AKD2G SYSTEM CONFIGURATION WITH KOLLMORGEN DDL LINEAR MOTORS
Rev B 5-16-2024

This document shows the wiring requirements for connecting the DDL linear motors to
the AKD2G servo drive. It also describes the setup procedure for configuring the
AKD2G drive in the Workbench software.
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AKD2G System Configuration with Kollmorgen DDL linear motors with standard
convention

Overview

This procedure covers the case where the feedback AXIS#.PL.FB counts up or positive
when moving the coil in the same direction as the motor lead exit. In the case the
feedback counts down or negative using this convention the standard procedure can
still be followed assuming your feedback type is one where wiring changes can change
the sign or direction of the feedback. If your feedback type does not allow the feedback
count to be resolved by wiring, please follow the conventions in Appendix A.

Feedback Types that can be inverted by wiring:

Incremental Encoder with or without Halls
Sine Encoder with or without Halls

Feedback Types that cannot be inverted:

BISS

EnDAT

Hiperface
Hiperface DSL
Renishaw BISS C



System Wiring Configuration

1. AKD2G System Cable Diagram

AKD2G

X23 or
X41

X1orX2

]

| 10000

1

Figure 1




2. ACI-AKD-A (Heidenhain Sin/Cos) Cable Adapter

ACI-AKD-A (Heidenhain type)

P1 -15 pin Dsub mini P24 pin molex
AKD side Thermal cable
PTC 8 1 gray
PTC gnd 9 2 white P39 pin dsub
3 braid Hall cable
+5V 10 S 1 pink
Hall (U) 1 _< 2 light green
Hall (v} 2 3 black/white
Hall (W) 3 3 4 browniwhie P4 -15 pin dsub
Ov 11 4 5 redfwhite Eadbach e
Al+) 12 < 1 black
Ov 11 < én 2 brown
B{+) 14 '< Jred
+5V 10 -< EL-“ 4 orange
(-7 .< 7 yellow
Al-)13 < 9 green
B(-) 15 i 1 blue
Sense (-] 5 10 green/white
Sense(+) 4 j 12 orange/white
Z(+)6 14 purple
Shell r Shell

R = 1200hm 500 Milliwatt resistor

Note this is compatible with either X23 (F3-Option) or X41 (SFA)



3. ACI-AKD-A (Renishaw Sin/Cos) Cable Adapter

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

P1 .15 pin Dsub mini P24 pin molex
AKD side Thermal cable
PTC 8 1gray
PTC gnd 9 2 white P3 -9 pin dsub
3 braid Hall cable
+5V 10 5 1 pink
Hall (U) 1 -< 2 light green
Hall (V) 2 3 blackiwhite
Hall (W) 3 j 4 brown/white
v 11 5 red/white
A(-)13 <
B(-) 15 <
+5V 10 < T 2
Sense(+) 4 .< e 3
A(+) 12 < H
B(+) 14 é
207 _<
ov 11
Sense (-) & .<
Shell '/

Note this is compatible with either X23 (F3-Option) or X41 (SFA)

R = 1200hm 500 Milliwatt resistor

P4 -15 pin dsub
Feeback cable

1 green

2 blue

3 purple
4 orange
5 orange/white
9 black

10 red

11 yellow

12 brown

13 yellow/white
Shell



4. AKD2G FEEDBACK X23

8.10.9 Feedback Connector X23

+ Connectivity Option F3 or DX (= # 28)

+ Sub-D high density 15 pin, female

+ Use Kollmorgen feedback cables

+ Input for several feedback types

= Input for Electronic Gearing, (= # 139)

» Qutput for encoder emulation (EEQ1), (= #139)
= Digital input (= # 154), Dightal output (- # 158)
= Mating connector data (= # 54).

8.10.9.1 X23 Connector Pinout Summary

AKD2G Servo Drive %23 Feedback
& ~ ~
R1 Refs | DATA+ | Zeras (- —i=
e T TN
R2 Ref- / DATA- | Zero— = —{» : - -_—
12 1y ki
51 SIN+ / A+ | STEP+ | CW+ giae] (— e
13 ) )
83 SIN- /A | STEP- | G- 11002 —[:::Im(—}—;—(———
T b
szms»mwmawccm:%—{——i—rmh—{ﬂ—ﬂ Feedback
15
$4C0S-/ B~/ DIR~{ COW- =+ T4 (em : ; - Channels
1 1 [
I I
Ha«u----——{j2 T r {x
Clock +{ Hall V e {-— By
3 b4 (3
Clock — / Hall W (= i
a [ b1
Tharmal Control + e (o : I : C
Thermal Controf — —{: : I : ‘ {
4 T i T
Sunse + 4 (- ; ; :r C Up
3 : Im : F Sensa
Sanse — —a—— . =k = { av
10 : 1 : I
Up =y -Up
Woltage supply "o ] i Vaoltage supply
oY —— . -

*AC I DC Selectable Termination: Older drives may not include a DC
termination switch across pins 6 and 7. Please contact Kollmorgen -"""‘--._"- o

Support for more information



Encoder power supply (X23 pins 10/11):

+ Maximum voltage 9 V with shorted sense contacts (4/5), rated voltage 5V +/-3.5%.
+ Rated supply current is 350 mA.

+ \oltage rise time ~4 ms with full load and 220 pF of capacitance.

» Encoder power lines capacitance 10 pF to 220 pF

Sin/ Incr.
BiSS EnDat Sinf Cos |Incr. Enc. Hall SSI Step/ | CWI/
Pin SFD Resolver B | C | 21 2.2 HIPERFACE Cos +Hall . +Hall ir |CCW
[ ] =] = |=]=]=]-= - - | Hatu| - | Halu|Halu| - - -
(2] - | - [os|os|cs|cre] s - wav | - [ Haiv | Hanv [cie | - ?
[ s ] - R c- [ - | e [ e £ - [Hatw | - [Hahw |[Harw|cL- | - :
i' 4 | s+ z S+ | 5+ | 5+ | 8+ | 5+ B | s | B | @ | = | = | - | -
5 | & . s | & | & | & 5- - | 5 | 8| B = T e x
g |COM+ R1Ref+ D+ | D+ | D+ | D+ | D+ Z+ Z+ Z+ Z+ = D+ = :
"7 [COM-| moper | D- | D= | BE | D- | D- z | Z Z B . e |
& ] = The | The| - |The| - The The | The | The | The | The |The | The | The |
8 | - ™ || - || - Th ([ [ m [ [ [T T
10 | #5V - | #5V | 45V | +5V | +5V BiaV | +£/Y | 5V | #5V +5W +5W | +5V | +5V +5V
Tt |ov | - ov|ov|ov | ov| ov |ov|ov |ov | ov | ov |ov| ov | ov |
12 = 31 SIN+ | At = A+ . SN+ A+ | SiN+ ] At As o . |Stup-+ CW+
13| - | sasin- | A | - [A ] . SIN- A SN A A - | - | s | oW
| 14 = s2c0S+ | Bt - (e . | cos+ B+ m&r] B+ B+ = 4 Dir+ | CCW+
15 z 54 COS- B- E B- I B COs- B- | cos- l B- . B - i Dir- | CCW-

CL=CLOCK, D =DATA, § =SENSE, Th = Thermal control, Z = Zero
= DC Terminated, can be ovemidden with DIO¥E.TERM
= Optional



5. X41 Feedback Connector

8.10.11 Feedback Connector X41 (SFA, accessory)

SFA (Smart Feedback Adapter) converts conventional feedback signals to a 2-wire serial signal. SFA can be laid
into the cable duct or may be mounted to a DIN rail using a standard DIN rall clip.

SFA provides a 15 pole HD Sub-D female connector X41 to the system for conneclion of a Kollmorgen motor
feedback cable (see Kolfmorgen 2G Cable Guide). Dimensions (LxWxD): B8.6 x 55.6 x 21.2 (28.8 with rail clip).
Order codes see regional Accessories Manual.

* Sub-D high density 15 pin, female

* 1 m shielded cable with 3 flying leads for connection to X1 or X2 or X5
* The cable shield is connected by using shiald wire 1o X5/1 or with cable
ties to the X1/X2 shield plates.

Connected feedback must be setin WorkBench.

Only use Kollmorgen feedback cables. The cable shield must be
grounded on the end near the SFA.

* SFA models with a metal DIM clip must be mounted inside a cabinet.

» |nput for Electronic Gearing, (-» #139)

= Qutput for encoder emulation (EXX3/EXX4), (= # 139) - Only available
on "-EXX" (Encoder) models

Xa1 *+ - Master-Slave (- # 141)
X1X2 X5
Connect the flying leads of the SFA cable to X1 (FB1, EXX3) or X2 (FB2, EXX4) or X5 (FB2, EXX4):
Drive K1IK2 SFA .
E+ T i Twisted pair
COM+ ﬂ brown,_. 5
<] — ,."..",n f

4 — 'rr_-l"—lr-— Feedback
L= | o .
coM- | Whlm ‘ I l l:l.T' % X41 luu. cabls lang:

l 5FA + Resalvar = T&m
g "
e ""L

SFA + EnDATBISS = 50'm




8.10.11.1 X41 Connector Pinout Summary

Smart Feedback Adapter (SFA) xd1 Feedback
5 =
R Ref+ | DATA | Zoro+ - e
Asns RN ||t
R2 Rel- | DATA- ! Zero— mt G | bt
12 ! HER
515N+ A+ - Tt——{—t—
13 -
53 SIN-/ A- B (—tt ! : &
1l b
52 COS+ /B mnF—{Tﬁ—;—‘,—[m—;—‘,—(-— Feedback
. 3 p i
54008-18- «BASH = —— VW —G=—~ Channels
j ! 1!
Hall L - {2 : : T | {=
Clock + 7 Hall V' - (— s ! : G
3 [ 1
ok — 1 Hall W - = - ; : G
] I I
Thermal Control+ - {—-—r : : : {
|t
Thermal Control —4—— (e o
1 —
SENEE + (s ! i ‘ E { Up
5 :I}II: i Sense
Sense — —4——{ — ——
[ HT
Up = C = i i = Lip
Voltage supply ‘_11 p o m:lr 141 - Voltage supply
oy — RS =0V

Sin/ Incr. | Hall | 85I
; HIPEFACE Enc.
22 | Cos +Hall |
1 - % - - - - : z Hal L F Halll | Hallu | -

7 = = CL+ | CL+ | CLt | CL* | : = Hall v - HallV | HallV | CL+ |
e TR el S i I = Hanw F ‘HallW | Hallw | CL- |
4 5+ - S+ 5+ 5+ S5+ 5+ 5+ 5+ S+ &+ - -

5 5 = S- 5 5 5 5 5 5 5. 8- = | =

E | COM+ | RiRal+ | D+ | O+ | O+ | D+ D+ 7+ 7+ 7+ Z+ - D+

7 | COM- | RZRak b | D | o [ B D- Z z z z - O-
[l -1 me PRel- el 1 T [Weye | e T (7 B
.l e . S 31 A2 . .21 [ .~ | T G
10 | +5V - +5Y | 4BV | 45V | 45V | BtooV s5V | +5V +5Y 45V | 45V | 45V
1| ov = ov | OV | oV | oV | av | oV ov oV ov | ov | OV |
= e - Y et ——
13 | - 53SIN- S - e - SIN- A | SN- A A - -
14 - s2cos+ | By - | Bt | - Cos+ B+ | COS+ B+ B+ - -
15 - sicos- | B | - [ B - cos- B | COS- B- B -

CL=CLOCK, D= DATA, §=5ENSE. Th = Thermal control, Z = Zero
{1} : Resolver with AKD2G-COM-SFA-ROD only, afl other fesdback devices with AKD2G-CON-SFA-EDD only

= DC Terminated. can be overridden with DIO# TERM
= Optional



6. DDL Motor Hall Sensor Connections

DDL Motor Hall Sensor Connections

9 PIN, MALE

HALL
EFFECT
PIN 1

Motor Connector | Motor Hall AKD2G Drive

Pin Numbers Effect Colors Connection
Connector X23 or
X41 Pin No.

