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Dear user

this manual mainly addresses you as a programmer for drive and
automation solutions. It describes how you can match your new drive
system optimally to the corresponding application. At this point we
assume that your drive is already running — otherwise you should first
read the operating instructions.

Don't let the sheer volume of this manual put you off: Only the chapters 1
to 3 contain basic information you should become familiar with. All other
chapters and the appendix are intended for looking up information.
(They show the full scope of functions and the flexibility of the software for
the positioning controllers to solve the most diverse drive tasks.)

Guide through this

manual 1 Safety 1 >
2 Device hardware 2>
3 Operation structure 3>
4 Encoder 4>
5 Positioning controller 5>
6 General software functions 6>
7 User programming 7>
8 Speed control "OpenLoop" 8>

Appendix: Error messages and index A>

Application Manual CDE/CDB/CDF3000
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Pictograms
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Note: Useful information

0 Cross-reference: Further information in other

chapters of the user manual or
additional documentations

1 [0 Step 1: Step-by-step instructions

General explanation

Attention! Operating errors may cause
damage to or malfunction of the drive.

Danger, high voltage!lmproper
behaviour may cause fatal accident.

Danger from rotating parts!The drive
may automatically start.

Danger class acc. to
ANSI Z 535

This may result in
physical injury or
damage to material.

Danger to life or severe
physical injury.

Danger to life or severe
physical injury.
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1 Safety

1.1 Measures for In order to avoid physical injury and/or material damage the following information must
your safety be read before initial start-up.
The safety regulations must be strictly observed at any time.

— Read the Operation Manual first!
'ﬂ * Follow the safety instructions!
a ¢ Please observe the user information

— Electric drives are generally potential
é danger sources:

« Electrical voltage <230 V/460 V: Dangerously high
voltage may still be present 10 minutes after the power
is cut. You should therefore always check that the
system has been deenergized. (applies only for CDE/
CDB3000)

» Rotating parts

¢ Hot surfaces

Protection against magnetic and/or electromagnetic
(((‘))) fields during installation and operation.
A » For persons with pacemakers, metal containing implants
and hearing aids etc. access to the following areas is
prohibited:

— Areas in which drive systems are installed, repaired
and operated.

— Areas in which motors are assembled, repaired and
operated. Motors with permanent magnets are
sources of special dangers.

Danger: If there is a necessity to access such areas a
decision from a physician is required.

Application Manual CDE/CDB/CDF3000 1-1



L U s T 1 Safety

Your qualification:

* In order to prevent personal injury or damage to
property, only personnel with electrical engineering
qualifications may work on the device.

* The qualified personnel must familiarise themselves with
the Operation Manual (refer to IEC364, DIN VDE0100).

» Knowledge of the national accident prevention
regulations (e. g. VBG 4 in Germany)
During installation follow these instructions:

« Always comply with the connection conditions and
technical specifications.

« Comply with the standards for electrical installations,
such as wire cross-section, earthing lead and ground
connections.

« Do not touch electronic components and contacts
(electrostatic discharge may destroy components).

Application Manual CDE/CDB/CDF3000 1-2
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1.2 Intended use

C€

Ce

1 Safety

Drive controllers are components for installation into stationary electric
systems or machines.

When installed in machines the commissioning of the drive controller (i. e.
start-up of intended operation) is prohibited, unless it has been
ascertained that the machine fully complies with the regulations of the
EC-directive 98/37/EC (Machine Directive); compliance with EN 60204 is
mandatory.

Commissioning (i. e. starting intended operation) is only permitted when
strictly complying with EMC-directive (89/336/EEC).

The series CDE/CDB3000 complies with the low voltage directive 73/
23/EEC

For the drive controller the harmonized standards of series EN 50178/
DIN VDE 0160 in connection with EN 60439-1/ VDE 0660 part 500 and
EN 60146/ VDE 0558 are applied.

The series CDF3000 complies with the EMC directive 89/336/EEC

The harmonized standards EN 50178/DIN VDE 0160 and EN 61800-3
are applied for the drive controllers.

If the drive controller is used in special applications, e. g. in areas subject
to explosion hazards, the applicable regulations and standards (e. g. in
Ex-environments EN 50014 “General provisions” and EN 50018
“Flameproof housing”) must be strictly observed.

Repairs must only be carried out by authorized repair workshops.
Unauthorised opening and incorrect intervention could lead to physical
injury or material damage. The warranty granted by LUST will become
void.

Note: The use of drive controllers in mobile equipment is assumed
an exceptional environmental condition and is only permitted
after a special agreement.

Application Manual CDE/CDB/CDF3000 1-3
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1.3 Responsibility

1 Safety

Electronic devices are never fail-safe. The company setting up and/or
operating the machine or plant is itself responsible for ensuring that the
drive is rendered safe if the device fails.

EN 60204-1/DIN VDE 0113 "Safety of machines", in the section on
"Electrical equipment of machines", stipulates safety requirements for
electrical controls. They are intended to protect personnel and machinery,
and to maintain the function capability of the machine or plant concerned,
and must be observed.

An emergency stop system does not necessarily have to cut the power
supply to the drive. To protect against danger, it may be more beneficial to
keep individual drives running or to initiate specific safety sequences.
Execution of the emergency stop measure is assessed by means of a risk
analysis of the machine or plant, including the electrical equipment in
accordance with DIN EN 1050, and is determined by selecting the circuit
category in accordance with DIN EN 954-1 "Safety of machines - Safety-
related parts of controls".

Application Manual CDE/CDB/CDF3000 1-4
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2 Equipment hardware

21 Terminal positions CDE3000 ............ccoceeerrereransennes 2-2
2.2 Terminal positions CDB3000 ...........cccoccereerreranrnne 2-7
2.3 Terminal positions CDF3000 .............cccccerinransennens 2-11
24 Light emitting diodes ..., 2-15
25 Resetting parameter settings ........ccccoevierierianinnns 2-16
2.6 Loading device SOftWare ..........ccocvverrermrsersessesansenns 2-17
2.7 Device protection .........cccoceecreersersesmsessessessessssenns 2-18

hardware, which are required to understand and work with the
application manual. Further information on equipment hardware
can be found in the corresponding operating instructions for the
positioning controllers.

@ Info: This chapter shows general items concerning the equipment

Application Manual CDE/CDB/CDF3000 2-1
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2 Equipment hardware

21 Terminal
positions
CDE3000
Hi,H2 H3 X8
P /
‘/ e | 5152
> T
X4 g , X13
‘i
€ N '
- X10
X2 A P
J
3 X11
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St s
L~
X3 p
|~
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X1 -~
>
/ /
/
/
Q ||,
/
Fig. 2.1 View of device CDE3000
No. Designation Function
H1, H2, H3 |Light emitting diodes Equipment status display
. Setting the CAN-address =
S1 Encoder switch hardware address + parameter value COADR
Mains, motor, DC supply (L+/L-)
X1 Power terminal up to < 22 kW: Braking resistor L+/RB,
from > 22 kW: Braking resistor L+/RB
Table 2.1 Legend to "View of device CDE3000"

Application Manual CDE/CDB/CDF3000
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2 Equipment hardware

Application Manual CDE/CDB/CDF3000

No. Designation Function
8 digital inputs, 2 analog inputs, (10 bit)
X2 Control terminal 3 digital outputs, 1 relay
Safe stop with relay output
Motor temperature PTC, foIIowing DIN 44082 or
X3 monitoring KTY 84-130 (Ilnegr tgmperature Sensor) or
Klixon (thermal circuit breaker)
X4 RS232 port for PC with DRIVEMANAGER or control unit KP200-XL
X5 CAN-interface CANgpep - interface DSP402
X6 Resolver connection Resolver
X7 :rlle;rf/:cselz encoder gk:;:;ﬁteg value transducer, optionally: Sin-Cos
transducer
X8 Optional board slot Eﬁfgﬂ&? (?:;?(r)ilsBIStSf-oDrP?.g. optional module
X9 Brake driver 2A max.
X10 Xg'tt;g;s;‘;zm;‘“ + 24V, ground
X11 IF?F’E%IETE(;SS-DP Input bus connection
X13 Address coding plug Only with optional module DPV1
S$1,S2  |Address encoder switch | Only with optional module DPV1
Table 2.1 Legend to "View of device CDE3000"
X1 Designation X1 Designation
=10 Motor cable U alo Motor cable U
ol v Motor cable V ol v Motor cable V
m|w Motor cable W m|w Motor cable W
(s | 0 PE-conductor [ | 0 PE-conductor
oL PE-conductor oL PE-conductor
™| L+ D.C. ling voltage + | [ D.C. ling voltage +
M |rB Braking resistor M |rB Braking resistor
O|L- D.C. ling voltage - O|L- D.C. ling voltage -
o+ PE-conductor o+ PE-conductor
() NC O3 | [Mains phase L3
= Neutral conductor O(2 | [Mains phase L2
Ot Mains phase Oju Mains phase L1
Table 2.2 Power terminal designation CDE32.xxx and CDE34.xxx
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L U s T 2 Equipment hardware

Control terminal
X2 Designation Function
1 DGND digital ground
2 +24V Auxiliary voltage Uy = 24 V DC
3 ISAO+ Analog input 10 bit £ 10V
4 ISAO- Analog input
5 ISA1+ Analog input 10 bit = 10V
6 ISA1- Analog input
7 0SD00 Digital output
8 0SDO1 Digital output
9 0SD02 Digital output
10 ENPO Power stage hardware enable
11 RSH Relay output safe stop
12 RSH Relay output safe stop
13 DGND digital ground
14 +24V Auxiliary voltage Uy = 24 V DC
15 1SD00 Digital input 0
16 1SDO1 Digital input 1
17 1SD02 Digital input 2
18 1SD03 Digital input 3
19 1SD04 Digital input 4
20 1SD05 Digital input 5
21 1SD06 Digital input 6
22 ISDSH Digital input safe stop
23 REL Relay output
24 REL Relay output
Table 2.3 Signal assignment for control terminal X2, CDE3000
RS232
Pin-No. Function
1 +15 V DC for control unit KP200-XL
2 TxD, data transmission
3 RxD, data reception
4 not used
5 GND for +15 V DC of the control unit KP200-XL
6 +24 V DC, voltage supply control print
7 not used
8 not used
9 GND for +24 V DC, voltage supply control print
Table 2.4 Pin assignment of the serial interface X4, 9-pin D-Sub socket

Application Manual CDE/CDB/CDF3000 2-4
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2 Equipment hardware

CAN
Pin-No. Function
1 Wave term.inating res.;istor 120 Q internal for CAN by means of jumper
between Pin 1 and Pin 2
2 CAN_LOW, CAN signal
3 CAN_GND, reference ground of CAN 24 V (Pin 9)
4 CAN-SYNC_LOW.
5 Wave terminating .resistor 120 Q internal for CAN-SYNC by means of
jumper between Pin 5 and Pin 4
6 CAN_GND, bridged with Pin 3
7 CAN_HIGH, CAN signal
8 CAN-SYNC_HIGH.
9 CAN_+24 V@4V J_rl1 0%, 50 mA). .
This supply voltage is required for CAN operation.
Table 2.5 Pin assignment of CAN-interface X5, 9-pin D-Sub pin
Resolver
Pin-No. Function
1 Sine+, S2
2 Sine-, S4
3 Cosine+, S1
4 +5V
5 PTC+, motor temperature monitoring
6 REF+, resolver excitation R2
7 REF-, excitation-, R1
8 Cosine-, S3
9 PTC-
Table 2.6 Pin assignment of resolver interface X6, 9-pin D-Sub, socket
Encoder
Function
-t S:g;{i%(:]s;i:;e SS| Hiperface
1 A- A- REFCOS
2 A+ A+ +C0S
3 +5V = 5% at 150mA
4 DATA+ DATA+ Data +, RS485
Table 2.7 Pin assignment for encoder interface X7, 15-pin D-Sub High
Density, socket

Application Manual CDE/CDB/CDF3000
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Function
Pin-No. - -
S0 st ssi Hipertace
5 DATA- DATA- Data -, RS485
6 B- B- REFSIN
7
8 GND GND GND
9 R-
10 R+
1 B+ B+ +SIN
12 Sense +
13 Sense +
14 CLK+ CLK+
15 CLK- CLK-
Table 2.7 Pin assignment for encoder interface X7, 15-pin D-Sub High

Density, socket

Application Manual CDE/CDB/CDF3000 2-6
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2.2 Terminal
positions
CDB3000
S3
Hi,H2 ,H3 X8
|/ | s1.s2
S T
x4 : & @ié X13
oy e § ’
S " .
8 % : X10
o
3 7 ’
E&t X11
X2 S >
R "
e
X3 | =
iy ////
| I
X1
/ / g
P [
| Wy
/ ~
’ g
8 |i,.
[P e
Fig. 2.2 Position plan CDB3000
No. Designation Function
H1, H2, H3 |Light emitting diodes Equipment status display
Mains, motor, DC supply (L+/L-)
X1 Power terminal up to < 22 kW: Braking resistor L+/RB,
from > 22 kW: Braking resistor L+/RB
4 digital inputs, 2 analog inputs
X2 Control terminal 3 digital outputs, (of these 1 relay)
1 analog output
. PTC, thermal circuit breaker or linear
X3 PTC-terminal temperature sensor KTY 84-130
Table 2.8 Legend to "Position plan CDB3000"
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Power terminal

2 Equipment hardware

No. Designation Function
for PC with DRIVEMANAGER or control unit
X4 RS232 port KP200-XL
X5 CAN-interface Access to integrated CAN-interface
X7 TTL-/SSI encoder interface for connection of suitable encoders
Address encoder switch Setting the CAN-address =
S3 hardware address + parameter value
CANopen COADR
X8 Optional board slot e.g. optional module DPV1
x1o | Voltage supply for + 24V, ground
optional module
X11 PROFIBUS-DP interface Input bus connection
X13 Address encoder plug Only with optional module DPV1
S1,S52 | Address encoder switch Only with optional module DPV1
Table 2.8 Legend to "Position plan CDB3000"
X1 Designation X1 Designation
=1 Motor cable U =1 Motor cable U
| Motor cable V o Motor cable V
| w Motor cable W | w Motor cable W
[ |0 PE-conductor oL PE-conductor
oL PE-conductor m|L PE-conductor
M|+ D.C. ling voltage + M|+ D.C. ling voltage +
|rs Braking resistor M|r Braking resistor
O - D.C. ling voltage - O L- D.C. ling voltage -
o+ PE-conductor o)+ PE-conductor
O NC O3 | [Mains phase L3
= Neutral conductor 0|2 [ [mains phase L2
=10 Mains phase = Mains phase L1
Table 2.9 Power terminal designation CDB32.xxx und CDB34.xxx

Application Manual CDE/CDB/CDF3000
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2 Equipment hardware

Control terminal

X2 Designation Function

20 0SD02/20 | Make contact of two-way relay X2-18
19 0SD02/19  |Root of two-way relay xe-agh
18 0SD02/18  |Break contact of two-way relay ﬁ
17 DGND digital ground

16 0SDO1 digital output

15 0SD00 digital output

14 DGND digital ground

13 Uy Auxiliary voltage 24 V

12 ISD03 digital input

1 ISD02 digital input

10 ISDO1 digital input
9 I1SD00 digital input
8 ENPO Power stage hardware enable
7 Uy Aucxiliary voltage 24 V DC
6 Uy Auxiliary voltage 24 V DC
5 0SA00 analog output
4 AGND analog ground
3 ISAO1 analog input
2 ISA00 analog input
1 U Reference voltage +10,5V

Table 2.10 Control terminal designation CDB3000
RS232
Pin-No. Function

1 +15 V DC for control unit KP200-XL

2 TxD, data transmission

3 RxD, data reception

4 not used

5 GND for +15 V DC of the control unit KP200-XL

6 +24 V DC, voltage supply control print

7 not used

8 not used

9 GND for +24V DC, voltage supply control print

Table 2.11 Pin assignment of the serial interface X4, 9-pin D-Sub socket

Application Manual CDE/CDB/CDF3000
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CAN

2 Equipment hardware

Pin-No.

Function

Wave terminating resistor 120 Q internal for CAN by means of jumper
between Pin 1 and Pin 2

CAN_LOW, CAN signal

CAN_GND, reference ground of CAN 24 V (Pin 9)

not used, please do not connect

not used, please do not connect

CAN_GND, bridged with Pin 3

CAN_HIGH, CAN signal

| N| o] g | WO N

not used, please do not connect

CAN_+24 V (24 V = 25%, 50 mA).
This supply voltage is required for CAN operation.

Table 2.12
Encoder

Pin assignment of CAN-interface X5, 9-pin D-Sub pin

Pin-No.

Function TTL

Function SSI

—_

A-

DATA-

A+

DATA+

+5V /150 mA

+5V /150 mA

not used, please do not connect

not used, please do not connect

B-

CLK-

not used, please do not connect

GND

GND

O O N| & g | W| N

R-

_
o

R+

1

B+

CLK+

12

+5 V (sensor)

+5 V (sensor)

13

GND (Sensor)

GND (Sensor)

14/15

Wave terminating resistor 120 Q internal for track B
by means of jumper between Pin 14 and Pin 15

Table 2.13

Application Manual CDE/CDB/CDF3000

Pin assignment for encoder terminal X7, 15-pin D-Sub High
Density, socket
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2 Equipment hardware

2.3 Terminal
positions
CDF3000
H1, H2| H3| o S|
8 x2_|
X1 | H
[ 3
@
[
[ 3
@
[ 3
°
- S
.. 0]
N
Fig. 2.3 View of device CDF3000
No. Designation Function
H1, H2, H3 |Light emitting diodes Equipment status display
S1 Encoder switch Setting the CAN-address
X1 Power terminal 6-pin
X2 Control terminal 20-pin
X3 Motor power connection 4-pin
for PC with DRIVEMANAGER or
X4 RS232 port control unit KP200-XL
X5 CAN-interface DSP402
X6 Resolver / SSI-transducer 15-pin HD-Sub-D (socket)
connection
Table 2.14 Legend to "View of device CDF3000"

Application Manual CDE/CDB/CDF3000
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2 Equipment hardware

Power terminal
X1 Designation
al. Supply 24V - 55V
ol Ground connection
e PE-conductor
| [ PE-conductor
e+ Connection of external braking resistor
Ojre- Connection of external braking resistor
Table 2.15 Power terminal designation X1, CDF3000
Control terminal

X2 Designation Function

20 - Not assigned

19 - Not assigned

18 RSH Relay contact safe stop (make contact)

17 RSH Relay contact safe stop (make contact)

16 ISDSH Digital input safe stop

15 ISD02 Digital input

14 ISDO1 Digital input

13 ISD0O0 Digital input

12 ENPO Release of closed loop control

1 +24V +24 V supply

10 0SD00 Digital output

9 ISA1+ Analog input, differential +

8 ISA1- Analog input, differential -

7 ISAO+ Analog input, differential +

6 ISAO- Analog input, differential -

5 +24V +24 \ supply for control element

4 GND Ground connection

3 GND Ground connection

2 0SD03 Digital output, motor brake driver 1 (0.5 A eff, 2A max)

1 0SD04 Digital output, motor brake driver 2 (0.5 A eff, 2A max)

Table 2.16 Signal assignment for control terminal X2

Application Manual CDE/CDB/CDF3000
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Motor connection
Terminal X3/ . .
. Designation
Pin
w
v Motor phase connection (max. 1.5 mmz)
u
PE Earthing lead connection
Table 2.17 Motor terminal designation X3 CDF3000
R5232 Terminal X4/ .
. Function
Pin-No.
1 +15V DC for control unit KP200-XL
2 TxD, data transmission
3 RxD, data reception
4 not used
5 GND for +15 V DC of the control unit KP200-XL
6 +24 V DC, voltage supply control print
7 not used
8 not used
9 GND for +24V DC, voltage supply control print
Table 2.18 Pin assignment of the serial interface X4, CDF
CAN
Terminal X5 Function
Pin-No.
1 Wave terminating resistor 120 Q internal for CAN by means of jumper
between Pin 1 and Pin 2
2 CAN_LOW
3 CAN_GND
4 CAN_SYNC_LOW.
Wave terminating resistor 120 Q internal for CAN-SYNC by means of
5 . ) ’
jumper between Pin 4and Pin 5
6 CAN_GND
Table 2.19 Pin assignment of CAN-interface X5, 9-pin D-Sub pin

Application Manual CDE/CDB/CDF3000 2-13
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Terminal X5 Function
Pin-No.
7 CAN_HIGH
8 CAN_SYNC_HIGH.
9 CAN_+24 V (24 V = 25%, 50 mA)
This supply voltage is required for CAN operation.
Table 2.19 Pin assignment of CAN-interface X5, 9-pin D-Sub pin
Resolver
Terminal X6/ Function
Pin-No.
1 Sine-, resolver (S4)
2 Sine+, resolver (S2)
3 +5V /150 mA, SSI
4 DATA+, SSI
5 DATA-, SSI
6 Cosine-, resolver (S3)
7 REF-, resolver, (R2)
8 GND, SSI
9 PTC- (KTY / Klixon), resolver / SSI
10 PTC+ (KTY / Klixon), resolver / SSI
11 Cosine+, resolver (S1)
12 REF+, resolver, (R1)
13 do not use
14 CLK+, SSI
15 CLK-, SSI
Table 2.20 Pin assignment for resolver interface X6, 15-pin High Density
D-Sub pin, socket
Brake driver
Wl Electrical
X2/ Pin- | Designation Function - .
isolation
No.
1 0SD04 short-circuit proof
Cable breakage monitoring; suitable for yes
4 DGND ) .
controlling a motor holding brake.
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24 Light emitting The positioning controller is fitted with three status LED’s in red (H1),

diodes yellow (H2) and green (H3) at the top right.
CDE/CDB Device status red LED (H1) | yellow LED (H2) | green LED (H3)
Supply voltage 24 V DC (internal
or external) for control element
. ) O O °
applied or closed loop control in
"Parameterization" status
Ready (ENPO set) O ° °
In service/auto-tuning active O O °
CDF -
o Warning (at Standby) O ° °
83; Warning (active with operation/ 0 0 o
o self-adjustment)
Error [ (flash code) 0 °
[ LED off, ® LED on, [J LED flashing
Table 2.21 Meaning of the light emitting diodes
Note: The parameterization mode by control unit is not separately
indicated.

YLD | |comrolunt Gausooffaul
1x E-CPU Collective error message
2X E-OFF Undervoltage cut-off
3x E-OC Overcurrent cut-off
4x E-QV Overvoltage cut-off
5x E-OLM Motor overloaded
6x E-OLI Device overloaded
7X E-OTM Motor temperature too high
8x E-OTI Cooling temperature too high
Table 2.22 Error messages

Error messages can be displayed more accurately with the KP200-XL
control unit or the DRIVEMANAGER.
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2.5 Resetting
parameter
settings

Parameter reset

Factory setting

2 Equipment hardware

The resetting of parameter settings is divided into two areas with differing
effects. The parameter reset returns an individual parameter to the last
saved value. Device reset restores the entire dataset to factory setting
(delivery defaults).

In the KEYPAD PARA menu:

If you are in the setup mode of a parameter and press the two arrow keys
simultaneously, the parameter you are currently editing will be reset to the
setting saved last.

In DRIVEMANAGER:

In the focussed settings window by actuating the F1-key. The factory
setting of the parameter is to be taken and entered in the tab "Value
Range".

KEYPAD:

Press both arrow keys of the KeEYPAD simultaneously during servo
controller power-up to reset all parameters to their factory defaults and
reinitialise the system

DRIVEMANAGER:
Select function "Reset to factory default" in the menu "Active device".

[5 el conbiol, +f-1E0 &

Fig. 2.4 Reset in DRIVEMANAGER

Note: This factory setting also resets the selected default solution.
Check the terminal assignment and the functionality of the
positioning controller in these operating modes or load your
user dataset.
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2.6 Loading device | with the DRIVEMANAGER you can load a new device software (Firmware)
software into the Flash-EPROM of the devices. This enables updating of the
software without having to open the positioning controllers.

1. For this purpose set up a connection between DRIVEMANAGER and
positioning controllers.

2. From the menu "Options" choose the option "Load device software
(Firmware) ...“. From here the DRIVEMANAGER will guide you through
the other work steps. LEDs H2 and H3 will light during transfer of the
Firmware. After successful transfer the LED H2 will go out, if no
ENPO signal is applied.

Application Manual CDE/CDB/CDF3000 2-17
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2.7 Device
protection Function Effect
» Protection of the positioning The positioning controller stops
controller against damage the motor with an error message.

caused by overload. « E-OTI, if the device

temperature exceeds a fixed
limit

¢ E-OLlI, if the integrated
current time value exceeds
the limit value set in
dependence on the power
module by a certain
triggering time

¢ E-OC when detecting short
circuit or earth fault

« The positioning controller
can submit a warning when

the 12xt-device protection
integrator is started

The software and hardware of the positioning controller automatically
takes over the monitoring and protection of the device.

The power stage protects itself against overheating in dependence on
¢ the heat sink temperature,
« the applied d.c. link voltage,

¢ the transistor modules used in the power stages and
« the modulation switching frequency

Note: The current heat sink temperature of the positioning
controller in the area of the power transistors (KTEMP) and
the internal device temperature (DTEMP) are displayed in °C
(see chapter 6.8.2).

Under high loads the szt-integrator is activated. The 1%xt monitoring
serves the purpose of protecting the device against permanent overloads.
The switch-off limit is calculated on the basis of rated current and the
overload ability of the controller.

Application Manual CDE/CDB/CDF3000 2-18
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2 Equipment hardware

Short circuit The hardware of the positioning controller will detect a short circuit at the
motor output and switch off the motor.

Device Switch-off limit I12xt device
CDB32.003 (0,375 kW)
to CDB34.032 (15 kW) )
CDE32.003 (2.4 A) 1,8 x Rated device current for 30 s
to CDE34.032 (32 A)
CDB34.044 (22 kW) )
o CDB34.168 (90 kW) 1,5 x Rated device current for 60 s
CDE34.044 (45 A) .
o CDB34.168 (170 A) 2,0 x Rated device current for 3 s
CDF3000 (8 A) 2,0 x Rated device current for 30 s
Table 2.23 Switch-off limits 12xt acc. to device size

With active 12xt integrator the warning message can be submitted to a
digital output, field bus or PLC.

@ Info: Detailed information on permissible current load for the positioning

controllers can be taken from the operating instructions.

Application Manual CDE/CDB/CDF3000
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3 Operation structure

Operation levels in the parameter structure .......... 3-2
Operation with DRIVEMANAGER ........ccocerermrsersersennesens 3-4

Operation MASKS ........cceeeerreeeeeeieire et 3-5
Operation with KP200-XL operation panel .............3-9
COMMISSIONING ..vvucerssssmsessssnssmsssssssssssssssssssssssssnsanss 3-14

Due to the use of different operation variants and extensive possibilities
for parameterization the operation structure is very flexible. The well
organized data structure thus supports the handling of data and the
parameterization of the positioning controllers.

Parameterization of the positioning controllers may take place via the
easy to use hand-held KP200-XL operation panel or the comfortable PC
user interface DRIVEMANAGER.
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3.1  Operationlevels

3 Operation structure

With adjustable parameters the positioning controllers can be adapted to

in the any application. For the internal values of the positioning controllers there
parameter are further parameters available, which are password protected for
structure reasons of operating safety.
The operation levels are adjusted by means of parameters. The number
of editable and displayable parameters changes in dependence on the
operation level. The higher the operation level, the higher the number of
parameters with access rights. In contrast, the clarity of the parameters
actually needed by the user to reach his application as quickly as
possible, is reduced. This means that operation is remarkably easier
when choosing the lowest possible operation level.
Note: The operation levels protect against unauthorized access.
Thus the operation level 01-MODE = 2 is activated about 10
minutes after last activation of the button when using the
KP200-XL operation panel.
Changing the operation level
If a higher operation level is selected via parameter 01-MODE, the
associated password is automatically requested. This password can be
changed by means of a password editor (setting "000" = password
disabled).
Operation -
Password Passwordin
Target group arameter Comment level 01- 1)
> MODE RE
Layman no parameter | Without access right, only for status monitoring ]
y available * no parameterization, display of basic parameters
with basic knowledge for minimum operation
Beginner 362-PSW2 e extended basic parameters editable 2 000
e extended parameter display
for commissioning and field bus connection
Advanced 363-PSW3 e Parameterization for standard applications 3 000
e extended parameter display
with expert knowledge in control technology
Expert 364-PSW4 e all closed loop control parameters editable 4 000
e extended parameter display
Others 365-PSW5 | for system integrators 5 -
Expert personnel 367-PSWCT | Operation and start-up using the KP200-XL operation panel | CTRL menu 573
1) WE = Factory setting
Table 3.1 Setting operation levels

Application Manual CDE/CDB/CDF3000 3-2



LUST

3 Operation structure

If a password is set up for operation level 2 ... 4, both viewing and editing
of parameters in the corresponding operation level by means of the
KP200-XL operation panel is maintained, untii a change to a lower
operation level. For this purpose a new operation level must be selected
via parameter 01-MODE.

Changing the password for an operation level

A password can only be changed via levels with operation rights, i.e.
passwords of a higher operation level cannot be changed or viewed. A
password is changed by selecting the parameter, editing and finally
saving the password by pressing the Enter-key on the KP200-XL
operation panel. This change can also be made via DRIVEMANAGER. The
password will only become active when changing to a lower operation
level.

Changing the operation level in DRIVEMANAGER

The corresponding level is selected in menu option "Extras - Select new
user level".

Logron &
1 Laymen
2 fagnne
3 advanced
0¥ & Epait
" Dihes

o |

Changing levels does not require a password.
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3.2 Operation with Connection and start

DRIVEMANAGER « Connect the interface cable and switch on the power supply for the
positioning controller.

¢ After the program start the DRIVEMANAGER will automatically set up a
link to the connected controller (minimum V2.3).

« |If the automatic connection does not work, check the setting in the
menu Extras > Options and set up the connection with the Icon

Fig. 3.1 Connection via RS232 interface cable (9-pin, socket/pins)

The most important functions

Icon Function Menu

Connect to the Communication > Connect > Single
device device

i

Further information can
be found in the help to the
DRIVEMANAGER.

Changing the device

. Active device > Change settings
settings

Print parameter data

Active device > Print settings
set

Active device > Control > Basic

Control drive . " .
operation modes, no position setpoints

Active device > Monitor > Quickly

Digital Scope changing digital scope values

Saving settings from |Active device > Save settings of device
device to file to

22 o) || | [

Application Manual CDE/CDB/CDF3000 3-4



LUST

]

3.2.1 Operation

= ViA IcON "CHANGE
|_'}1 DEVICE SETTINGS" or via
menu:
Active device > Change
settings

3 Operation structure

Icon Function Menu

Load settings from  |Active device > Load settings into
file into device device from

Bus initialization

. Communication > Bus configuration
(change settings)

Disconnect the link to Communication > Disconnect

the device

Compare device

. Active device> Compare settings
settings

AR Al =

Note: Further information can be found in the operating instructions
for the DRIVEMANAGER.

