 0 1

Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
When Using AKD Firmware Version <01-13-10-001. Do not use

the parameter FB1.HALLSTATE in the oscilloscope feature to monitor
Hall sensor state.

Step(CW) | FB1.HALLSTATEW | FB1.HALLSTATEV | FB1.HALLSTATEU
1 0 0 1
2 1 0 1
3 1 0 0
4 1 1 0
5 0 1 0
6 0 1 1
7 0 0 1




7. MoTtoR BACK EMF AND HALL SENSOR SIGNAL ALIGNMENT

M?tnr direction is }owatd the oppsite end where the Drive Motor  Hall Effects
coil cable leads exit

AKD Color
AKD - PL.FB counts UP

M¢ U, Black X10-1 Yellow
- M V i White X10-2 Green
iM¢ | W | Red. X10-3 Brodn

AN /\

Hall 2
Green

Wu
Hall 3

Brown

0 60 120 180 240 300 360 420 480 540 600 660 T20

Figure 3

When using a Kollmorgen DDL motor, MOTOR.PHASE = 120 when the feedback
direction is positive toward the “Lead Exit End” of motor (that is, the end of the motor

where the leads come out), and when the hall alignmet and motor phasing match
exactly as shown in Figure 3.

Return to 13. Start the Wake and Shake Routine on “page 26”
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