1 Yellow 1

2 Green 2

3 Black 3

10



7. DDL Motor Coil Connections

MOTOR

PIN 1

Motor Connector
Pin Numbers

Motor Coil Wire
Color

AKD2G Drive
Connection
Connector X1 or X2

1 Red u

2 White v

3 Black W
Connector Shell Grn/Yel PE GND
Connector Shell Violet Shield

11



8. X1 and X2 Motor, Brake, Feedback Connection Pinout

8.5.5 Connector pinout
Inforration to wiring, mating connectors and cables (= # 54).

8.5.5.1 X1 and X2: Motor, Brake, Feedback 1

(_)D 14U} * 4 pin, pitch 7.62 mm plus 2x2 pin pitch 3.81 mm
== = Spring clamps
L. _J r:] 2V = | ocking screw, tightening torgue 0.5 Nm (4.4 inlbs)

* Motor power, Motor brake (X1: axis 1, X2: axis 2)
» X1: Input for commutation feedback 1 (- # 106)
X2 Input for commutation feedback 2 (- # 108)
= Wiring example:

» DC Bus link {(=» #92)

* Motor single cable connection (- # 97)

s || (O | 3w

G « Motor dual cable connection (= #99)
Pin Labal Signal Description

1 u U Motor phase U
[ 2 v v | Motor phase V
IE W l w Mator phase W

retention latch, shield screw

5 PE I PE | Protective earth
f--é-+ B+- E!EH Motor hokding hra"k:+
| B- B- BR- Motor halding brake -
[ F+ F+ " CcOM+ | SFD3+or HIPERFACE DSL +
| F- E- COM- SFD3 - or HIPERFACE DSL -

12



9. Minimum Wiring Requirement for the AKD2G Drive

Note: This wiring demonstrates the bench test conducted to test this procedure. Please
reference all wiring and safety requirements as detailed in the AKD2G installation manual.

Z4W LOGIC POWER STOND POWER
%21
Wi
o
Z4COM ey *
DGND DGEND >
B
2 2
Alb oy TACOM 2AC0M
+22WDC DEND *
+24y s34y *
B
1 1
e E T
ETOAA STO-B-A
Al 8
naz
s2avDC
sTo-h-Az | sTORAZ
A1 Bi11
MAINS POWER MOTOR POWER AND FEEDBACK
HA "1 MOTOR POWER CABLE
GHD
- PE T il -
1
L1
- L1
2 2
L2
- 13 W
a 3
La
- 13 PE
1 3
B B
I8
Fa F
=Tl
I
R
%23
a
ACHAKD-8ADAPTER CABLE
LT Feedback 1 :
L HALLS AND THCREMENTA L
* ENCODER
3

13



14



10. Configure the AKD2G Drive Using the Workbench Software

Install AKD2G Workbench. The software program can be found on the website
(http://www.kollmorgen.com/en-us/products/drives/servo/AKD2G/),
(http://kdn.kollmorgen.com/) and the Product Support Package (PSP) CD-ROM
packaged with the drive. Follow the installation instructions. (If in doubt, install
“Kollmorgen 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.

Axis 1 Limits Screen is shown and Axis 2 Limits navigation shown.

L |
-

File Edit View Tools Help

[ €] (4] @ Panic Disable & Clear Faults | Save To Device | Disconnect &l Axis 1(1) Enable | Stop | 0- Service ~ | 0 - Torque ~ Wi Axis 2 (2) Enable | Stop | 0 -Service ~ | 0-Torque ~
‘De.rl.ceTopo\ogy i —| Limits
| Motion | E . e i Lower Current values to
s %) Project is page shows all the drive limits in one place a safe level
& no-name (Online)* Current Limits s
Fositive Peak Cument: | 5.DDD| Amg /
Negative Peak Current: -5.000| Ams
d New Device.. Add New Group.. Dynamic Brake Peak Cument ‘ 2.000| Ams
« B no-name (Online)” | Velocity Limits
@ Scope Posiive Speed Limit \ 15.000.000] rm A\ Notused

[ Parameter Load/Save

§, Temunal Negative Speed Limt I -15.000.000] rpm A\ Not used
i} Device Settings —_—

i ) Device Diagnostics User OverSpeed Limit: E-Gﬂ'ﬂ-ﬂﬂﬂl em
- - ;ﬁ;; Q) Overall Over-Speed Limit: 3.600.000| Pm (D Min from user, motor mechanical and back EMF limits
a ettings
.
: l:l) If:‘:db“k Position Limits
: 7] T:e‘:ltna\ Protection Maximum Position Ermor: ‘ 65,536.000| Counts16Bit
\;;. 3“&: ] Axis 1 Limits HW Positive Limit Switch: 0- Mot Configured
174 Uni
m Limits HW Megative Limit Switch: 0 - Mot Corfigured

@ Home s )
i 1) Current Loop SW Limit Switch 0: [ | 0.000| Counts16Bi
@ EnableBieable SW Limk Switch 1: [] 1.048576.000| Courts 165t

£% Tuning
Performance Servo Tuner Motor and Drive Limits
£ Shider Tuning
4 & Motion
£ Jog Metion
Y Service Motion
[F] Motion Tasks
4 W Axis 2(2)
« ) Setiings
(@) Feedback
i () Motor

¥ Thermal Protection

(L) Brake 2 o
WP Units Axis 2 Limits
@l Limits

¥ Home

t {{) Current Loop
() Enable/Disable

These limits are sst automatically through themal protection:

15



2. Connect to the AKD2G Drive

Follow the instruction from the WorkBench help file.

Help pulldown menu->Documentation->AKD2G

2 Kollmorgen WorkBench

File Edit View Tools | Help

o ;‘:_’- G :. Panic |

Device Topology it

| Motion

4 @ Proiect

Docurmentation AKD '15 1i
Preferences... AKDZ2G |
Kollmorgen Developer Network MED

About

-Ipage shows all the dnve limit:

irrent Limits

Navigate to “Connecting to a Device” in the Table of Contents.

@) Kolimorgen WorkBench Help

KOLLMORGEN®

Showing

I Welcome

I AKD2G User Manual -

AKDZG Models Description
. AKD2G vs. AKD v
I Using WorkBench il
Connecting to a Device -

Finding and Connecting &
to a Device

Device Discovery

Confirm Connection
with the Device

TCPAP View

Modbus View

Disconnected

16



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

File Edit View Tools Help
0 _ | G . Panic Dizable & Clear Faults | Save To Device | Disconnect & Axis 1 (1) Enable | Stop | 0 - Service » | O - Torque - L0 Axiz 2 (2) Enable | Stop | D- Service =

De\rl.ceTcpoIclg'y i Motor
These parameters describe the motor attached to this drive.
Moter Properties
This is disabled because:
Metor Name: empty Select Mator,.. o The Motor Autoset value equal to 1.
| Add New Device. . Add New Group... Motor Type: | 0 - Rotary, Permanent Mi ~ Qeéte .H.&;tor...
4 ) no-name (Online)” - Field Weakening |0 - Disabled o 9 More Information
B Scope Expand :
| Parameter Load/Save Settings Motor Autoset: 1-On ~  Commutation Source: |1 - Feedback 1 Configure...
&, Terminal under the -
i @ Device Settings Online Feedback Type: 0 - No Feedback Identified
! @ DewceDeosis | p OUIS S -
- w fods 1(7) /
- @ e - -
Coil Themal Constant: mHz
Q) Brake
gﬂ Units Inductance {direct. H): mH
1l Limits Inductance Saturation: Ams
# Home
» 8 Cumetionn I
(4 Enable/Disable
Performance Senvo Tuner Inertia: kg'em™2
£ Slider Tuning
< & Mation Torque Constant: Mmy/Ams
- b
VY Servios Mofion EMF Constant 20,000  Vimssk4pm
[ Mation Tasks Motor Resistance {4): Ohm
a w foas 2 (2)
« @ Setings Maximum Vokage: Vims
i+ () Motor
il Tharm=l Profactinn

17



NOTE FOR THIS EXAMPLE AXIS 1 WILL BE SHOWN.

4 K h
File Edit View Tools Help
o ’_ | 0 . Panic Dizable & Clear Faults | Save To Device | Disconnect & Axis 1 (1) Enable | Stop | 0 - Service » | O - Torque - & Axis 2 (2) Enable | Stop | 0 - Semvice ~
DeviceTopology #immiiiiminiiismnini 1 Motor
| Mation
+ % Project These parameters describe the motor attached to this dive.
Motor Properties
This is digabled becauss:
Metor Name: =Mty Select Mator... o The Motor Autoset value equalto 1.
| Add New Device.  Add New Group... Motor Type: 0 - Rotary, Permanent M; ~ | Ge.a.ie Momr |
| « P no-name (Online)” Field Weakening 0 - Disabled o 9 More Information
@ Scope Expand
[ Parameter Load/Save Settings Motor Autoset: 1-0n ~  Commutation Source: |1- Feedback 1 Configure. ..
&, Terminal under the . :
» ) Device Settings Online Feedback Type: 0 - No Feedback Identified
) @ DewsDegonics | p SIS ——— -
cwm i) A evice
=« ) Settings Peak Current: Ams
Cail Themal Constant: mHz
3 Inductance {quad, H}: mH
1) Brake
Al Limits Inductance Saturation: Ams
fy Home
» ) Ctions I
{) Enable/Disable
Performance Servo Tuner Inertia: kg'em™2
£, Slider Tuning
- s
20.000
IV Service Mofion EMF Constant Vms/kpm
m Motion Tasks Motor Resistance {4): Ohm
- fous 2 (2)
@ Feedback z
Maximum Speed: m
i (@) Motor . s
il Thermal Protaction

18



Selecting the Motor.
STEP 1: SET MOTOR AUTOSET= “OFF”.

as e

File Edit View Tools Help

e (-'_, Q . Panic Disable & Clear Faults | Save To Device | Disconnect Wl Axis 1 (1) Enable | Stop | 0- Service = | 0-Torque ~ L=,

Device Topology n Motor
Motion
+ % Froject . These parameters describe the motor attached to this drive
vmjm Motor Properties
Metor Name: empty | | Select Metor... |
Ad Device... Add New Group... Mator Type 0- Ratary, Permanent M; | Create Mator... |
« ¥ no-name (Online)* Field Weakening ﬂ-_DlsablEd ] a More Information
Scope - -
[ Parameter Load/Save Motor Autoset: | 0-OF | |
- e : L
i F——— o
& v Cotgsin sk o s
| W Communication
B P ol Themal Constan e
| g
: 4.000/
‘ o Foedback Devices Inductance {quad, H): mH
(=) Encoder Emulation Inductance {dirsct, H): mH
\[‘-l Analog Inputs
- Anslog Outputs inductance Saruration: Ams
boll i
° Actions
[ g Compare Engines Motor Phase: l:l deg
Capture s
. 35 Customaston ims
« {) Device Diagnostics
g Faults and \Wamings EMF Constant: Vs k-pm
i :
- 10.000
4 Pz 1 (1) Motor Resistance {H): Chm
@ s Masmum voage: s
@) Feedback
u Thermal Protection
(L Brake

STEP 2: Click on Select Motor

4 Kolimor,

File Edit View Tools Help

0OQ .Panic Disable & Clear Faults  Save To Device | Disconnect | & Axis 1 (1} Enable | Stop

Device Topology

1

{9 Enable/Disable

Motor

These parameters describe the motor attached to this drive

Motor Properties

0-Service = | 0-Torque = | &

Motor Name: [ematy || [seeet met
ichs... Add New Groi.. Motor Type [0 Rotary, Pemanent Me | | Creats Motor
4+ @ no-name (Online]” Field Weakering: PR V| @ Mers irfomation
@l Scope .
|l Parameter Load/Save Motor Autosst 0 v
Terminal
- Cot i -
& oo rokas e
i @ Communication
o -
b O bk B Inductance (quad, H): I mH
() Encoder Emulation Inductance (direct, H): mH
] Analog Inputs
I+ Anclog Outputs Inductance Saturation Ams
@ Actions
1 4 Compars Engines Motor Phase [ des
@ Caplure L
§ori= bot 2
. 2 Cuorisin s
4 ) Device Diagnestics
Faults and Warmi EMF Constart: 20000)  VimsAcrpm
ngs
b
w3 10.000
. 53 Metor Resistance (4 Ohm
< @ e — -
4) Feedback
(e Mainum Speed: o
0 Thermal Protection
10l Braks:
474 Units
Limits
@ Home
- {1} Cument Loop
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STEP 3: Change Motor Family to the correct motor type.
In this example the blah blah is used.