_ i st anktsnne
&1 =] s Fpmm-mwm.wwm
g 9 A=(
m‘ Eam: aelirgp | E gyt vy
L. o
dcnadvabe . | Enowaming | Mensdmode |
Save setiing In device | gocel | e |

Fig. 3.2 Adjustment in minimized view

This operation mask "Settings" can be used to parameterize the position
controllers.
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Bl - \Prognamse\L st Ankisbsbochrk, GmbHALUST DoveM anagoussidata\sampln... B3
; " 7= Presat snAwn
;.;-"F H . F—umwwmmmm
Lﬁgﬁl R=(0
Wit i ssoning.. | Bosc stings | Esuased

Sore wetting In e | goeel | hee |

Fig. 3.3 Adjustment in extended view

Note: Parameter changes only take place in the volatile random
access memory and must subsequently be saved in the
device by pressing the button "Save device settings". The
same is achieved by simultaneous pressing of both arrow
keys on the KP200-XL operation panel for approx. 2 seconds
in menu level (see chapter 3.3).
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Function of buttons

Explanation of setting

3 Operation structure

Example Operation via mask

HOMS [32] = Reference cama

Fig. 3.4 Example for operation via mask

0K — Accept changes and close mask

Cancel — Cancel changes and close mask

Accept — Accept changes (activate) and keep mask open.
Options — Optional settings for the corresponding function
for example:

(> Hoo B~ Bo Mo B~ B Eo B~ |

Function (max. five digits), Setting via Plain text display
Display in operation panel KP200-XL field bus of function

Application Manual CDE/CDB/CDF3000 3-7
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Help function:

In any input window key F1 can be used to call up a help function with
further information on the corresponding parameter.

e.g. the mask "Function selector analog standard input

Paramelm propurlms B
TEAE Funcisn sebecion

[ Irndfcation || Vakmsange | Access | Fomal |

P, lmhrlm—
Syembel e

Fig. 3.5 Identification

Parameter number: Number of parameter
Abbreviation: Name, max. five digits (display in KP200-XL)

Parameter properties E

|54 Funetion salecior

| iz 55 Vs g | Arpers | Foema
Missroam [ L

Wrmain |20 —
Fackory psitry  [PHITOV (40

Fig. 3.6 Value range

Minimum/Maximum: Value range (here: between OFF and /E-EX).

Factory setting: After a device reset to factory setting (WE) this value is
automatically entered.
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3.3 Operation with
KP200-XL
operation panel

3 Operation structure

Installation and connection of the operation panel

|

b)

Fig. 3.7 Installation of the operation panel: a) on the positioning controller
(plug X4) for CDE/CDB3000 or b) on the control cabinet door

X4

‘%‘

vvveveres|f

XX XXX XXXIA

Note: Connection to the positioning controller CDF3000 is always

accomplished via interface cable to board slot X4.

Application Manual CDE/CDB/CDF3000

3-9




LUST

Menu structure

Control and display elements

(1)

w

3 Operation structure

(3-line DRvES

SMARTCARD

85 O

=

15163

NN [T uialalals

¢

Fig. 3.8

Chip card SMARTCARD to save and
transfer settings

3-digit numerical display, e. g. for
parameter number,

current menu

5-digit numerical display for parameter
name and value

Acceleration and deceleration ramp
active

Bar graph display, 10-digit

Call up menu branches or parameters; save changes;

Control start in drive

Quit menu branches; Cancel changes; Control stop in drive

Select menu, subject area or parameter; Increase setting

Select menu, subject area or parameter; Reduce setting

Control and display elements of the operation panel KP200-XL

The KP200-XL operation panel has a menu structure for clearly arranged

operation

Actual values Subject area Drive SMARTCGARD
o select e select e control e read
e show Parameters * write
e select e Write
Capacity indicator e change protection
Initial
commissioning
Fig. 3.9 Menu functions
3-10
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In the menu level (display "MENU") one can use the arrow keys to change
between menus. The Start/Enter-key opens a menu, the Stop/Return-
key closes the menu.

o > [Co]
O ra 1 [P I\/IEI\ T I\/IEI\ i [ e [®
@ TILINL e TILINU  |je@d TILIND o] TILIND  |e®

Fig. 3.10  Navigating through the menu level

Note: Parameter changes in the menu branch "PARA" only take
@ place in the volatile random access memory and must
subsequently be permanently saved to the read-only
memory. In menu level this can be simply accomplished by
simultaneous pressing of both arrow keys for approx. 2
seconds.
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[ vAL | [ CTARL] [ CARD]
D D, = @ @& @
&)
A MENU [P MENU TP MENU MENL
[TITIIT] [TITITT] [TITITT] [TTTITT]
cn
cou
Ll Loanad (g
A7 e @& T &
B 43/4]%] 3 _LUNF | 570P READ | &
S [T 1111 [ITTITT] LLTITITN [TITITTh
O@D
oo
[ ] Ccn
S 'am - - a an
11T &> e ] >
C1 AN g AUTD | Oeg: | & ALL &
[TTT]1T] [ TITTIT] nnin <& [TITIIT]
c2 @y i
. INTIC W @ INTIEC Vv @
for field INUCA | INJEX |&
para- [TITIIT] [TIT]TT]
meters only
, " .
15 e £-)¢
N g 3 - !
@ m
D bl OFF & q55g | READY
b [ITTITT] i <> [TITIIT]
mp O

A | Select menu VAL Select menu PARA Select menu CTRL Select menu CARD (load/save
(show actual values) (parameterizing) (control drive) with SMARTCARD)

B | Show permanent actual Select the expert field Drive has stopped READ = load from DC, selection
value, use arrow key to (if necessary password of individual datasets possible
change to ... dialog with display PASSW, | WRITE = save all datasets to DC

factory setting = no LOCK = + write protection

password) UNLOCK = - write protection
C1 | next actual value Select parameter Enter setpoint Select partial parameter area
C2 | Select parameter index Select parameter index
D | Show actual value Show parameter value and | Start drive with Start/Enter, | Function completed without

change if necessary change setpoint with arrow | fault
keys (MP = motor
potentiometer function)

Table 3.2

Application Manual CDE/CDB/CDF3000
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Value display in exponential

representation

SMARTCARDS

i

3 Operation structure

The representation of the five-digit numerical display for parameter values
uses the exponential notation. The setpoint specification in the CTRL-
menu is likewise specified and displayed using the exponential notation.

exponent —»| £/][] «<—————exponential

value
basevalue—>» ',L/',S 7.6 3Hz

Fig. 3.11  Exponential representation in the KP200-XL display

The exponential representation makes work easier when considering the
exponential value a "Decimal point displacement factor".

Exponential value Decimal point displacement direction in base value
positive to the right => value increases
negative to the left —> value decreases
Table 3.3 Exponential value as "Decimal point displacement factor*

In the base value the decimal point is displaced by the number of digits
corresponding with the exponential value.

Example:
Decimal point displacement by one digit to the left

85 7,53& =>57.63*10" Hz = 5.763 Hz

Decimal point displacement by two digits to the

o
A7 right
/2] ’.E’ 3* = 57.63*10% Hz = 5763 Hz

SMARTCARDS are created in dependence on the firmware of the
positioning controllers. In case of a firmware extension within the scope of
a new device software version the extensions are automatically written to
the SMARTCARD when saving ("WRITE"). SMARTCARDs are thus always
upward compatible.

Note: SMARTCARDS can only be read by the positioning controller
type (e.g. CDB3000) they have been written by.
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3.4 Commissioning | Commissioning procedure by following the user manual

1. Initial commissioning by following the operating
instructions:

Prerequisite is the general initial
commissioning by following the operating
instructions.

The user manual solely deals with the
adaptation of the software functions.

If the settings made during initial commissioning by following the
operating instructions are not sufficient for the application:

2. Selecting the optimal pre-set solution

The pre-set solutions cover the typical
* applications for the positioning controllers.

The dataset most appropriate for the
application is selected.

3. Individual adaptation of the preset solution to the
application.

The pre-set solution serves as initial point for
an application related adaptation. Further
function related adaptations are made to the
parameters in the function oriented subject
areas. Safe your settings in the unit!

4.  Check the settings of the application solution

With respect to the safety of man and machine
the application solution should only be checked
at low rotary speeds. The correct sense of
rotation must be assured. In events of
emergency can be stopped by disconnecting
the ENPO-signal and thus blocking the
controller output stage.

5.  Completion of commissioning

After successful commissioning save your
settings (with SMARTCARD or DRIVEMANAGER)
* and memorize the data set in the unit.
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4 CDE/CDB/CDF3000 in rotary speed operation

4.1 Preset solutions | Pre-set solutions are complete parameter datasets which are provided to
handle a wide variety of typical application movement tasks. The
positioning controllers are automatically configured by setting a preset
solution. The parameters for

« the control location of the positioning controller,

« the reference source,

¢ the assignment of signal processing input and outputs and

 the type of control
are the focal points of the setting.
The use of a pre-set solution considerably simplifies and shortens the
commissioning of the positioning controller. By changing individual
parameters, the preset solutions can be adapted to the needs of the
specific task.
A total of eleven preset solutions covers the typical areas of application
for torque/speed control with the closed-loop controllers.

Abt?rewa R . Control Iocathn/ Chapt Additionally ret_lmred

tion Bus control profile documentation
TCT_1 [+10V analog torque I/0-terminals 482
SCT_1 [+/-10V-analog I/0-terminals 482
SCT_2 |Fixed speed table I/0-terminals 45
SCC_2 |Fixed speed table CANoper] field t?us |nte.n‘ace 4.5 |CANgpe, data transfer protocol
- EasyDrive-Profile "Basic"
SCB_2 |Fixed speed table Field bqs mOdl_"e,,CM_'?PW 4.5 |PROFIBUS data transfer protocol
- EasyDrive-Profile "Basic
SCC. 3 f)ANopen field bus CANgpen field bus interface 46 |CANypep data transfer protocol
interface - EasyDrive-Profile "Basic"
Field bus communication |Field bus module CM-DPV1
SCB.3 module (PROFIBUS) - EasyDrive-Profile "Basic" 46 | PROFIBUS data transfer protocol
SCP_3 |[PLC PLC 4.7 |see chapter 7
SCT_4 |[PLC I/0-terminals 4.7 |see chapter 7
SCC_4 [PLC CANopen field bus interface 4.7 |CANypep data transfer protocol
- EasyDrive-Profile "ProgPos"
SCB_4 |PLC Field bqs mOd'.'"e,,CM_DP\,,” 4.7 |PROFIBUS data transfer protocol
- EasyDrive-Profile "ProgPos

Table 4.1 Preset solutions - in rotary speed operation

All pre-set solutions have an individual window for basic settings in
DRIVEMANAGER. Tabs or control buttons contained therein differ in their
general and special functions. The general functions are described in
chapter 4.2, the special functions in the corresponding pre-settings from
chapter 4.4 t0 4.7.

4-2
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4.2 General
functions

4.2.1 Torque / rotary The rotary speed profile generator generates the corresponding
speed profile acceleration and deceleration ramps required to achieve the specified
speed reference value.
generator

The parameter MPTYP (linear/jerk limited) and JTIME can be used to slip
linear ramps at their end points to limit the appearance of jerks.

Type of movement Setting
dynamic, jerky MPTYP = 0, linear ramp without slip
) . MPTYP = 3, smoothened ramp by slip by
Protecting mechanics JTIME [ms]
Table 4.2 Activation of the jerk limitation
JTIME
T —» <

e
n [1/min] /
ACCR

A

Fig. 4.1 Rotary speed profile generator
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Due to the jerk limitation the acceleration and deceleration times rise by
the slip time JTIME. The rotary speed profile is set in the DRIVEMANAGER
according to Fig. 4.2.

ArcHershon i [T Wty
Dhescoberstion i 100 Vs
Zuna "selaemnce nasched” ————

Profile type

|?I = joit Errebied rarrp (oo thing) ;l
Srncaatbang |0 rodoct joll _1E -

Lo e | |

Fig. 4.2 Rotary speed profile

DRIVEMANAGER Value range WE Unit Parameters
Acceleration 590_ACCR
. _1 !
(only for speed control) 0...32760 0 min”'/s (_SRAM)
Deceleration 591_DECR
. _1 —
(only for speed control) 0...32760 0 min”'/s (_SRAM)
Area "Reference reached" 0...32760 20 min”! 230_REF_R
(oum
Type of profile
0: Linear ramp 0.3 3 ) 597_MPTYP
3: Jerk limited ramp (_SRAM)
1, 2: not supported
) 596_JTIME
Slip 0...2000 100 ms (_SRAM)
Note: In torque control mode no acceleration and deceleration
ramps are active. Only the slip time remains analogically

valid, i.e. it generates ramp shaped reference torque courses.

Application Manual CDE/CDB/CDF3000 4-4
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4.2.2 Limitations/
Stop ramps

4 CDE/CDB/CDF3000 in rotary speed operation

Parameter 230-REF_R can be used to define a speed range in which the
actual value may differ from the reference value, without the message
"Reference value reached" (REF) becomes inactive. Reference value
fluctuations caused by reference value specification via analog inputs can
therefore be taken into account.

Actual value

+REFR — —\ — — —

Setpoint - - — —
-REFR — — — — -

Ramp settings can be made independently from each other. A ramp
setting of zero means jump in reference value.

\ DECR
ACCR / |

These functions are described in the general software functions in
chapters 6.2.2 (limitations) and 6.2.3 (stop ramps).

Limitations are adjustable for:
e torque
 rotary speed
Various stop ramps or reactions can be adjusted:
» switching off of closed-loop control
» stop feed
* quick stop
* Error

4-5
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4.3 Torque control
with
reference value
via analog input

4.4 Speed control
with
reference value
via analog input

4 CDE/CDB/CDF3000 in rotary speed operation

With the preset solution TCT_1 the scalable torque reference value is
specified via the analog input ISAO. The parameter settings for the analog
input are described in chapter 6.1.3, the specific settings of inputs and
outputs in chapter 4.8.

[%&]
i

;//. = V]
—

0V conesponds o |_ 11K %
AV ommgondsle [0 % >
OV cometpendsie. [0 %
A0V commpondato [0 %

S T —
[0 | gwen | |

Fig. 4.3 Setting the torque control

With the preset solution SCT_1 the scalable rotary speed reference value
is specified via the analog input ISAO. The parameter settings for the
analog input are described in chapter 6.1.3, the specific settings of inputs
and outputs in chapter 4.8.

Spmed conlrol, «8 106 mleren... [E3

Sesgolieluerca | see chapter 6.1.3
Spesd ot | seechapter4.2.1
Limdation: |  seechapter6.2.2
Htigemrg | seechapter6.2.3

[P ]

Fig. 4.4 Basic setting "Speed control, +/-10V reference value“

4-6
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4.5 Speed control
with
reference value
from fixed
speed table

]

4 CDE/CDB/CDF3000 in rotary speed operation

The fixed speed table is the reference source for the preset solutions
SCT_2, SCC_2 and SCB_2. There are 16 travel sets (0-15) to be entered
via the mask "Fixed speeds" from Fig. 4.6. The specific settings of inputs
and outputs for the control locations via I/O-terminals (SCT_2), CANopen
(SCC_2) or PROFIBUS (SCB_2) are described in chapter 4.8.

Speed corlrol, heed speeds. ... [

Tabel of food speede.. |
S pindie | see chapter 4.2.1
Lt | see chapter 6.2.2
Shepramps | see chapter 6.2.3

I

Fig. 4.5 Basic setting "Speed control, fixed speeds”

Table of fixed speeds

tm_ Suup-m;
0 1
1| 10
2| 100
3 1000 [
4 ]
5 ]
6| 0
. - [3

[ or | gaeel | |

Fig. 4.6 Mask "Fixed speeds”

DRIVEMANAGER Value range WE Unit Parameters
) 269.x-RTAB (_RTAB)
- -1
Rotary speed 32764.0 ... 32764.0 0.0 min X = fixed speed 0-15

Note: The rotary speed profile is the same for all fixed speed. The
realization of a variable speed profile in dependence on the
speed can be realized with a PLC-program; for an example
please refer to chapter 7.5.4.

EN
e [EN
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Selection of fixed speed

Fixed speeds can be selected via terminal or field bus (Profile EasyDrive
"Basic"). The number of the active fixed speed is indicated by a
parameter, and, binary coded, via the outputs (if parameterized).

The inputs planned for fixed speed selection are configured with Fixxx =
TABX. The selection is binary coded.

The binary valence (2°, 21, 22, 29) results from the TABx-assignment.
The setting TABO thereby has the lowest (2°), the setting TAB3 the

highest valence (23). A logic-1-level at the input activates the valence.
Changing the status of the terminal activates a new fixed speed.

Example:
IE07 | IE06 | IEO5 | IE04 | IEO3 | IE02 | IEOT | IEOO | ISO3 | 1S02 | ISO1 | IS00 il
travel sets
TAB3 | TAB2 | TAB1 | TABO
v v v 0-15
B 122 |2 |20
TAB1 TABO TAB3
= = _ 0-3,
21 20 23 8-11
Table 4.3 Example for the fixed speed selection via terminal

The following parameters are used to select or display the active travel
set:

DRIVEMANAGER Meaning Value range | WE | Unit Para:1eter
Selection of travel set fixed
speed This parameter

) describes the selection via 0-15 0 ) 278-TIDX
inputs. (_RTAB)
Field bus: Selection of a
tabular set
Display parameter )

- Shows the currently 0-15 0 - 73;_'?;:;)(
selected fixed speed.

With the STOP-Logics (feed enable) (terminal or bus) a progressing
movement can be stopped and restarted by application of the
programmed speed profile.

4-8
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46 Speed control
with
reference value
and control via
field bus

461 CANgpe

]

4 CDE/CDB/CDF3000 in rotary speed operation

With the preset solutions SCC_3 and SCB_3 the field bus is preset as
source for reference values. The specific settings on inputs and outputs
for the control locations CANgpe, (SCC_3) and PROFIBUS (SCB_3) are

described in chapter 4.8.

The reference value specification for the speed control is either
accomplished via the device internal CANgp,e, field bus interface

(SCC_3), or via the PROFIBUS communication module (SCB_3).

Spead conliol. selmence amd ... [E3

S pruie.. | seechapter 4.2.1
Limitafions_ | seechapter 6.2.2
Sl | see chapter 6.2.3

[ Lwen |

Fig. 4.7 Basic setting "Speed control, reference values and control via
bus”

The drive controllers are integrated into the automation network via the
device internal electrically isolated CANgpe, interface X5.

Communication takes place in accordance with profile DS301. Control
and target position specification is in accordance with the proprietary
EasyDrive profile "Basic".

Note: If a speed control in compliance with DSP402 is demanded,
the Profile-Velocity-Mode must be used for to regulate the
speed of the drive. This mode is a special form of positioning.
Please choose the presetting "PCC_1-Positioning, travel set
specification and control via CAN-Bus*.

Detailed information on configuration of the drive controller in the network
can be found in the separate documentation "CANgpe, data transfer

protocol”.

EN
4o (EN
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4.6.2 PROFIBUS

4.7 Speed control
with reference
value via PLC

| g

4.8 Assignment of
control terminal

4 CDE/CDB/CDF3000 in rotary speed operation

The speed specification and control via PROFIBUS requires the external
communication module CM-DPV1.

Control and speed specification is in accordance with the EasyDrive
profile "Basic".

Detailed information on configuration of the drive controller in a network
can be found in the separate documentation "PROFIBUS data transfer
protocol”.

For the preset solutions SCP_3, SCT_4 SCC_4 and SCB_4 the PLC is
preset as source of reference values. The specific settings for control
locations I/O-terminals (SCT_4), CANgpen (SCC_4) and PROFIBUS

(SCB_4) are described in chapter 4.8.

Spmnd conlrol. pelmence aml .. [E3

PLC... | ssee chapter 7
Spned pindile | see chapter 4.2.1
Lok | see chapter 6.2.2
Ghopiamps .. | see chapter 6.2.3

[ Crca |

Fig. 4.8 Basic setting "Speed control with PLC"

With these presettings the speed reference value is specified by means of
the command SET REFVAL = [x]. If the control location has also been set
to PLC (SCP_3), the command SET ENCTRL =0/1 can be used to
switch the control off or on.

Note: Detailed information on handling the PLC as well as
programming and operation with the PLC editor see chapter
7 "User programming".

The control terminal for the speed control is configured in dependence on
the chosen preset solution.

4-10
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4.8.1 Terminal

4 CDE/CDB/CDF3000 in rotary speed operation

Depending on the selected presetting the parameterization of inputs and

assignment outputs differs from the factory setting, see Table 4.4. After selecting the
CDE3000 presetting the parameterization of the terminals can be adapted to the
application as desired.
Pre-set solution
1/0 Parameters Function
SCT_1 SCC_2 | SCC_3 SCC_4
TCT_1 wE) SCT_2 SCB_2 | SCB_3 SCP_3 | SCT_4 SCB_4
ISAO |180-Fisag | unction selector analog PM1OV [OFF  [OFF  [OFF [PLC  |PLC  |PLC
standard input ISAO+
Function selector analog
ISAT  [181-FISA1 standard input ISAT+ OFF PLC PLC PLC
Function selector digital
ISDO0 {210-FIS00 standard input ISD00 START OFF OFF PLC PLC PLC
IsDO1 |211-fisq | Function selector digitl OFF  |INV PLC  |PLC  |PLC
standard input ISDO1
1SD02 |212-Figop  |Function selector digital OFF [TABO PLC |PLC  |PLC
standard input ISD02
ISD03 |213-Fisg | Function selector digitl OFF  |TABT PLC |PLC  |PLC
standard input ISD03
Function selector digital
ISD04 standard input ISD04 OFF TAB2 PLC PLC PLC
Function selector digital
ISD05 standard input ISD05 OFF TAB3 PLC PLC PLC
Function selector digital
ISD06 standard input ISD06 OFF PLC PLC PLC
Function selector digital
0SD00 | 240-FOS00 standard input 0SD00 A7
Function selector digital
0SDO1 |241-FOS01 standard input 0SDO1 ROT_0O
Function selector digital
0SD02 |242-F0S02 standard input 0SD02 S_RDY
Function selector digital
0sDo3 standard input 0SD03 L7
Table 4.4 Presetting the control inputs and outputs in speed controlled

operation of the CDE3000

EN
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4.8.2 Terminal Depending on the selected presetting the parameterization of inputs and
assignment outputs differs from the factory setting, see Table 4.5. After selecting the
CDB3000 presetting the parameterization of the terminals can be adapted to the

application as desired.
Pre-set solution
1/0 | Parameters Function ;g_: ST 2 scc_2 | scc 3 scp 3 | sc 4 SCC_4
= — | SCB_2 | SCB_3 - ~ | SCB_4
(WE)
Function selector analog standard
ISAO0 [180-FISAD |. PM10V |OFF OFF OFF PLC PLC PLC
input ISA0O
ISAOT | 181-FISAT functlon selector analog standard OFF PLC PLC PLC
input ISA01
1000 |210-FIs0p | Function selector digital standard | ¢r OFF |OFF |PLC PLC
input ISD00
1SDO1 | 211-FISO1 funcnon selector digital standard OFF PLC PLC PLC
input ISDO1
ISD02 |212-Fig02 | Function selector digital standard e g PLC [PLC  |PLC
input ISD02
ISD03 |213-Fis03 | Function selector digital standard e g4 PLC [PLC  |PLC
input ISD03
0SA00 |200-FOSAO Function selector for analog output ACTN PLC PLC PLC
0SA00
Function selector digital standard
0SDO00 |240-FOS00 input 0SDOO REF
Function selector digital standard
0SD01 |241-F0S01 input 0SDOT ROT_0O
Function selector digital standard
0SD02 [242-F0S02 input 0SD02 S_RDY
Table 4.5 Presetting of the control inputs and outputs with speed control
4-12
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4.8.3 Terminal

assignment

CDF3000

4 CDE/CDB/CDF3000 in rotary speed operation

Depending on the selected presetting the parameterization of inputs and
outputs differs from the factory setting, see Table 4.6. After selecting the
presetting the parameterization of the terminals can be adapted to the
application as desired.

Pre-set solution

1/0 Parameters Function
SCT_1 SCC_2 | SCC_3 SCC_4
TCT_1 (WE) SCT_2 SCB 2 | SCB 3 SCP_3 | SCT_4 SCB 4
ISAO | 180-Figag | Function selector analog PM1OV [OFF  |OFF |OFF |PLC  |PLC  |PLC
standard input ISAO+
Function selector analog
ISA1 |181-FISA1 standard input ISAT+ OFF PLC PLC PLC
Function selector digital
ISD00 | 210-FIS00 standard input ISD00 START OFF OFF PLC PLC PLC
Function selector digital
ISD01 | 211-FISO1 standard input ISDO1 OFF  |INV PLC PLC PLC
ISD02 |212-Figog | Function selector digital OFF |TABO PLC [PLC  |PLC
standard input ISD02
Function selector digital
0SD00 | 240-FOS00 standard input 0SD00 27
Function selector digital
0SD01 |241-FOS01 standard input 0SDOT ROT_0
Function selector digital
0SD02 |242-F0S02 standard input 0SD02 S_RDY
Table 4.6 Presetting the control inputs and outputs in speed controlled

operation of the CDF3000
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5.1 Pre-set Pre-set solutions are complete parameter data sets which are provided to
solutions handle a wide variety of typical application movement tasks.
The position controllers are automatically configured by loading a pre-set
solution into the random access memory (RAM). The parameters for
« the control location of the drive controller,
« the reference source,
« the assignment of signal processing input and outputs and
 the type of control
are the focal points of the setting.
The use of a pre-set solution considerably simplifies and shortens the
commissioning of the positioning controller. By changing individual
parameters, the preset solutions can be adapted to the needs of the
specific task. These modified pre-set solutions are saved in the device as
customized datasets. In this way, you can arrive more rapidly at your
desired movement solution.
A total of nine preset solutions covers the typical areas of application for
positioning with the closed-loop controllers.
Abbrevia Control location/ Additionally required

Reference source

Chapt.

tion Bus control profile Documentation
PCT_2 |Tabular travel set 1/0-terminals 53 |-
PCC_2 |Tabular travel set CANope',‘ field t?us interface 5.3 | CANgpe, data transfer protocol
- EasyDrive Profile "TabPos"
Field bus communication module
PCB_2 |Tabular travel set (PROFIBUS) 5.3 |PROFIBUS data transfer protocol
- EasyDrive Profile "TabPos"
CANpen field bus interface
PCC_1 | CANye field bus interface - DSP402-Profiles position mode 5.4 |CANy,e data transfer protocol
- DSP402-Profiles velocity mode
) -~ Field bus communication module
pcp_1 |16l bus communication module | oo oy ey 5.4 |PROFIBUS data transfer protocol
(PROFIBUS) ; - .
- EasyDrive-Profile "DirectPos
PCP_1 |PLC PLC 5.5 |see chapter 7
PCT_3 |PLC 1/0-terminals 5.5 |see chapter 7
PCC_3 |PLC CANopen field bus interface 5.5 | CANqpe, data transfer protocol
- EasyDrive-Profile "ProgPos"
Field bus communication module
PCB_3 |PLC (PROFIBUS) 5.5 |PROFIBUS data transfer protocol

- EasyDrive-Profile "ProgPos"

Table 5.1 Preset solutions for positioning

All pre-set solutions have an individual window for basic settings in
DRIVEMANAGER. Tabs contained therein differ in their general and special
functions. The general functions are listed in chapter 5.2.

5-2
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The special functions, i.e. the reference source for the respective
presettings, are described in chapter 5.3 to 5.5.

Chapter 5.6 defines the characteristics of the control location or the
device control including the terminal assignment.

Note: After selection of the preset solution the units and
standardization of the drive must first be adjusted, as
described in chapter 5.2.2. These are the basic requirements
for the settings following thereafter.

EN
53 E
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5.2 General

functions

Application Manual CDE/CDB/CDF3000

5 CDE/CDB/CDF3000 in positioning operation

Activating the function button "Basic Settings" in DRIVEMANAGER opens
the following window:

Drvesg sod tabde | g prcble | g mte | Lt s | Warcsimods | Sestcheng pomis |

Dby et ey o i
1 g gty | I | I
Mo |l||__.||.r:p.|| e ﬂ ||||_|_ 1] = Plslstvs ﬂ
Tt ke 100 Gmcdiad ] Geadia?
Cocalasation 00 Grwdind T
Rapd o 'I [ -
Folove s arden [ =] [ =]
ik o | =111 |
Efteet o g gl [ 2|1 =
m n o I [1]
Sy ford & |7 - nacre = oeractve =
Sopebciury prod [2= mactes _':] Jo- ractwe _:I

Wl | ]
Vo od macdwbioter - | CE e | v |

Fig. 5.1 Preset solution "Positioning, Travel set tables, control via terminal”

This chapter describes the types of positioning and the functions (control
buttons and tabs):

« Units and standardization

« Travel profile

« Referencing

e Limit switch

¢ Manual operation

5-4
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5.21 Positioning Positioning is sub-divided into three different modes:

modes Positioning mode

Meaning

ABSOLUTE

The positioning application requires an absolute reference position
(zero). This position is either generated by referencing or by means
of a position measuring system measuring absolute values. An

absolute distance is travelled with respect to this reference position.

RELATIVE

Relative travel tasks refer to the last target position, even if this
position has not yet been reached, e. g. when triggered during a
progressing positioning process. A new target position is thus
calculated on the following basis:

Target position (new) = Target position (old) + relative distance

Exceptions:
- Terminating an endless travel task with a relative travel task.
- Releasing a follow-up task in the table of travel sets with the

effect "NEXT - Inmediately, Rel.-Bez. ActPos."
Here the relative distance refers to the actual position at the time of
release. A new target position is thus calculated on the following
basis:

Target position (new) = Actual position + relative distance

Relative positioning processes do not require a reference point or no
reference travel.

ENDLESS

For endless travel tasks the drive is moved with the specified speed
(speed mode). A target position contained in this travel set is of no
meaning.

Table travel sets releasing a follow-up task with the start condition
"WSTP - Without stop from target position" are also endless travel
tasks. However, these are cancelled at the specified travel position
and transferred to the follow-up order.

An endless travel task can only be terminated with a new travel
task. Absolute travel tasks approach the new target position
directly. Relative travel tasks refer to the actual position at the time
of release.

Endless positioning processes do not require a reference point or no
reference travel.

Endless positioning can be used to realize a speed control or online
switching between positioning and speed control. The CANpeq
Profile DSP402 "Profile Velocity Mode" is a form of endless
positioning.

Application Manual CDE/CDB/CDF3000
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5 CDE/CDB/CDF3000 in positioning operation

Note: After selection of the preset solution the units and
standardization of the drive must first be adjusted. These are
the basic requirements for the settings following thereafter.
These settings can be made through the DRIVEMANAGER.

Units

For positioning the units for position, speed and acceleration can be set. If
not specified differently all positioning parameters are based on these
units. The following base units can be set:

¢ Translatory unit: m

« Rotary units: Degree, rev, rad, sec, min

¢ Special units: Incr, Steps

« Units with user defined text (max. 20 characters): User

The time basis for the speed is automatically set to [Exp*Path unit]/s, the
one for acceleration to [Exp*Path unit]/s2.

All parameters are integer values. Floating point settings are not possible.
For the input of a value lower than 1 (<1) of the base unit the exponent
must additionally be set. Base unit (e. g. [m]) and exponent (e. g. E-2)
thus determine the resulting unit (z. B. [cm]).

Dwmeenassn Ergnens Banie el R sl s
Position [ =] s E R T
e
Spred T - o Batn
Acceioy s T - [ m_'
o] gwea | I

Fig. 5.2 Specification of units

The parameter for the resulting unit is:

DRIVEMANAGER Value range WE Unit Parameters
Position - Degree | variable 792_FGPUN (_FG)
5-6

Application Manual CDE/CDB/CDF3000



LUST

5 CDE/CDB/CDF3000 in positioning operation

DRIVEMANAGER Value range WE Unit Parameters
Speed - Degree/s | variable 793_FGVUN (_FG)
Acceleration - Deg;ee/ variable 796_FGAUN (_FG)

After determining the units the input continues with the mechanical drive

values.

Feed constant and gear factor

The feed constant converts the specified path units into output shaft
revolutions. Furthermore, the gear transmission ratio can be entered as a
fraction. This ensures that the output shaft position is always converted to
the motor shaft without any rounding errors.

Aufuaner rrauel ennatans:
] Gepd conpmordng
1 Flavokutions of diving thait

G (i availabie

Favvolution of matorthal | 1

Revolions of diving thaft | 1

Bk | seew | | [Eanea ]|
Fig. 5.3 Settings for units and standardization
DRIVEMANAGER Value range WE Unit | Parameters

Feed constant / ) 789.0_FGFC
Path for n revolutions 0 ... 4294967295 360 | variable ( FO)
Feed constant / 789.1_FGFC
Output shaft revolutions 0... 4294967295 1 ) (_FG)
Gear/ 788.0_FGGR
Motor shaft revolution 0... 4294967295 1 ) (_FG)
Gear/ 788.1_FGGR
Output shaft revolutions 0... 4294967295 1 ) (_FG)

Application Manual CDE/CDB/CDF3000
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After the input of parameters the settings are checked by pressing
_Budk | "Ready". Pressing the "Return" button brings you back to the input of
units.

Checking the settings

3 The settings for units and standardization are checked fro plausibility and
p device internal value ranges and accepted.

In very few cases the following message will appear:

Indzmation [ ]
Chonsen stancludmation valuns do ol malch inbemal mescution and have boen re-adgaind
sduainerd

\'!I) Pleabe check tha new

[ | _we |

Fig. 5.4 Error message caused by collision

In this case value ranges or standardizations collided in the closed-loop
control. The units and standardization assistant now suggests a different
power or exponent for the unit and will ask you to check, accept or change
this in the units window, which is directly opened upon acknowledgement.
Accepting the new setting also adapts the feed constant.
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chapter 5.2.2.

contiol i

[ T ——

This mask is used to configure the limit values for the travel set, the profile
form and the travel range. The units have already been determined, see

a Tl

Dogset bl Dergolie | jhomng mode | Lk wvskchy | Manusimods | Sestchingponts |

Liret waluies
Meaa tmnng acoskastion o Gobie _ Unmations |
O TR Soprames— |
e kch ) ilwren [t el
Flolesrer sached vk TR
Profie:
Faoile o [2 K|
Sty e 100 [
Fetatng devcion |l. = Cownd dientior: rosmal j
Poostasg e [ T R - |
Hinarel Tade e atasn
Dweschion optmssng |oFFim =
Fafrey e tum L [T 101 = Pl it ey et e =1
e e B | pew | aew |
Fig. 5.5  Travel profile
Limit values:

DRIVEMANAGER Meaning Value range WE Unit Parameters
Max. Maximum speed of travel set. All speeds are . 724_POSMX
speed limited to this value. 0... 4294967295 | 10000 | variable (_PRAM)
Max. star.t-up Max. start-up acceleration of the positioning set 0 4294967295 | 10000 | variable 722_POACC
acceleration (_PRAM)
Max. bralflng Max. braking acceleration of the positioning set 0. 4294967295 | 10000 | variable 723_PODEC
acceleration (_PRAM)

Max. difference between positioning reference
Permissible trailing |and actual value of the profile generator An error . 757_PODMX
distance reaction E-FLW will be executed when exceeding 0...4294967295 | 180 | variable (_PBAS)
(see chapter 6.9).
"Reference Hysteresis for the target position to display the
reached" staty§ Target posn}on reached". If the‘actual 0. 4294967295| 100 |variable 758_POWIN
window position is in this window, the status will be set to (_PBAS)
1.

Table 5.3

Application Manual CDE/CDB/CDF3000

Basic settings for travel profile
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L U ST 5 CDE/CDB/CDF3000 in positioning operation

The buttons "Limitations" and "Stop ramps" are described under the
general software functions in chapters 6.2.2 (Limitations) and 6.2.3 (Stop
ramps).

Limitations are adjustable for:
e torque
* rotary speed
Stop ramps or their reactions are adjustable for:

« switching off of closed-loop control
« stop feed

e quick stop

e Error

Speed override

In positioning the travel speed can be scaled online. The speed override
function with a possible scaling range from 0% - 150% of the travel speed
serves this function.

The override is set by means of the volatile parameter POOVR.

Function Value range WE L Parameters
types
Speed 0 0 usign8 753-POOVR
override 0...150% 100% (RAM) (_PBAS)

The override function is activated by:

* Changing the parameter 753-POOVR, e. g. via field bus

¢ Analog input FISA1 = SCALE.
The analog value is written directly to parameter 753-POOVR.
Manual changing of 753-POOVR is of no effect in this case.

* PROFIBUS EasyDrive control word "DirectPos".
The transmitted value is set directly to parameter 753-POOVR.
Manual changing of 753-POOVR is of no effect in this case.

Application Manual CDE/CDB/CDF3000 5-10
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5 CDE/CDB/CDF3000 in positioning operation

Profile
DRIVEMANAGER Meaning Value range WE Unit | Parameters
0: Linear acceleration profile, i.e. no jerk limitation
) 3: Jerk limited acceleration profile with programmed ) ) 597-MPTYP
Type of profile | ™ " fime 596-JTIME 0-3 3 (_SRAM)
1,2: no function
Slip time with | The acceleration and deceleration time increases by 0- 2000 100 ms 596-JTIME
jerk limitation | the slip time. A jerk limitation is thus achieved. (SRAM)
Sense of 0: Nornjal - positive position values = clockwise 795-FGPOL
rotation rotation of motor 0/1 0 - (FO)
1: No function -
OFF (0): Off - limited travel path, e g. for linear axes
ON (1): On - endless travel path, e g. for round axes 773-PORTA
Travel range Definition of a circulation length is required. OFF / ON OFF (_PBAS)
For the round table configuration further ~
adjustment possibilities must be implemented.

Direction optimization

Endless travel path - round table configuration

With an endless travel range, frequently referred to as round table, further
detailed settings are possible. All travel paths are in this case calculated
on a range 0 <= travel path < circulation length.

again.

DRIVEMANAGER Meaning Value range | WE |Parameters
N OFF (0): Switched off
Direction ON (1): Switched on OFF..ON | oFf |77°-PODOP
optimization . (_PBAS)
Further explanations see below
OFF (0): No reversing lock
POS (1:) Positive sense of rotation
. locked 308_DLOCK
Reversing lock NEG (2): Negative sense of rotation OFF ... NEG | OFF (_CTRL)
locked
Further explanations see below
The circulation length specifies the
Circulation position range. Thereafter (in case of 0.. 360 774_PONAR
length overrun) the system starts at 0 4294967295 (_PBAS)

Application Manual CDE/CDB/CDF3000
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Reversing lock

Behaviour of absolute travel
tasks

5 CDE/CDB/CDF3000 in positioning operation

Examples for a circulation length of 360°, actual position of 0° and
absolute positioning:

Without direction optimization With direction optimization
1) Reference value 120°:

2) Reference value 240°;

o

3) Reference value 600° (= 360° + 240°)

Table 5.4 Examples for a circulation length of 360°

In a round table configuration a reversing lock always has priority. If the
negative sense of rotation was locked in the previous examples, the
system would always move in positive direction, even if the direction
optimization was active.

Absolute travel tasks are divided into three sections, depending on their
target position.

Travel range Effect

Target position < circulation

length The drive approaches the specified target position.

Target position = circulation

length The drive will stop.

Within the range of the circulation length the drive travels to
the "Target position - (n x circulation length)".

n = integer proportion of target position/circulation length
Example:

Circulation length=360°, absolute target position=800°

n = 800°/360° = 2,222

Target position > circulation
length

Target position = 80° = 800° - 2 x 360°

Table 5.5 Endless travel range - behaviour of absolute travel tasks

Application Manual CDE/CDB/CDF3000 5-12
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Behaviour of relative travel
tasks

Behaviour of endless travel
tasks

Behaviour in case of travel set
changes during progressing
positioning

5.2.4 Referencing

5 CDE/CDB/CDF3000 in positioning operation

Relative travel tasks always refer to the last target position, even if this
position has not yet been reached, e.g. when triggered during a
progressing positioning process.

With relative travel tasks paths longer than the circulation length are
possible, if the target position exceeds the circulation length.

Example:

Circulation length = 360°; relative target position = 800°, start position =
00

The drive performs two complete revolutions (720°) and stops during the
3rd revolution at 80° (800° - 720°).

For endless travel tasks the drive is moved with the specified speed
(speed mode). A target position contained in this travel set is of no
meaning. Table travel sets releasing a follow-up task with the start
condition "WSTP - Without stop from target position" are also endless
travel tasks. However, these are cancelled at the specified travel position
and transferred to the follow-up order.

Endless travel tasks run with specified speed, irrespective of the
circulation length. When switching to the next travel set (absolute or
relative) the system moves to the new target position in the present travel
direction. An active direction optimization is thereby neglected.

The travel task is changed while positioning is in progress. If, in this case,
the drive does not stop at the new target position, e. g. because of a too
long deceleration time, the drive will overshoot and return to the target
position.

If the reversing lock is in this case active the drive will brake to speed O,
accelerate again with the defined travel profile and continue in travel
direction to the target position.

In case of overshooting a set path optimization is neglected.

Referencing is performed to generate an absolute position reference
(related to the entire axis) and must normally be performed once after
switching on the mains supply. Referencing is required when running
absolute positioning processes without an absolute encoder (e. g. SSI-
Multiturn-Encoder). All other positioning procedures (relative, endless) do
not require referencing. For zeroizing with absolute encoders referencing
type -5 is available.

There are 41 different types, which can be set as required by the
application.

5-13
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5 CDE/CDB/CDF3000 in positioning operation

By selecting the referencing (type -5 to 35) and determining the setting
- the reference signal (positive limit switch, negative limit switch,
reference cam)
- the travel direction of the drive and
— the position of the zero pulse

can be defined. The referencing sequence corresponds with the
graphically displayed referencing type.

Poatsnersy. Lable procers sein. contiol ma Iremnal

Dovorg vl bl | Dimrg proils  Momng nccte | Lot wesich | Manusimode | Sesicieng ot |

Dk g valeip V1 | TR

Lhowe g oty V7 % b

Acosksion [ = e

S part o e [ -

3t erin ['fr Ti) = iz regirsment rpad, tus, PLE ‘-J
]

i Al I
Pislaranos Cams _—L_

Unks ord dcdanonin | [ R e

Fig. 5.6 Selection window for referencing

DRIVEMANAGER Meaning Value range WE Unit | Parameters

The referencing t ifies the event requir
_ e referencing type spec es the event required 730_ HOMDT
Referencing type |to set the reference point. -5...35 -1

) (_HOM)
Further explanations see below.

Rapid motion Referencing speed to the first referencing event 0. 4294967295 20 Degree/ | 727_HOSPD
speed V1 (reference cam, zero pulse) S (_HOM)
Creep speed V2 Referenm_ng speed from the_flrst ev_e_nt for slow 0. 4294967295 20 Degree/ | 727_HOSPD
approaching of the referencing position S (_HOM)
Degree/
Acceleration Acceleration during the entire referencing process | 0 ... 4294967295 10 32 72:3;:-50'\//]\)00
Zero boint offset The reference point is always set with the -2147483648 ... 0 Dearee 729_HOOFF
P zero point offset. 2147483647 g (_HOM)
. Start condition for referencing. 731_HOAUT
Start condition Further explanations see below. OFF ... TBEN OFF (_HOM)
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Table 5.6

5 CDE/CDB/CDF3000 in positioning operation

Settings for referencing

Start of referencing

The start conditions can be programmed.

Effect

Referencing is requested via:

- field bus (DSP402-Homing mode or EasyDrive control word),
level triggered (1- referencing On, 0- referencing Off)

- Terminal (ISxx=HOMST, flank triggered 0->1)
- PLC (command GO 0, flank triggered)
Referencing is started with every request.

Referencing is automatically started once when initially starting the
control. No further referencing takes place if the referencing
conditions remain unchanged for other starts of the control.

Only valid when positioning with table travel sets.

Referencing is automatically performed once when initially selecting a
travel set. No further referencing takes place if the referencing
conditions remain unchanged for other travel set selections.

Application Manual CDE/CDB/CDF3000

BUS | Setting
0 OFF
1 AUTO
2 TBEN
Table 5.7

Referencing start conditions

Referencing type

The following describes the different types. The individual reference
points, which correspond with the zero point, are numbered in the graphs.
The different speeds (V1-rapid motion, V2-creep speed) and the
movement directions are also shown.

The four signals for the reference signal are:

* Negative (left) hardware limit switch
» Positive (right) hardware limit switch
* Reference cams

* Index signal of the encoder

In referencing the absolute encoders (e. g. SSI-Multiturn-Encoder) are a
special feature, because they directly create an absolute relation to the
position. Referencing with these encoders therefore does not require any
movement and, under certain conditions, energizing of the drive may also
not be necessary. However, adjustment of the zero point is still necessary.
The type -5 is particularly suitable for this purpose.
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Type -5, absolute encoder

Type -4, continuous
referencing, neg. reference
cams

Type -3, continuous
referencing, pos. reference
cams

5 CDE/CDB/CDF3000 in positioning operation

This type is particularly suitable for absolute encoders (e.g. SSI-
Multiturn-Encoder). Referencing takes place immediately after switching
the mains supply on, which means that it can also be activated in de-
energized state.

The current position complies with the zero point. The zero position is
calculated on basis of the absolute encoder position + zero point offset.

According to this, referencing with zero point offset =0 supplies the
absolute position of the SSI-encoder, e.g. in operation of a SSI-Multiturn-
Encoder. Another referencing with unchanged setting of the zero point
offset does not cause a change in position.

Referencing or zero point adjustment for the system must be performed
as follows

1. Enter zero point offset =0

2. Referencing (start referencing) delivers the absolute position of the
sensor

3. Move drive to reference position (zero point of machine)

4. At this point enter the zero point offset (the value by which the
position is to be changed with respect to the displayed position)

5. Repeat referencing (start referencing)
6. Save the setting (zero point offset)

7. The system will be automatically referenced when switching the
mains supply on. Manual referencing is no longer necessary.

Like referencing type 22, with subsequent possibility of continuous
referencing. Further explanations under "Type -3".

Like referencing type 20, with subsequent possibility of continuous
referencing.

Types "-3" and "-4" can only be used with endless travel range (773-
PORTA=0ON). They serve the fully automatic compensation of slippage or
inaccurate transmission ratio. After initial referencing the actual position is
overwritten with the zero point offset at every rising flank of the reference
cam. The path still to be travelled is corrected, the axis is thus able to
perform any number of relative movements to one direction without
drifting off, even with drives susceptible for slippage.

The circulation length (774-PONAR) must come as close as possible to
the path between two reference signals. With other words: E.g., the same
position must be indicated after one circulation, as otherwise disturbing
movements may occur during a correction. The permissible trailing
distance (757-PODMX) must be bigger than the maximum mechanical
inaccuracy.

5-16
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A

Type -2, no referencing

Type -1, actual position = 0

Type 0

Type 1, negative limit switch
and index signal

5 CDE/CDB/CDF3000 in positioning operation

Attention: The correction of the actual position takes place in form of
jumps. No acceleration ramps are active. The correction is
this dealt with like a trailing error compensation. The
maximum speed during the correction process can be
adjusted under the function "Limitations" (see chapter 6.2.2).
Here the maximum speed of the positioning travel profile is
not active.

No referencing is performed. The zero point offset is added to the current
position. During initial switching on of the power stage the status
"referencing completed" is set.

This type is most suitable for absolute encoders, as long as no zeroizing
is required. For zeroizing you should select type -5.

The actual position corresponds with the zero point, it is set to 0, i. e. the
closed-loop control runs a actual position reset. The zero point offset is
added.

Not defined.

The initial movement takes place according to Fig. 5.7 in direction of the
negative (left) hardware limit switch (this switch is inactive) and the
direction of movement is reversed with active flank. The first index signal
after the descending flank corresponds with the zero point.

=

i i

| vi

| Q)__l>
1 v2

I

Index signal _!_l_
I
I
I

]
I
negative limit switch | |

Fig. 5.7 Type 1, negative limit switch and index signal
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Type 2, negative limit switch
and index signal

Type 3+4, positive limit switch
and index signal

Application Manual CDE/CDB/CDF3000

5 CDE/CDB/CDF3000 in positioning operation

The initial movement takes place according to Fig. 5.8 in direction of the
positive (right) hardware limit switch (this switch is inactive) and the
direction of movement is reversed with active flank. The first index signal
after the descending flank corresponds with the zero point.

=

Index signal _|_|_I
]
positive limit switch _|J_!_

Fig. 5.8 Type 2, negative limit switch and index signal

The initial movement takes place according to Fig. 5.9 in direction of the
positive (right) hardware limit switch, if the reference cam is inactive, see
symbol A in Fig. 5.9.

As soon as the reference cam becomes active, the direction of movement
will be reversed for type 3.

The first index signal after the descending flank corresponds with the zero
point. For type 4 the first index signal after the ascending flank
corresponds with the zero point.

The initial movement takes place in direction of the negative (left)
hardware limit switch and the reference cam is active, see symbol B in
Fig. 5.9.
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L U ST 5 CDE/CDB/CDF3000 in positioning operation

If the reference cam becomes inactive, the first index signal of type 3
will correspond with the zero point. With type 4 the movement direction
will change as soon as the reference cam becomes inactive. The first
index signal after the ascending flank corresponds with the zero point.

=0

A 1

Index signal

Reference cams _._I_I_

Fig. 5.9 Type 3+4, positive limit switch and index signal

Type 5+6, negative limit switch | The initial movement takes place in direction of the positive (right)
and index signal hardware limit switch and the reference cam is active, see symbol A in
Fig. 5.10.

For type 5 the first index signal after the descending flank corresponds
with the zero point. When the reference cam becomes inactive, the
direction of movement with type 6 will be reversed and the first index
signal after the ascending flank corresponds with the zero point.

The initial movement takes place in direction of the negative (left)
hardware limit switch and the reference cam is inactive, see symbol B in
Fig. 5.10.

EN
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Type 7 to 10, reference cams,
index signal and positive limit
switch

5 CDE/CDB/CDF3000 in positioning operation

With type 5 the direction of movement is reversed as soon as the
reference cam becomes active, and the first index signal after the
descending flank corresponds with the zero point. For type 6 the first
index signal after the ascending flank corresponds with the zero point.

| e |

| vi i B
v2

Index signal ] |
I I
I
I I
I
I

Reference cams |

Fig. 5.10  Type 5+6, negative limit switch and index signal

The initial movement is in direction of the positive (right) hardware limit
switch. Limit switch and reference cam are inactive, see symbol A in Fig.
5.11.

Type 7 changes the direction of movement after the active reference cam.
The first index signal after the descending flank corresponds with the zero
point. With type 8 the zero point corresponds with the first index signal
with active reference cam. Type 9 changes the direction of movement, if
the reference cam has been overtravelled. The zero point corresponds
with the first index signal after the ascending flank. With type 10 the
reference cam is overtravelled and the first index signal after this
corresponds with the zero point.

The initial movement is in direction of the negative (left) hardware limit
switch. The positive limit switch is inactive and the reference cam is
active, see symbol B in Fig. 5.11.

With type 7 the zero point corresponds with the first index signal after
descending flank of the reference cam. Type 8 changes the direction of
movement after descending flank of the reference cam. The zero point
corresponds with the first index signal after the ascending flank of the
reference cam.

The initial movement is in direction of the positive (right) hardware limit
switch. The limit switch is inactive and the reference cam is active, see
symbol C in Fig. 5.11.
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Type 11 to 14, reference cams,
index signal and negative limit
switch

5 CDE/CDB/CDF3000 in positioning operation

Type 9 changes the direction of movement, if the reference cam is
inactive. The zero point corresponds with the first index signal after the
ascending flank. With type 10 the first index signal is the zero point after
descending flank of the reference cam.

The initial movement is in direction of the positive (right) hardware limit
switch. Limit switch and reference cam are active. As soon as the positive
limit switch becomes active the direction of movement will change, see
symbol D in Fig. 5.11.

With type 7 the first index signal after overtravelling the reference cam
corresponds with the zero point.

Type 8 changes the direction of movement, if the reference cam has been
overtravelled. The zero point corresponds with the first index signal after
the ascending flank. With type 9 the zero point corresponds with the first
index signal with active reference cam. Type 10 changes the direction of
movement after the active reference cam. The first index signal after the
descending flank corresponds with the zero point.

~
~
e
=

i V2 :
:VZ B | C v2: @—P

|
I
I
Index signal !
|
I
|

I I

I I

| // |

i " i

Reference cams : IIII |
— | o
positive limit switch | | 11 | —

1/

Fig. 5.11  Type 7 to 10, reference cams, index signal and positive limit switch

The initial movement is in direction of the negative (left) hardware limit
switch. Limit switch and reference cam are inactive, see symbol A in Fig.
5.12.

Type 11 changes the direction of movement after the active reference
cam. The first index signal after the descending flank corresponds with
the zero point. With type 12 the zero point corresponds with the first index
signal with active reference cam.
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Type 13 changes the direction of movement, if the reference cam has
been overtravelled. The zero point corresponds with the first index signal
after the ascending flank.

With type 14 the reference cam is overtravelled and the first index signal
after this corresponds with the zero point.

The initial movement is in direction of the negative (left) hardware limit
switch. The limit switch is inactive and the reference cam is active, see
symbol B in Fig. 5.12.

Type 13 changes the direction of movement, if the reference cam is
inactive. The zero point corresponds with the first index signal after the
ascending flank. With type 14 the first index signal is the zero point after
descending flank of the reference cam.

The initial movement is in direction of the positive (right) hardware limit
switch. The negative limit switch is inactive and the reference cam is
active, see symbol C in Fig. 5.12.

With type 11 the zero point corresponds with the first index signal after
descending flank of the reference cam. Type 12 changes the direction of
movement after descending flank of the reference cam. The zero point
corresponds with the first index signal after the ascending flank of the
reference cam.

The initial movement is in direction of the negative (left) hardware limit
switch. Limit switch and reference cam are active. As soon as the
negative limit switch becomes active the direction of movement will
change, see symbol D in Fig. 5.12.

With type 11 the reference cam must be overtravelled, so that the first
index signal corresponds with the zero point.

Type 12 changes the direction of movement, if the reference cam has
been overtravelled. The zero point corresponds with the first index signal
after the ascending flank.

With type 13 the zero point corresponds with the first index signal with
active reference cam.
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Type 15 and 16

Type 17 to 30, reference cams

5 CDE/CDB/CDF3000 in positioning operation

Type 14 changes the direction of movement after the active reference
cam. The first index signal after the descending flank corresponds with
the zero point.
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Fig. 5.12  Type 11 to 14, reference cams, index signal and negative limit switch
These types of referencing are not defined.
Referencing types 17 to 30 are similar to types 1 to 14. The zero point

determination does not depend on the index signal, but solely on the
reference cams or the limit switches.

I v2 ‘ VI1

Reference cams I

Fig. 5.13  Type 17 to 30, reference cams
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Type 1 |analog Type 17

Type 4 |analog Type 20

Type 8 |analog Type 24

Type 12 |analog Type 28

Type 14 |analog Type 30

Table 5.8 Type analogy for the individual types of referencing
Type 31 and 32 These types of referencing are not defined.
Type 33 and 34, index signal The zero point corresponds with the first index signal in direction of
movement.
-
E T LI T T ﬂ
@) |
| | | I
I | I
O
Index signal | | | |

Fig. 5.14  Type 33 and 34, index signal

Type 35 The current position complies with the zero point. No reset is performed.
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5.2.5 Limit switch

5 CDE/CDB/CDF3000 in positioning operation

Software limit switch

The software limit switches are only valid for positioning. They only
become active after successful referencing.

The software limit switches are only activated by identical setting (limit
switch+ = limit switch- = 0).

Faosilioning, lable peocess sels, ennlind v Iesminsl

Driviny st tabie | Drving protie | Hosrgmode | Lind witch || Mar

Softwale endswAchc
Popiive I 1] Grad
Notipatress I o Gred

Hasitheis mrufewabchms coan b sel v huncbon mmik g™

DRIVEMANAGER Meaning Value range WE Unit | Parameters
Positive ﬁ]Oﬂ(‘;\;?triscesz;::vngh -2147483648 ... 0 |variable 759-SWLSP
po: 2147483647 (_PBAS)

rotation
Negative ﬁ]o:g Zrt?\);n;g;svgt:fh 2147483648 . | ape | 7BO-SWLSN
9 9 2147483647 (_PBAS)

rotation

The behaviour or reaction depends on the parameterized fault reaction
(see chapter 6.9) and the positioning mode.

Positioning mode Behaviour/reaction

Absolute Before releasing an absolute travel task the system will
check whether the target is in the valid range, meaning
inside the range of the software limit switches. If the
Relative target is outside the limits no travel order will be
submitted and the programmed fault reaction acc. to 543-
R-SWL will be performed.

The drive moves until a software limit switch is detected.
Endless After this the programmed fault reaction acc. to 543-R-

(speed controlled) SWL is performed. A rapid stop is also performed

with reactions of R-SWL=NOERR or WARN

Table 5.9 Behaviour of the software limit switches

EN
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5.2.6 Manual
operation / Jog
mode

Jog mode via terminal or field
bus

5 CDE/CDB/CDF3000 in positioning operation

Hardware limit switch

The hardware limit switches are valid for all types of closed-loop control.
They are connected via drive controller inputs. For this purpose two
inputs must be set up as described in chapter 6.1.1.

Manual operation/Jog mode is only valid for positioning. With jog mode
activated the drive is operated in speed controlled mode (endless).

For manual operation two different jog speeds can be set. These can be
activated via the window DRIVEMANAGER Manual operation or via terminal
and field bus. This activation requires that the drive is stopped.

Pursitlonivge, Labdi jrocee weis, control via Dermbned (]}

Dwirsg il bl | Do pactls | Moming maels | Lk peich  Warwl mode |f..-.|'vw.-mn |
Speeon:
Ul oy i) [
Slow g oL 't
M f B
Tl itwart d afeiebt Lp it 8 B it s, F Bistnarng el

DRIVEMANAGER Value range WE Unit Parameters
Speed 0..4294967295 | 4000 | variable | 721_VQJOG (_PRAM)
Rapid motion
Speed 04294967295 500 | variable | 720_VSJOG (_PRAM)
Creep speed

In jog mode the drive is controlled by means of two signals or inputs,
either in positive or negative direction. If one of these signals becomes
active while the control is active, the drive will move with creep speed.
Rapid motion is activated by operating the second jog input also in creep
speed status. If the first signal is deactivated in rapid motion, the drive will
stop. If it is set again, the drive will again move with creep speed, even if
rapid motion had been requested. An example for a jog sequence in
positive travel direction is shown in Table 5.10.
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5 CDE/CDB/CDF3000 in positioning operation

Application Manual CDE/CDB/CDF3000

Ser.-No. s.;.?:: I STI?:; ! Status of axis

1. 0 0 Standstill

2. 1 0 Creep speed
3. 1 1 Rapid motion
4, 0 1 Standstill

5. 1 1 Creep speed
6. 1 0 Creep speed
7. 1 1 Rapid motion
8. 1 0 Creep speed
9. 0 0 Standstill

Table 5.10 Example jog operation in positive direction
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5.3 Positioning with
table travel sets

A

5.3.1 Travel set
selection

5 CDE/CDB/CDF3000 in positioning operation

For the preset solutions PCT_2, PCC_2 and PCB_2 the travel set table is
preset as setpoint source. The specific settings of the control via 1/O-
terminals or field bus are described in chapter 5.6. If the drive is
controlled via field bus, the special proprietary EasyDrive protocol
"TablePos" is used.

There are 16 travel sets (0-15). A travel set consists of:

1. Target position

. Mode for absolute/relative/endless positioning
. Speed

. Start-up acceleration

. Braking deceleration

. Repetition of a relative travel set

~N o 0ok WODN

. Follow-up order logics with various provisional conditions. Follow-up
orders enable the realization of small automated sequence
programs.

8. Travel set dependent switching points, see chapter 5.3.4
A slip time in ms programmed in the travel profile serves as jerk limitation.

It applies for all travel sets. The travel sets can only be set via the PC
desktop DRIVEMANAGER or field bus.

Note: The travel sets have the predefined standard units. Before
parameterizing the travel sets you must therefore first set the
units and the standardization, see chapter see chapter 5.2.2.

Travel sets can be selected and activated via terminal or field bus. The
number of the active travel set is indicated by a parameter, and, binary
coded, via the outputs (if parameterized).

The inputs planned for travel set selection are configured with Fixxx =
TABX, see example in Table 5.11. The selection is binary coded.