Select Motor

*

Motor

Mator Famiby:

Select the motor that is attached to the drive.

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

AKM Sernes

AKEM Series

AKMZG Series

AKMH Series

C and CH Series Cartridge DDR
CEM Series

D and DH Series DDR

IC and ICD Series Ironcore DDL
ICH Series lroncore DDL

IL Series Ironless DOL

KBM Seres

VLM Series

@ Leam more about this topic

[arget recdback:”

Feedback 1

- 0 Select the feedback connector that your motar is connected to.

OK || Oese
STEP 4: Select the Motor Part#.
SelectMo;‘c:nn w
Motor @ Leam more about this topic

Mator Family:
| IC and ICD Series lroncore DDL

Name:

ICDO5030A5
ICD05050A1
ICD05050A5
ICDOB075A1
ICDO5075A5
ICDO5100AT
ICDO5100AS
ICD10030A1
ICD10030A4
ICD10030A5
ICD10030A8
ICD10050A1

L1ICD 1005044
ICD10050A5
ICD10050A8
ICD10075A1

ICD10075A4
ICD10075A5
ICD10075A8

ICDO5030A1 A
ICD05030A7 A

Select the motor that is attached to the drive.

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

ﬂ Select the feedback connector that your motor is connected to.

oK
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STEP 5: Select the Feedback # for the linear encoder used to commutate the motor.
In this example the feedback is connected to X23 and Feedback 3 will be used.

Select Motor

s

Motor

Select the motor that is attached to the drive.

g Leam more about this topic

To attach a motor, first select Motor family and then Motor series.
Mator Family:
|IC and ICD Series Ironcore DDL
MName:

ICDO5030A1

Tao create new or edit existing custom motors:

Custom Mators...

Target Feedback:

&P Select the feedback connectorthat your motor is connected to.

oK || GOose

STEP 6: Click OK.

21



The Motor screen attributes should look similar to the following:

Motor
These parameters describe the motor attached to this drive.

Mator Properties
Motor Name: ||E DD5030AT | | Select Motor... [
Mator Type: |-1 - Linear, Permanent Mz ~ | Create Matar... |
Motor Autoset: l 1] DIT 5
Continuous Cumert: | 2.1Uﬂ| Amns
Peak Current: | T.ﬂﬂﬂ'| Ams
Coil Themal Constant: | 23 E'ﬂ| mHz
Inductance {quad, H}: | 9.1{|'E|'| mH
Inductance {direct, H): | 5.1{fﬂ| mH
Inductance Saturation: | E.Dﬂ'ﬂ.ﬂﬂ'ﬂ'| Ams
Motor Poles: | 2|
Motar Phase: | 'IZ'D| deg
Mass: | ﬂ.'EZ'l}| kg
Force Constant: | ZG.TE'D| N/ Ams
EMF Constant: | 21 5Dﬂ'| Vpeakim/s}
Mator Resistance (H): | 3.2'Dﬂ'| Ohm
Maximum Voltage: | Z3ﬁ| Yms
Maximum Speed: | E.ﬂ“ﬂ'ﬂ'| mm/s
Pale Pitch: | 320541| mm




Note the Pole Pitch is 32.000 mm for Kollmorgen DDL motors. It can be changed in a

custom motor file for non-Kollmorgen linear servo motors. This value also is shown/used
in AXIS#.MOTOR.PITCH.

AXIS#.MOTOR.PITCH

Description
This parameter is used with linear encoders. It defines a distance in millimeters which is determined by how the linear enocoder is used.

+ When used with a linear motor, it defines the pole-to-pole pitch. The pitch is the distance between two similar poles. Kollmorgen linear
motors have a pitch of 32mm.

» When using a linear encoder in a dual loop configuration in which the linear encoder is used as a secondary position feedback, the distance
specified is equal to the distance the linear encoder travels given one rotation of the rotary motor.

| ___NOTE |
This parameter is required to be configured for AXIS# MOTOR.TYPE = 1 or when using a linear encoder as the AXIS# PL FESOURCE.

Context

For more information see Motor,

Versions
Action Version Notes
Implemented 02-00-00-

000

Added dual loop  [02-09-03- |AXIS# MOTOR.PITCH was not previously included in the resolution calculation when using a linear encoder only as
behavior 000 a position source. In order to relate the rotary motor with the linear encoder for proper control, this parameter is now
required to be sat.

Note the default for AXIS#.MOTOR.PITCH is 32.000 mm
Terminal

A command line interface to the device. Type a command and press retum.

-—>AXIS1.MOTOR.PITCH
32.000 [mmm]
-
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5. Select Motor Temperature Sensor

STEP 1: Expand Motor in the tree and click on “Motor Temperature”

% Kellmorgen WorkBench
File Edit View Tools Help
(; ) 0 .Pamc Disable 8 Clear Faults | Save To Device | Disconnect b Axis 1 (1) Enable | Stop | 0-Service = | 0- Torque ~ &l Axis 2 (2) Enable | Step | 0- Service ~

| Desice Tepnlagy # Motor Temperature
| Motion @N p

g 5 Pr_oj:_acl_ 1 ®. Monitor the motor temperature and configure faults /wamings.
¥ no-name (Online)

Thermal Resistor Type 0- S‘lngle PTC Themistor -

Thermal Sensor Source: 0- Direct Wired ¥ & Temperature sensor connected via feedback cable

Ew

ice.. Add New Group... | Actual Themistor Value | 4-234-%?-295' Ohm
a
. ;;:DHIIHEJ | Fault Level : | 1'3I}D| Ohm &P 0means no fault
H Parameter Load/Save
@, Terminal
4 W Device Settings
@® Hardware Configuration
I Q Communication 0 Many motors have a themistor embedded in their windings.
P Power
AN Regen
- @ Feedback Devices
=) Encoder Emulation
\!‘-l Analog Inputs
w‘- Analog Outputs
4 Digital /O
Q Actions
I+ ) Compare Engines
@ Capture
W 5D Card Expand Motor in the tree and click on
b 2 Customization - "Motor Temperature"
i §B) Device Diagnostics
4 W Pogs 1({1)
4 ) Settings
(@) E
Motar
U, Motor Temperature
Bl \tizke and Shake
¥ Thermal Protsction
) Brake

P Units
&l Limits
& Home

*:__) Current Loop
(4 Enable/Diszble

Waming Level : | D| Ohm &P 0means no waming

24



STEP 2: Select the “Thermal Resistor Type” from the listbox according to one of the
following options depending on your motor model number’s Thermal Protection Option.

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.

4
File Edit View Tools Help

[ ¢] Q . Panic Disable & Clear Faults | Save To Device | Disconnect &k Axis 1 (1) Enable | Stop | O-Service ~ | 0- Torque = & Axis 2 (2) Enable | Stop | 0 - Service » | 0 - Torque ~

‘De\.'\ceTTpo\ogy' """""" St @\ Motor Temperature
Moticn i
+ B Prope & Moritor the motor temperdure and configure faults/vamings
@ no-name {Online}”
Themal Resistor Type - Single PTC Themistor e
Themal Sensar Source: 0- Direct Wired 223 &) Temperature sensor connected via feedback cable
dd New Device.. Add New Grou... Actual Themistor Value: | 4794567.295| Ohm
a no-name (Online)”
> @ Scope Fault Level : | 1.4DD| Ohm €} 0means no faut
% .';:;:Trjﬂ et Waming Level : [ 0] ohm € Omeans no waming
)

4 W Devics Settings
4® Hardware Configuration
& @ Commurication
> FPower
Al Regen
i+ @) Feedback Devices
(=) Encoder Emulation
™| Analog Inputs
/- Analog OQutputs
=4 Digitsl 1O
@ Actions
- &f Compare Engines
> Capture
W SDCard
I+ =4 Customization
I §f] Device Diagnostics
4 W Mas (1)
- w Seftings
(@) Feedback

ﬁ_’ Mariy motors have a themmistor embedded in their windings

¥ Thermal Protection
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2. 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”)

s

File Edit View Tools Help
[ €] 0 . Panic Disable & Clear Faults | Save To Device | Disconnect & Axis 1 (1) Enable | Stop | 0- Service ~ | 0- Torque ~ & Axis 2 (2) Enable | Stop | 0 - Service = | 0 - Torque ~

|M7pology ? @ Motor Temperature
Motion T
a8 PITOJECT !; Monitor the: mator temperature and configure faults/wamings
A no-name (Online]"
Themal Resistor Type 5 - Themal Switch “
Themal Sensor Source: 0-Direct Wired 2 &) Temperature sensor connected via feedback cable,
.. Add New Group.
«9 Eﬂ;me {Onfirie} ﬂ Many motors have a themistor embedded in their windings.
cope
| Parameter Load/Save
¥, Temminal

4 ) Device Settings
@® Hardware Configuration
- @ Communication
P Power
Mz Regen
@) Fesdback Devices
(=) Encoder Emulation
] Analog Inputs
}/- Anzlog Outputs
+°f Digital VO
a Actions
I 4 Compare Engines
@ Capture
W SDCadd
[+ g Customization
I §f) Device Diagnostics
4w fods 1 (1)
4 ) Settings
(W) Feedback
< () Motor
@ Motor T
Bl Wake and Shake



3. No Thermal Sensor

In the case a thermal sensor is not used in the application, the thermal
protection setting can be set to 127-No Thermal Sensor.

Note our demo setup used option 127-No Thermal Sensor

File Edit V¥iew Tools Help
G ) G . Panic Disable 8. Clear Faults | Save To Device = Disconnect & Axis 1 (1) Enable | Stop | 0-Service » | 0- Torque ~ &l Axis 2 (2) Enable | Stop | 0- Service ~ | 0- Torque ~

| Device lnpology ! @ Motor Temperature

[ Motien | "}

| 4 5 Project ‘.L Monitar the motor temperature and configure faults Awamings.
Themal Resistor Type: | 127 - Mo Themal Sensor ™

Add New Device.. Add New Group.

= @ no-name (Online)"
@ Scope
| Parameter Load/Save
¥, Terminal
# § Device Settings
#® Hardware Configuration
I @ Communication
> Power
A Regen
I @9 Fesdback Devices
(=) Encoder Emulation
| Analog Inputs
/- Analog Outputs
=4 Digital 1O
@ Actions
I £ Compare Engines
@ Capture
W SDCard
|- 2 Customization
i ] Device Diagnastics
4 W foas 1(1)
= \J Settings
{@) Feedback
() Motor
@, Motor Temperature
Wl \Wake and Shake
(¥ Thermal Protection
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6. Select Feedback Type

Notes on the resolution setting are explained below.