The binary valence (2°, 21, 22 | 25) results from the TABx-assignment.
The setting TABO thereby has the lowest (2°), the setting TAB3 the
highest valence (23). A logic-1-level at the input activates the valence.
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Example:
IE07 |1E06 |IE05 [1E04 |IE03 |1E02 [IE0T |IE0O [1S03 |1S02 [1S01 [1S00 | SElectable
travel sets
TAB3 | TAB2| TAB1 | TABO
= = = = 0_15
28| 22 | 21| 20
TAB2 TAB1 TABO
= = = 0_7
22 2! 20
TAB1 TABO TAB3
- _ _ 0-3,
,f 0 53 8-11
Table 5.11 Example for the travel set selection via terminal

A separate release signal (see Table 5.12) via an input or the field bus
(trigger) is required to activate a travel set via terminal. The selection of a
new table index and thus a new travel task will interrupt the ongoing 5
positioning process or the follow-up order logic.

Control

location Signal Comment

Release of selected travel set

The selection of a new table index and thus a new
travel task will always interrupt the ongoing
positioning process or the follow-up order logic.

Next start

Effect like "TBEN", if a follow-up order is started
but no follow-up order is available or waiting.
FOSW will then start the next selected travel set.

Input Fixxx = TBEN

1/0-terminal

Input Flxxx = FOSW

Release of selected travel set

Bit The selection of a new table index and thus a new
"Perform travel task" travel task will always interrupt the ongoing
positioning process or the follow-up order logic.

Field bus Next start

Bit Effect like bit "Perform follow-up task", if a follow-
"Repetition/perform up order is started but no follow-up order is
follow-up order" available or waiting. FOSW will then start the next
selected travel set.

Table 5.12 Release signal for new travel set

EN
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5.3.2 Sequence of
travel set
selection with
follow-up order
logic

5 CDE/CDB/CDF3000 in positioning operation

The following parameters are used to select or display the active travel
set:

DRIVEMANAGER Meaning Valuerange | WE | Unit | Parameters
Travel set selection.
- This parameter describes 0-15 0 - 278-TIDX
L (_RTAB)
the selection via inputs.
Display parameter
776-ATIDX
- Shows the currently 0-15 0 - (_RTAB)

processed travel set.

With the HALT-Logic (Enable feed) (terminal or bus) a progressing
positioning can be interrupted either with the programmed or the quick
stop ramp (see chapter 6.2.3) and subsequently continued again.

The sequence of travel set editing is prioritized:

1. Execution of the selected travel set

2. Execution of repetition with relative travel sets
Repetitions are performed with parameterizable start conditions. The
start conditions are identical with the ones of the follow up order.

3. Jump to the next travel set
The follow-up order is performed with parameterizable start
conditions. The start conditions are identical with the ones for the
repetitions.

Activation of a travel set always interrupts this sequence.
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This sequence is shown in Fig. 5.15

( Start )

Select
travel set

y

Execure
travel set

L I F’-'El..|\|-l’-c-m =

(- IE = >
ool s gl [FWOT E1 rpar b oo, T 7|

e ol simtg conad |CFF = Oy g i it =

R o p—

[ [1=twmwmz _:|.>
Iy e
mpmdime [ [T R T 2]

[ T —— E-nl-nm-’u—nm:u =

Dk [ 0 0om

Fig. 5.15 Sequence of travel set selection with follow-up order logic
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5.3.3 Parameterization
of the travel set M
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Target position

The target position can be parameterized in a user defined path unit.

DRIVEMANAGER Value range WE Unit Parameters
272.x-PTPOS
" -2147483648 ... )
Target position 9147483647 0 variable (_RTAB)
x = travel set 0-15

Mode

The mode defines the relation to the target position. In this context please
observe the notes in chapter 5.2.1-"Positioning modes".

DRIVEMANAGER Value range WE Unit Parameters
274.x_PTMOD
Mode ABS ... SPEED REL (_RTAB)
X = travel set 0-15

Application Manual CDE/CDB/CDF3000 5-32
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Mode settings:

BUS Setting Effect

The target position always refers to a fixed reference zero
0 ABS )

point.

A relative travel task always refers to a variable position.
1 REL Depending on the start conditions for repeat or follow-up

order this may either be the last target position or the current

position.

The axis moves with the speed profile programmed in the
2 SPEED o

selected travel set. The target position is of no relevance.

Speed

The speed can be specified signed A negative setting is only evaluated in
case of an endless positioning. The speed is limited by the maximum
speed in the travel profile.

DRIVEMANAGER Value range WE Unit Parameters
Speed 2147483648 .. | 4009 variable 27:()’.);}IJATBS)PD
P 2147483647 -
x = travel set 0-15

Acceleration

The acceleration values for starting and braking can be parameterized
irrespective of each other. The input 0 means that the acceleration will
take place with maximum ramp steepness or maximum torque. The
acceleration values are limited by the maximum values in the travel

profile.
DRIVEMANAGER Value range WE Unit Parameters
276.x_PTACC
Start-up acceleration | 0 ... 4294967295 | 10000 variable (_RTAB)
X = travel set 0-15
277.x_PTDEC
Braking acceleration 0...4294967295 | 10000 variable (_RTAB)
x = travel set 0-15
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Repetition

A travel set with relative positioning can be repeated several times with
the programmed value. Like the follow-up order, the repetitions of the
travel set are started in dependence on the start condition. The execution
of possible repetitions has priority over the execution of a follow-up order.

DRIVEMANAGER Value range WE Unit Parameters
762.x_FOREP
Repetition 0..255 0 (_RTAB)
x = travel set 0-15

Follow-up order

The parameterization of a follow-up order for a travel set enables the
realization of small automated sequential programs.

The setting "-1" signalizes that no further travel set (follow-up order) is to
be activated.

DRIVEMANAGER Value range WE Unit Parameters
761.x_FONR
Follow-up order -1..15 -1 (_RTAB)
x = travel set 0-15

Start condition - activating condition "WANN"

This start condition can be used to adjust when a travel set is to be
repeated or the follow-up order is to be activated.

DRIVEMANAGER Value range WE Unit Parameters
764.x_FOST
Start condition SW ... WSTP SW (_RTAB)
x = travel set 0-15

Description of setting:

BUS Setting Meaning

0 SW Switch- digital input or control bit starts the sequence
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Start condition = SW:

Start condition = SW-DT:

5 CDE/CDB/CDF3000 in positioning operation

BUS Setting Meaning
The repetition or the follow-up order is started with a
1 DT programmable delay time after the target position has been
reached.

A repetition or the follow-up order is started via a digital input

2 SW-DT or control bit, but at the latest after a defined delay time.

The drive moves to the target position with speed v1 of the
3 WSTP current travel set and then accelerates "on the fly" (without
stop) to V2 or the repetition or the follow-up order.

Effect start condition - activation condition "WIE"

The "WIE"-condition is parameterized in dependence on the setting of the
previously selected "WANN"-activation condition:

DRIVEMANAGER Value range WE Unit Parameters
765.x_FOSWC
Effect of start signal OFF ... NEXT OFF (_RTAB)
X = travel set 0-15

Activation of the follow-up order or repetition is flank triggered (High-
Level). The effect of a start signal during a running positioning process
can be parameterized, see Table 5.13.

Bus| Setting Meaning
Signals occurring during an ongoing positioning process are ignored.
0 OFF ) ) :
Thus a signal never interrupts a running travel task.
Signals occurring during an ongoing positioning process cause an
immediate change of the current target position. A relative proportion is
1 STORE added to the previous target position and approached without

intermediate stop. The number of follow-up orders to be executed
depends on the accumulated signal flanks. This function is useful for
relative positioning.

Signals occurring during an ongoing positioning process cause an
immediate change of the current target position. A relative proportion is
2 NEXT added to the actual position at the time of the change and approached
without intermediate stop. This position is most suitable for
compensation of a residual path.

Table 5.13 Effect of start condition for repetition and follow-up order

If no travel set is being processed or no repetition active, the signal to
activate the follow-up order will start the travel set, that has been selected
via terminal or field bus system. See “Travel set selection”, page 5-28.

The parameters effect start signal (FOSWC) in Table 5.13 and the delay
time (FODT) must be set.

EN
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Example travel set linkage with

follow-up order logic

5 CDE/CDB/CDF3000 in positioning operation

Delay time

This field will only become active if the delay time (DT, SW-DT) for the
follow-up order has been selected under start condition.

DRIVEMANAGER Value range WE Unit Parameters
763.x_FODT
Delay time 0...65535 0 ms (_RTAB)
x = travel set 0-15

The following picture shows two examples for positioning with follow-up
order (travel set 2).

v
A

FOST = SW, DT or SW-DT

\
VZ L

T

Travel set 1 Travel set 2

v FOST = WSTP

A ¢

aDECZ

v, \
il il ‘t

Travel set 1 Travel set 2

Switching point A and B

Two switching points can be evaluated per travel set. Switching points 0-3
are selected via two parameters. The entry 0 does not select a switching
point (inactive).

DRIVEMANAGER Value range WE Unit Parameters

771.x_PTSP1
Switching point A 0..4 0 (_RTAB)
X = travel set 0-15

772.x_PTSP2
Switching point B 0..4 0 (_RTAB)
x = travel set 0-15
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5.3.4 Switching
points

Sty gt
Faget pocban

Target position

Four switching points can be defined. Each switching point can modify up
to three markers. The switching points can be used in all travel sets. A
maximum of two switching points can be used in each travel set.
Configuration takes place via the travel set dependent switching point
configuration. Each switching point has the following settings.

Foastsnarsg. tabde procers aeli. contiol va Tnsenal E

Duverg tod tabde. | Diing puciie | Meoming mote | Lt owitch, | Warusimods  Swichegponts |

— ] —
[RELE (1) w e 10 oty st o] | [BELE et ot pomies. ]
[SETmese =] [cewedes |
[[FF 121 = Inacte =] [OFF 10 = e =
|:"| 11 = Inaciey ﬂ ||:|| N = i j
|

The target position is effective in dependence on
mode and its linkage with a travel set.

the switching point

Application Manual CDE/CDB/CDF3000

DRIVEMANAGER Value range WE Unit Parameters
-2147483648 ... 766.x_CPOS
Target position (2147483647 0 variable (_RTAB)
X = switching point 0-3
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Mode
DRIVEMANAGER Value range WE Unit Parameters
767.x_CREF
Mode ABS ... RELE ABS (_RTAB)
X = switching point 0-3
Setting of mode:
BUS Setting Meaning
The switching point refers to the reference position or the
0 ABS b
absolute position of the system.
1 RELS Relative to the travel set start position: Switching point
responds after a relative path related to the start position.
Relative to the travel set end position: The switching point
2 RELE responds after a relative path before reaching the end
position.
Marker
DRIVEMANAGER Value range WE Unit Parameters
768.x_CM1CF
Marker 1 OFF ... INV OFF (__RTAB )
X = switching point 0-3
769.x_CM2CF
Marker 2 OFF ... INV OFF (__RTAB )
X = switching point 0-3
770.x_CM3CF
Marker 3 OFF ... INV OFF (__RTAB )
X = switching point 0-3
Marker function:
BUS Setting Meaning
0 OFF inactive
1 SET Marker is setto 1
2 CLEAR Marker is set to 0
3 INV Marker is inverted

Application Manual CDE/CDB/CDF3000
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DRIVEMANAGER:

The actual position is transferred to the corresponding table by means of
the DRIVEMANAGER.

1. Opening of the manual mode window and selection of the tab "Travel
set table".
2. Moving the drive to the position to be learned.

3. Enter the travel set number in the manual mode window and click on
button "Accept".

Positioning. table process sets, control via terminal

Dirrwireg fed babis |hm'.gpmlin | Himangy ke | Liredt vt

lmm] Diriving s&t numbeer 2
= D >
frem] T aiggel prdviskaon T i
[ I 1000 e
e

S | Ston bolow up order oo 1
Temzh b
T sbos ower of oument position in jelecied dive pet t #ppi,l |

Fig. 5.16  Teach-In via DRIVEMANAGER

Terminals:

If an input is parameterized for "Teach in" (FIxx = TBTEA), the current
position is transferred to the travel set in the table as target position, with
ascending flank.
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5.4 Positioning and
control via field
bus

541 CANgpen

5.4.2 PROFIBUS

Application Manual CDE/CDB/CDF3000
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With the preset solutions PCC_1 and PCB_1 the field bus is the reference
source. The specific settings of the 1/O-terminals is described in chapter
5.6.

Positioning via field bus either takes place via the device internal CANggen,

field bus interface, or via the PROFIBUS communication module. All
general positioning functions, as described under 5.2, can be used.

The drive controller is integrated into the automation network via the
device internal electrically isolated CANgpe, interface X5.

Communication takes place in accordance with profile DS301.
Furthermore, a standardized communication with the device profile for
drives with changeable speed DSP402 is assured. The following profiles
are supported:

« Homing Mode (referencing) with 41 different types

« Profile-Position-Mode for direct travel set specification with device
internal jerk-limited profile generation

« Profile-Velocity-Mode for speed regulation of the drive. This is a
special positioning mode, solely used for endless travelling. A target
position is of no relevance.

Online switching between modes, i.e. with active control, is possible. In
addition, standardizations and units are applied according to the Factor-
Group and the control according to the DRIVECOM-status machine.

Detailed information on configuration of the drive controller in the network
can be found in the separate documentation "CANgpe, data transfer

protocol”.

The travel set specification and control via PROFIBUS requires the
external communication module CM-DPV1.

Control and target position specification is in accordance with the
EasyDrive profile "DirectPos".

Detailed information on configuration of the drive controller in the network
can be found in the separate documentation "PROFIBUS data transfer
protocol”.
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5.5 Positioning with
PLC

5.6 Assignment of
control terminal

5 CDE/CDB/CDF3000 in positioning operation

For the preset solutions PCP_1, PCT_3, PCC_3 and PCB_3 the PLC is
preset as source of reference values. The specific settings on inputs and
outputs for the control locations PLC (PCP_1), terminal (PCT_3),
CANgpen (PCC_3) or PROFIBUS (PCB_3) are described in chapter 5.6.

With these presettings the various positioning commands GO [x] and
STOP [x]. can be used. If the control location has also been set to PLC
(PCP_1), the command SET ENCTRL = 0/1 can be used to switch the
control off or on.

All general positioning functions, as described under 5.2, can be used.
The travel set table can be called up via a special positioning commands
GO T [x]. Automatic linkage via repetitions and follow-up orders as well as
the switching points cannot be used when specifying reference values via
PLC.

If the drive is controlled via field bus, the special proprietary EasyDrive
protocol "ProgPos" is used.

Detailed information on handling the PLC as well as programming and
operation with the PLC editor see see chapter 7 "User programming".

The control terminal for positioning is configured in dependence on the
chosen preset solution.
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5.6.1 Terminal Depending on the selected presetting the parameterization of inputs and
assignment outputs differs from the factory setting, see Table 5.14. After selecting the
CDE3000 presetting the parameterization of the terminals can be adapted to the

application as desired.
Pre-set solution
1/0 Parameters Function SCT 1 | Pcc_1 ocp 1| per 2 PCC 2 oCT 3 PCC_3
(WE) | PCB_1 - — | PCB_2 — | PCB_3

Function selector analog standard

ISAO [180-FISA0 |. PM10V |OFF PLC OFF OFF PLC PLC
input ISAO+

isA1 [181-pisa1 | Function selector analog standard e PLC |OFF |OFF |PLC |PLC
input ISA1+

ISD00 |210-Fi0p | Function selector digital standard - \opapr Jope  |pLc  |START |OFF  |RECAM |PLC
input ISDO0

ISDO1 |211-Figoy | Function selector digital standard | | peean |RECAM |TBEN |RECAM |PLC  |RECAM
input ISDO1

ISD02 |212-Fis0z | unction selector digital standard | o PLC  |TABO PLC |PLC
input ISD02

ISD03 |213-Fis03 | unction selector digital standard | o PLC  |TABI PLC |PLC
input ISD03

1SD04 functlon selector digital standard OFF PLC TAB2 PLC PLC
input ISD04

ISD05 functlon selector digital standard OFF PLC TAB3 PLC PLC
input ISD05

ISD06 functlon selector digital standard OFF PLC PLC PLC
input ISD06
Function selector digital standard

0SD00 |240-FOS00 input 0SD00 REF
Function selector digital standard

0SDO1 |241-FOS01 input 0SDO1 ROT_0
Function selector digital standard

0SD02 |242-F0S02 input 0SD02 S_RDY
Function selector digital standard

0Sbo3 input 0SD03 O

Table 5.14

Application Manual CDE/CDB/CDF3000

5-42

Presetting of the control inputs and outputs on CDE3000




L U ST 5 CDE/CDB/CDF3000 in positioning operation

5.6.2 Terminal Depending on the selected presetting the parameterization of inputs and
assignment outputs differs from the factory setting, see Table 5.15. After selecting the
CDB3000 presetting the parameterization of the terminals can be adapted to the

application as desired.
Pre-set solution
1/0 Parameters Function SCT 1 | Pec 1 ocp 1| per 2 PCC 2 bCT 3 PCC 3
(WE) | PCB_1 - — | PCB_2 — | PCB_3
ISA00 | 180-Fisa | -unction selectoranalog standard ooy 1ore  lpic [oFF  |oFF (PG |PLC
input ISA0O
ISA01 |181-FIsAT !:unctlon selector analog standard OFF PLC PLC PLC
input ISAO1
ISD00 |210-Fispp | Unction selector digial standard | gpapr | oee  |pig OFF PLC
input ISDO0
ISDO1 |211-Fisp1 | unction selector digital standard | o PLC  |FOSW PLC |PLC
input ISDO1
ISD02 [212-Fig02 | Function selector digital standard | e PLC  [TABO PCL  |PCL
input ISD02
ISD03 | 213-FIS03 ;”p”uct“lg'[‘)gg'ecmr digital standard | oee 1 yomsw | HOMSW |HOMSW |HOMSW | HOMSW | HoMSW
0SA00 | 200-FOSAO Function selector for analog output ACTN PLC PLC PLC
0SA00
Function selector digital standard
0SD0O0 |240-FOS00 input 0SD00 REF
Function selector digital standard
0SDO01 |241-FOS01 input 0SDO1 ROT_0
Function selector digital standard
0SD02 |242-F0S02 input 0SD02 S_RDY

Table 5.15 Presetting of the control inputs and outputs on CDB3000
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5.6.3 Terminal Depending on the selected presetting the parameterization of inputs and
assignment outputs differs from the factory setting, see Table 5.16. After selecting the
CDF3000 presetting the parameterization of the terminals can be adapted to the

application as desired.
Pre-set solution
1/0 Parameters Function SCT 1 | Pcc_1 ocp 1| per 2 PCC 2 oCT 3 PCC_3
(WE) | PCB_1 - — | PCB_2 — | PCB_3

Function selector analog standard

ISAO [180-FISA0 |. PM10V |OFF PLC OFF OFF PLC PLC
input ISAO+

isA1 [181-pisa1 | Function selector analog standard e PLC |OFF |OFF |PLC |PLC
input ISA1+

ISD00 |210-Fi0p | Function selector digital standard - \opapr Jope  |pLc  |START |OFF  |RECAM |PLC
input ISDO0

ISDO1 |211-Figoy | Function selector digital standard | | peean |RECAM |TBEN |RECAM |PLC  |RECAM
input ISDO1

ISD02 |212-Fis0z | unction selector digital standard | o PLC  |TABO PLC  |PLC
input ISD02
Function selector digital standard

0SD00 |240-FOS00 input 0SD00 REF
Function selector digital standard

0SDO1 |241-FOS01 input 0SDO1 ROT_0
Function selector digital standard

0SD02 |242-F0S02 input 0SD02 S_RDY

Table 5.16
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6 General software functions

Inputs and outputs ... ———————

Digital inputS .....ccoeevieere e
Digital outputs ......cccceveeivvievier e,
ANAIOG INPULS ..o
Analog output for CDB3000 .........c.cccevvererreerenene.

Setpoint generation ...

Rotary speed profile ...........cccovevveeeieeeceecnenenn,
Limitations ......cccoevieveeievie e
STOP rAMPS e
Reference encoder/Master-Slave operation
Setpoint structure - further settings/control

(00721 (] T 6-47
Control [0CALION .....cveeeeeeeeee e 6-55
Motor potentiometer function ..........ccccecvvevennee. 6-58
Motor control .......ccoveevmsemmssmmmissmsssnssssmssss s 6-62
Motor and tranSAUCEr ........ccccvviemmiermisemssnaens 6-67
Motor data ......ceovveeeeeeeeeee e 6-67
10010 (=] (TR RRRT 6-74
Motor protection .........cceoeeveeeecei v 6-83
Motor holding brake ............cccoevveeeeieie e, 6-90
Bus Systems ... 6-100
CANOPEN ..ottt 6-100
PROFIBUS ... s 6-104
Cam CONEIOIIET .....ceevverrrerrnrsresssenssesssssssnsnmsssnensnss 6-106
Setting KP200-XL ........ccocvrerseramsnmsersessessssessessnsanns 6-112
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6.8

6.8.1
6.8.2
6.8.3
6.8.4

6.9

6.9.1
6.9.2
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6 General software functions

Actual values ..o 6-117
Temperature monitoring .........c.cceeeeeeeviereniennns 6-117
Device data .........cccoeveeeeevevee e, 6-118
OPLIONS .o 6-119
CANopen Field bus .......ccccoeevvevviecricce, 6-122

Warnings/errors ......cuimsmssssmssssmssssssssssssssssssssans 6-124
Error mesSages ......oceeeveeveevevecrecrecveereecrevene, 6-124
Warningmessages ........cccevvvvievererieseseesenennn, 6-131
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6.1

6 General software functions

Inputs and Each input and output on the positioning controller has a parameter to
outputs assign a function. These parameters are called function selectors.
In addition, both the setpoint structure and the control location have an
effect on the function of inputs and outputs In the preset solutions such
settings have already been made.
The positioning controllers are equipped with the inputs and outputs listed
in Table 6.1.
Inputs/outputs CDE3000 CDB3000 CDF3000
Analogue inputs ISAQ, ISA1 ISAO, ISA1 ISAQ, ISA1
Digital inputs ISDO0O0 to ISD06 ISD0O0 to ISD03 ISDOO to ISD02
Virtual inputs FIFO, FIF1 FIFO, FIF1 FIFO, FIF1
Input "Safe stop" ISDSH ISDSH
Analog outputs - 0SA0 -
Digital outputs 0SD00 to 0SD02 0SD00, 0SD01 0SD00
-RSH (only for safe stop) ) -RSH (only for safe stop)
Relay outputs -0SD04 0SD02 -0SD05
Power outputs 24V/2A
(e.g. for motor holding 0SD03 - 0SD03, 0SD04
brake)
Virtual outputs 0Vv00, 0V01 0v00, 0Vo1 0Vv00, 0V01
Table 6.1 Inputs and outputs of positioning controllers

| g

For information on hardware for inputs and outputs see chapter 2.1 to
chapter 2.3. The detailed specification is described in the corresponding
operating instructions.
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6.1.1 Digital inputs

6 General software functions

Function Effect
* The function selector is used « Free function assignment for
to determine the function of all digital inputs

the digital inputs..

(1) Selection of function for the digital input

(1) (2) Digital value
FISOX
FIEOX
FISAX
1SDOx
ISEOX FIF
ISAOX :
IFx
0 | — @)
—Z

Fig. 6.1 Function block for adaptation of the digital inputs

tttill
Inputs. .. |
| opots

Analog | Digtal | Dighal ULZEAT | viual |

IS00 [START (1] = Stast cortrd =] Optione |
IS0 [FLC (5] = lrgnd nreabin m gressnss paogran =] o I
IS0 [PLC (5] = Irpnd nseable m grcscass: paogin =] o I
(=77 [T ey pe—— =] - I

Fig. 6.2 Tab example "Digital inputs"
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6 General software functions

Parameter for setting the digital inputs

valid for
DRIVE- . Parameter P
Function Value range WE positioning
MANAGER S
controller
1SD00 Function selector digital standard input ISD00 see Table 6.5 1-START (21|:\)l;FISOO CDE, CDB, CDF
1SDOA Function selector digital standard input ISDO1 “ 0-OFF (21|:\|;FISO1 CDE, CDB, CDF
1SD02 Function selector digital standard input ISD02 0-OFF (21”?‘;FISOZ CDE, CDB, CDF
1SD03 Function selector digital standard input ISD03 0-OFF (ZJI;;FISOS CDE, CDB
1SD04 Function selector digital standard input ISD04 0-OFF (ZZI;II;FISM CDE
1SD05 Function selector digital standard input ISD05 0-OFF fZIfI;FISOS CDE
ISD06 Function selector digital standard input ISD06 “ 0-OFF (ZZIE;FISOG CDE
Table 6.2 Parameter for setting the digital inputs
Parameter for setting the digital inputs on terminal extension
module UM-8140
DRIVE- Parameter valid for
Function Value range WE positioning
MANAGER S
controller
IEDOO Function selector for digital input of the user see Table 6.5 0-OFF 214-FIEOO CDE, CDB, CDF
module IEDOO (_LIN)
Function selector for digital input of the user ) 215-FIEO1
IEDO1 module IEDOT 0-OFF CIN) CDE, CDB, CDF
Function selector for digital input of the user “ ) 216-FIE02
IED02 module IED02 0-OFF CIN) CDE, CDB, CDF
Function selector for digital input of the user “ ) 217-FIEO3
IEDO3 module IED03 0-OFF CIN) CDE, CDB, CDF
Function selector for digital input of the user N 218-FIE04
IED04 module IEDO4 0-OFF (IN) CDE, CDB, CDF

Table 6.3
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3:

valid for
DRIVE- . Parameter e
Function Value range WE positioning
MANAGER S
controller
Function selector for digital input of the user . 219-FIE05
IEDO5 module IED05 0-OFF CIN) CDE, CDB, CDF
Function selector for digital input of the user ) 220-FIE06
IED06 module IEDO6 0-OFF CIN) CDE, CDB, CDF
Function selector for digital input of the user ) 221-FIEO7
IEDO7 module IEDO7 0-OFF CIN) CDE, CDB, CDF
Table 6.3 Parameter for setting the digital inputs on terminal extension
module UM-8140
Parameter for setting the virtual digital inputs
Virtual inputs have the fixed value 1 (High-Level). These can be used
instead of a permanently switched on switch.
valid for
DRIVE . Parameter B
Function Value range WE positioning
MANAGER S
controller
FIFO Function selector for virtual digital fixed input . 0-OFF 222-FIF0 CDE, CDB, CDF
0 (_IN)
FIF1 Function selector for virtual digital fixed input 0-OFF 223-FIF1 CDE, CDB, CDF
1 (_IN)
Table 6.4 Parameter for setting the virtual digital inputs

Options ... |

Depending on the setting of the function selector an option is available for
the corresponding input.

Setting the function selectors for the digital inputs:
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BUS Setting Function Effect
0 OFF no function Input switched off
1 START Start closed-loop control Start of closed-loop control - motor is energized. The sense

of rotation depends on the setpoint.

Low-High flank controlled Level controlled via AUTO-Start
function under "Start "Level triggered" (Auto-Start)" on
page 6-55.

The reaction of the drive to remove the start signal can be
programmed (see chapter 6.2.3, "Reactions in case of

“Control off"").
2 |STR Start clockwise Start release for clockwise rotation of motor (not during
positioning).
See also "Explanations to various functions".
3 STL Start anti-clockwise Start release for anti-clockwise rotation of motor (not during
positioning).
See also "Explanations to various functions".
4 INV Reversal The setpoint is inverted, this causes a reversal of the sense
of rotation (only for speed control).
5 |/STOP /Quick stop Quick stop in accordance with quick stop reaction (Low
active) (see chapter 6.2.3, "Reactions with quick stop:").
6 SADD1 Changing the setpoint source 1 [ The setpoint source 1 (280-RSSL1) is switched over to the
(280-RSSL1) setpoint source set in 289-SADD1 (see chapter 6.2.5,
"Setpoint structure - further settings/control location").
7 |SADD2 Changing the setpoint source 2 | The setpoint source 2 (281-RSSL2) is switched over to the
(281-RSSL2) setpoint source set in 290-SADD?2 (see chapter 6.2.5,

"Setpoint structure - further settings/control location").

8 E-EXT External error Error messages from external devices cause an error
message with reaction, as specified in parameter 524-R-
EXT (see chapter 6.9.1, "Error messages").

9 JE-EX External error Error messages from external devices cause an error
message with reaction, as specified in parameter 524-R-
EXT (see chapter 6.9.1, "Error messages") Low active.

10 [RSERR Resetting an error message Error messages are reset with an ascending flank, if the
error is no longer present (see 6.9.1, "Acknowledgement
and resetting of errors")

11 |TBTEA Travel set positioning Teach in for position travel set table (see chapter 5.3.5,
"“Teach in").
12 |HOMST Start referencing Start referencing in accordance with the parameterized

referencing type 730_HOMTD (see chapter 5.2.4,
"Referencing").

13 |TABO Travel set selection (valence 2%) |Binary travel set selection (bit 0), (valence 2% for speed (see
chapter 4.5) or positioning (see chapter 5.3.1).

Table 6.5 Function selectors for digital inputs
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BUS Setting Function Effect

14 |TAB1 Travel set selection (valence 2') |Binary travel set selection (bit 1), (valence 2') for speed (see
chapter 4.5) or positioning (see chapter 5.3.1).

15 |TAB2 Travel set selection (valence 22) |Binary travel set selection (bit 2), (valence 22) for speed (see
chapter 4.5) or positioning (see chapter 5.3.1).

16 |TAB3 Travel set selection (valence 23) |Binary travel set selection (bit 3), (valence 2°) for speed (see
chapter 4.5) or positioning (see chapter 5.3.1).

17 |/LCW Limit switch for clockwise Limit switch evaluation without overrun protection. The

rotation reactions for limit switch overrun and for mixed up limit
switches can be adjusted (see chapter 6.9.1, "Error
messages").
See also "Explanations to various functions".
18 |/LCCW Limit switch anti-clockwise Limit switch evaluation without overrun protection. The
rotation reactions for limit switch overrun and for mixed up limit
switches can be adjusted (see chapter 6.9.1, "Error
messages").
See also "Explanations to various functions".
19 |[SIO Input appears in the status word |Status of input can be read out via the status word
of the serial interface (X4) parameter 550-SSTAT of the serial interface.
20 |OPTN Evaluation via field bus module  |Evaluated through the PROFIBUS. (Placeholder, inputs can
(PROFIBUS) always be read via the field bus).

21 |CAN Evaluation via CAN-Bus Evaluated via CAN-Bus (placeholder, inputs can always be
read via field bus)

23 |USERt Only for CDB3000 Only for CDB3000

24 |USER2 up to software V2.0: up to software V2.0:

25 |USER3 reserved for special software Input can be used by special software.

23 |DSEL Select data set Only with rotary speed control "OpenLoop"

Changeover of data set (0=CDS1, 1=CDS2)
(see chapter 8.2.1)
24 |MP_UP Motor potentiometer The rotary speed setpoint for the digital motor potentiometer
Raise setpoint function is raised (see chapter 6.2.7).
25 [MP_DN Motor potentiometer The rotary speed setpoint for the digital motor potentiometer
Reduce setpoint function is reduced (see chapter 6.2.7).

26 |MAN Activation of manual mode With field bus operation (CAN, PROFIBUS) changeover of
setpoint source (289-SADD1=xx) and control location to
terminal (260-CLSEL=TERM). See also "Explanations to
various functions".

27 |TIPP Jog mode, positive direction In manual positioning the axis can be moved in creep speed
or in rapid motion (see chapter 5.2.6).

28 |TIPN Jog mode, negative direction In manual positioning the axis can be moved in creep speed
or in rapid motion (see chapter 5.2.6).

Table 6.5
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BUS Setting Function Effect

29 |TBEN Release of table position Acceptance of the selected positioning table index and
execution of the corresponding travel set (see chapter
5.3.1).

30 |/HALT Feed enable The running movement of the axis is interrupted according
to the HALT reaction (see chapter 6.2.3, "Reaction with
"Stop feed"") and continued when reset.

31 |PLCIS Stop PLC program The PLC-program is stopped after the current command line
has been processed. When removing the signal the program
continues with the next command line.

32 |HOMSw Reference cams for zero point determination in positioning

33 |FOSwW Execution of follow-up order in travel set positioning (see chapter 5.3.2)

34 |CAMRS Resetting the cycle of the cam Setting the zero position of the cam switching unit (see

switching unit chapter 6.6).

35 |PLC Input used in sequence program | Placeholder, inputs can always be read, irrespective of the
setting.

36 |PLCGO Start/stop the sequence program |The PLC-program is started with the first command line.
Cancelling ends the program run (see chapter 7.4).

For the CDB3000 a HTL-encoder can be additionally connected to the inputs ISDO1 - ISDO03. In this case the setting is:

37 |ENC HTL - encoder 0-track ISDO1 (index signal), A-track ISD02 and B-track
ISDO3 (see chapter 6.4.2, "Encoder for CDB3000").

Application Manual CDE/CDB/CDF3000
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Fixxx = STR, STL
(Not with positioning)

Flxxx = /LCW, /LCCW

6 General software functions

Explanation of various functions

The start command for a direction of rotation can be specified via the
terminals of the positioning controller. The sense of rotation is thus
determined by the start commands STR and STL.

If the setpoint has a negative sign, this will cause an inverse behaviour
when starting, i.e. with a clockwise start the motor shaft will turn anti-
clockwise.

STL STR Explanation

STOP, braking and shut-down of control as per reaction with

0 0

"Control off" (see chapter 6.2.3, "Stop ramps"). ")
1 0 START anti-clockwise, acceleration with travel profile generator
0 1 START clockwise, acceleration with travel profile generator

BRAKING and shut-down of control as per reaction with "Control off"
1 1 (see chapter 6.2.3, "Stop ramps"). R

The braking process can be be interrupted by simply attaching a
start contact; the motor will accelerate again.

ol 11 Sense of rotation REVERSING, overlapping time (STL and STR = 1)
1 0 min. 2 ms

1) With "OpenLoop" speed control the DC holding current controller (see chapter 8.3.4) becomes active
in case of the response "Control off" = "1=Braking with deceleration ramp" when the speed setpoint
"0" is reached.

Table 6.6 Truth table for control via terminals

The limit switch evaluation is based on the evaluation of static signals. No
signal flanks are evaluated.

The limit switches are monitored in dependence on the sense of rotation,
so that mixed up limit switches will be reported as errors. The drive runs
out unguided.

The reactions for limit switch overrun and for mixed up limit switches can
be adjusted (see chapter 6.9.1, "Error messages").

Mechanical overtravelling of limit switches is not permitted and is not
monitored for plausibility.
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Flxxx = MAN

(Only with positioning via field
bus)

6 General software functions

Example: If the right limit switch is approached during clockwise
rotation, the signal will cause the drive to stop. However, if
this signal is overtravelled and the limit switch is no longer
dampened, the motor will start will restart in clockwise
direction as long as clockwise starting is still enabled.

(2) (1) mechanical end stop

(2) Limit switch cannot be
/ overtravelled

Fig. 6.3 Limit switch evaluation

Note: The evaluation of pulse switches or upstream limit switches is
not supported. Bridging in limit switch, supply line and control
cabinet is not monitored or detected.

The "MAN" function has the effect that a device configured for bus
operation can be directly operated on the positioning controller in-situ by
the operator. This function can be used for set-up or emergency
operation of the system.

The changeover is not possible with activated power stage or if the
DRIVEMANAGER is operated in control mode/manual mode.
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If the input is activated, the control location is set to "Terminal" (260-
CLSEL=TERM). At the same time the setpoint source is set to the
reference specified by parameter 289-SADD1. The selection of the
setpoint source must be made in the function mask "Reference/Ramps -
Further Settings" (see Fig. 6.4).

Eouree 4
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[ Bursclaon = WD | !RLUH 0] = Federerce coritard [ ;I
{l] = Aeference conslant 0

RAL [T)] = Relererae of arskog eyl FRATT

FAT (2] = Relerence of aradsg nput FRADT

—| ASHD [ 7] = Peleerce o pevl ndelnce ATI02

- Source &
Ferdadeeierence
[FEDH 10 = Retererce
Rsfaincs souce £ on
election viainpUt ingsd. ey o Bn,
Tuneien = SAO03 |RCON 0} =

- APLC |B] = Rgference of PLC b
ATAR [7] = Raletrces of process sel Lsbis

AFD (3 = Feferances of fesd vabes

Rkl [9] = Ralmances of mirdmm s

RBEACE 10 = Helecorcs of s v

FOFT [11] = Faleisncs of optan module M

— |

| COFF (01 = Inat tive =|

- e @-motor oot

Fig. 6.4 Setting the parameter SADD1 in "MAN" mode

A start signal must be switched to a digital input and parameterized (FIxxx

= START).

Note: While the "MAN" function is active no "Saving of device
settings" must take place, because the device setting would
be changed in the background and the original setting would

not become active when switching on the mains supply the
next time.
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6.1.2 Digital outputs

Function Effect
¢ The function selectors are « Free function assignment for
used to determine the all digital outputs
function of the digital
outputs.

(1) Selection of function for the digital
(1) output
(2) Digital value

Output 2
Output 1 0OSDOx
T OEDOx
OVOx
SI]

)

Y

—
—
s
-

pu—y

Fig. 6.5 Function block for adaptation of the digital inputs

s 2 |
1 tttiay
‘ Inputs. .. |

2 Dighal | fnsiog FOSAD | Duptal UMBED | vetusl |

L]
0500 [REF [10) = Hebmeres smuche = |
D501 [ROT_0 130 = Standad jeucied) x| |
0502 [5_ROY (25} = Divecn rosond = |

Fig. 6.6 Tab example "Digital outputs”
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Parameter for setting the digital outputs

6 General software functions

DRIVE- valid for
Function Value range WE Parameters positioning
MANAGER
controller
Function selector digital standard input i 240-FOS00
0SD00 0SD00 see Table 6.10 10-REF (oun CDE, CDB, CDF
Function selector digital standard input “ } 241-FOS01
0SDo1 0SD01 8-ROT_0 (oun CDE, CDB
Function selector for standard output
0SD02 . 242-F0S02
osboz |, Digital output with CDE, CDF o 25-5-RDY (oum CDE, CDB
e Two-way relay with CDB
Function selector for electronic power ) 251-F0S03
0sbos drivers (2 A) 0SD03 0-0FF (oum CDE, CDF
Function selector digital standard input
05004 250-FOS04
0SD04 e Normally open relay with CDE 0-OFF ( 5(§)L_JT) 0 CDE, CDF
e electronic power driver (2 A) with -
CDF
Function selector, relay output (normally “ ] 252-FOS05
0SD05 open) CDF 0-OFF (oun CDF
Function selector for digital output of the N 243-FOEO0
OEDOO user module OED0OO 0-0FF (oum CDE, CDB
Function selector for digital output of the ) 244-FOEO1
OEDO1 user module OEDO1 0-0FF (oum CDE, GDB
Function selector for digital output of the ) 245-FOE02
OEDO2 | \ser module OED02 0-0FF | Coum) CDE, CDB
Function selector for digital output of the ) 246-FOE03
OEDO3 | \ser module OEDO3 0-0FF 1 Coum) CDE, CDB
Table 6.7 Parameter for setting the digital outputs
Parameter for setting the digital outputs on terminal extension
module UM-8140
DRIVE- valid for
Function Value range WE Parameters positioning
MANAGER
controller
Function selector for digital output of the N ) 243-FOE00
OEDOO user module OEDOO 0-0FF (oum CDE, GDB

Table 6.8
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Function selector for digital output of the ) 244-FOEO1
OEDOT | scer module OEDO1 0-0FF 1 o) CDE, CDB
Function selector for digital output of the ) 245-FOE02
OEDO2 | cer module OED02 0-0FF 1 o) CDE, CDB
Function selector for digital output of the ) 246-FOE03
OED03 user module OEDO3 0-OFF (oum CDE, GDB
Table 6.8 Parameter for setting the digital outputs on terminal extension
module UM-8140
Parameter for setting the virtual digital outputs
Virtual outputs can be used, among others, for:
» Creation of an event for the TxPDO event control in CANopen field
bus communication
» Status evaluation in the PLC
DRIVE- valid for
Function Value range WE Parameters positioning
MANAGER
controller
Function selector for virtual digital output ) 248-FOV00
0voo 0V00G 0-OFF (ouT) CDE, CDB, CDF
Function selector for virtual digital output ) 249-FOVO01
0vo1 Vo1 0-OFF (ouT) CDE, CDB, CDF
Table 6.9 Parameter for setting the virtual digital outputs
Settings for the function selectors
BUS Setting Function Effect

0 |OFF no function Output switched off.

1 |ERR Collective error message | Device is in error state. The error must
be rectified and reset before resuming
operation (see chapter 6.9.1, "Error
messages").

2 |WARN Collective warning Parameterizable warning limit fallen

message short of, device still operable (see
chapter 6.9.2, "Warning messages").

3 |/ERR Collective message fault | Device is in error state. The error must

denied be rectified and reset before resuming
operation (see chapter 6.9.1, "Error
messages").
Table 6.10 Setting the function selectors FOxxx for the digital outputs

Application Manual CDE/CDB/CDF3000
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BUS

Setting

Function

Effect

/WARN

Collective message
warning denied

Parameterizable warning limit
exceeded, device still operable. Fail-
safe design (see chapter 6.9.2,
"Warning messages").

ACTIVE

Control in function

Power stage active and closed-loop
control/control functioning

ROT_R

Sense of rotation
clockwise

Motor turns clockwise.

ROT_L

Sense of rotation anti-
clockwise

Motor turns anti-clockwise.

ROT_O

Motor stopped

Motor in standstill window, depending
on actual value.

LIMIT

Setpoint limitation active

The internally processed setpoint
exceeds the reference value limitation
and is maintained at limit value level
(see "Explanation of various functions")

10

REF

Setpoint reached

The specified setpoint has been
reached,

depending on actual value (see
"Explanation of various functions").

1

SI0

Access to control word of
RS232

The output can be set by means of the
LUSTBus-control word via the serial
interface.

12

OPTN

Reserved for the
communication module
(PROFIBUS)

The output is set via the module
CM_DPV1 (PROFIBUS).

13

CAN

Reserved for CAN-Bus

The output is set via the CAN-Bus.

14

BRK1

Holding brake function 1

Output becomes active in accordance
with the holding brake function, see
chapter 6.4.4.

Only suitable for U/f-operation!

15

BRK2

Holding brake function 2

Output becomes active in accordance
with the holding brake function, see
chapter 6.4.4.

16

Wuv

Warning undervoltage in
d.c. link

Warning message, if the voltage in the
d.c. link falls short of the value
specified in parameter 503-WLUV.
Device operable (see chapter 6.9.2,
"Warning messages").
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BUS

Setting

Function

Effect

17

wov

Warning overvoltage in
d.c. link

Warning message, if the voltage in the
d.c. link exceeds the value specified in
parameter 5043-WLOV. Device still
operable (see chapter 6.9.2, "Warning
messages").

WIT

Warning, I2t-integrat0r has
started (device)

Warning message, if the integrator for
current I over time t has started as
device protection (see chapter 6.9.2,
"Warning messages").

WOTM

Warning motor
temperature

Warning message, if the motor
temperature has exceeded the value
specified in parameter 502-WLTM (see
chapter 6.9.2,"Warning messages").

20

worl

Warning, heat sink
temperature of device

Warning message, if the heat sink
temperature of the device exceeds the
value specified in parameter 500-WLTI.

21

WOTD

Warning, internal
temperature in device

Warning message, if the internal
temperature in the device has exceeded
the value specified in parameter 501-
WLTD (see chapter 6.9.2,"Warning
messages").

22

WLIS

Warning message
apparent current limit
value

Warning message, if the apparent
current has exceeded the value
specified in parameter 506-WLIS (see
chapter 6.9.2,"Warning messages").

23

WLS

Warning message speed
limit

Warning message, if the rotary speed
has exceeded the value specified in
parameter 505-WLS (see chapter
6.9.2,"Warning messages").

24

wIT

Warning Ixt-integrator has
started (motor)

Warning message, if the motor
protection integrator has exceeded the
programmable threshold 337-WLITM
(see chapter 6.9.2, "Warning
messages").

25

S_RDY

Device initialized

The output becomes active if the device
has been initialized after the power
supply has been switched on

26

C_RDY

Device operable

The output becomes active, if the
device is "operable" by setting the
signal ENPO and no error message is
applied.
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BUS Setting Function Effect
27 |USERO
28 |USER1 i
Reserved for special Output can be used by special software.
29 |USER2 software
30 |USER3
31 |WLTQ Warning message torque | Warning message, if the torque
limit value exceeded exceeds the value specified in
parameter 507-WLTQ.
32 [ENMO Switching of motor The output becomes active when
contactor starting the control and the up-time is
extended by the time 247-TENMO when
cancelling the start and stopping the
drive (see "Explanation of various
functions").
33 |/ENMO Switching of motor The output becomes inactive when
contactor, denied function |starting the control and the down-time
is extended by the time 247-TENMO
when cancelling the start and stopping
the drive (see "Explanation of various
functions").
34 [PLC Output of sequential Output is set by PLC-program, e. g. SET
program can be used 0S00 = 0/1, Mxxx (see chapter 7.3.2,
"Setting commands (SET)").
35 |REFOK Referencing Referencing successfully completed.
36 |TABO Active table travel set (Valence 20)
37 |TAB1 Active table travel set (Valence 21)
38 |TAB2 Active table travel set (Valence 22)
39 [TAB3 Active table travel set (Valence 23)
40 |TBACT Travel set active Table travel set positioning active
41 |/EFLW No trailing error
42 |STOP Quick stop active The drive is in "Quick stop" state.
43 |CM1 Switching point 1 e (Cam switching point (see chapter
44 [om2 Switching point 2 6.6)
45 [cM3 Switching point 3 *  Switching point flag for
positioning by means of table
travel sets (see chapter 5.3.4)
Table 6.10 Setting the function selectors FOxxx for the digital outputs
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BUS Setting Function Effect

46 |CM4 Switching point 4

47 |[CM5 Switching point 5

48 |[CM6 Switching point 6

49 |CM7 Switching point 7

50 [CM8 Switching point 8

51 [CM9 Switching point 9

52 [CM10 Switching point 10 Cam switching points (see chapter 6.6)

53 [CM11 Switching point 11

54 [CM12 Switching point 12

55 |CM13 Switching point 13

56 [CM14 Switching point 14

57 [CM15 Switching point 15

58 |CM16 Switching point 16

59 |[/BRK1 Holding brake function 1, |Output becomes inactive in accordance
inverted (without motor with the holding brake function, see
current monitoring) chapter 6.4.4.

Only suitable for U/f-operation!

60 |/BRK2 Holding brake function 2, |Output becomes inactive in accordance

inverted with the holding brake function, see
chapter 6.4.4.
Table 6.10 Setting the function selectors FOxxx for the digital outputs
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FOxxx = LIMIT

FOxxx = REF

6 General software functions

Explanation of various functions

The LIMIT function detects if the setpoint exceeds the maximum value
When exceeding, the output is set.

Limit values:

« Torque control:

The limit value display becomes active when the torque reference
exceeds the max. torque.
Max. torque = 805-SCALE x 803-TCMMX x 852-MOMNM

* Speed regulation:

The limit value display becomes active when the speed reference
exceeds the max. speed.
Max. speed = 813-SCSMX x 157-MOSNM

« Positioning:
The limit value display becomes active when the speed reference
exceeds the max. speed or the torque reference exceeds the max.
torque.
Max. torque = 805-SCALE x 803-TCMMX x 852-MOMNM
Max. speed = 813-SCSMX x 157-MOSNM

The specified parameters (except the online torque scaling 805-SCALE)
can be set in the function mask "Limitations" (see chapter 6.2.2).
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L1k
Spend iz
|-|El.‘--['l:l T & Mol 1atee] spmem]
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100%
'
i | Canesl |

Fig. 6.7 Function mask "Limitations"

Explanations

» Both the special PLC-flag STA_LIMIT and the bit "LIMIT" in the field
bus EasyDrive status words have the same meaning.

Both the parameters 230-REF_R (setting see chapter 4.2.1) for torque
and speed regulations as well as 758-POWIN (setting see chapter 5.2.3)
for positioning can be used to define an area, in which the actual value
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FOxxx = ENMO, /ENMO
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may deviate from the setpoint, without the message "Setpoint reached"
(REF) becoming inactive. Setpoint fluctuations caused by setpoint
specification, e. g. via analog inputs can therefore be taken into account.

T 230-REF R

n [1/min]

Nsol/nMmax [%]

|
|
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[ |
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[ |
[ }
||
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Fig. 6.8 Digital output with setting "Setpoint reached" with use of the

window "Setpoint reached" in speed regulation

The message "Setpoint reached" depends on the type of control:

» Torque control: Setpoint torque reached
* Speed regulation: Setpoint speed reached
« Positioning:
— Absolute/relative positioning: Setpoint position reached
If an ongoing positioning process is interrupted, e. g. with HALT,
the message "Setpoint reached" will in this phase not be

submitted. The message will only appear after the actual target
position has been reached.

— Endless positioning (speed mode): Setpoint speed reached

Explanations

¢ "Clockwise rotation" (ROT_R) or "Anti-clockwise rotation" (ROT_L)
is detected in dependence on parameter 230-REF_R.

Switching process in the motor lead must generally take place in de-
energized state, as otherwise problems, such as burnt off contactor
contacts, overvoltage or overcurrent breaks of the positioning controller
will occur.

In order to assure de-energized switching the contacts of the motor
contactor must be closed before the inverter power stage is released. In
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the opposite case the contacts must remain closed until the inverter
power stage has been switched off.

This can be achieved by implementing the corresponding safety periods
for switching of the motor contactor into the control sequence of the
machine or by using the special ENMO software function of the
positioning controller.

The power contactor in the motor supply line can be controlled by the
positioning controller. With the timer parameter 247-TENMO the pickup
and drop off time of the power contactor can be accounted for. With this
one can make sure that, after the start release, the setpoint is only
specified after the contactor has closed, or, with inactive power stage, the
motor is disconnected from the positioning controller by the contactor.

Note: In the time base of the TENMO timer additional times for
typical contactor chattering have been taken into account.
Depending on the contactor, these may take several 100 ms.

ENMO setting = motor contactor:

n [1/min]
0
: Pot—>
1 1 |
START o [ : | :
1 3 ;
ENMO 2 |7 : |
POWER 1 L o
| TENMO ! 'TENMO |
<! <
ENMO  motor power contactor
POWERENd output stage of positioning inverter

Fig. 6.9 Function of motor contactor control via digital output with ENMO
setting
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* With setting TENMO=0 the motor contactor function is deactivated.
» With activation of the ENMO function the motor contactor is
automatically closed during the self-setting process

» The motor contactor function is active if one of the function selectors
of digital outputs OSDOx or OEDOx has the value ENMO or /ENMO.
The time TENMO can be set in the DriveManager after selecting the
function under "Options".

Torgue Bt
FI:EW— % Muolon rabed loege
Emiax = — d___‘: I—d Hm
L1k
Spend iz
|-|El.‘--['l:l T & Mol | abe] spmmem]
[rra—— % [CEm 1 firamy
100%
| .
| Coes | |

Fig. 6.10  Setting the breaking delay TENMO

DRIVEMANAGER Value range WE Unit Parameters
Making and breaking delay
between digital output of
motor contactor and 0...2000 300 ms 247-TENMO
(oum
controller release (output
stage release)

Note: If switching takes place with the output stage in the motor line
still active, a reactance coil must be used to avoid the error

message E-OC caused by transient currents in the switching
phase.
Furthermore, with error message E-OC-1 the system will
check whether the hardware release ENPO is applied before
submitting the error message. If this is not the case, it is
assumed that an intended switching process by a motor
contactor took place in the motor line and error message will
be suppressed.
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Function Effect
» Determination of the internal ¢ Processing and filtering of
processing of analog input analog setpoint specification
signals
M 2 (©) 4)

[Functionl l Filter ] [Backlashl [Options]
[ [ I

[l % '/14/ 5)

e 1 (6)
“EHC ‘
=

I
|
I
|
I
I
I
I
I
I
|

(1) Specification of analog setpoint or use as digital input

(2) Input filter for interference decoupling

(3) Dead band function for interference decoupling around the zero point
(4) Options for standardizing the analog input

(5) Analog value

(6) Digital value

X Number of input

Fig. 6.11  Function block for adaptation of the digital inputs
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Configuration possibilities ISAOx

FxPXy FXPXy
‘ + fmax + fmax
T T P/ 4
fT L o-10v // f ¢
0-20 mA // IADBx ////
FxPNy .
7 I FXPN
T + fin 1] y
" -0V FXNNVI +10v
10V T - froin +10V A H
/. IADBx
V4
/ 7
4
- fmax
- fmax FxXNXy U/ —>
1/ —
Fig. 6.12  Standardizing with Fig. 6.13  Dead band function with
unipolar operation bipolar operation

2. Anscd | Dighal | Dighal L34 | v |
1540
Furction | OFF 0= e lunction =
Backlwh om0 %
Filex i imms =
1541
Furetion | OFF [0} = e huncten -
Bachlmh |00 2 %
Filter 3s ] ma ¥
D | [ Lwes ]|

Fig. 6.14  Analog inputs
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Function selectors FISAO and FISAL:

Both analog inputs ISAO and ISA1 can also be configured as digital
inputs. For this purpose the settings OFF (0) to PLCGO (36) of the
function selectors FISAO and FISAl are available, as with the digital
inputs, see also Table 6.5. In addition there are the settings 0-10V (38) to
OVR (43) for use as analog inputs. Table 6.11 shows these additional
adjustment possibilities of the function selectors.

DRIVEMANAGER Meaning Value range WE Unit | Parameters
Determination of the PM10V 180_FISAO
Function internal processing of | OFF ... 4-20 181_FISA1
; ) OFF
analog input signals (_IN)
Dead band around 192_IADBO
Dead band Zero 0.00...999.95 | 0.00 % 193_IADB1
(IN)
Filter time of the 188_AFILO
Filter analog input 0..7 3 ms 189_AFIL1
(LIN)

Setting of filters AFILO and AFIL1:

DRIVEMANAGER

0ms

300 ps

500 ps

1ms

2ms

4 ms

8 ms

0
1
2
3
4
5
6
7

16 ms

3 Options .. |
L]

Application Manual CDE/CDB/CDF3000
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Various options are available, depending on the setting "Function”. Fig.
6.15 shows the options mask for setting the function selector to
"PM10 V(40) = analog setpoint input -10V...+10V".
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[Cing

——

1 10V comeaponds in

i IV comesperh lo

[0

|III|

1L DY cosempond in

g 10V eomsdpandd 1o

-

O T

[

Lorea |

Analog inpant options Ed

Parameter for the analog input ISAO

Fig. 6.15 Options analog input ISAO with setting PM10V

DRIVEMANAGER Meaning Value range WE Unit Parameters
1. Maximum value ISA0O at +10V -1000 ... 1000 100 % 18%];(;“
2. Minimum value ISAOO at +0V -1000 ... 1000 0 % 18?—&?%
3. Minimum value ISAQO at -0V -1000 ... 1000 0 % 18%';\3'\"\‘
4. Maximum value ISA0O at -10V -1000 ... 1000 -100 % 18?—|E(;NX
Rated Setpoint of scaling with speed control 157_MOSNM
motor speed | (see chapter 6.2.2, "Limitations") 0 ... 100000 1500 pm (_MQT)
Rated Reference value for scaling with torque control 852_MOMNM
motor torque | (see chapter 6.2.2, "Limitations") 0.001 ... 5000 41 Nm (_MQT)
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Analog input options Ed

[Fa]
fiap==—== 2
|
] .
~——a= [V]
=10
10V comespondsia |00 X
T — o
2 OV comsponds lo @ X
I— I_'l'.'Z.'J_ Vimran
N I |

Fig. 6.16 Options analog input ISA1 for setting 0-10V

Parameter for the analog input ISA1

DRIVEMANAGER Meaning Value range WE Unit | Parameters
1 Maximum vlue ISAOT at +10V 1000 . 1000 100 % 18((5_|FN1)PX
9 Minimum vajue ISAO1 at +0V 1000 . 1000 0 % 18Z_II|=\I1)PN
Rated Reference value of scaling with speed control 157_MOSNM
motor speed (see chapter 6.2.2, "Limitations") 0 ... 100000 1500 pm (_MOT)
Rated Reference value of scaling with torque control 852_MOMNM
motor torque (see chapter 6.2.2, "Limitations") 0.001 ... 5000 41 Nm (_MOT)
Note: The resolution of the analog inputs is 10 bit. In order to
achieve an optimal interference suppression they are

scanned ad filtered with 250 ps. Further processing takes
place with 1 ms.
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Setting the function selectors FISAO and FISAL:

Bus Setting Function Effect ISAO ISA1
38 [0-10V Analog setpoint Setpoint specification 0-10 V. Observe the standardization
input 0-10V and adapt the setpoint structure by means of the setpoint g O
selector.
39 |[SCALE Torque scaling Online torque scaling 0 - 100% of the maximum value (see
chapter 6.2.2).
The torque scaling is tapped directly after the analog filter O

and before the dead band. The dead band is thus without
any effect for these functions!

40 |PM10OV Analog setpoint Setpoint specification 0-10 V. Observe the standardization

input and adapt the setpoint structure by means of the setpoint O
-10V...+10V selector.
41 |0-20V Current input Only for CDB3000! 0
0 ... 20 mA current input
42 |4-20V Current input Only for CDB3000!
4..20mA If the current drops below 3 mA the open-circuit monitoring 0

is triggered The reaction to this error message is
determined by parameter 529-R-WBK.

43 |0OVR Speed override 0-150%

Scaling of the parameterized travel speed in positioning
(see chapter 5.2.3, sub-subject "Speed override").

The override is tapped directly after the analog filter and
before the dead band. The dead band is thus without any
effect for these functions!

Table 6.11 Function selectors for analog inputs FISAO and FISA1
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for CDB3000 Function
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Effect

output (0 ... 10V)

* Determination which scaled
actual value is to be
submitted to the analog

¢ Processing and filtering of

analog actual values

« Free assignment of function

to the analog output

¢ Output of analog values with
a max. frequency of 100 Hz

« The analog output serves the
purpose of diagnostics by
means of a Voltmeter, if no
DRIVEMANAGER with Digital-
Scope is available

)

) —

Reference value10 V|

(©)

(4)

(®)

10V

[ FiI;er ]

oV

T OSA00

(1) Actual value

3000 ms

-

[SL]

e

(4) Reference value 10 V
(5)Standardization of the analog output

(2) Selection of the actual analog value
(3) Output filter for interference decoupling from 10 to

Configuration possibilities OSA00

v

/

P

/

/

Uy /

/

ov
OAMNO [%]
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Fig. 6.17  Function block for adaptation of the analog output

OAMXO [%]

(1) Output value, e. g. frequency
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Fig. 6.18  Standardization of the analog output
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ttt11)
lingks..
| I-TTTV

Ancog FOSAD | Dugeal LinEma0 | venaal |

Pt i.:rru [7] = Prpser actial apsed ﬂ

IV omesporedaba |10 X of pele

[ coneapordn b B 1] 5o ppferdncs valkas

IV consependibe [ 100 % of ederencs valus
Fig. 6.19  Tab "Analog outputs FOSAO" of the CDB3000
DRIVEMANAGER Value range WE Unit Parameters
Function OFF ... PLC ACTN ZO%SS%AO
Filter 10 ... 3000 10 ms 20(3__00UATT)F0
\(l)v\i/tﬁorresponds 200 . 200 0 % 201(:8l/J\¥)IN0
\1N(i)t\[/100rresponds 200 . 200 100 % ZOZCC())STI\;IXO

Explanations

Setting the function selector for FOSAO:

« For both corner points (0 V, 10 V) the actual value can be adapted
in the range from - 200 % to + 200 % from a reference value.

« In the hardware the analog output is filtered by a filter with a cut-off
frequency of 100 Hz.

BUS Setting Function Reference value
0 OFF no function, the input is switched off
1 ACTT current actual torque max. torque
2 ACTN current actual speed max. speed
3 AACTN Value of the current actual speed max. speed
4 APCUR actual apparent current 2%y

Application Manual CDE/CDB/CDF3000
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BUS Setting Function Reference value

5 ISA00 ISA00 10V/20 mA

6 ISAO1 ISAO1 0V

7 MTEMP actual motor temperature 200 °C

8 KTEMP actual heat sink temperature 200 °C

9 DTEMP actual inside temperature 200 °C

10 PLC Specify the value from the sequencing |10.000

control

Application Manual CDE/CDB/CDF3000
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6.2 Setpoint
generation Function Effect
* The setpoint generation ¢ All system conditions have
serves the preparation of the an effect on the setpoint.

setpoint. Here the application
dependent setpoint structure
is supplied with "raw data"
and limited.

* The setpoint is changed in
dependence on various
system conditions (errors,
warnings, etc.).

L [~

Fig. 6.20 shows all functions of the setpoint generation for closed-loop
control types speed control and torque control. These functions are
described next. If this mask is opened when presetting a positioning
2 process, the "Speed profile" function will not be displayed.