Note from the Axis 1 Feedback screen the feedback source for commutation is
Feedback 3 as well as the Velocity Loop and Position Loop feedback ( same as

commutation ). This was selected during the motor configuration on the Motor screen.

% Kollmorgen WorkBench
File Edit View Tools Help
anic isable ear Faults | Save To Device | Disconnect W Axis nable | Stop | 0-Service = | 0-Torque » | & Axis nable | Stop - Service ~ | 0-Torque =
& | @ Pani Disable & Clear Faults | Save To Dy Di Axis 1 (1) Enable | S 0- Servi 0-Te Axis 2 (2) Enable | S 0- Senvi 0-Te

Device Topalogy sttty 1 Feedback
| Motion | 0
+ B Proect Canfigures the connection of feedbacks and loop sources for this axs.
W ne-name (Ciline}* Control Loop Sources
Commutation: 3-Feedback 3 v 1- No Encoder| Configure Feedback 3
Add New Device . Add New Group.
2 @ ronome Oniner Velocity Loop 0-Sameas commutation | A\ Notused TNt Coebuine Fusiback
[ Scop=
[ Parameter Load/Save Position Loop: 0-Same as commutation v | A\ Notused 1- NoEncoder| Configure Feedback 3
€, Terminal
« ) Device Settings Mation Sources
@ Hardware Configuration
L G ki
B i BichonicGeng.[0-Hone v A Notused
Al Regen

i+ @) Fesdback Devices
() Encoder Emulation
™| Anzlog Inputs
|/ Analog Outputs
=4 Digital 1O
@ Actions
14 Compare Engines
@ Caplure
# sDCard
I 25 Customization
- §f) Device Diagnostics
a w fods1(1)
4 B Settings
() Feedback
4 (@ Motor
@, Motor Temperaturs
[l ake and Shake
N Thermal Protection

Next expand Feedback Devices under Device Settings->Feedback Devices

#* Kollmorge

File Edit View Tools Help

Q (2] @ P:nic Disable 8 Clear Faults | Save T

Device Topology i b
[ Meticn | G
4 B Project |
° no-name (Online)” Cc

ce... Add New Group...
@ no-name (Online)*
B Scope
| Parameter Load/Save
¥, Terminal
4 ) Dewice Settings M
@® Hardware Configuration
|- @ Communication Expand
Feedback

P Fower
M Reges Devices
[ eadback Devices

() Encoder Emulation
V™ Analog Inputs
‘f* Analog Outputs
+f Digital 110
a Actions

i 2§ Compare Engines
() Capture
W SDCard

|- = Customization

I §f Device Diagnostics
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Click in the tree under Feedback Devices the Feedback number used ( 3 in this
example ).

Use the Feedback Selection listbox to select the encoder used in your application.

Wy orkE

File Edit View Tools Help
G o0 . Panic Disable & Clear Faults | Save To Device | Disconnect & Axis 1 (1) Enable | Stop | 0-Service - | 0-Torque ~ % Axis 2 (2) Enable | Stop | O-Service ~ | 0- Torque ~

Device Topology © 0 s . Feedback 3
Motion |
% Proj Configuration settings for a feedback device:
Position
If you move the motor you
should see the gauge move: -
4 @ no-name (Online)” ~ & 3
@ Soope
E :amr_nel;armadrsEm Drive Resolution: 0| Courtsimm
erminal =
4 N Device Settings N |
d® Hardware Configuration - Pasition: 0] Counts
t i Communication Click on . .
:\: :m' Lredback [ Select Feedback
| Reaen : used Fesdback Selection: 1-No Encoder v| +——— Used
4 ° Feedback Devices
Feedback 1
Feedback2 Feedback dentified 1-No Encoder
Feedback 4 Mechanic Type: 1-Linear “|
Feedback 5
(&) Encoder Emulstion Actual Encoder Resolution: 0| EncCrisimm
' Analog Inputs idd
Analog Outputs
Digital /O -
F& Monitor PIN 360/
FB Maniter POUT: 4,294,967,296|
I a5 Customization Unit Labek: d |
o o 2 leg
& §f) Device Diagnostics |
e fods 11 = = 1
i 05}58;:93 Direction: | 0- Standard Direction of Motion “|
(@) Feedback !
4 (D Motor Offset 0000| deg
Q! Maotor Temperature
[l Vake and Shake Scaled Position 0.000| deg
{J) Themnal Protection 2
) Brake
Py Units
l Limits
Device Topology n Feedback 3
| Mation
+ & Proect Contiguration seftings for a feedback device.
Position
If you move the motor you
should see the gauge move. | |
« @ no-name (Online)* - - *
Seops
[ Parameter Lond/Save Giie st 3 0] Countsimm
&, Teminal
= W Device Scitings .
48 Hardware Configuration Fiashor: L 0] Counts
|- @ Communicstion Co 5
| s _am
184 Regen ) Feedback Selection: 1 - No Encoder 5
4 () Feedback Devices
A -1 - Auto Identify
Feedt 2 Feedback Identified: 1 - No Encoder
3 10- Incremental Encader with Halls
Feedback 4 Mechanic Type: 11- Incremental Encoder without Halls
Feedback 5 12- Halls Only
% Enceder Emulation Actual Encoder Resolution: 13- Step/Direction Enc Cnts/imm
fmclod il . 18- CWICCW
s
!'; pht i 20- Sine Encoder with Halls
@ sty FE Moritor FIN 21- Sine Encoder without Halls
¢ 4 Compare Engines - et
© Copture FE Moriter POUT. 31~ Enliat bigtal
W sS0Card 32- BiSS-B Analog
| =5 Customization Te 33- HIPERFACE
I ) Devics Diagnostics 34- BiSS-C Digital
& fods 1 (1 g
- - msse;jigs Difiiitiatic is: ii;iir;d\mnaus Senal Interface)
Feadback
. (‘5) Mmra Offset: 41- SFD (Smart Feedback Device) deg
@, Motor Tempersturs
[l viske and Shake Scaled Position: 0,000 deg
¥ Themal Protection
(60 Rrake
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In this example our demo uses Incremental with Halls.

7. CONFIGURING ENCODER FEEDBACK RESOLUTION

Next the Encoder pitch must be entered. The following details and chart will assist in

calculating and entering the correct value depending on your linear encoder

specifications.

Device TOROIOY bbbt

[ain |
a ¥ Project )
Il no-name (Online)”

Add New Device... Add New Group..

« ) no-name (Online)”
@ Scope
| Parameter Load/Save
¥, Terminal
« @) Device Settings
@® Hardware Configuration
| @ Communication
P Power
A Regen
4 () Fescback Devices
Feedback 1
Feadback 2
Feadback 4
Feedback 5
(=) Encoder Emulation
\.“-' Analog Inputz
'}"- Analog Outputs
,"1 Dhgital 110
a Actions
I 4 Compare Engines
@ Capture
W SO Card
|- =% Customization
I W Device Diagnostics
4 @ Axis1(1)
a ) Settings
(@) Fesdback
« () Motor
@, Motor Temperature
Bl ‘wake and Shake
¥ Themal Protection
i) Brake
1Py Units
{ Limits
@ Home

& Feedback 3
Configuration settings for a feedback device
Posibon
i bloogt el ol m O
u
B T
n ry wHaIISV
Drive Resolution 134.217.728) Counts/mm
Paosition: £71.08%) Counts
Conf
Feedback Selection: 10- Incremental Encoder with Halls ¥
Feedback [dentified: 10- Incremental Encoder with Halls
Mechanic Type 1- Line_ar s
Enceder Fitch: 20,000,000 nmiline
Actual Encoder Resolution: 200| Enc Cnts/mm
FB Monitor PIN: 360
FB Maoniter POUT, 4254.98?.2.95
Unit Label deg
Direction 0 - Standard Direction of Mation L%
Offset: 0.000| deg
Scaled Position; 0.056| deg
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In this demo an incremental encoder was used.

To determine the Encoder pitch in nanometer/line use the following diagram and chart.

Y

Y

¥

'

*Complements (ANOT, B NOT) not shown

Examples:
Period [um) |Resolution {um)
1 mictron readhead 4
5 micron readhead 20
0.1 micron readhead 0.4 0.1

Encoder Resolution (R) = R um

Encoder Resolution per Period (P) um/line = Encoder Resolution (R)(um) = 4

um 1000 nm

. nm . .
Encoder pitch (line) = Encoder Resolution Per Period (P)(line) * T
counts
Actual Encoder Resolution ( )

1000 um

= Encoder Resolution (R) (counts/um) *
1mm
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Example as in our case.
1 um readhead
1 count per 1 um

Encoder Resolution (R) = 1 um or 1 count per um

Encoder Resolution per Period (P) % = 1(um) * 4 = 4 um/line

Encoder pitch (

) =4 (1) - 1000m™ _ 4000 numyline

line/ line 1um

Actual Encoder Resolution (

counts counts\ 1000 um
) =1 ( ) * = 1000 counts/mm

um 1mm

Encoder Actual
Equivalent Encoder Pitch _
Resolution nm/line Encoder Resolution

. Counts/mm
pMm ( nm/period) (Read-only)

(1 count)

50 200000 20
40 160000 25
25 100000 40
20 80000 50
10 40000 100
o 20000 200
2.5 10000 400
2 8000 500
! 4000 1000
0.5 2000 2000
04 1600 2500
0.2 800 5000
0.1 400 10000
0.05 200 20000
0.02 80 50000
0.01 40 100000




FB#.LINEPITCH

Description

This parameter defines the line pitch for linear encoders in nm per line. This is only used when using linear motor types. For rotary motors, see

FB ENCLINES.

Context
See Feedback # View and FB# MECHTYPE.

Versions

Action Version Notes
Implemented|02-00-00-000

General Information

Type Read/\Write

Units nm/line

Range 0.001 to
2000000.000

Default Valus 20,000

Data Type Integer

Stored in Non Volatile Memory [Yes

File Edd  Vew Teol  Helg

o0d '.:lﬂ-}.n.-u sl B Ol it~ S T Doten + Diipcirurvied

Ehrocd bty
| M
@ [ Prome
o wramw |Crieei

Rl e v, el Pl L

o Aain | (1) Erabde Uop | 0 oSeedew - [ Temges -

Feedback 3

Carfuprntnn st fon o feodhac derew

L TRt R R T

aingall ek o i o ey

Corrom Flnscition

Meghare: T i

Ercoder Facs

ctal Eroades Mk som

FE Momioe Fili

P oo 00T

Lirar Lypal

Seaied Fambon

10- ingrampranl Encodiy wim Flyly

i1~ ot Ercodes s Fais

1 - Lmsm

ih Bows T Enisbde - Jomp 0o Servew w0 Torque

134 T17 TR Coumtmime

R B IAEE Coum

Encoder Pitch
Entered

SO0 v I

0 - Stamchyrd Dirsciin o Bidan

T 800 Fng Cnowmm

0
4 T
Actual Encoder
e Resolution
- { Read-only)
0000 dea
VLD D dag
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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. Axis Direction has to be set to zero
(“AXIS1.DIR=0" or “AXIS2.DIR=0")

|Dp:V I-CETTPGIDQY - Terminal
otion
« B Project ] A command line inteface to the device. Type a command and press retum.

il no-name (Online) ——>AXT81.DIR
0 {(Positive Commutation)
——>A¥IS2.DIR

0 (Positive Commutation)
| Add New Device. .. Add Mew Group.. —_

4 P no-name (Onling) ~ ]
B Scops
E F'ararr‘re_ter Load!/Save
., Terminal
4 @ Device Settings

IMPORTANT NOTE: On the Feedback screen there is a setting ( FB#.SCALED.DIR )
which is for monitoring and not related to Commutation Direction (i.e. AXIS#.DIR ).

File Edit View Tools Help

000 .Pam( Disable & Clear Faults | SaveTo Device | Disconnect | & Axis1(1) Ensble | Stop  0-Service -~ 0-Torque - | & Acis2 (2) Enable  Stop | O-Service ~ | 0-

i (i) Curent Loop
{4 Enzble/Disable

Device Topology 1 Feedback 3
[ Mtion |
+ & Proect Configuration settings for a feedback device.
Position
If you move the motor you o
should see the gauge move (| .
- il oo, | 5 e |
a ame (Online) | % = W!—lal Isv
Scope
| Paremeter LoadSave oy
@, Terminal Drive Resolution 134,217.728 | Countsimm
4 @ Devics Settings
% Hardware Configuration Postion 402,653| Counts
|+ @ Communication
P Fower G
Al Regen
4 (@) Feedback Devices Feedback Selection: 10- Incremental Encoder with Halls
Feedback 1
Feedback 2 Feedback Ideniified: 10- Incremental Encoder with Halls
;:E:z‘; Mechisnic Type: 1 - Linzar
) Encoder Emulation
/| Arilog Inputs Enooder Pitch: 4,000000 nmfline
|/ Analog Outputs
={ Digitel IO Actual Encoder Resalution: 1.000| Enc Ctsimm
@ Actions
I i Compare Engines
? gg”g; F& Moniter FIN: 380
I =45 Customization
I ) Device Diagristics FB Monitor POUT: 4294,967.296
4w fois 1 (1)
« W) Settings Unit Label deg
(@) Feedback NOT the
v @ Motor Direction: 0 - Standard Direction of Motion same as
(¥ Thermal Protection AXIS#.DIRIN
(@) Brake
42y Units Offst 0.000| deg
Limits
@ Home Scaled Position 0033 deg
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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

MOTOR OUTPUT
CABLE

The Feedback test available is the movement of the indicator on the Feedback screen
for the given Feedback# of the motor ( i.e. linear encoder ).

ETY
i

File Edit View Tools

0 G . Panic

Help

Disable & Clear Faults | Save To Device | Disconnect

W Axis 1(1) Enable | Stop | 0-Service = | 0- Torque ~

% Axis 2 (2) Enable

Stop | 0-Service = | O-Torque ~

,,DEV'FE Topalogy i n Feedback 3 — : —
| Motion | B i aiiic b it i This indicator should move left to right (positive) when the
4 & Poject Rasur LW a4 T e motor is moved in the direction of the motor output cable
i no-name (Orline)
Position
If you move the motor you ’ movement 0
shauld see the gauge move
) | "
ot o Dovce,. A4 Ve S I I |
| 4.0 no-name (Dniina] . T wHaIIsv
@ Scope
[ Parameter Load/Save
€. Terminal Drive Resolution: 134217728 Counts/mm
2 ) Device Settings
@® Hardware Configuration Position: -2.496.449.741| Counts
I @ Communication
P Power C
Y Regen Select the
a 0 Feedback Devices feedback # Feedback Selection: 10- Incrementsl Encoder with Halls v
Feedback 1 used
Feedback 2 / = Feedback Identified: 10- Incremental Encoder with Halls
Feedback 3
Feedback 4 3
s s G
Feodback 5 Mechanic Type: inear
(=) Enceder Emulation X i
u.\'.l Analog Inputs Encoder Pitch: 4000000 nmlline
}/+ Analog Outputs
:‘:! Digital 110 Actual Encoder Resolution 1.000| Enc Cnts/mm
a Actions
i 4 Compare Engines
() Capture i
§ SDCard FB Monitor PIN: 360!
I 24 Customization
& §f] Device Diagrostics FB Moniter POUT: 4294 967 296
4w Aods (1)
4 ) Settings Unit Label deg
(@) Feedback
v @ Motor Direction 0 - Standard Direction of Mtion P
. Thermal Protection
i) Brake
WP Units Offset 0.000| deg
il Limits
@ Home Scaled Position: -209.250| deg

1 {1y Current Loon

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

STEP 1: Click on Units for the given Axis used.
STEP 2: Change the User Units to “mm”, “mm/s”, and “mm/s"2”

STEP 3: Move the motor from one line to the other and see if the position counter
changes the correct amount in the correct direction. HINT: You can use
AXIS#.HOME.SET in Workbench Terminal to zero the position feedback where # is 1 or
2 for the axis number in the command.

File Edit View Tools Help
0 Q .Panic Disable & Clear Faults | Save To Device | Disconnect & Axis 1 (1) Enable | Stop | 0-Service » | 0-Torque - W Axis 2 (2) Enable | 5top | O - Service = | 0 - Torque ~

| Device Topolagy sttt i i ? Units
| Motien .
4 B Project [T oy can select the units used for positions, velocities and accelerations.

S no-name (Orline)
Select Type of Mechanics: | Mator Only e

£dd Mew Device . Add New Group
‘.-o no-name (6n‘|ir|e‘]‘
g e Pole Pair Pitch
1 Parameter Load/Save
¥, Teminal | 32.000] mm
4 ) Device Settings {
@® Hardware Configuration
i @ Communication
P Power
AMs Regen
+ () Fesdback Devices
L) Feedback 1

L) Feedback2 Set all 3 Units as mm, mm/s,

L# Fesdback 3 e !
£) Feedback4 and mm/s*2 respectively
L) Feedback’

=) Encoder Emulation -
\."'l Analog Inputs Postion Unit: 1-mm ~
f= Anzlog Outputs
!j‘ Digital 11D Velocity Unit: 1-mm/s ~
£ Actions : Acceleration Unit: 1-mm/s 2 ~
I 4 Compare Engines
- it G Mod s
@ Capure Vedbslin, Gintef Mode Move the motor from one line to the other
| E ED E;:? z Less << _ and see if the position counter changes
i, Customization . . -
i @ Device Dingnastics Postion: 0.000] the correct amount in the correct direction
- e foas 1(1)
4 ) Settings
(@) Fesdback
& () Motor

) Thermal Protection | lick on
iz Brake s

Py Urits «— | Units
opf Limits

@ Home

(i) Current Loop
{4 Enable/Disable

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 AKD2G commutates a motor in the phase sequence of U V W in the positive
direction.

COIL ASSEMBLY MAGNET WAY

. W -

- ‘
J |
\ i

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).

MOTOR OUTPUT
CABLE

Tek Run: 5kS/s Sample [HFE

1A 24.4ms
l@: 22.6ms

i VW Phase

BN SV th2i SV WM 1oms ChT F 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 [NiFE
| F
|
|

e A
|
| : .
I+ VW Phase
I "
R i
|
|
i
0 0 S O T 0 0 O S O 0 T U SRR O O O S
|
|
+ I 8 BT d W bk
: I WU Phase
24.......|
O
. I .....
| . i

5V

TCh2i

=

M T0ms Ch1 & 1.3V

A: 24.4ms
|@: 22.6ms

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.
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11.Test Hall Sequence When Moving Motor in the Positive Direction

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

FB#HALLSTATE

Description
FB#HALLSTATE reads the Hall switch values (encoder feedback only).
The value is the sum of the three hall bit states, where FB#HALLSTATE = Hall U + Hall V + Hall W. If the hall is not active, it returns 0. When a hall is active, each hall contributes the following value to the sum:

+ Hallw=1

- Hallv=2

+ HallU=4
1 3 - -
2 B -
3 V + -
4 i
5 v i
6 + N

The following sequences indicate the direction of rotation

1326451

These commands are not recordable on FB1 and FB2

For recording on FB1 and FB2, see FB# MONITOR# SOURCE and FB# MONITOR# DATA

Versions

Action Version Notes’
Implemented|02-00-00-000

. What does this mean?
General Information

Type Read Only

Units Terminal: Binary
Scope: N/A

Range Terminal: See description above
Scope: 1to 6

Default Value MNiA

Data Type Terminal: String
Scope: Integer

Stored in Non Volatile Memory|No
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FB#.HALLMAP.U

Description

FB# HALLMAP U reads and writes to a mapping register used to correct mis-wired motors without physically changing the wiring. This keyword only effects feedback devices that have halls (see FB# SELECT for feedback types with
halls).

FB# HALLMAP U can be set to one of the following values:

The output is the U input value. (Default)

The output is the V input value. {Swap U with V)

The output is the W input value. (Swap U with W)

The output is fixed at 0.

The output is U input inverted value. (When input U=0. U output is 1)
The output is V input inverted value. (When input V=0, U output is 1)
The output is W input inverted value. (When input W=0, U output is 1)
The output is fixed at 1.

oo E[w[N]=]e

Versions

Action Version Notes
Implementad|0 00-000

General Information

Type Read/Write
Units NiA
Range 0to 7
Default Value 0

Data Type Integer
Stored in Non Volatile Memory | Yes

Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
Using the Scope is easier to capture and analyze.

File Edit View Tools Help

Panic || Disable & Clear Faults | SaveToDevice | Disconnect | &b AxisT (1) Enable | Stop | 0-Service = | 0-Torque ~ | &4 Axis2(2) Enable | Stop | 0-Service ~ | 0- Torque ~

* @ Scope @l
™

lots the values

—— FB3HALLSTATE - Feedback 3 halls inpulstales _ —— AXIST.VL.CWID - [AXis1] Velocity command [mm/s] _—— AXIST.VL.FB - [Axis1] Velocily feedback [mm/s]
6171 T T T T

= Add New Group. 5500 £

no-name (Online) 5
ops 5.010 4
[ Parameter Load/Save
€, Teminal
4 @ Device Setings 4420+
@ Hardwara Configuration 4
| @ Communicaion 3848 £
P Fower
MW Regen
4 © FesdbackDevioss
Feedback 1
Feedback 2 2686
Feedback 3
Feedback 4
Feedback5 2105 & Start of

() Encoder Emulation sequence Start of next

M Anclog Inputs.
- Analog Outputs s sequence

4 Digital 1O
Actons 0944 £ = 7
I 3 Compare Engines ;)
e g;vg; 0.363 i i i i H i
5 2y Custinesatis 3600 3800 4000 4200 4400 4600 4800 5000
 Device Diagnostics Time [milliseconds]
= fois1(1)
+ @ Setings
© Fosdback Channck  Time-base and Trioger User Traces ~ Serice Motion  Motion Tasks  Servo Gains Al Gaina AR Fiter Save and Pint  Measure  Cursors Display  Sefings
“ @gd; . Show Cursors
). Motor Temperature
Il ke and Shake Name lefiCuror  RghtCumor  Dfference Unts
¥ Thermal Proteciion Time 3684000 5112000 1428000 ms
10 Brake FB3HALLSTATE - Feedback 3 halk nput states .00 4000 3000
42 Units
 Limits

@ Home

3267 1 3

Default [-]
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Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
Note with the AKD2G the FB#.HALLSTATE only reports the decimal value.

| checked this with Terminal and the sequence reported was 1, 5, 4, 6, 2, 3, 1.

Step(CW) | FB#HALLSTATE

1 1

2 5
3 4
4 6
5 2




12.Motor Back emf And Hall Sensor Signal Alignment

Motor direction is towards the cable exit iring / &
leads. Drive Motar Hall Effects
AKD Color
AKD - PL.FB counts UP . M . U . PRed. X10-1 Green
; I—m 5 ‘M |V | White X10-2 Yellow
b B sy M W Bk XID-Z ool
M gt 1 0 Bl 0 F

uv A : : : R . )
| /8 NG AN
b [ 71 | = -

wu

Hall 3 |
Brown

o & 20 180 20 0 % 40 40 S0 60 G0 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.