Heferenoe £ Hamgrs B
R prathh
& P —_— |
Erscodes | o i Stoo tamp:
., — .
4
. v |
P Limit stionz
Funitem petingn |
-

Fig. 6.20 Tab Setpoints / Ramps
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6.2.1 Rotary speed

profile Function Effect
» Setting of acceleration and « Matching the dynamics of the
deceleration ramps for the motor to the application
rotary speed profile « Jerk reduced moving of the
» Setting of a slip for the start drive
and end points of the linear
ramp

This function is only available for speed controlled and, to a limited extent,
for torque controlled presettings. It is described in chapter 4.2.1.
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6.2.2 Limitations

A

Application Manual CDE/CDB/CDF3000

6 General software functions

Function Effect
* Limitation of torque and ¢ Setting maximum and
speed minimum values

The maximum permissible torque and the maximum speed are set as a
percentage of their nominal values.

Note: If the setting is higher, the percentage based scaling of the
torque is automatically reduced to the maximum torque that
can be set with the drive controller, during the controller

initialization.
Torgue il
eaoe &% Mol iabed s
R = —_— :d-‘_-i.l Hm
100%
Speod lmis
[166.68 g MLX I g
| T w  [CwEm 1/
100%
i |  EConce |
Fig. 6.21 Limitations
DRIVEMANAGER Value range WE Unit Parameters
L 803_TCMMX
0 _

Torque limitation 0.00 ... 999.95 100.00 % (_CTRL)
852_MOMNM

Rated motor torque 0.001 ... 5000 4.1 Nm (MoT)
R 813_SCSMX

0 _

Speed limitation 0.00 ... 999.95 100.00 % (_CTRL)
157_MOSNM

Rated motor speed 0... 100000 1500 pm (MoT)
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There are two possible ways to limit the torque variably, while the closed-
loop control is active:
1. Torque limitation via analog input ISA1
With setting FISA1=SCALE the set maximum torque is reduced from
0% (0 V) - 100% (10 V).
2. Torque limitation by means of parameter 805-SCALE
With this setting the set maximum torque is reduced from 0% - 100%.
The parameter is permanently stored, i. e. after switching the mains

supply on the setting is always 100%.
With this function the maximum torque can be dynamically changed

via field bus or PLC.

If the analog input is set to FISA1=SCALE, setting the parameter 805-
SCALE will have no effect.

Function Value range WE ) Parameters
types
) fixpoint16 | 805_SCALE
0 _
Torque scaling 0.00 ... 100.00 % 100.00 (RAM) (_CTRL)
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6.2.3 Stop ramps

Application Manual CDE/CDB/CDF3000
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Function Effect

« Deceleration ramps in .
dependence on various
system conditions

- Switch of closed-loop

Different ramp settings are
possible

control
- Stop feed
- Quick stop
- Error
Stop ramps E
Resacticn at “comirgd of ™
fi - 5% det e st sl =]
RasChon of halt fesd™
[[1= Srvr v veth deceienation 1w =
Heachon al "gusck slop”
[2 = Btodue watin cosche 2t . ot ot =
uick, 1100 1m0 [T 1
Reaclon al errar message
[1 8 ace ba enie depending sachon [nencces specte] =
Ent 1hop rammg ] 1y
Error resctions_. |
ok | Loaenl
Fig. 6.22  Stop ramp function mask
DRIVEMANAGER Value range WE Unit Parameters
Reaction with "Control off" A1 0 663_SDOPC
- Shutdown Option Code - (_SRAM)
Reaction with "Stop feed" 0.4 1 664_HAOPC
- Stop Option Code - (_SRAM)
Reaction at quick stop 0.8 ? 661_QSOPC
- Quick Stop Option Code - (_SRAM)
) 592_STOPR
1) —
Quick stop ramp 0..32760 3000 rpm (_SRAM)
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DRIVEMANAGER Value range WE Unit Parameters
Reaction in case of error
message A 1 662_FROPC
- Fault Reaction Option (_SRAM)
Code -
593_ERR_R
1) —Enn_|
Error stop ramp 0..32760 3000 rpm (_SRAM)

1) A setting of 0 rpm means braking with max. dynamics / max. ramp.

Reactions in case of "Control off"

channels (terminals, bus, PLC).

The condition transition "Control off" is passed through when switching off
the output stage. The closed-loop control is shut down via various control

BUS Setting Reaction
-1 -1 As reaction in case of quick stop
0 0 Lock output stage - drive "runs out"
1 1 The drive brakes with programmed deceleration ramp, the
output stage is subsequently locked.

Table 6.12 Setting of reaction with "Control off"

Reaction with "Stop feed"

programmed acceleration ramp.

"Stop feed" is triggered by:

T:Lii‘:::lg HALT switch on HALT switch off

Terminals Flxx = /HALT = 0 Flxoox = /HALT = 1

Field bus Bit HALT = 1 Bit HALT = 0
PLC SET HALT = 1 SET HALT =0

Table 6.13 Triggering locations for HALT
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BUS Setting Reaction

0 0 No function - please do not adjust

1 1 Braking with programmed deceleration ramp

2 2 Braking with quick stop ramp

3 3 Braking with max. dynamics at the current level. The speed
setpoint is set to 0.

4 4 Braking with max. dynamics at the current level. The speed
setpoint is set to 0.

Table 6.14 Setting the reactions with HALT

Reactions with quick stop:

Quick stop brakes a running movement. The drive controller is in "Quick
stop" state. Acceleration up to the previous state "Technology ready" is
possible during the braking process and in dependence on the reaction,
as long as the closed-loop control is active.

Quick stop is triggered via:

Application Manual CDE/CDB/CDF3000

Triggering . ) . T
Jocation Quick stop - enable Quick stop - disable
Terminals Flxxx = /STOP =0 Fixxx = /STOP =1
Field bus Bit /STOP = 0 Bit /STOP = 1
PLC SET BRAKE = 1 SET BRAKE =0
Table 6.15 Quick stop triggering locations
BUS Setting Reaction

0 0 Lock output stage - drive "runs out"

1 1 Braking with programmed deceleration ramp,
the output stage is subsequently locked.

2 2 Braking with quick stop ramp,
the output stage is subsequently locked.

3 3 Braking with max. dynamics at the current level. The speed
setpoint is set to 0,
the output stage is subsequently locked.

4 4 Braking with max. dynamics at the current level. The speed
setpoint is set to 0,
the output stage is subsequently locked.

5 5 Braking with programmed deceleration ramp.
The drive remains in quick stop state, the axis is energized
with speed 0. ")

Table 6.16 Setting the reactions with quick stop
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BUS Setting Reaction

6 6 Braking with quick stop ramp.
The drive remains in quick stop state, the axis is energized

with speed 0. ")

7 7 Braking with max. dynamics at the current level. The speed
setpoint is set to 0.

The drive remains in quick stop state, the axis is energized
with speed 0.

8 8 Braking with max. dynamics at the current level. The speed
setpoint is set to 0.

The drive remains in quick stop state, the axis is energized

with speed 0. ")

") Transition to the state "Technology ready" is only possible by resetting the quick stop request.
In "Quick stop" state cancelling the signal "Start closed-loop control/drive" has no effect, as long as
the quick stop request is not reset as well.

Table 6.16 Setting the reactions with quick stop

Reaction with error

The reaction of the error stop ramp always depends on the corresponding
error. This is described in chapter 6.9.

6.2.4 Reference

encoder/ Function Effect
Master-Slave e TTL or HTL reference encoder input as ¢ Following axis (Slave)
operation setpoint source (Ma.ster) . e Speed an_d angle synchronous
o Voltageless connection when using the HTL- synchronism related to a
input on CDB3000 leading axis (Master)
Er e A/Bincremental or pulse direction signals e Master-Slave operation
e Transmission ratio can be set in form of a
fraction

The configuration of the reference encoder input must be set in function
"Setpoint/ramps", option "Reference encoder".
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same parameters, as the encoder configuration (see chapter
6.4.2), because the hardware interfaces are identical.
Changing the reference encoder parameterization thus has a
direct influence on the encoder configuration.

Master encoder B

master encocer: RIS T M -

@ Note: The configuration of the reference encoder input uses the

Irgst [ECTTLI) = TTL et -
Signal hypse T L e |

Transmission raso 2.
Input impule [ 1evvciuion :1
I — - -
e i
1 3.
S O I .
Master encoder: |MTL 2} « MTLancoder (2 =

Plsase sel hanctban of lollowing inprits to encodes [FIRC):

| [Hlue] ||-H':Z [7] = WL s [0 15THIT % IS0 B ISDCLE ;I

Sugnal yps {881 [0 = AVE Ircciementel encodes sl Bl

Transmission ralic 2

g wrgatie ¢ evohsnn

[1024 L

Ok | Coned | oW |

Fig. 6.23  Setting the reference encoder for TTL- (top) and HTL- input
(bottom, only for CDB3000)

) Note: The figures 1., 2. and 3. are explained in Table 6.19 for the
l TTL-input and in Table 6.20 for the HTL-input.
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Selecting the reference encoder for CDB3000

DRIVEMANAGER

Meaning

Value range WE Unit

Parameters

Reference
encoder

Selection of the reference encoder channel:
0ff - No reference encoder needed. The TTL/
HTL encoder interfaces can be used for

OFF (0):

motor encoders.

TTLSI (1): TTL- reference encoder on X7. This inputis | OFF (0) - HTL (2) | OFF (0) -

HTL (2):

not voltageless with respect to the control
electronics of the controller.
HTL- reference encoder on control terminal

X2. Voltageless input.

475-CFREC
(_ENC)

Table 6.17

Selecting the reference encoder for CDB3000

Selecting the reference encoder for CDE/CDF3000

DRIVEMANAGER

Value range WE Unit

Parameters

Reference
encoder

Selection of the reference encoder channel:
Off - No reference encoder needed. The TTL/
HTL encoder interfaces can be used for

OFF (0):

X6 (1):
X7 (2):

motor encoders.
No function

TTL- reference encoder on X7. This input is
not voltageless with respect to the control
electronics of the controller.

OFF (0) - X7 (2) | OFF (0) -

475-CFREC
(_ENC)

Table 6.18

Application Manual CDE/CDB/CDF3000

Selecting the reference encoder for CDE/CDF3000
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Configuration of a TTL- reference encoder

DRIVEMANAGER Meaning Value range WE Unit | Parameters
Input configuration on X7:
CDB3000: ECTTL (1): CDB3000:
CDE/CDF3000: ECTTL (4): OFF (0) - SSISL (4) { CDB3000:
The input is evaluated as TTL-encoder. The ECTTL (1)
input index signal of the encoder is not evaluated in | CDE/CDF3000: ) 438-CFX7
the "Reference encoder" function. OFF(0) - SSIMS(7) CDE/ (_ENC)
All other parameter settings are invalid for the CDF3000:
reference encoder configuration. These are here only ECTTL (4)
reserved for motor code setting or Master/Slave- ECTTL valid
coupling.
A_B (0): Two 90 phase-displaced incremental
signals A/B serve as input signals 484-ECSTH
Signal type A_DIR (1): Track A is the clock input. Track B defines [A_B (0)-A_DIR(1)| A_B(0) -
L ) . ) (_ENC)
the direction of counting or rotation (Low:
clockwise, High: anti-clockwise)
Ratio - Reference encoder pulses
input pulse/ 32- 8192 1024 .| 432ECLNT
. (_ENC)
revolution (7.)
Numerator for ratio between leading and following
Ratio - axis. If leading and following axes are be counter- -30768 - 32767 1 435-ECNO1
numerator (2.) rotating, a negative numerator must be entered. The (_ENC)
numerator can be changed online.
. Denominator for ratio between leading and
g:::gn;inator 3) following axis. The denominator can be changed 0-65535 1 43?__;\?85

offline (controller off)

Table 6.19

Application Manual CDE/CDB/CDF3000
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Configuration of a HTL- reference encoder with CDB3000

The digital inputs ISD02 and ISD03 must be set to "Encoder input ENC

(37)".
DriveManager Meaning Value range WE Unit | Parameters
A_B (0): Two 90 phase-displaced incremental
signals A/B serve as input signals 483-ECST2
Signal type A_DIR (1): Track A is the clock input. Track B defines | A_B (0) - A_DIR (1) | A_B(0) -
L . . ) (_ENC)
the direction of counting or rotation (Low:
clockwise, High: anti-clockwise)
Ratio - Reference encoder pulses
input pulse/ 32-8192 1024 - 482-ECLN2
) (_ENC)
revolution (7.)
Numerator for ratio between leading and following
Ratio - axis. If leading and following axes are be counter- -30768 - 32767 1 480-ECNO2
numerator (2.) rotating, a negative numerator must be entered. The (_ENC)
numerator can be changed online.
Ratio - Denon.unato.r for ratio betvyeen leading and 481-ECDE2
. following axis. The denominator can be changed 0 - 65535 1
denominator (3,) ) (_ENC)
offline (controller off)

Table 6.20 Configuration of a HTL- reference encoder

Reference encoder in speed controlled operation

For speed regulation with reference encoder setpoint source no preset
solution is available. You should therefore select a preset solution, which,
in any case, complies with the desired control location (e. g. terminal or
field bus). Then select the setting "RDIG (4)" from the function mask
"Setpoint/ramp - further settings" instead of the specified setpoint source.
Fig. 6.24 shows the structure of the selected setpoint preparation.

Transmission

master encoder ratio Ramp generator Controller
nnr 1
AB I Q Lines per Numerator

, @— ; > . —> >
I revolution Denominator

ADRMEL O |
i T T T T
!

Signal type
Fig. 6.24  Structure of setpoint preparation with reference encoder as speed
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The speed setpoint in rpm is smoothened by means of the speed profile
generator (see chapter 4.2.1). The function "/HALT - feed/speed release"
can be used to couple or decouple the following axis via digital input or
field bus, when the motor control is active.

The speed setpoint of the reference encoder always refers to the motor
shaft. When using a gearbox on motor and target and the drive shaft
speed is to be determined by the reference encoder, the gearbox ratio
must be parameterized in the reference encoder configuration.

The speed synchronism can also be activated via PLC (see chapter 7.3.2
- "Speed synchronism" on page 7-36). Further possibilities for adapting
the setpoint source can be found in chapter 6.2.5.

Reference encoder in positioning operation (electronic
transmission)

In positioning operation synchronous travel with reference encoder
setpoint specification is controlled via PLC with special program
commands. For this purpose you should select a preset solution with
specified setpoint via PLC.

Switching on synchronous travel
(coupling):
Switching off synchronous travel
(decouple):

GOSYN 1

GOSYN 0

Table 6.21 PLC-commands to control synchronous travel

Note: Switching on synchronous travel occurs abrupt, without
limitation of the axis dynamics by ramps. Soft coupling to a
moving leading axis is not possible.

The reference encoder position refers to the motor shaft. The unit is
always in increments (65536 Incr = 1 motor revolution). If the reference
encoder position is to be directly related to the output shaft, the
transmission ration must be entered for the reference encoder. A
transmission ratio in the standardizing assistant will be ignored when
using the reference encoder.
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Example for reference encoder configuration with CDB3000:
System structure:

« HTL reference encoder as setpoint specification connected to
terminal X2 on CDB3000.

« CDB3000 with gear motor (i = 56 /3)

« Atransmission ratio of 56/3 was entered in the standardizing
assistant (under basic settings).
Conclusions:

[0  with a reference encoder transmission ratio of 1/1 the reference
encoder setpoint refers to the motor shaft of the gear motor.

[0 with a reference encoder transmission ratio of 56/3 the reference
encoder setpoint refers to the output shaft of the gear motor.

Further information on PLC-programming see chapter 7. Concerning
angular synchronism see chapter 7.3.2 - "Angular synchronism
(electronic transmission)" on page 7-36.
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6.2.5 Setpoint
structure -
further
settings/control
location

]

6 General software functions

Function Effect
¢ The setpoint structure adds ¢ The setpoint structure is
up both setpoints channels. adapted to the application by
Each channel can obtain a the preset solution, so that
setpoint source from a fixed most applications do not
selection. require any adaptation.
¢ There is one setpoint ¢ For special applications the
structure each for speed internal processing of the
controlled operation and setpoint can be adapted
positioning operation. through the flexible setpoint
structure.
Note: This chapter addresses solely users, who cannot find their

particular drive solution or an approach to their solution in the
preset solutions.

Referance - further settings x|

Louree 1 . =
Herdadieberence
|BPLE B = Brtreerce o PLL =

Flelmence yoace 1 on pelection vy inpul I

[l Borwclucrs = SAIN[T | |BCOM [0 = Fedensres covitard [ ;I

Source 2

Sardaid-efenancs
[RC0K §0] « Relpence constan 0 =
Helnirres suson 2 on I .
bakction Vil ingd gt |HI":I"|H [0) = Pepformnee corstand _:J F- :E‘ ’

hanchion = SA002]

Eomad. malor ooti

OFF 0] = Inactns

Lontrol lotalion oF mobor cénbroh F‘|_: [} = Coiecl via procesy program

Evhasion of st ngral [DFF [0 = s igosted.

Lorcd | peen |

Fig. 6.25 Tab Reference - further settings

The control location for the motor control is described in the separate
chapter 6.2.6.
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Settings for source 1/ source 2

DRIVEMANAGER Value range WE Unit Parameters
RAO 280_RSSL1
Standard setpoint RCON ...ROPT RCON 281_RSSL2
(_REF)
ooy
point sourcez, RCON ...ROPT RCON 290_SADD2
when switching over
L (_REF)
via input

Settings for RSSL1 / RSSL2 and SADD1 / SADD2:

BUS Setting Function
0 RCON Setpoint constantly zero
1 RAO Setpoint of analog input ISAO0
2 RA1 Setpoint of analog input ISAO1
3 RSIO Setpoint for serial interface
4 RDIG Setpoint for digital input in Slave-operation
5 RCAN Setpoint for CAN-interface
6 RPLC Setpoint for PLC
7 RTAB Setpoint from travel set table
8 RFIX Setpoint of fixed value
9 RMIN Setpoint of minimum value
10 RMAX Setpoint of maximum value
11 ROPT Setpoint for communication module
12 RPARA Setpoint for parameter interface

The following section describes the corresponding setpoint structures for
torque/speed control and positioning.

Symbol Meaning

Setpoint source (input), partly with second characteristic set

L)
g/ Setpoint selector (switch)
>

Parameters

Table 6.22 Symbols used in the block diagrams
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Meaning

<> Intermediate setpoints (for display only)

Limitation of setpoint

mathematical influence

Table 6.22 Symbols used in the block diagrams
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%00

NO10 SET HO10 = 1000

N020 SET REFVAL = HO10

SIO (LUSTBUS)

RPLC

PTPOS
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Block diagram of setpoint specification (position control)

Reference encoder

Coupling
viaPLC

N020 GOSYN 0/ 1

Jrr [
X2 - HTL JLULT Q e Numerator ’e) !
X7-TTL Angular e Denominator /_
synchronism

RCON

!

|
|

T

§ .
’

7/ f

t
|
] [ows] |

L_____Jl________l

Further settings

Travel profile generator
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[ —— - - — —
(Option-Code for

| shutdown: SDOPC|
Halt: HAOPC]|

| Quick-Stop: QSOPC
Fault-Reaction: FROPC

| Quick-Stop: ~ STOPR
Fault-Reaction: ERR R

Stop ramps

- Shutdown
- Halt
- Quick-Stop
- Fault-Reaction

ACTV
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%00

NO10 SET HO10 = 1000
N020 SET REFVAL = HO10

I

@_O_'_
RMIN

ST
LU | Nominator
L synchronous|  Denominator
speed

SIO (RS232)

Standardization|
0..10 V—]

Standardizatiol

+10 V Y }——

R

> I
D
RCON

(:
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A0
I
Off
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I
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Principle of setpoint specification (speed/torque control)

Further settings
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Speed profile
ACCR DECR

—

6 General software functions

Stop ramps

| Option-Code for

ishutdown:

| Halt:
|Quick-Stop:

Fault-Reaction:

SDOPC|
HAOPC]
QsoPg
FROPC

- - — "

Speed profile
(OpenLoop)

—
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| Quick-Stop: STOPR
Fault-Reaction: ERR_R
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Further parameters of setpoint structure

Function Value range WE Unit | Parameters
Analog setpoint input ISAO0 -32764 ... 32764 0 282-RA0
Analog setpoint input ISAO1 -32764 ... 32764 0 283-RA1
Setpoint for serial interface -32764 ... 32764 0 284-RSI0
Setpoint communication slot -32764 ... 32764 0 287-ROPTN
CAN bus setpoint -32764 ...32764 | 0 288-RCAN
Setpoint of setpoint selector 1 -32764 ... 32764 291-REF1
Setpoint of setpoint selector 2 -32764 ... 32764 292-REF2
REF1 + REF2 -32764 ...32764 | 0O 293-REF3
Setpoint after ramp generator -32764 ... 32764 0 295-REF5
Setpoint after slip -32764 ... 32764 0 296-REF6
Table 6.23 Parameters of the setpoint structure
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6.2.6 Control location

Start "flank triggered* (factory
setting)

Start "Level triggered" (Auto-
Start)

6 General software functions

Function Effect
e The control location determines the e The control location is automatically
interface for submission of the set when choosing a preset solution.
control command to start the closed- * Possible control locations are (see
loop control. Table 6.26):
- Terminals
- Control unit

- Serial interface

- Optional slot (PROFIBUS),
- CAN-interface

-PLC

The control location is set with parameter 260-CLSEL (DRIVEMANAGER
function mask "Setpoint/Ramps - further settings®).

DRIVEMANAGER Value range WE Unit Parameters
Control location for 260_CLSEL
motor control OFF ... PLC TERM (_CONF)
Table 6.24 Parameter control location

Evaluation of start signal
Prerequisites for starting the controller:

» Hardware release ENPO is set at least 10 ms before setting the start
signal (High-Level).

* The device status "Safe Stop" (on CDB3000 only with hardware
version "SH") is inactive.
The start signal is evaluated in dependence on the signal level.

Starting takes place after a Low-High transition of the signal. If the start
signal is at High-Level immediately after switching on, the control is not
started. A Low-High transition is required first.

Starting takes place when the start signal has High-Level. If the start
signal is at High-Level immediately after switching on the mains supply,
the control is started.

The function is also used for automatic starting after switching on the
main supply. It is switched on by parameter 7-AUTO = ON.
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Attention: With Auto-Start the drive starts automatically after Mains On
or after resetting an error, depending on the error reaction.

Function Meaning Value range WE | Parameter
Auto-Start | OFF: Start Low-High-
flank triggered OFF/ON OFF (7_(?3'12)
ON. Start "Level triggered"

Table 6.25 Parameter Auto-Start

Lening for s1ary emainle:

I Abcws aomatic 1l

_ O | Coel |

Fig. 6.26  Setting of Auto-Start function with selection via terminal (TERM)

Setting of control location selector 260-CLSEL

BUS DRII::LITN:/GER Function
0 OFF no function
1 TERM Control via terminal strip
2 KPAD Control via KEYPAD
3 SI0 serial interface RS232 (Serial Input Output)
4 CAN Control via CANopen interface
5 OPTN Control via communication module
6 PLC Control via sequencing program
Control via parameter interface
4 PARAM -NO FUNCTpION -

Table 6.26 Settings for 260-CLSEL control location selector
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Terminals (TERM)

Operation panel KEYPAD KP200-
XL (KPAD)

]

Serial interface (SI0)

]

CANopen-interface (CAN)

Optional slot (OPTN, e.g.
PROFIBUS)

Sequential program (PLC)

6 General software functions

To start the controller in control mode "Terminal” a digital input must be
parameterized to FIxxx = START.

With the settings FIxxx = STR, STL a start command can be specified for
a direction of rotation. The start commands are thereby decisive for the
sense of rotation.

In order to save an input, the start function with Auto-Start can also be
parameterized to a virtual input. The controller is in this case started by
setting the hardware release ENPO.

In the CONTROL menu the operation panel completely takes over the
controller. It sets the control location selector and the setpoint channel 1
to KP200-XL. The second setpoint channel is disabled.

With the operation panel one can take over the control of the closed-loop
control and specify a signed setpoint to determine the sense of rotation

Note: The operation panel KP200-XL is connected to the CDF3000
using an additional interface cable.

A special bus protocol is used to control the positioning controllers via the
serial interface (terminal X4). The operating software DRIVEMANAGER
uses this protocol for communication and control of the positioning
controllers.

As soon as the DRIVEMANAGER function "Control device" is called up, the
control location is set to SIO.

Once the end of the control window is reached, the DRIVEMANAGER resets
the original parameter setting.

Note: If the communication between positioning controller and
DRIVEMANAGER is interrupted, the setting cannot be reset by
the DRIVEMANAGER.

The positioning controller is controlled via a device internal CANopen
interface. Control modes according to the CANopen device profile
DSP402 and the manufacturer specific protocol EASYDRIVE are available.

The control of the positioning controller via communication modules can
take place through the manufacturer specific protocol EASYDRIVE.

The control location is set to OPTN.

When controlling the positioning controller via PLC, the control location is
set to PLC.
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6.2.7 Motor )
potentiometer | Function
function + With two inputs the setpoint
can be raised or reduced in a

linear way

Effect
¢ Simple adaptation of motor
speed to process

|
=
—> (1)

(1) active motor potentiometer function in setpoint source FPOT

Fig. 6.27  Function block motor potentiometer function selector

The motor potentiometer function can be parameterized in two ways:
1. Via function mask "Inputs" (FIxxx = MP_xx) and the corresponding

options function
2. Via function mask "Setpoint/ramps - further settings"

x|
Spmned rwd e gt Mae seftnge

[FT 1] = Stardard P funchien
DFF ()] = Ingctive ]
> i )
ST TP gy Molur-poli - Mare seltings ks
P13 = Standand + gave offpek of B
Fi (4l m Ehanelsad o srmcisd fasiras o l-"“'—1 L

s

Fig. 6.28  Setting the motor potentiometer function via function mask "Inputs
- Options"
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Parameters for motor potentiometer function

DRIVEMANAGER Function Value range WE Unit Parameter
Speed motor Configuration for motor potentiometer
potentiometer function 0..6 0 (OFF) 640(:'\\7;8&
Settings see Table 6.28
Acceleration Acceleration ramp for motor potentiometer 4 641_MPACC
(Further settings) function 0...32760 1000 | min"/s (_VF)
Deceleration Deceleration ramp for motor potentiometer - 642_MPDCC
(Further settings) function 0...32760 1000 | min"Y/s (_VF)
Display of current offset speed SOFMP 30764 30764 0 rom 643-SOFMP
(_VF)

Table 6.27

Parameters for motor potentiometer function

Settings for motor potentiometer function 640-MPSEL

BUS | KP/DM

Function

0 OFF

no function

1 F1

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.

If both inputs are set at the same time, the offset speed is reset to 0 min~'.

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.
In case of a mains failure the offset speed is saved.

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.

If both inputs are set at the same time, the offset speed is reset to 0 min”. In
case of a mains failure the offset speed is saved.

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.

When cancelling the start command, the offset speed is reset to 0 min.

Raising or lowering the speed within the speed range (limits +MOSNM x
SCSMX[%]) with inputs MP_UP and MP_DN.

If both inputs are set at the same time, the offset speed is reset to 0 min'.
When cancelling the start command, the offset speed is reset to 0 min”.

Table 6.28
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Setting the inputs for motor potentiometer functions

Note: For terminal control the function selector of one digital or
analog input (with digital function) must be controlled with

MP-UP = Setpoint up
MP-DN = Setpoint down

(see chapter 6.1.2 "Digital outputs").

Example: Setting F2 of the motor potentiometer function

A digital potentiometer is supplied via two digital inputs. One of the inputs
has a reducing effect for the setpoint, the other one raises the setpoint. At
the analog input ISAOXx a base value can be specified as analog speed
setpoint, so that the digital inputs have the effect of an offset. The motor
potentiometer function assigns a setpoint to the setpoint source SOFMP.

O 7641_MPACC X\ 642_MPDEC
Nmax
! y
7
n [min-1] |
| Offset
REF1+ REF2| — — 3¢ X1
/ Basis | Oisgt — I
O 1 1
[ | | | f A 1|
orHE L woeet
t T T
Ca | ' ! L—
O]l v =
i
1 |
Start i
0

t[ms] —>

(1) Resetting the setpoint to the base value

Fig. 6.29  Basic function with reset to base value (corresponds with
setting F2 in Table 6.28)
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Definitions on

Fig. 6.29

Basis analog default speed value at input ISAxx

Offset Proportion of increase or reduction from the base value,
influenced by the inputs with functions MP_UP and MP_DN

ISDxx = MP_UP Input for offset setting to increase the setpoint

ISDxx = MP_DN Input for offset setting to reduce the setpoint
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6.3 Motor control

Function Effect
* Optimization of controller * Optimal concentricity of the
settings drive

» Adaptation of the controller
to the moment of inertia of
the system

» Setting the switching
frequency of the output stage

The positioning controller is based on the principle of field oriented
controlling. Field orientation means to memorize a current at the location
in the motor, at which the field has the biggest size.

The memorized current is thus optimally converted to torque. This results
in an optimal utilization of the machine with highest possible dynamics,
together with low losses. The result is a very good rate of efficiency.

The digitally controlled drive is most suitable for applications calling for
the following characteristics:

—  Speed constancy (concentricity)
- Position accuracy

-  Dynamics

- constant torque

- Interference compensation

The positioning controller can be operated in three different control

modes:
« Torque control Torque Control (TCON)
* Speed control Speed Control (SCON)
¢ Position control Position Control (PCON)

It has three control circuits, which are superimposed to each other (see
illustration Fig. 6.30). Depending on the preset solution, the lower-level
control circuits are active, e.g. with speed control only the speed and the
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torque controller. The speed setpoint is thereby directly delivered by the
setpoint specification, the positioning controller is decoupled and out of
function.

Hde
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- Fanls : . :
I S fe——8)
i 1"- - I ; —— e
Lo A ke i
Fig. 6.30 Control structure

Torque and speed controllers are designed as Pl-controllers, the
positioning controller as P-controller. Amplification (P-proportion) and
integral-action time (I-proportion) of the individual controllers can be
adjusted. In the operation mask these settings are made in the function
mask "Control".

During commissioning the desired preset solution can be simply selected
and parameterized with the help of the DRIVEMANAGER. This also includes
the setting of the control mode.

vl

Loop corimol

The control structure and the parameters to be set are displayed when
selecting the setting values "Control" Fig. 6.31. When selecting the tab
"Output stage" you can determine the switching frequency of the output
stage, see Table 6.29.
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Fig. 6.31  Setting the positioning/speed control
DRIVEMANAGER Value range WE Unit | Parameter
Amplification speed control, o 811_SCGFA
scaling factor SCGFA 0...999.95 100.00 & (_CTRL)
Moment of inertia of motor 0..100 0 ms 160_MOJNM
(Button "Moments of inertia") (_MoT)
Motor of inertia motor+system 817_SCJ
(Button "Moments of inertia”) 0...1000 0 ms 1 (cmRy
. - . 810_SCG
SCG: Amplification speed control | 0 ... 1000000000 0.035 | Nm min (_CTRL)
SCTLG: Integral-action time 812_SCTLG
speed control 1...2000 126 ms (_CTRL)
PCG: Amplification positioning 473_PCG
control 1...32000 4000 rpm (_CTRL)
o 818_ECTF
ECTF: Filter actual speed value 0..100 0.6 ms (_CTRL)
- . 816_SCTF
SCTF: Filter speed setpoint 0...1000 0 ms (_CTRL)
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DRIVEMANAGER Value range WE Unit Parameter
Reduction of speed control 0 809_SCGFO
amplification 0.00 ... 100.00 50.00 % (_CTRL)
Power stage switching frequency 690_PMFS
(Tab "Output stage") 4KHZ (0)...16KHZ (3) | 8KHZ (1) kHz (_CONF)

Setting the switching frequency (parameter PMFS):

BUS Setting Function
0 4KHZ (0) 4 kHz
1 8KHZ (1) 8 kHz
2 12KHZ (2) 12 kHz
3 16KHZ (3) 16 kHz
Table 6.29 Output stage switching frequency

Depending on the application the following steps must be performed to
set the speed control circuit:

» Adaptation of the speed control amplification to the existing external
inertia.

For this purpose one can either enter the known moment of inertia
directly in the function mask (button "Moments of inertia"), or the
speed control amplification can be changed in percent (SCGFA in %)

The moment of inertia for the system must thus be reduced to the

motor.
Jm = Moment of inertia of the motor
n1 N2 (MOJNM)
Jreq = reduced moment of inertia of the
system
v Jred i Jo i = Transfer factor
_J_ X
red — —2— PYRY
| 1
)

Fig. 6.32  Reduction of the moment of inertia

» Adaptation to the stiffness of the drive line:

This is possible in two different ways. The control circuits can either
parameterized or the adaptation can be made through an assistant.
In the assistant the stiffness can be specified in percent and the
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newly calculated values can be transferred to the controller setting. A
value of <100% results in a "soft" controller setting (e.g. for a toothed
belt drive), whereas a value of >100% causes a "hard" controller
setting for hard mechanics (free of clearance and elasticity).

The torque/current controller is optimally adjusted to the respective motor
by means of the motor data set or the identification. The tab "Current
controller" is available for adaptation and testing by means of a test
signal.

Corkol  Cmen coriroler | Pows: siage |
G [T [Cae g
Lingy v [TETLES] 3% "

Tiaring Eument cortroles
2o ne oumend 1. RdAp A

Festerrad acbedie d-cwrrent.. | Deinils ...

Fig. 6.33  Function mask for setting the current controller

DRIVEMANAGER Value range WE Unit Parameter

A 800_CCG
Amplification (CCG) 0...500 1 V/A (_CTRL)

A 801_CCTLG
Integral-action time (CCTLG) 0,1...100 3,6 ms (_CTRL)
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6.4 Motor and
transducer

L.

6.4.1 Motor data

6 General software functions

The motor data are required for controlling the motor. For this purpose
you must select the mask "Motor and encoder".

=3

| Ensuger
TTLATHREE Sreiir.
TTLfsiiian ancadi

Moine ared sneoder
The setting takes place in four stages:

1. Motor data

2. encoder

3. Motor protection
4. Brake

Function Effect
e Setting of motor data on the « Optimal operative behaviour
basis of existing data sets or, of the motor

in case of asynchronous
motors, motor identification.

The electric motor data and the associated optimal controller setting can
be set in two different ways.
1. Motor database

A database with the settings for all motors is available for motors
from Lust Antriebstechnik GmbH.

2. Motor identification for asynchronous motors with CDB3000

For unknown motors the motor identification on the basis of types
plates can be performed with the DRIVEMANAGER.
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Motor and encoder B3
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Fig. 6.34  Motor and encoder

In both cases a presetting is determined for the controller, which is based
on the following assumptions:

« The torque controller is set up optimally, so no further adjustments
are necessary.

* The setting of the speed controller is based on the assumption that
the moment of inertia of the machine reduced to the motor shaft is
equal to the moment of inertia of the motor.

« The position controller has been designed for elastic coupling to the
mechanics.

« Optimizations can be made according to chapter 6.3 - "Motor
control".

Motor database

If the data for the motor to be used are available in a database of the
DRIVE MANAGER, these can be selected via the option "Motor selection"
and transferred to the device.

A database with the settings for all motors (without encoder information)
is available for motors from Lust Antriebstechnik GmbH. Using the correct
motor dataset ensures:

« that the electrical data of the motor are correctly parameterized,

« that the motor protection (tab "Motor protection”) is correctly set and

« the control circuits for the drive are preset.

Application Manual CDE/CDB/CDF3000 6-68



LUST

MWI

Setting the nominal motor data
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Motor databases for motors from Lust Antriebstechnik GmbH are not part
of the DRIVEMANAGER or its installation. The motor databases are
separately stored on the DRIVEMANAGER installation CD-ROM and can be
installed from there. Up-to-date versions can be downloaded from the
website http://www.lust-antriebstechnik.de. The "Setup” installs the motor
database into the default directory of the DRIVEMANAGER.

If a motor dataset is supplied on a data carrier (floppy disk, CD-ROM) it
can be directly loaded via button "Other directory".

Attention: When selecting motor data from the database it must be
assured that both the nominal data as well as the wiring are
in accordance with the application. This applies in particular
for rated voltage, speed and frequency.

Motor identification for asynchronous motors with CDB3000:

If the motor data for the respective motor are not available, the motor can
be measured using the option "Motor identification" to calculate the
controller setting.

As a prerequisite for successful motor identification the motor power must
be lower than or equal with the the converter power, but should be at least
quarter of the converter power.

For the purpose of motor identification the nominal data of the motor must
be specified in the mask Fig. 6.35.

Motor identification 3]

1. Rsted vokage highoe types: de sapnatenn
| 0 e W . e —
L Rated cunent
— 3 a Riprment of meriia of motor KR ?
1 Hate] g
r:"l“';i:‘l- T I Yeq
= Hg D 'Wert wined s winet Tabele fin
4. A iscuency Aayre e Hirremsirer: L e
[sa Hz
= & Flaied power
[ n&? B
i B Fsted onge
!:Tl N Cemrplas rrecioe pararreben
Or | senwentication | Caxel |

Fig. 6.35  Motor identification
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Setting the motor data:

DRIVEMANAGER Value range WE Unit Parameter
Type designation motor max. 25 digits - - 83?:”8%%
1. Rated voltage 0...1000 230 v 155(::\\,1 8¥)NM
2. Rated current 0.1..64 2.95 A 155:::\\,"'8%'\"\"
3. Rated speed 0... 100000 1500 rpm 157(:,1\\,'/IgTS)NM
4. Rated frequency 0.1...1600 50 Hz 15(?_MMO(T);: N
5. Rated power 0.02 ... 1000000 0.57 kW 15?:”8%'\"\”
Z;nT; f;i(:ht(;:/qnuc%ronous 0.001 ... 5000 41 Nm 852_MOMNM
servo motors) (.mom)

The moment of inertia of the motor is of relevance for the setting of the

speed control.

If the moment of inertia of the motor is known, it is recommended to enter
this before starting the motor identification. The controller parameters are

adapted accordingly.

DRIVEMANAGER Value range WE Unit Parameter
Moment of inertia of 160_MOJNM
2 —
motor 0..100 0 kgm (_MoT)

Select "No" if the moment of inertia is unknown. A "0" is entered as
moment of inertia (160-MOJNM=0). The motor data are then used to
determine a moment of inertia suitable for an IEC-standard motor. The
moment of inertia of the motor depends on the number of pole pairs and
the related rotor design. The moment of inertia of standard three-phase

current motors with squirrel-cage rotor (acc. to DIN VDE 0530, 1000 min~

1, 6-pole, 50 Hz and self-ventilated), saved in the positioning controller,
are shown in Table 6.45.

Power P [kW] Moment of inertia Jy; [kgm?]

0,09 0,00031
0,12 0,00042
0,18 0,00042

Table 6.30 Basic values for the moment of inertia related to a six-pole

IEC-standard motor
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Power P [kW] Moment of inertia Jy; [kgm?]
0,25 0,0012
0,37 0,0022
0,55 0,0028
0,75 0,0037
11 0,0050
1,5 0,010
2,2 0,018
3,0 0,031
4,0 0,038
55 0,045
7,5 0,093
11 0,127
13 0,168
15 0,192
20 0,281
22 0,324
30 0,736
37 1,01
45 1,48
55 1,78
75 2,36
90 3,08
Table 6.30 Basic values for the moment of inertia related to a six-pole
IEC-standard motor
Performing identification The ENPO of the device must be set before pressing the button "Start
identification”.

@ Note: During self-setting the electric motor circuit must be closed.
Contacts must thus only be bridged during the self-setting
phase.

If the actuation of the motor contactor is realized via the
positioning controller with the function ENMO, the motor
contactor will be automatically closed during the
identification.
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In the steps "Frequency response analysis" and "Measurement of the
inductance characteristic" the positioning controller measures the motor
and determines the resistance values and the inductances. In the
subsequent operating point calculation the flow is adapted in such a way,
that the rated speed can be reached and the rated torque (defined via the
rated power) is reached at rated speed. If the voltage is found to be too
low, the flow is reduced to such an extent, that the speed is reached in
any case. The rated torque is automatically reduced. Finally, the control
circuits are preset.

After successful motor identification the calculated motor parameters are
displayed in the function "Show motor parameters*.

Attention: Motor parameters must only be changed by qualified
personnel. With an incorrect setting the motor may start
unintentionally ("thrashing").

o bppe dagagrisbicn;
! By Wgiem
Sisbva inmnfaren Sy mduclancs
[Cinae Ohen TE H
Rotorwwderstand
- i [100 X
[_rode Otk *
100
Man nabctanens o Fatnd fie
T H [Comsa Y
i Concel |

Fig. 6.36  Motor parameters

DRIVEMANAGER Value range WE Unit | Parameter
Primary resistor 0.0...500.0 6.0 Q 846\')'"8?)*8
Leakage inductance 0.0...10.0 0.018 H 842:#(%*3
Rotor resistance 0.0 ... 500.0 4.2 Q 84:(3:“';/' S.E)*R
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DRIVEMANAGER Value range WE Unit Parameter

Rotor resistance scaling factor
(120% recommended for rotor 20 ... 300 100 % 837_MORRF

) . (_MOT)
resistance with warm motor)
Main inductance
(only for display, calculated on 850_MOL_M
basis of rated flow and 0.0...10000 01 H (_MOT)
magnetizing characteristic)

840_MOFNM
Rated flow 0.0...100.0 0.358 Vs (_MoT)
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6.4.2 Encoder

]

Project planning with one
encoder

6 General software functions

Function Effect
* Encoder setting ¢ Determination of the motor
« Evaluation of up to two rotor position
encoders ¢ Determination of the
movement of the connected
mechanics

Controlled operation of the drive requires the use of an encoder.
Configuration takes place via the tab "Encoder".

Note: This chapter solely describes the setting of the encoders. The
specification and acceptability of the encoders as well as
their interfaces and connections is described in the operating
instructions for the corresponding positioning controllers.

Types of project planning

DRIVE
position speed

-]

Fig. 6.37  Project planning with one encoder

Two different installation variants are possible:

« Mounting of encoder E1 to the motor

- Inverting the sense of rotation by using a ration1/n2 = -1/1 is

possible
« Mounting encoder E1 to the mechanics or gearbox output shaft

(dashed encoder E1 in Fig. 6.37)

- Prerequisite is a fixed ratio n1/n2 between drive and output, n1/
n2 must be parameterized.

—  For a sufficient generation of a rotating field a position resolution
of at least 7 bit (128 pulses) related to one revolution of the
motor shaft is required.

Application Manual CDE/CDB/CDF3000 6-74



LUST

Project planning with two
encoders

Accepted encoders

6 General software functions

- Example:
Encoder with 2048 pulses/revolution, n1/n2 = 10
=> 204,8 pulses/revolution related to the motor shaft (> 7 bit)
=>o0.k.

For compensation of inaccuracies in the mechanics (looseness, play) or
for exact determination of the absolute position of the moving mechanics
for positioning without referencing, a second encoder E2 can be directly
mounted to the mechanics.

DRIVE
position speed

o]

E2

Fig. 6.38  Project planning with two encoders

* Encoder 1 on motor for speed regulation and commutation.

« Encoder 2 on mechanics or gearbox output shaft for position control.
The transmission ratio n1/n2 must be parameterized.

Encoder for CDB3000
The following encoders are evaluated by the CDB3000:

Encoder type Connection to CDB3000
TTL incremental encoder (TTL) X7
SSI absolute value X7
encoder (SSI)
HTL incremental encoder (HTL) X2 (control terminal ISD01-ISD03)
Permitted encoders with the associated connection specification are specified in
the CDE/CDB3000 operating instructions!

Table 6.31 Accepted encoders on CDB3000
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Attention: The configuration of the encoders uses the same parameters
as the configuration of the reference encoder input (see
chapter 6.2.4), because the hardware interfaces are identical.

Changing the encoder parameterization thus has a direct
influence on the configuration reference encoder.

Selecting the encoder The encoder configuration is determined at the start.

configuration
Motor and encodor E1

Mote  Ercoder | Mosce protschion | frska |

Selec] ErC O COSTHH MTH

TT_TT 2= TTL meotor and positon encoder |

USER [0] = User dahned (2. G. mater ancodsr]
HT _HT (1] = HTL moker and peosition ercodes

Bl SF [4) = SELnokor and pocion srcodes
HI_T1 l']l'H]L-"l.!I.I'E"l.I_.".hl' 1T Lpgten sncsder

Fig. 6.39  Encoder configuration with CDB3000

Depending on the selection of encoder combinations the following
settings can be made:

DRIVEMANAGER Value range WE Unit Parameter
o [ [ |0
En(;(:der En(:Eozder BUS Setting Function
User defined
0 USER (Is set by the drive, if e.g. the reference
encoder has been parameterized)
HTL - 1 HT_HT HTL motor and position encoder
TTL - 2 TT_TT TTL motor and position encoder
SSI - 4 SI_SI SSI motor and position encoder
HTL SSI 3 HT_SI HTL motor encoder, SSI position encoder
TTL 5 HT_TT HTL motor encoder, TTL position encoder
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Encoder settings

6 General software functions

For each encoder combination a special function mask is displayed.

HEL-Staider ind posiBon nitiodet:
TPL-=aier and poastion ercoder:
ket i o B0 in eecoser
Lo e b 1500 EPC () = T L oprwconien 0 ESHR09. & (SCARE B: 5D =

1som [0 37 = WL srccdien | A

Encodder ned esusied on sha FME

Eriiotion . gt}
Trwnome won rsta.

Encader nof mauniod on ahefs

[ 7S

Fig. 6.40 Selection of special function masks for encoder configuration

For HTL-encoders the following parameters must be set:

DRIVEMANAGER Value range WE Unit Parameter
I(;innceosdzgr revolution (HTL- 32 8192 1024 ] 48(2_—E E\‘C(I:')Nz
n1 (numerator) -32768...32767 | 1 48?_—5@‘)02
n2 (denominator) 1..65535 1 48(1__EE'§3(I:J)E2

Transmission ratio n2/n1 (is encoder is not mounted on motor shaft)

Furthermore, the digital

inputs for encoder connection must be

configured. The connection of track signals A to ISD02 and B to ISD03 is
mandatory. Connection of an index signal to ISDO1 is optionally possible.

With TTL or SSI encoders the following parameters must be set:

DRIVEMANAGER Value range WE Unit Parameter
Lines per revolution (TTL- ) 432_ECLN1
encoder) 32..8192 1024 (ENG)
Number of bits Multiturn 0.16 12 ) 448_SSIMU
(SSI encoder) (_ENC)
Number of bits Singleturn 0. 20 13 ) 447_SSIS|
(SSI encoder) (_ENC)
435_ECNO1
n1 (numerator) -32768 ... 32767 1 (_ENC)
. 436_ECDET1
n2 (denominator) 1...65535 1 (_ENC)

Transmission ratio n2/n1 (is encoder is not mounted on motor shaft)
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Accepted encoders

A

6 General software functions

Attention: Only SSI absolute value encoders as specified in the
operating instructions must be used.
Setting the number of bits and other settings under the button
"SSl-configuration" are reserved for special SSI encoders.
Such encoders may only be used after express approval by
Lust Antriebstechnik GmbH!

Encoder for CDE3000/CDF3000
The following encoders are evaluated by the CDE3000/CDF3000:

Encoder type Connection to CDE3000 Connection to CDF3000
TTL incremental encoder (TTL) X7 X6
R % o
Resolver X6 X6
Accepted encoders with the associated connection specification are specified in the CDE/
CDB3000 and CDF3000 operating instructions!

Table 6.32 Accepted encoders on CDE3000/CDF3000

Attention: The configuration of the TTL or SSI encoders uses the same
parameters as the configuration of the reference encoder
input (see chapter 6.2.4), because the hardware interfaces
are identical. Changing the encoder parameterization thus
has a direct influence on the configuration of the reference
encoder.
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Selecting the encoder
configuration

6 General software functions

The encoder configuration is determined at the start.

*olor aml encoder ==

Matsi  Encods IHumnmﬁm| Busks |

= ng
Ercoder T Encouer
Motor Load
Solect encoder combinatiomn:

]l'IE- % 1] Flagobedr-mol s, pedahaai-poation ancodar
LSk H [
Fis Bl (11 = Fognobess-motag TR
Ef 2113 = S5 -moioe s poshon snooder
A%_51 [3] = Fehmr-imole ercods, 55 gl ercmdes
TT_TT [d] = TTL-medisl &' piathions sncodsr

RE_TT [5] = Resnhost snder erender T 11 pasiion sneedsr

e

) = Ll chfwnned | e wracrachen |

Fig. 6.41  Encoder configuration for CDE3000/CDF3000

Depending on the selection of encoder combinations the following

settings can be made:

DRIVEMANAGER Value range WE Unit Parameter
Selection of encoder 430_ECTYP
combinations USER...RS_TT | RS_RS i (_ENC)

Encoder | Encoder . .
E1 E2 BUS Setting Function
User defined
0 USER (Is set by the drive, if e.g. the reference
encoder has been parameterized)
Resolver - 1 RS_RS Resolver motor and position encoder
SSI - 2 SI_SI SSI motor and position encoder
TTL - 4 TT_TT TTL motor and position encoder
SSI 3 Resolver motor encoder, SSI position
HT_SI
encoder
Resolver —
TTL 5 Resolver motor encoder, TTL position
HT_TT
encoder
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Encoder settings

Automatic determination of the
encoder offset

Encoder-0f et armiteln

Application Manual CDE/CDB/CDF3000

6 General software functions

For each encoder combination a special function mask is displayed.

Brasiver mater ared paas e snc e, [
Fole b mciem 1
Ercodes afim Frowm

Dot et el

bl omeimem FO0L. [0 =]

Encade ol [FEER [t oy
Gl et GPOC)  |OH =
55 st srede .0

Cragetar
[T i Ii 5 Caniegaaton

Fig. 6.42  Selection of special function masks for encoder configuration

For resolver encoders the following parameters must be set:

DRIVEMANAGER Value range WE Unit Parameter
. 433_ECNPP

Number of pole pairs, resolver 1..80 1 - (_ENC)
Encoder offset
(see also "Automatic ) 434_ECOFF
determination of the encoder 0000h .. FFFFh | 0000 (_ENC)
offset")
Track signal correction
(GPOC) 685_ECCON
(see also "Track signal OFF ... RESET OFF (_ENC)
correction GPOC")

For commutation of synchronous motors excited by permanent magnets
the rotor position is required before starting the control. The
determination therefore uses absolute measuring systems, such as e. g.
resolvers. The relation between zero position of the absolute measuring
system and rotor position must thereby be known. A possible offset
between the zero positions of rotor and encoder is referred to as encoder
offset.

For servo motors form Lust Antriebstechnik GmbH it is assured, that the
encoder offset is always constant (normally Oh). It has been set in the
corresponding motor datasets.
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Track signal correction GPOC

6 General software functions

Attention: For the determination of the encoder offset the motor is
energized. Rotary movements are thereby possible.

Unknown encoder offsets can be detected by means of the
DRIVEMANAGER. The button "Determine encoder offset" must be pressed
for this purpose.

Resolvers show systematic faults, which are reflected by the measured
position and the speed calculated on this basis. Dominant encoder faults
are in this case amplification and phase faults, as well as offset
proportions of the track signals.

The "Gain-Phase-Offset-Correction” (GPOC) was developed for this
purpose. This patented method evaluates the amplitude of the complex
pointer described by the track signals, using special correlation methods.
The dominant faults can thus be exactly determined and subsequently
corrected, without being influenced by other encoder faults.

KeYPAD/

BUS Signal correction function
DRIVEMANAGER
The track signals are corrected with fixed values.
0 OFF These values are individually determined for each device in the

factory. Scattering of the individual encoders cannot be taken into
account.

The track signals are corrected with fixed values.
1 ON These values can be determined by the GPOC using the ADAPT
mode and stored in the positioning controller.

The optimal correction values are determined online with the
GPOC.

At low speeds the adaptation is switched off, thus to avoid drifting
off of the error parameters. The minimum speed for an adaptation

2 ADAPT is calculated on the basis of
(scanning frequency of the control x 60 / 500).
With a 4 kHz scanning frequency of the control and a two-pole
resolver the adaptation will take place from 480 rpm.

3 RESET The correction parameters are reset to factory setting. RESET is

not set as status, but leaves the current status unchanged.

Table 6.33 Parameter settings 685-ECCON for the signal correction

With TTL or SSI encoders the following parameters must be set:

DRIVEMANAGER Value range WE Unit Parameter
Lines per revolution (TTL- ) 432_ECLN1
encoder) 32...8192 1024 (ENC)
Number of bits Multiturn 0. 16 12 ) 448_SSIMU
(SSI encoder) (_ENC)
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DRIVEMANAGER Value range WE Unit Parameter
Number of bits Singleturn 020 13 ) 447_SSISI
(SSI encoder) (_ENC)
Transmission ratio n2/n1 (is encoder is not mounted on motor shaft)

435_ECNO1

n1 (numerator) -32768 ... 32767 1 (_ENC)
. 436_ECDE1

n2 (denominator) 1...65535 1 (_ENC)

Attention: Only SSI absolute value encoders as specified in the
operating instructions must be used.
Setting the number of bits and other settings under the button
"SSl-configuration" are reserved for special SSI encoders.
Such encoders may only be used after express approval by
Lust Antriebstechnik GmbH!
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6.4.3 Motor

protection

6 General software functions

Function Effect

e Shut-down with an error message E-
T OTM, if the motor temperature
\$ PTC exceeds the limit value.
e When using a linear temperature
sensor the position controllers can

emit a warning message at a defined
temperature.

e Monitoring of the motor temperature
by temperature sensors or thermal
switches.

e Shut-down with an error message
| from E-OLM, if the applied current-
i I’xt time value exceeds the limit value.
t e The positioning controllers are able

to emit a warning message at a

defined value of the 1%t motor
protection integrator.

e I’t-monitoring.
This function replaces a motor
protection switch.

| Enagder
TTLATWMB e
TTLpaaition encadi

Moo ared Bncoder

Motor temperature monitoring

Muton | Ercodes  Moker piodechon |‘ﬂ|d\.u I

Temparatisne monitaneg:

ﬂ|I1| ..'n.'l.ur m 3
M asarream betrge burs |15.|-:| s
[ KT 0]

Fig. 6.43  Monitoring of the motor temperature by temperature sensors or

thermal switches.

DRIVEMANAGER Value range WE Unit | Parameter
(thgg ;Ear;uorte;)?]tgnmit:e:irg?ure monitoring) OFF ... KTY OFF 33%A'>IA(§JSTC
e sy | 020 | 10 | o | P
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Specification of temperature
sensor connection X3

6 General software functions

Setting for parameter MOPTC:

BUS DRIVEMANAGER Function
0 OFF Monitoring switched off
1 KTY linear PTC (KTY84-130, tolerance band yellow)
Threshold value PTC with short-circuit detection
2 PTC (DIN 44081/44082)

- recommended for "Triple-PTC* -

3 TSS Klixon (normally closed temperature switch)

Threshold value PTC without short-circuit detection
41 PTC1 (DIN 44081/44082)

- recommended for "Single-PTC* -

Table 6.34 Setting for the type of motor PTC-evaluation MOPTC

X3 Specification:
e Measuring range max. 12V
i e Measuring range 100 Q - 15 kQ

e Short-circuit detection 18 Q to 100 Q
e (Cycle time 5 ms

f
-

Explanations

» The following temperature sensors can be evaluated:
— linear PTC (KTY84-130, tolerance band yellow)
—  Threshold value PTC (acc. to DIN 44081, DIN 44082)
- temperature dependent switch (Klixon)

» If the temperature exceeds a limit value, the positioning controller
switches the motor off with error message E-OTM. The reaction to
the error "Overtemperature motor" can be parameterized. (see
chapter 6.9.1).

«  With "KTY84 -130“-evaluation the actual motor temperature is
displayed in the actual value menu (button "Actual values").

e The ,KTY84 -130“-evaluation has an adjustable "Motor
temperature" warning threshold, to warn in case of an expected
overtemperature shut-down (see chapter 6.9.2).

» With evaluations by means of KTY84-130 the limit value can be set
with parameter 334-MOTMX "Maximum temperature".
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Motor current I2xt-monitoring

The Ixt-monitoring protects the motor against overheating over the
complete speed range.

This is especially important with self-ventilated motors. In case of longer
operation of IEC asynchronous standard motors with low speed the
cooling provided by blower and housing is not sufficient. Self-ventilated
asynchronous motors thus need a reduction of the maximum permissible
permanent current in dependence on the rotation frequency. The rotation
is calculated on basis of the actual motor speed.

Correctly adjusted, this function replaces a motor protection switch. The
characteristic can be adapted to the operating conditions by means of
interpolation points.

Motor and encoder B3

Mot | Ercodes  Moker pentrchiony | grske |

Temperahe e mohiboring:

MBI AT e e ET
|y KT8

T - mcshiBoring
Permired CominueUs currens il |
Rebed i carrerd ) [0 X oo
{
Rbted moios becuency ] |50 Wz W7=""
1 cmprtinbeod pond el |00 %

2 cumiond wberpod ol [Il] |00 -3

2 hequerey rhempol pord fRI_50___ He

Poirit af aveitch alf:
s xm = [ :

Cnorseactions ... | "wiaming dwerholds J

Fig. 6.44  Pxt-monitoring

DRIVEMANAGER Meaning Value range WE Unit | Parameter

Permissible permanent current

Rated motor current (ly) for

335_MOPCN
Rated motor current motor protection (related torated | 0 ... 1000 100 % (__MOT)
motor current)
Rated motor frequency (fy) 336_MOPFN
Rated motor fi 0.1...1000 50 H -
Aled mojor freqency for motor protection g (_MOT)
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DRIVEMANAGER Meaning Value range WE Unit Parameter
1. Current interpolation point (I,)
1. Current interpolation of the motor protection 332_MOPCA
) 0...1000 100 %
point characteristic (related to the ’ (_MOT)
max. characteristic current)
2. Current interpolation point (Ip)
2. Current interpolation of the motor protection 331_MOPCB
. 0...1000 100 %
point characteristic (related to the ’ (_moT)
max. characteristic current)
2. Frequency interpolation point
,2' Frequepcy . (fp) for motor protection 0.1...1000 50 Hz 333_MOPFB
interpolation point L (_MoT)
characteristic
Switch-off point (current - time area, maximum integrator value)
N Overload factor (related to rated 01000 150 % 352_MOPCM
motor current) (_MOT)
Overload time
forxs Maximum time for maximum 0...600 120 S 353_MOPCT
(_MaT)
current
Motor protection characteristic
in factory setting T
I [%] .
Iy = 335-MOPCN
fy = 336-MOPFN
f[Hz] —>
fN

Application Manu
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Setting the motor protection

characteristic A
1 [%]
¥ WE

In Iy = 335-MOPCN

Iy 4= - fyy = 336-MOPFN

/ I = 331-MOPCB

f, = 333-MOPFB

I, = 332-MOPCA

la WE = factory setting

0

f, fy f[Hz] —>

Fig. 6.46  Adaptation of characteristic by means of interpolation points
below the rated frequency fy for e. g. IEC asynchronous standard

motors.

Explanations on the adjustment of the motor protection characteristic

* As a rule of thumb the motor protection characteristic or the
operation of the IEC asynchronous standard motor should comply
with the following limit values, in order to protect the motor.

Frequency (Hz) Rated motor current (%)
0 30 ()
25 (fy) 80 (Ip)
50 (fy) 100 (Iy)

Switch-off point acc. to VDE0530 at 150 % x Iy for 120 s

For servo motors setting a constant characteristic is recommended.
The information provided by the manufacturer must be observed.

* The switch-off point defines the permissible current-time area up to
switching off. For IEC asynchronous motors the switch-off point acc.
to VDEO530 has been set to 150 % of the rated motor current for
120 s. For servo motors the information provided by the
manufacturer must be observed.
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Explanations on the function of the motor protection characteristic

« Aslong as the current value at a certain frequency is below the
characteristic, the motor is in a safe operating state.

« |If the current value at a certain frequency is above the characteristic,

the motor is overloaded. The I2xt-integrator becomes active.
Integration always takes place with the square value of the motor

current, according to the equation:
T

Pt = [(hot—larenn)dt for 0 < 12t < Pty
0

« The I%xt-integrator starts at 110% of the current limit value of the
motor protection characteristic.

N 1)
= 1, 1 x Rated motor current (MOCNM) x 100% X 100%

I(f) results from the motor protection characteristic with Iy, I, Iy, f,

yrenz

and Fy:
Condition Section Fig. 6.46 |Calculation I(f)

Ib_la

[fist| <o 1 (0 = == xt+1,
Iy —lp

fbs\fist\dN 2 I(f) = Py x (f=fy) + 1y
N"'b

fN<|fist\ 3 I(f) =1y

¢ The limit value of the integrator is defined by a permissible
overcurrent

srload factor (MOPCM)
100%

However, this value only applies for the rated point. If the motor
protection characteristic had been parameterized, the permissible
overcurrent applies for other frequencies over the overload time
MOPCT:

2
x Rated motor current (MOCNM)) x overload time ( (MOI

Imax(f)=

2 0 2
ited motor current (MOCNM) overload factor(MOPCM)2 +|ﬁ y ()" —100%
100% 100%2
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* If the integrated current time value exceeds the motor dependent
adjusted limit value, the positioning controllers switch off the motor
with error message E-OLM. The reaction to the error "Ixt shut-down
motor" can be parameterized. (see chapter 6.9.1). This function
replaces a motor protection switch.