13.How to Verify the Motor’s Commutation Alignment Angle

(MOTOR.PHASE)

STEP 1: Set the Wake & Shake Current for the axis used ( b7axis 1 or axis 2) equal to

continuous of your linear motor in the Terminal Screen.

The keyword is AXIS#.WS.IMAX where # is 1 or 2 for the axis number.

T
& Kollma

File Edit View Tools Help

G G .Panic Disable & Clear Faults = Sawve To Device  Disconnect

Bevice lopalogy e it i ey n

| Mation _!

levice. . Add New Group....
4 B no-name (Online)*
B Scope
E:I Parameter Load/Save
. Teminal
4 W) Device Settings
@® Hardware Configuration
i § Communication
P Power
A4 Regen

The continuous current rating of the motor can be seen from the Motor screen.

48 )

File Edit View Tools Help

Terminal

A command line interface to the device. Type a command and press retum.

& Axis 1 (1) Enable

——>AXIS1.WS.IMAX
1.000 [Zrms]
——

© ) @ |6J] @Panic || Disable & Clear Faults | SaveToDevice | Disconnect | &4 Axis 1 (1) Enzble | Stop | 0- Service = 0-Torque -

Device Topolagy it bl sbibiss 4 A Motor
Motion |

These parameters describe the motor attached to this drive

b Axis 2(2) Enable | Stop | 0- Service ~ | 0-Torque ~

4« & Project -
@ no-name (Online)* Motor Properties
Metor Name ICDUS030AT Select Motor
Add New Device . Add New Group. Mator Type: 1- Linear, Permanent Mz ~ Create Motor.
4 @ noname (Orline]” B W At e T
Soope
[ Parameter LoadiSave Continuous Cunent | 2100 ams |
€ Teminal
4 @ Device Setings Peak Cument: [ 7.900]  Ams
% Hardware Configuretion Col Themal Constart. mHz
& @ Communication =~
P Power Inductance (quad, H) [ 9.100]  mH
]
Induct; {direct, H) H
4 @ Feedback Devices oductenos fifecizH), =
§) Fesdback 1 Inductance Saturation [ 9000.000]  Ams
B Fosdback 2
) Tosechiaclt Mator Phase | 0] deg
& Fesdbacks e ——
=) Encoder Emulation Mass: 0620| kg'em™2

M Analog Inputs

/- Analog Outputs Force Constant

=4 Digital 1O EMF Constant
Actions
£ Compare Engines Motor Resistance [H
g ot Marimum Vaksgs:
art
I+ 3 Customization Maximum Speed:
i ) Device Diagnostics .
a1 ) Pole Pitch
« @ Setings

[ Feedhack
W Molor Temperature

[l vake and Shake
¥ Thermal Protection

| 26700 Nm/Ams
21.800]  Vpeak/im/s)

[ 35m] om
-
—
-
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Returning to the Terminal set the AXIS#.WS.IMAX to the continuous current rating from
the Motor screen.

Terminal

A command line interface to the device. Type a command and press retum.

——>B¥IS8]1.WS.IMAX 2.1
——>A¥T3]1.WS.IMAX
2.100 [Arms]

——

STEP 2:Setup the Wake and Shake Routine.

Navigate to the Wake and Shake screen under the Axis#->Settings->Motor->Wake and
Shake.

&8 7
s 3

File Edit View Tools Help

@ © © (65| @Panic | Disable & Clear Faults | Save To Device | Disconnect

i Axis 1 (1) Enable | Stop | 0-Service - | 0-Torque = | 4 Axis 2 (2) Enable | Stop | 0- Service » | 0- Torque ~
%TWW i Wake and Shake
otion

4 & Project .
ne-name (Online)” Mod,

Sets the method used for Wake and Shake

Wake and Shake wil determing alignmert offset between feedback and the electrical phases of the motor.

Am Idle
0- Standard Wake and Shake v

Motor Phase: | 120| deg
z o

S Addllerfme

o-name (Online]”
Scope Mode: 1- Active -
[l Paremeter Load/Save
% Esfmmas\e“ Settings
- Jevice Ings
Number of Wake and Shake Lo 5| Count:
@8 Hardware Configuration Hrerol ¥ieke and Snaie Loops ounts
I @ Communication Time the cumert vector applied to motor: 2| ms
P FPower Maximum allowed velocty: 53333| mm/s
A Regen
4 0 Feedback Devices Maximum allowed current: 2100 Ams
Feedback 1 Y
Feedback 2 e
Feedback 3
Fesdback 4
Feedback 5

(=) Encoder Emulation
b

V
Al Digital 10
@ Actions
I £J Compare Engines
@ Capture
W s0Cad
| 5 Customization
I ) Device Diagnostics
4 W fxis (1)
« ) Settings
{6) Feedback
4 ) Motor
@, Motoy
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Change the Wake and Shake mode to 2-Auto Wake and Shake and click on the “Arm”
button to arm the Wake and Shake routine. The status to the right of the Arm button
should change from Idle to Armed. Note you cannot arm the W&S if the axis is already
enabled ( disable prior to arming ). Also note a warning will issue to indicate the W&S is
configured and active.

“® Kollmergen WorkBench

File Edit View Tools Help
00 @pranic | Disable 8 Clear Faults | Save To Device | Disconnect | @b Axis1 (1) Enable | Stop | 0-Service = | O-Torque = | &b Axis2(2) Enable | Stop | 0-Service » | 0- Torque ~
‘D’:"'“TTFD‘“QY BT Sl Wake and Shake

lation
< & Projec Vilake and Shake wil determine alignmert offset between fesdback and the slectrical phases of the motor.
il no-name (Online) Mod, Arm
Sets the method used for Wake and Shake Disamn Amed

| 2 - Auto Wake and Shake v | Motor Phase; 120 deg

& on C

Add New Device... Add New Group.

o o Coa
&, Terminal
4 @ Devics Settings
@ Hardware Configuration
i @ Communication Less <<
B Power

A Regen Settings

4 (@ Feetback Devioss T
g Sk Sine Frequency Exciation 10.000] Hz

Made: 1-Active ~

Feedback 2
Feedback 3
Feedback 4
Feedback 5
() Encoder Emulation
M Analog Inputs
I/ Analog Outputs
4 Digital O
@ Actions
I 4 Compare Engines
) Capture
W SO Card
I 245 Customization
I ) Device Diagnostics
4 @ Ads 1(1)
4 ) Setiings
(@) Feedback
< @ Motar
@, Motor Temperature
Il ke and Shake
¥ Thermal Protection
@) Brake
17 Units
Ol Limies
@ Home
1+ (i) Cument Loop
@ EnsbleiDisable Axis (1): © 0 Fault(s) 2\ 1 Warning(s)
A% Tuning
Performance Servo Tuner Asis
£, Slider Tuning

Type Group Id Description Details

Watch -

1 A\ Wakeand Shake 5500  Warning: Wake 8 Shake configured or active.  Help
Device Parameter

Start the W&S Routing by enabling the Axis.
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a

File Edit View Tools Help

© © © |5J] @Panic || Diszhle & Clear Faults | SaveToDevice | Disconnect | fes Axis 1 (1) Enble | Stop | 0-Service » 0-Torque - | &b Axis2(2)Enable | Stop | 0-Semvice = 0-Torque -

Device Topology

Motion |

4 % Project
¥ ro-name (Onling)

............... i

4 @ Devics Setings
@ Hardware Configuration
I @ Communication
» Fouer
s Regen
4 ) Feedback Devices
Feedback 1

Feedback 2
Feedback 3
Feedback 4
Feedback 5
() Encoder Emulation
™ Anzlog Inputs
I/ Analog Outputs
4 Digital VO
@ Actions
I 1 Compare Engines
(D Capture
W sDCerd
| = Customization
I {f Device Diagnostics
4w s 1(1)
+ @ Setiings
(&) Feedback
« () Motor
@, Motor Temperature
Wl Wake and Shake

Wake and Shake
Wake and Shake will determine alignment offset between feedback and the electrical phases of the motor.
o 4
Sets the method used for Wake and Shake Amed
2 - Auto Wake and Shake . Motor Phase: 120( deg
1| C hion Check
Mode: 1- Active v
Less <<
o o
s
Sine Frequency Exciation e

The status to the right of the Arm button should change to “Running” while the W&S is
executing. Monitor the Motor Phase read-only on the W&S screen while the W&S

runs.This indicates the W&S algorithm is searching for the correct commutation angle in
deg.

Wake and Shake

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

Arm

Sets the method uzed for Wake and Shake Am Running
2 - Muto Wake and Shake - Mator Phase: 130| deg

c son Chech

Mode: 1- Active “
Less <«

Settings

Sine Frequency Excitation: 10.000| Hz
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The W&S will either finish and indicate “Successful” if it was able to determine the Motor
Phase or “Error” if the W&S algorithm failed.

Note for the standard convention the Motor Phase should be approximately 120 degrees.

‘,?gﬁﬂjmw s Wake and Shake
[ Motion
4 & P Wake and Shake wil detemmine ignment offset between feedback and the electiical phases of the motor.
W@ noname (Onine)t Mad
Sets the method used for Weke and Shake Am Successful
2-Auto Wake and Shake v Motor Phase deg
Add New Device... Add New Group...
S —— c ion Check
Feedback 1
i i, Mode: 1-Adive -
Feedback 3
Fesdback 4 Less <<
Feedback 5
©) Encoder Emulation Settings
4 Analog Inpets
# :::bi U":t“wm Sine Frequency Exctation 10.000] Hz
4 Digital 10
@ Actions

I 5 Customization
4 [ Devics Dizgnostics
i

|l Vwake and Shake
il Thermal Protection

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. This checks
consistency.

The Motor Phase on the Motor Screen is automatically populated with the result of the
WA&S. It is important once you have the correct value to Save to Device to save the
value to non-volatile memory.

File Edit View Tools Help
© © © (53] @Panic || Disable & Clear Faults | SaveToDevice | Disconnect | | & Axis | (1) Disable | Stop | 0-Service = 0-Torque ~ | 44 Aris2(2) Enable | Stop | 0- Senvice ~ | 0-Torque -

LREEK dobdy & Motor
[ wetion |
« @ Posct These parameters descrbe the motor sttsched to tis dive
B no-naime (Oriine)® Mator Froperties

Mtor Name fommont | [k @ ol duetied becae
1-Linear, Permanert Me | | Create Moter

0-0f ~
[E—
73
120] deg

Mass: 0620] kgem'2
Force Constant [ 70 tams
EMF Constart: [ e veeasimie)
Motor Resisiance ) [ 3% om
Masinum Voliage: 20 Vs
Masinum Specd 8000 pm

o Pich 32000 mn
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14.Verify the Motor is Setup Correctly by Joqgqging it in Both Directions

Make sure the AKD2G 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.

STEP 1: Start with the Axis disabled.
@ anic - Abort (F12) |38 (1) Inactive ISl (W' 'CS | sTO! ./

STEP 2: Select the Service Mode and operation Mode. In this example we’ll first use
Service and Velocity.

an

File Edit View Tools

(€] Q . Panic

an

Fie Edit View Tooks Help
© O O (5] @rpanic

Device Topology
| Mation |

« % Project
i no-name (Online)*

Add New Device... Add New Group.

Feedback 4
Feedback 5
() Encoder Emulation
o Analog Inputs
| Analog Outputs
=4 Digital VO
@ Actions
I 1 Compare Engines
& Capture
W SDCerd
| = Customization
4 f Device Dizgnostics
@ Faulis and Warmings
53 safe 10
4w Pois 1(1)
4 B Settings
(@) Feedback
4 () Motor

@, Motor Tempersture

[l Vizke and Shake
@ Themmal Protection
(&) Brake
1y Units
] Limits
@ Home
t {i) Cument Loop
) Velocity Loop
&) Enable/Disable
2% Tuning
Performance Servo Tuner
£_ Slider Tuning
4 & Motion

Help

Disable & Clear Faults | Save To Device | Disconnect

Disable 8 Clear Faults

n

Save To Device | Disconnect

w Axis 1 (T) Enable | Stop

Service Motion

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

& Axis 1 (1) Enable

- Service

STEP 3: Click on the Axis’ Service Motion Screen.

@ Continuous

Service Motion Mode: () Pulse (O Reversing
Group: | Group 1 v
Velacity 1:
10.000| mm/s
]
Accsleration: 15,.999.914| mm/s"2
Decsleration 15,999.914| mm/s"2

B> Stat

A\ Puis is inactive

Posttion Feedback 150.384| mm

Velociy Feedback: |

0.000] mm/s

Stop

- 1-Velocity ~

0 - Service = | 1-Velocity -

wb Aoxis 2 (2) Enable

&4 Axis 2 (2) Enable

Stop | 0-Service - | 0-Torque =

Stop

0 - Service ~ | 0-Torque -
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STEP 4: Select the Service Motion Mode

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

Service Motion Mode: |(®) Pulse () Reversing () Continuous

Group:

N

Group 1

Velocity 1: .

10.000| mm/s

60—

Acceleration: | 15,999.914] mm/s"2
Deceleration: 15,999.914| mm/s"2
[ Start A\ Auis is inactive.

Position Feedback: mm
Velocity Feedback: mm/s

. In this example we’ll start by using Pulse

STEP 5: Input a slow jog velocity. In this example we’ve entered 10 mm/s.

Service Motion
Service mation allows you to start and stop some test motiona.

Service Motion Mode:  (8) Pulse () Reversing
Group: | Group 1 o
Velocty 1. o
10.000| mm.'s

g—o

Acceleration: ] 15.989.914] mm/s"2
Deceleration [ 15.995.914| mm/s"2

[ Staet A Bdeininactive
Postion Feedback; |"—1_5E:@ﬂ e
Velocly Feedback: | 0.000] mm's

{0 Contrmious




STEP 6: Input the time ( duration ) of the pulse. Make sure the move time does not allow
the motor to hit the hard stops ( end of travels ) with the given target velocity inputted in
STEP 6. It is recommended to start this test at the mid-stroke of travel.

Service Motion
Service motion allows you to start and stop some test mations.

Service Motion Mode: (@) Pulse () Reversing () Continuous

Group: | Group 1 |

Velocity 1: .

10.000| mm.s

Acceleration: 15.999.914| mm/s"2
Deceleration: 15,999.914| mm/s"2

[ Start A Puis is inactive.

Position Feedback: mm
Velocity Feedbach: 0.000( mm./s

STEP 9: Adjust the Accel/Decel for Service Motion as desired.

Service Motion

Service motion allows you to start and stop some test motions

Service Motion Mode: (@) Pulse (7) Reversing () Continuous
Group: | Group 1 i
Velocity 1: .
10.000| mm/s

p —————»

Time 1:

1,000| ms

Acceleration: 15.999.914 | mm/s"2
Deceleration: 15,999.914| mm/s"2

[ Start A\ Asis ie inactive.

Position Feedback: mm
Velocty Feedback: 0.000| mm/s
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STEP 10: Enable the Axis.

38 Volimorde

File Edit View Tools Help

0 ) 0 . Panic Disable & Clear Faults = Save To Device | Disconnect il Axis 1 (1) Enable. | ptop | 0- Service ~ | 1 - Velocity ~ Wk Axis 2 (2) Enable | Stop | 0 - Service - | 0 - Torque -

Axis 1 is shown in the status bar.

@ Panic = Abort (F12) [ () Acive sw HwW | cs sto | /|

STEP 9: Click the Service Motion Start Button to pulse (move) the axis in the forward
(positive) direction.

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

Service Motion Mode: (@) Pulse () Reversing () Continuous

Group: | Group 1 w

Velocity 1:
10.000| mm/s

-

Aecceleration: 15,999.514| mm/s"2
Deceleration: | 15.999.914] mm/s"2

[ Start

Position Feedback: | 150.384| mm
Velocty Feedback: 0.000| mm/s
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STEP 10: Set the slow jog velocity to a negative value. We used -10 mm/s in this example.
Press the Start button in the Service Motion screen to pulse(move) the axis in the negative
(reverse) direction.

Service Motion
Service motion allows you to start and stop some test motions,

Service Motion Mode: (@ Pulse () Reversing () Continuous
Group: | Group 1 w
Velocity 1:
-10.000| mm/s

e

Time 1:

1.000| ms

Acceleration: | 15,99.914| mm/s"2
Deceleration: | 15,999.914| mm/s"2

[ star

Posttion Feedback: | 158.720| mm
Velocity Feedback: | 0.000| mm/s

STEP 11: Set the Service Motion Mode to Continuous and Start/Stop using the Service
Motion Control first with a positive Velocity setpoint and then a negative Velocity setpoint
to jog the axis continuously in both directions.

Service Motion

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

Service Motion Mode: () Pulse () Reversing @) Continuous
Group: | Group 1 £
Velocity 1: -
10.000| mm/s

Accelerstion: [ 15.999.914] mm/s"2
Deceleration: [ 15,999.914] mm/s"2

[ Stat

Posiion Feedback: | 151.044] mm
Velocity Feedback: | 0.000| mm/s
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15.Home Axis and Use Motion Tasking to Extend and Retract

STEP 1: Disable the axis.

File  Edit

[N 1] .Pani(

View Tools Help

'@ Panic = Abort (F12) [€gR (1) Inactive ESIMll HW S st ./

Disable & Clear Faults

Save To Device

Disconnect b able

Stop

0 - Service -

STEP 2: Safely move the motor to the desired home position.

STEP 3: Change the Axis’ operation mode to Position.

A
3

File Edit

G 0 . Panic

View Tools Help

Disable & Clear Faults

Save To Device | Disconnect

&b Axis 1 (1) Enable

1 - Velocity -

0 Axis 2 (2) Enable | Stop

Stop | 0-Senvice =

2 - Position ~

&l Axis 2 (2) Enable | Stop

0 - Service =

0 - Torque -

0 - Service ~

STEP 4. Home the axis using Current Position and 0 for Dist. After homing and Position.

File  Edit
[€] (D] .Panic

Device Topology

| Motion |
4 % Project
W ro-rame (Onfine)"

View Tools Help

| Add New Device... Add New Group.

Feedback 4
Feedback 5
(=) Encoder Emulation
v Analog Inputs
/- Snalog Outputs
+=4 Digital 0
a Actions
I ,J Compare Engines
{3 Capture
W SDCard
I =% Customization
4 E Dewvice Diagnostics
@ Faults and Wamings
53 Safe D
4 W foas 1(1)
4 @ Settings
(@) Fesdback
4 () Motor
i-‘?‘ Maotor Tempersture
n ‘wake and Shake
¥ Themal Protection
Q) Brake
wP Units
el Limits
I (1) Cument Loop
{0} Velocity Loop
I () Position Loop
&) Enable/Disable

Disable 8t Clear Faults

[

Fosition

Position Emor Thresh

Velocity

Max Distance

ﬂ Disabled when value is 0.

Auto Homing:

& Puis is inactive

Posttion Feedback | 151.052| mm

1 - Disabled ~

Save To Device | Disconnect & Axis 1 (1) Enable 0 - Service »~ | 2 - Position - W Axis 2 (2) Enable | Stop | O-Service » | 0-
' Home
This page is used to issue a homing command. The home command is used to zero the drives position.
Select the type of homing motion you wish to use:
{0 - Current position ~
Reference Point
o ® Position
Start Position
Goto Axis Motion
Settings Controls
Acceleration 5233424 | mm/s"2 Found: )
Deceleration 5333424 mm/s"2 Done ]
Direction Active: Q > stat
Dist. after homing o Q

53

0 - Torgue ~



Enable the axis and press the Start button on the Home screen. Note the Position
Feedback read-only on the Home screen should read 0.000 mm after homing.

a0 Imorgen WarkBenc
File Edit View Tools Help
0 ) 0 .Pam(

Device Topology

‘ Matien

4 % Project
\# no-name (Onfine)”

Add New Device... Add New Group...

Feedback 4
Feedback &
() Encoder Emulation
] Analog Inputs
|/ Analog Outputs
+# Digital 1O
a Actions
r J Compare Engines
@ Capture
W 5D Card
I 2 Customization
4 @ Device Diagnostics
Jg Faultz and Warnings
5 Safeli0
4 @ Moas1(1)
4 W@ Settings
(@) Feedback
2 () Motor
@, Motor Temperature
Bl Wake and Shake
¥ Themal Protection
(5 Brake
@ Units
Limits
U Current Loop
) Velocity Loop
) Position Loap
(&) Enable/Disable

Disable & Clear Faults

1

Save To Device

Home

Disconnect

&l Axis 1 (1) Disable

Stop

0 - Service -

2 - Position ~

Wl fxis 2 (2) Enable

This page is used to issug a homing command. The home command is used to zero the drives position.

Select the type of homing motion you wish to use:

D - Cumrent position

Reference Point

Settings

Start Position

® Position

Accelerstion
Deceleration:
Direction:

Dist. after homing:
Fosttion:

Posttion Emor Thresh.:
Velocity:

Max Distance:

5333424

4 mm/s"2

mm/s"2

&P Disabled when valueis 0.

Goto Avis Mation
Controls

Stop | O - Service +

Q- Torc

Found:
Dane
Active:

Emor:

oio ps

Posttion Feedback 0.000 mm

Auto Homing:

0 - Disabled B
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STEP 5. Setup two motion task one to extend the motor/axis out to X mm and one for a
return to home ( both absolute motion tasks ). Execute the extend (i.e. out to 100mm ).
Measure the physical location of your motor ( i.e. carriage ) and compare the position
feedback shown in Workbench vs. your measurement. Retract by executing the return to

home (i.e. Zero Position ) and measure again.

ey

File Edit View Tools Help

[¢ RSN 1] @ranic | Disable & Clear Faults | Save To Device | Disconnect | &4 Axis1 (1) Disable | Stop | 0-Service - 2- Position ~
Device Topelogy 1 Motion Tasks
| Motion |
« & Prosct Define and configurs axis metion tasks in therr respective sequences.
A ne-name (Onling)® Motion Tasks

Motion Task Running: Idie

4 Axis 2 (2) Enable

0-Senvice - | 0-Torque -

Add New Device.. Add New Group. ld | Valid Type Position Profile Velocity Aceeleration Deceleration Next
TG > 0 o  Absoue 0.000 [mm]  Trapezoidal 10.000 fmm/s] 5,333,424 [mmis"2] 5313424 [nmis2]  None
Feedback 4

ganaws 2 <
©) Encoder Emuiation %o 2 Absolute D000 [mm]_ Trapezoidal 0.000 (mmis] 5.333.424 [mmis 2] 5333424 [nmis'2]  None
»ﬂ :”3;09 ‘D”D“‘S > 3 Absclute 0000 [mm]  Trapezoidal 0.000 mmis] 5,333.424 [mmis"2] 5,333.424 [mmis"2] None
nalog Outputs
<] D,g,m,gm =8 > e Absolute 0.000 [mm]  Trapezoidal 0.000 Immvs] 5,333,424 [mmis'2] 5333424 [nmis2]  None
@ Aciions > 5 Absolute 0,000 [mm]  Trapezoidal 0.000 fmms] 5333424 [mmis"2] 5313424 [nmis2]  None
! é E":Va‘e Engines > 6 Absolute 0.000 [mm]  Trapezoidal 2.000 fmnve] 5.333.424 [mmis"2) 5.333.424 [mmis"2] None
aplure
# S0 Cerd > 7 Absolute 0.000 [mm]  Trapezoidal 0,000 Imms] 5.333.424 [mmis"2] 5333424 [nmis2] None
| 5 Customization » 8 Absolute 0.000 [mm]  Trapezoidal 0.000 [mmis] 5333424 [mmis"2] 5,333 424 [mmis"2] None
4 ] Device Diagrost
b @ Pt an Wornings > 9 Absolute 0.000 [l Trapezoidal 0.000 fmmis] 5333424 [rmis*2] 5333424 (s None
123 Safe IO > 10 Absolute 0.000 [mm]  Trapezoidal 0,000 [mmis] 5333424 [mmis"2] 5333424 [omis2]  None
Aods 1 ( > Absolute 0.000 [mm] Trapezoidal 0.000 mms] 5.333.424 [mmis"2] 5333424 [omis'2]  None
.- :;s SL @
4 tings
© i > 12 Absolute 0.000 [mm]  Trapezoidal 0.000 fmms] 5,333,424 [mmis"2] 5313424 [rmis2]  None
2 ) Motor > 13 Absolute 0.000 [mm]  Trapezoidal 0.000 fmmvs] 5,333.424 [mmis'2] 5333424 [nmis'2]  None
@,
a8 C";‘;’ l:;:;‘:’“ > Absolute 0.000 [mm]  Trapezoidal 2,000 mms] 5.233.424 [nmis™2] 5233424 [oms’2] None
@ Thermal Protection > s Absolute 0,000 [mm]  Trapezoidal 0,000 [mmis] 5333424 [mmis 2] 5333424 [omis2  None
W it > Absolute 0.000 [mm]  Trapezoidal 0.000 Immvs] 5333424 [mmis"2] 5313424 [nmis2] None
ﬁ E:i 2 Absolute 0,000 [mm]  Trapezoidal 0.000 fmmis] 5,333,424 [mmis"2] 5333424 [nmis2]  None
@ Home > Absolute 0.000 [mm]  Trapezeidal 2.000 mmvs] 5.333.424 [mmis"2) 5333424 [nmis2]  None
v SUI""?“‘ LL':’P > 19 Absolute 0,000 [mm]  Trapezoidal 5,000 fmmis] 5133424 [mmis"2] 5333424 [omis2]'  None
@) Velocity Loop N .
» (B Posiion Loop > 2 Absolute 0.000 [mm]  Trapezoidal 0.000 fmmvs] 5,333,424 [mmis"2] 5333424 [nmis2]  None
© EnableDisable > Absolute 0.000 [mm]  Trapezoidal 0.000 {mms] 5333424 [mmis"2) 5333424 [nmis2] None
“'f ;:’r‘{“:fmrm AR » 22 Absolute 0.000 [mm]  Trapezoidal 0.000 fmmis] 5333424 [mmis"2] 5333424 [mmis"2] None
2, Shider Tuning > Absolute 0.000 [mm] Trapezoidal 0,000 Imms] 5.333.424 [mmis"2] 5333424 [nmis2] None
4 & Motion > Absolute 0.000 [mm] _Trapezoidal 0.000 fmmvs] 5,333,424 [mmis"2] 5313424 [rmis2]  None
€3 Jog Mation
Service Motion
[ Metion Tasks

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

MOTOR

PIN 1

Motor Connector Motor Coil Wire AKD2G Drive

Pin Numbers Color Connection
Connector X2

1 Red w

2 White Vv

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
PIN 1

Motor Connector | Motor Hall AKD2G Drive

Pin Numbers Effect Colors Connection
Connector X10
Pin No.

1 Yellow 2

2 Green 1

3 Black 3
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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”.

&8 Kollmorgen WorkBench
File Edit View Tools Help
OO0 Enable | Stop | 0 - Service v | 0 - Torque Mode ~ | Disable & Clear Faults | Save To Device | Connect .Panic

Device Topology ! | ) -
4 @ Start Page ——p Units
4 P no_name (Offline)” T oy can select the units used for positions, velocities and accelerations.
4 \J Settings
@ Communication Select Type of Mechanics: | Motor Only v
P Power
A Regen
4 @ Motor 1: Click on "Units"
@, Motor Temperature

! @ Feedback 1

Feedback 2

= Foldback
Q) Brake
w2 Units

Modulo

D Limits 2: Setup all three

@ Home Units as mm.
(i) Current Loop

IV Service Motion
) Encoder Emulation (X3 Cfg)
v Analog Input

Al ealoa Ouiaud

3: Click on the "More"
button to show the position

Pole-Pair Pitch
32.000 mm

l

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

/> Motion Profile Table Velocity Unit: 1-mm/s v 7

# Performance Servo Tuner . N
£, Slider Tuning Acceleration Unt: (1-mm/s"2

[ Motion Tasks Modbus Unit: Goto Modbus
98 Drive Motion Status
Q Faults and Warnings
@ Scope Posttion: 0.000 mm
[ Parameter Load/Save

B Parameters

€, 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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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 AKD2G commutates a motor in the phase sequence of U V W in the positive
direction.

00 ASSEMEY -, o WAAEHET Wi
£ ASSENE e o MAAGHET it
* I ' . :|
I

| 1 1
f o 1 i

—T MR TR
Camy

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 [FE
: 5 T : : : ' 1A: 24.4ms
: - - - l@: 22.6ms

O SV th2i TSV WM Toms ChT & 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: Sksfs

Sample
[.E

VW Phase -

WU Phase

SV Ch2i

=

M T0ms ChT & 1.3V

A: 24.4ms
l@: 22.6ms

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.
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5. Test Hall Sequence When Moving Motor in the Positive Direction

The hall phasing can be check with the parameter FB#..HALLSTATE in terminal. This
is a binary value, where “001” is Hall U, “010” is Hall VV, and “100” is Hall W.

FB#HALLSTATE

Description
FB# HALLSTATE reads the Hall switch values (encoder feedback only).

The value is the sum of the three hall bit states, where FB# HALLSTATE = Hall U + Hall V + Hall W_ If the hall is not active, it returns 0. When a hall is active, each hall contributes the following value to the sum

- Hallw=1

+ Hallv=2

- Hallu=4
1 v 2 -
2 B -
3 Y G -
4 K
5 ¥ - &
6 A A

The following sequences indicate the direction of rotation

These commands are not recordable on FB1 and FB2

For recording on FB1 and FB2, see FB# MONITOR# SOURCE and FB# MONITOR# DATA

Versions

Action Version Notes'
Implemented|02-00-00-000

- What does this mean?
General Information

Type Read Qnly

Units Terminal: Binary
Scope: N/A

Range Terminal: See description above
Scope: 110 6

Default Value NiA

Data Type Terminal: String
Scope: Integer

Stored in Non Volatile Memory [No

FB#.HALLMAP.U

Description

FB# HALLMAP U reads and writes to a mapping register used to correct mis-wired motors without physically changing the wiring. This keyword only effects feedback devices that have halls (see FB# SELECT for feedback typas with
halls).

FB# HALLMAP.U can be set to one of the following values:

Value Descripti

0 The output is the U input value. (Default)

1 The output is the V input value. (Swap U with V)

2 The output is the W input value. (Swap U with W)

& The output is fixed at 0

4 The output is U input inverted value. (When input U=0_ U output is 1)
5 The output is V input inverted value. (When input V=0, U output is 1)
6 The output is W input inverted value. (When input W=0, U output is 1)
T The output is fixed at 1
Versions

Action Version Notes

Implemented|02-10-00-000]

General Information

Type Read/Write
Units NIA
Range 0to7
Default Value 0

Data Type Integer
Stored in Non Volatile Memory|Yes
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Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive

Using the Scope is easier to capture and analyze.

File Edit View Tools Help

© © © 5| @Panic || Disable & Clear Faults | Save To Device

Device Topology

[tn |

Hall Sensor Sequence when FeedBack (PL.FB) Is Counting Positive
Note with the AKD2G the FB#.HALLSTATE only reports the decimal value.

£ Scope
e -

Jots the values

Disconnect | | & Axis 1 (1) Ensble | Stop | 0-Service ~ | 0-Tor

rque ~

0 Axis 22) Enable

Stop | 0- Sewvice + | 0-Torque +

6171
5500 +
5
5010 4
4429 £
3848 &

3267 ¢

Default []

2686 +

2105 &

1525 £

0044 £ r

0.363

Start of
sequence

—— FBa.HALLSTATE - Feedback 3 halls Input states

—— AXIST.VL.CMD - [Axis1] Velocity command [mm/s] _—— AXIS1.VL.FB - [Axis1] Velocity feedback [mmis]

6

Start of next
sequence

3600

3800

4000

Channels  Tme-base and Trigger  User Traces  Senvice Motion  Motion Tasks  Servo Gans Al Gains

Show Cursors

4200 4400
Time [milliseconds]

ARFiter Saveand Print Measure | Cursors Display  Setings

4600

4800

5000

N Left Cursor Right Cursor
Time 3684000 5112000
FBIHALLSTATE - Feedback 3 halls mput states  1.000 4000

Diference
1428000

Units
ms

| checked this with Terminal and the sequence reported was 1, 5, 4, 6, 2, 3, 1.

Step(CW)

FB#.HALLSTATE

1

2
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The hall phasing can be check with the parameter FB1.HALLSTATE
value, where “001” is Hall U, “010” is Hall V, and “100” is Hall W.

4® Kollmorgen WorkBench
File Edit View Tools Help
OO0 Enable | Stop | 3 - Analog ~ | 1 - Velocity Mode ~ | Disable & Clear Faults | Save To Device | Disconnect (@) Panic

Device Topology a -
4+ @ SortPage Terminal

4 @ no-name (Online) A command line interface to the device. Type a command and press retum.
4§ Settings

. This is a binary

I @ Communication -->FB1.HALLSTATE

P Power 100
AW Regen -->FB1.HALLSTATE

Motor 101
! Feedback 1 -->FB1.HALLSTATE
Feedback 2 001
= Foldback -—>
(@) Brake

%‘ Units 2: Type FB1.HALLSTATE and
b4 m‘;b press Enter on the computer

i (i) Curment Loop
{©) Velocity Loop
(=) Encoder Emulation (X9 Cfg)
\/"-l Analog Input
I~ Analog Output
w4 Digital 1O
© Programmable Limit Switches
I 4J Compare Engines
(©) Enable/Disable
@ Position Capture
# Performance Servo Tuner
£_ Slider Tuning
@ Program
@ Faults and Warnings
@ Scope
[ Parameter Load/Save
Parameters 1: Click on Terminal
2, Terminal 4—'

R — [ Macro 1| [ Macro 2 | [ Macro3 | [ Macro4 | [ Macro 5 | [ Edit Macros... |
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6. MoToR BACK EMF AND HALL SENSOR SIGNAL ALIGNMENT

Motor direction is toward the oppsite end where the

¢ - Drive Moter Haoll Effects
coil cab: leads exit AKD o
AKD - PL.FB counts UP _ M .U . Black XI0-1veliw
I—m : ‘M Vi White X10-2 Green
§ e—py iMe W | Red. X10-3 Brodn
MUV
Hall 1
Yellow [
MU‘W
Hall 2
Green
M wu
Hall 3
Brown

o 60 120 180 240 300 360 420 480 5S40 600 660 2T2O

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 42”
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Appendix B

1. 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

2. Thermal Sensor Cable

Shield 3

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

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

‘ ‘ 1 BLK/WHT

3. Motor Power Cable

2 BLK/WHT

pln Paosltronle
3W IFOODOO
PowerCab

Red

W hnille

ra

=
m wa

1
z
3 Black
&

X
E
Ly

|

|
T elow/!/Green
L snen
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