* A "Motor protection" warning threshold to signalize an expected shut-
down can be adjusted as a percentage value of the maximum
integrator value (see chapter 6.9.2).

Possible motor protections

A B C D C+D
Motor Thermistor Software Motor PTC
Type of protection rotection Motor PTC function | monitoring
overload | switch (e.g. | P rela monitoring "Motor and motor
PKkzm)" y protection" | protection
Overload in
permanent . . . . .
operation 2
H
eawy O © © O O
starting ¥
Blocking 2 o o o o o
Blocking o L)) © o o
Ambient
temperature O o o O o
>50°C 2
Restriction of O ® ® O ®
cooling 2
Converter
operation O ® o O o
<50 Hz
O No protection O Limited protection ® Full protection

1) Operation in motor line between positioning controller and motor not permitted
2) Controller and motor have the same power rating (1:1)

3) The controller is at least four times the rating of the motor (4:1)

4) Effective with warm motor, too long reaction with cold motor

5) No full protection, because only based on the permissible current.

Table 6.35 Possible motor protections
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6.4.4 Motor holding The following software functions are used in both the controlling as well

brake as the regulating modes of operation.
Function Effect
* An electro-magnetic holding « The holding brake closes
brake can be triggered in when falling below a speed
dependence on limit values. limit.

* Time controlled releasing or
applying of the holding brake
can optionally be taken into
account.

The motor holding brake has the two modes BRK1 (only for U/f-
characteristic control) and BRK2.

Parameter settings for the motor holding brake are made with the buttons

"Outputs".
tttiny | Bnseter
1 . LU Thipesten emsedie
[ Oulpeds i ared sncoder

Mt | Ercode | Mol protectn | Bigie ||

Fanction “mator braks™
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Chtputs [ ]
2 Dt | Anaing FISAD | Doghal UMBIAD | vebual |
.
OS00 [REF (101 = Riedreeren inached = |
0 [ EEErnrer A | o |
DS02 |§_RDY [26) = Dievices ibiaized =

Motor holding brake BRK1

@_N BRK1 This function can only be used for the U/f-characteristic control. For a
controlled variant the BRK2 function is to be used.

The following illustration shows the function of the motor holding brake
within the adjustable speed range. The brake can be released in
dependence on a setpoint by means of a digital output, that can be set by
means of the function selector.

f[Hz]
SBCW -.___-_--_--.l-_ ._.Té __-¢ SBHYS
1 t—>
0
| | G ran R
sscow t———f——fg-——7 ==l AT | fsenvs
| | \
[ [ [ |
! ! ! Y
| | | |
| | | i
BRKlJ(')l I
| | |
/BRKlJ(;I I I l |
t [ms] —>»
BRK1digital output

Fig. 6.47  Holding brake speed ranges with setting BRK1
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Cutput optians - motor holding brake (BRE1) E

Operasion point

[n 1 Frmey

[ 0 1 friis

[ 1frvirs
G |

Parameters for motor holding brake BRK1

DRIVEMANAGER Function Valuerange | WE | Unit | Parameter

Clockwise BRK1: Speed limit for 310-SBCW

rotation motor brake (clockwise 0...32764 0 min | (_FEPROM)
rotation)

Anti-clockwise |BRK1: Speed limit for 311-SBCCW

rotation motor brake (anti- -32764 ...0 0 | min' |(_FEPROM)
clockwise rotation)

Hysteresis BRK1: Switch-on 312-SBHYS
hysteresis of motor -32764 ... 32764 | 1 min? | (_FEPROM)
holding brake

Table 6.36 Parameters for motor holding brake BRK1

Explanations

Application Manual CDE/CDB/CDF3000

6-92

» The speed limit for application/release of the holding brake can be
set independently for clockwise and anti-clockwise rotation. The
switching hysteresis must be taken into consideration.

» The switching points for the motor holding brake BRK1 are coupled
to the setpoint.
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Dperaticn point

Detday times:
Chiver: [imih, - el isbesciaor

Fpibsiagi

i3

Motor holding brake BRK2 for closed loop

Cancel

mr

Parameters for motor holding brake BRK2

The function is activated by selecting the braking function BRK2 through
a digital output. The time for release and application of the motor holding
brake can be accounted for by means of seperate timing elements. The
possibility of building up torque is a prerequisite for releasing the brake.

3 Dutput options - motor holding brake (BREZ) ]

Explanations

DRIVEMANAGER Function Value range | WE | Unit | Parameter
Hysteresis -NO FUNCTION- . 4 |315-SSHYS
1..32764 | 10 | min (_FEPROM)
Release brake - Delay of the setpoint 316-TREF
getpomt specifica- | specification W|th.m0tor 065535 |100| ms (_FEPROM)
tion brake (brake applica-
tion time)
Apply brake - Delay of deactivating the 317-TCTRL
control off control with motorbrake | 0...65535 [ 100 | ms |(_FEPROM)
(releasing the brake)
Table 6.37 Parameters for motor holding brake BRK2

inactive.

gered.

Application Manual CDE/CDB/CDF3000
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» The re-parameterization of digital output from or to the setting BRK2
does not work online. For parameterization the output stage must be

» If the brake control BRK2 is linked with the motor protection control
ENMO, the timing element 247-TENMO ,Time between motor con-
tactor and active control“ is executed before or after the brake is trig-
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Time diagram for the motor holding brake BRK2

i

1

Ll

I

1

|

starT LN
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i
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| ! |
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‘ \
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| : \
| |
| 1 ‘ |
POWER ! ! I !
0 \ \ ‘ ; |
‘ |
Bre2 | [T ; — | |
ol — *
\ \ \
| TREF TCTRL
—+ = | e
—>| |« MPT
POWER Converter output stage
BRK2 digital output
MPT Flow build-up phase, motor (automatically generated via control)

After successful build-up of flow, torque can be memorized.

6.48  Function of the motor holding brake BRK2

Erlduterungen

Application Manual CDE/CDB/CDF3000

Setpoint # 0 mint

In the start phase the motor holding brake is switched in dependence

on the setpoint. If the current setpoint specification is # 0 min, the
magnetizing phase for the built-up of flow in the motor is executed
over the time MPT. The output = BRK2 subsequently becomes
active and the timing element 316-TREF is activated. The time 316-
TREF must be parameterized to the brake application time. Upon
expiration of the time 316-TREF the brake should be released and
acceleration to the specified setpoint should take place. After the
time 316-TREF has expired, the functionality of the motor holding
brake BRK2, the message ,Setpoint reached" and the standstill
detection is determined by the actual value of the rotor.

Sollwert = 0 mint

If, with setpoint = 0 min! the actual value is in the window ,Setpoint
reached” of the parameter 230-REF_R in parameterization, standstill
of the motor is detected. At the same time the timing element 317-

6-94
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TREF is started with setpoint specification = 0 minL. The time 317-
TCTRL must be parameterized to the brake application time. After
expiration of the time 317-TCTRL the brake must be reliable closed
and hold the load. The output stage is subsequently locked.

In case of fault all outputs are set to LOW and the motor holding
brake will close.
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Motor holding brake BKRK2 for "OpenLoop" speed control

@BRKZ By selecting the braking function BRK2 via a digital output the
corresponding function is activated.

The time for releasing or applying the motor holding brake can be
accounted for by using separate timing elements. The switching points of
the brake control are triggered in a setpoint dependent way. The build up
of torque is enabled by operating the motor at slip speed with the motor
holding brake closed.

3 ] Oyt ogrtivns = ot or bolding brake (1 ﬂE x|
Spparere] binra:
Chockrivn —A____ lmn
Antrclockmms <% 1/ean
Canw i) roind
Hysteansiy i lfmn
Delbay thmes:
Oirer bina, - Frlmenon wobesciion 100 L
([ 100 ™
G| e | o |

Fig. 6.49  Tab motor holding brake BRK2 for speed control ,,OpenLoop*
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Parameters for motor holding brake BRK2

Erlduterungen
DRIVEMANAGEF Function Valuerange | WE | Unit | Parameter
Clockwise rotation |Speed limit of motor
holding brake (clock-
wise) enables torque 0..32764 | 90 | min™ 636(:\?|:S)CW
building with ultimate
speed.
Anti-clockwise rota- | Speed limit of motor
tion holding brake (clock-
wise) enables torque -32764...0 | -90 | min™? 637(:3?:?0\,\’
building with ultimate
speed.
Hysteresis - NO FUNCTION - . 4 |315-SSHYS
1..32764 | 10 | min (_FEPROM)
Release brake- Delay of the setpoint 316-TREF
setpqmt . specification W|th.mo.tor 0. 65535 | 100 ms (_FEPROM)
specification brake (brake application
time)
Apply brake - Delay of deactivating the 317-TCTRL
control off control with motorbrake | 0...65535 | 100 | ms |(_FEPROM)
(releasing the brake)

Table 6.38 Parameters for motor holding brake BRK2

Explanations

* The speed limit of speed control "OpenLoop" for releasing the motor

holding brake is independently adjustable for clockwise or anti-clock-

wise rotation. Please consider the hysteresis.

» The speed of clockwise or anti-clockwise rotation is adjusted to the
slip speed of the motor.

* The value of the speed hysteresis for the motor holding brake is half
the value of the slip of the motor.

* The re-parameterization of a digital output from or to the setting
BRK2 does not work online. For parameterization the output stage
must be inactive.

 If the brake control BRK2 is linked with the motor protection control
ENMO, the timing element 247-TENMO "Time between motor
contactor and active control" is executed before or after the brake is
triggered.
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Time diagram for the motor holding brake BRK2 with speed
control ,,OpenLoop*

T

n [1/min]

SSCW+SSHYS
SSCW -

SSCCW +
+SSCCW-SSHYS

L
A
|

1
0

STR

STL1
0

POWER;

BRK2 '
0

l« le—>! — 5| e

POWER Converter output stage
BRK2 digital output

Fig. 6.50  Function of the motor holding brake BRK2 with speed control
»,OpenlLoop“

Explanations

Speed set point > speed limit (SSCW or SSCCW)

» Setting the speed reference above the value "Speed limit + speed
hysteresis" the motor accelerates on this value and the brake
releases. The reference will be fixed up to expiration of time TREF.
Parameterize time TREF to the opening time of the brake.

* After expiration of time TREF the brake shall be released and the
reference will be accelerated to the set reference above "Speed limit
+ speed hysteresis" value.

¢ The adjustable speed limit will be fixed to the slip speed of the motor,
so that the motor builts a torque against the brake. Immediately after
releasing the brake a torque for the load is available.
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Speed set point > speed limit (SSCW or SSCCW)

» Setting the reference below the adjustable speed limit the drive will
be decelerated. Reaching the speed limit closes the brake. Refe-
rence will be fixed at the speed limit up to expiration of time TCTRL.
Parameterize time TCTRL to the decelaration time of the brake.

» After expiration of time TCTRL the brake shall be closed safely.
References below the speed limit, parameterized to the slip speed,
results in low torque.

* The brake protect the load, if there is no sufficient torque available
during operation of the motor below the slip speed

Application Manual CDE/CDB/CDF3000 6-99
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6.5 Bus systems

6.5.1 CANgpen

24

6 General software functions

Function Effect
» Configuration as field bus * Selection of important
user settings for the application
E S e.
Bl sysinma

The positioning controllers can be integrated into a field bus network. The
available bus systems are listed in Table 6.39.

possible for Required
Field bus positioning Connection documentation for
controller commissioning
CDE3000 L
CANopen |  cDB3ooo | device '"t\‘ji':";('s(sm"dard) User manual CM-DPV1
CDF3000
CDE3000 external communication
PROFIBUS CDB3000 module CM-DPV1 CANopen user manual
Download of required documentation under http://www.lust-antriebstechnik.de

Table 6.39 Possible field bus systems

DRIVEMANAGER or KEYPAD are used to set field bus address and baud
rate. An operating mode can be additionally selected. Further settings of
the field bus configuration solely take place via the field bus system.

Motor and encodor B

CANopen | Profiban |
bckdmas CaMopan [
Do s [ 055000 2] o 5000 B0 e =l
Mode
i-l_-a-:yli-:-:r. 'l-ab-ﬂ"‘o: [Parsitaonn wathy derend Sl Labis] -
E wisnd conbiod sending dats
REOM.| TEOE.| TFOME.| R |
ge |l Locel |
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The CANopen user manual is required when connecting, commissioning
and diagnosing a drive controller in the CANopen network.

i)

CANopen configuration
parameter DRIVEMANAGER Function Value range | WE | Parameter
Address Set the software field bus address. 580_COADR
CANgpen The software address is added to 0. 197 1 (_CAN)
the hardware address set with the
coding switch
Baud rate Permissible data transmission 581_COBDR
frequencies (see Table 6.40). B_1M... B10 | B500 (_CAN)
Mode of Determination for DSP402 or 638_H6060
operation EASYDRIVE modes with the (_CAN)
definition of control and status 4.6 1
channel (see Table 6.40). The
operating mode is preset when
selecting a preset solution.

TxPDO-Event control
Event conbol sending dats

Baud rate 581-COBDR Operating mode 638-H6060
BUS | Setting | Baud rate Setting Mode of operation
0 B_1M |1 MBaud -4 -
1 B800 800 kBaud -3 EASYDRIVE ProgPos (PLC control)
2 B500 {800 kBaud -2 EASYDRIVE Basic
3 B250 250 kBaud -1 EASYDRIVE TablePos (travel set table)
4 B125 800 kBaud 0 -
5 B50 50 kBaud 1 DSP402 - Profile position mode
6 B20 20 kBaud 2 -
7 B10 10 kBaud 3 DSP402 - Profile velocity mode
4 -
5 -
6 DSP402 - Homing Mode
Table 6.40 Setting the CANopen baud rate and operating mode

Dron | DEOG | DEOM. | o
3.
o3 | Locel |
Application Manual CDE/CDB/CDF3000 6-101
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Event control TXPDO1

Send THOPD at chsngeng of

150 150
e ™ IEm

[ =00 I I1sm I
[ IE0D [ IEm

™ avid ™ v

' PLE ey 61

¥ PLC flag 31

R Caratah werd byt 0-1]
[ CAM-ttabin wend bt 33

g |

05

Cocel |

Fig.

6.51

The 4 transmission PDOs are sent in asynchronous mode (factory
setting, see CANopen user manual) in dependence on one or several
events. The events for each individual PDO can be selected from
individual function masks, see example in Fig. 6.51. The same event
(e. g.input 1S02) can be used several times, i.e. with each TX event
control.

Function mask event control for TxPDO1 with CDB3000

The events are saved bit by bit in the parameters TXEVn (n=1 ... 4).

DRIVEMANAGER Function Value range | WE | Parameter
Button TXPDO1 |Events for sending of the first 148-TXEVT
transmission PDO (TxPDO1) Oh ... FFFFh | 7000h (_CAN)
Bit by bit coded acc. to Table 6.41
Button TXPDO2 |Events for sending of the second 149-TXEV2
transmission PDO (TxPD02) Oh ... FFFFh | 7000h (_CAN)
Bit by bit coded acc. to Table 6.41
Button TXPDO3 |Events _for_ sending of the third 675-TXEV3
transmission PDO (TxPD03) Oh ... FFFFh | 7000h (_CAN)
Bit by bit coded acc. to Table 6.41
Button TXPDO4 |Events for. sending of the fourth 676-TXEVA
transmission PDO (TxPD04) Oh ... FFFFh | 7000h (_CAN)
Bit by bit coded acc. to Table 6.41

Application Manual CDE/CDB/CDF3000
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Bit Default TxPDOn (n =1 ... 4) send in case of change of ...

0 0 Input IS00

1 0 Input 1ISO1

2 0 Input 1S02

3 0 Input 1IS03

4 0 Input IEOO

5 0 Input IEO1

6 0 Input IE02

7 0 Input IE03

8 0 Input IE04

9 0 Input IE05S

10 0 Virtual output OV00

1 0 Virtual output OVO1

12 1 PLC-Flag M98=1

13 1 PLC-Flag M99=1

14 1 CAN status word

15 0 Extended CAN status word (only with EASYDRIVE operating modes)
Table 6.41 Bit by bit coding of parameters TXEVn

Explanations

Application Manual CDE/CDB/CDF3000

« The diagnose of the CANopen control and status word as well as the
network status takes place in the function menu "Actual values", tab
"CANopen", see chapter 6.8.4.
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6.5.2 PROFIBUS DRIVEMANAGER or KeYPAD are used to set field bus address and
configuration of the process data channel (operating mode).

2 Motor and encoder B
[ ]

CiHopen  Profbus |
Ariderey Profbun: o

Process dats chanresl - conbgus slion
[E » & voyftevn 1 i [Pursduorars vedhs e =]

] For connecting the communication module CM-DPV1 as well as the
l» commissioning and diagnose of a drive controller in the PROFIBUS
network, the user manual CM-DPV1 is required.

PROFIBUS configuration
parameters

DRIVEMANAGER Function Value range | WE | Parameter
Address Set the software field bus address.
PROFIBUS The software address is only
evaluated, if the coding switches S1 0..127 0 (585};TF;PADR
and S2 for the hardware address -
are setto 0.
Process data Determination of the EASYDRIVE
channel - operating modes with definition of
configuration the control and status channel (see 0. 255 0 589_0PCFG
Table 6.42). The process data (_OPT)
channel is preset when selecting a
preset solution.
Process data channel - configuration 589-
OPCFG
Setting Mode of operation
0-3 -
4 EASYDRIVE Basic
5 EASYDRIVE ProgPos (PLC control)

Table 6.42 Setting the PROFIBUS process data channel
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Process data channel - configuration 589-

OPCFG

Setting

Mode of operation

6

EAsYDRIVE TablePos (travel set table)

7

EASYDRIVE DirectPos

8

Table 6.42

Explanations

Setting the PROFIBUS process data channel

Application Manual CDE/CDB/CDF3000

» A diagnose of the PROFIBUS control and status word takes place
with plugged on and active PROFIBUS module CM-DPV1 in the
function menu "Actual values”, tab "Option“, see chapter 6.8.3.
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6.6 Cam controller

1.

6 General software functions

Function Effect
» Electronic cam controller * Replacement for mechanical
with up to 16 cams cam controllers
» Can be used with positioning e Short set-up time by
or speed control changing cams

e Selection of important
settings for the application

The cam controller implemented in the positioning controller can most
simply be described as a cylinder with radially attached cams along the
axis of the cylinder. Up to 16 cams with start and end position, related to
the cylinder diameter (cycle), can be arranged in any order. Each cam
has an action register assigned, which triggers the corresponding actions
when the cam is reached. This status can be reported to a superordinate
controls, e.g. by setting a flag CMx. The flag status CMx can be
transmitted via outputs or the field bus. The cam status can be
additionally used by describing a PLC-flag in the sequencing control.

cam 16

Fig. 6.52  Function of electronic cam controller

The cam controller is started and works if a cam number unequal zero is
specified.

.

Cam gear...
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Cam Srart posion End ipepisiion Aghion &
U[ 4] o FHHFOOH
1 (] i} FFFFIEINH
d ] 0 FRFFOOOH
] ol FFRROCO0H
];.nwe ek 01 St “Alon” 55 defing the alikn 0 FRFFOO00H
i] 0 FFREQ00H
1] o FRFFOH
r fl 1l FRFFITH ¥
12 ¥
Cyeln cam goa - - —
Wussbes i ¢ [0
Hipatatate 1 gvoad it effects | 0 -
(DM geeasd i dleressn Bar
FACTP [2) = pefers b poiug pogion :J

Pressing the button "Help" in the windows "Settings cam controller" and

"Define action" opens the online help.

The corresponding configurations of the cam controller must be made

with the following parameters:

DRIVEMANAGER Meaning Value range | WE |Parameter
The cam positions can be specified in 0 743x_CST
Start position  |{any sequence, however, should 0 AP
always be inside the cycle, This 2147483647 (_CAM)
condition is not checked!
Unit: . 0 744.x_CEN
End position | Increments (65536/motor revolution) 0 DP
with speed control, user defined with 2147483647 (_CAM)
positioning
Setting switching points, setting PLC
. markers. Double—chclgng qn the 00000000H ... | FFFFO 745.x_CAC
Action column opens the action window. The FFFFFFFFH | 000H N
parameter is bit coded acc. to Table (_CAM)
6.43.
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DRIVEMANAGER

Meaning

Value range

WE

Parameter

Cam controller
cycle

After the end of the defined cycle
(revolution of the cam controller) the
cycle is restarted.

Permitted only with reference position
CCENC = ENCD, EGEAR. With CCENC
= ACTP the cycle depends on the
actual position of the positioning
controller (e.g. with endless
positioning: Cycle = length of
revolution).

Unit:

Increments (65536/motor revolution)
with speed control, user defined with
positioning

0..
2147483647

741_CCCY
C
N

Number of
cams

Only the defined number of cams is
evaluated. If the defined number of

cams is zero, the cam controller will
not be processed.

742_CCNU
M
(LIN)

Hysteresis for
avoidance of
jitter effects

It makes sense to select a bigger cam
length than the hysteresis.

Unit:

Increments (65536/motor revolution)
with speed control, user defined with
positioning.

0..
2147483647

747_CCHY
S
(LIN)

Reference
position

Here the position source to feed the
cam controller is set. The following
settings are possible:

"ENCD [0] = cam controller cycle
related to the position encoder" :=
The cycle of the cam controller is
determined by the current position of
the position encoder.

"EGEAR [1] = cam controller cycle
related to the reference encoder" :=
The cycle of the cam controller is
determined by the external reference
encoder.

"ACTP [2] = related to the actual
position“: =

The cam controller cycle is
determined by the actual position of
the positioning controller.

ENCD ... ACTP

ACTP

740_CCEN
c
(_CAM)

Application Manual CDE/CDB/CDF3000
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Defining the cam action The following window opens when double-clicking into the column
"Action":

3
Cam: 0 *'I

Swrinch as funcoon of direction of romEmon:

ek :
| OFF (20 = In Both dnscton =|

Cam gear switching poants:

I oMl I~ £M2 I CM3 I~ cMe
I CM5 I CME I CM7 I CM8
I M3 U R I = 06 I CM12
roM1a T oMid T CMIE T CMIB

el awiiching poinls 1o oulpuis:

Outpuee
581 FLC Mags:
Fust flag [ m.2m
Sernnd Fag [EE o ==
Bk | Comsl | He |
DRIVEMANAGER Meaning Valuerange | WE | Parameter

Activation of cam only with defined travel direction. The
following settings are possible:

“NEG [0] = Only to negative direction" := The cam
Sense of rotation dependent |switches only in negative sense of rotation. NEG . OFF OFF 750.x_CCDIR
switching "POS [1] = Only to positive direction" := The cam (_CAM)
switches only in positive sense of rotation.

"OFF [2] = To both directions" := The cam switches
irrespective of the sense of rotation.

The following actions (can also be multiply combined) are possible for
each cam:
Bit Default Cam action
0 Inactive Set/delete switch point CM1
1 Inactive Set/delete switch point CM2
2 Inactive Set/delete switch point CM3
3 Inactive Set/delete switch point CM4
4 Inactive Set/delete switch point CM5
5 Inactive Set/delete switch point CM6
6 Inactive Set/delete switch point CM7
Table 6.43 Action register for the individual cams 745.x_CACTN
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Bit Default Cam action
7 Inactive Set/delete switch point CM8
8 Inactive Set/delete switch point CM9
9 Inactive Set/delete switch point CM10
10 Inactive Set/delete switch point CM11
11 Inactive Set/delete switch point CM12
12 Inactive Set/delete switch point CM13
13 Inactive Set/delete switch point CM14
14 Inactive Set/delete switch point CM15
15 Inactive Set/delete switch point CM16
16..23 255 Number of PLC-flag (00h - FFh)
24 .31 255 Number of PLC-flag (00h - FFh)

Table 6.43 Action register for the individual cams 745.x_CACTN

In odder to avoid undefined conditions a flag (CMx or PLC-flag) must only
be used in a cam or action register.

The switch points can be set to outputs. For this purpose the chosen
output must be assigned to the cam controller (e.g.: 0S02 := CM4 (46)).
The assignment of the output takes place in the "Output" mask (button
"Outputs").

Explanations

¢ Hysteresis

An hysteresis can be specified as a measure to avoid jitter effects.
When the cam is reached the first time, the entry position is saved. If
the cam is e.g. left at the same position, the cam condition will only
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be deactivated when the hysteresis (747-CCHYS) has also been left.
For a clear detection of the cam, the cam length must be adapted to
the max. speed of the drive (detection in 1ms-cycle).

Entry position in the cam

Hysteresis\ Jitter Cam

I /

! l -
1

|
| Start position End position
|
!

Extended cam status at re-emtry at entry position

Start position End position

Fig. 6.53Hysteresis with cam controller

» Synchronization of the cam controller

— Synchronization of the cam controller to the current position via
PLCMotion:
A positive flank of the flag M75 synchronizes the cam controller
to the current position.

— Synchronization of the cam controller to the current position via
terminal:
A positive flank at the input parameterized to start "CAMRS (34)
= reset cycle of cam controller”, synchronizes the cam controller
to the current position.

» Stopping the cam controller

The cam controller is stopped by the sequencing program of the PLC
or by the field bus. If the number of cams (parameter "742-CCNUM
number of cams") is set to zero, the cam controller is stopped.

* Transmission of CAN-telegrams
The cam controller itself does not transmit any CAN-telegrams.
Setting the markers 98 or 99, the virtual outputs OV00 und OVO01,

creates an event handling to CAN (see chapter 6.5.1, "TxPDO-Event
control").
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Setting KP200-
XL

6 General software functions

Function Effect
» Determination of the « Selection of important actual
permanent displays values for permanent display
» Compilation of the user * Selection of important
defined parameter subject settings for the application
area _11UA

» Definition of additional actual
values in the VAL menu

User defined parameter subject area _11UA

« The user defined subject area _11UA is only visible in the PARA
menu of the operation panel KEyPAD KP200-XL.

¢ The parameter 13-UAPSP is underlain by a data field, suitable for
the input of max. 14 parameter numbers for display in the subject
area _11UA.

« In the parameter subject area no actual value parameters can be
displayed.

« All parameters displayed in this subject area can be edited in
operation level 1.

KP200 satup %]

Weer scpication [PARA] | Uiser applcation fvial] | 4| ®
Thes hollcasesg (usrnbens aiw daplasd o the
usis-dafriabls dubeact e 1 T0A]
b ot ety rusmoen
1] o
1 0
2 o
3 ]
& ]
] o
& ]
7 0
-] n
-
a n
£ ¥
|  Cace | I

Fig. 6.54  Configuration of the user defined parameter subject area
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DRIVEMANAGER Value range WE Parameter
User application (PARA)
) 13.x_UAPSP.x
for user defined 0...999 0 (_KPAD)

parameter subject area

User defined actual value display
» User defined actual values are only visible in the VAL-menu of the
KEYPAD operation panel KP200-XL.

* The parameter 12-UAVAL is underlain by a data field, suitable for the
input of max. 14 parameter numbers for display in the VAL-menu.

» Editable parameters can also be displayed.

« All parameters entered here are also visible in operation level 1.

Usat ppheaton (vAL] || Displgs | a
Thes hiowsarsg [ow mranbens m gl kbl m
thees WAL P
e Fatameter rusrbe ~
] 0
1 0
] 1
3 ]
& 0
5 i
[ |
7 0
] n
-
a ol
£ ¥
gk | Cance |

Fig. 6.55  Configuration of user defined actual values in the VAL-menu
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DRIVEMANAGER Value range WE Parameter
User application (VAL)
for user defined actual 0...999 0 12x_UAVALx
) (_KPAD)
value display
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Display for permanent display of actual values and bar graph

[] not active (Low-Level)

B active (High-Level)

Fig. 6.56  Display for permanent display of actual values and bar graph

Permanent actual value display and bar graph can be used separately for
the display of actual values. The bar graph is used for the status display of
system values or to show the trend of individual actual values. The
permanent actual value display is directly opened when accessing the
VAL-menu (menu of actual values). The input of an index is only
necessary for field parameters, i.e. a parameter with several entries. For
all other parameters it must be set to 0.

Ulsew sppbeation [VAL]  Displae | Al
Parameter fan

K e
Contruos schud vamas[e) [
Sy i

Szectficaton of indar ip on'y nECETERT o
20 pArATEinE

o | Cocel | soow |

Fig. 6.57  Configuration of the permanent actual value and bar graph display
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Adjustment possibilities for
360-DISP and 361-BARG

Standardization of parameters

with bar graph display

6 General software functions

DRIVEMANAGER Value range WE Parameter

Permanent actual value

ﬂ';p}a"y] dox 1..999/0..255 | 400/0 36070"?’1’;&)”0)(

EIE: ? :r?gzx 1..999/0...255 170/ 361—BA?_GK£;¢—BGIDX
Function Parameter IOperation pisp | BARG

DM KP200 evel KP200

Actual torque value 14 ACTT 2 0 0

Actual speed value 77 SPEED 2 0 0

d.c. link direct voltage 405 DCV 2 O 0

Current actual value of control 400 ACTV 2 0

Current setpoint of control 406 REFV 2 0 0

Effective value of apparent current 408 APCUR 2 0 0

System time after switching on 86 TSYS 3 0

Sgstrritlilr;gr] hours of positioning 87 TOP 3 0

States of digital inputs and outputs 419 I0STA 2 ] 0

Filtered input voltage ISAQ0 416 ISA0 4 O

Filtered input voltage ISAQ1 417 ISA1 4 0

Filtered input current ISAOO 418 IISA0 4 ]

2/:,:3; E?Orzperature with KTY84- 407 MTEMP 9 0

Internal temperature 425 DTEMP 2 O 0

Heat sink temperature 427 KTEMP 2 0 0

Filtered output voltage 420 0SA00 4 ]

Table 6.44 Settings for permanent actual value and bar graph display
Parameter Function Effect/notes EEEED
value
SPEED current actual only clockwise rotation (only positive
max. speed
speed values)
APCUR actual apparent %
current N
Table 6.45 Standardization of actual parameter values

Application Manual CDE/CDB/CDF3000
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Parameter Function Effect/notes ETCTED
value
ISAO Voltage or current
at analog input 10V/20 mA
ISA00
ISA1 \loltage at analog 10V
input ISAO1
MTEMP actual motor Motor temperature only with linear o
. 200 °C
temperature evaluation (KTY)
KTEMP actual heat sink < 15 kW: Temperatures > 100 °C in the
temperature output stage module correspond with
temperatures > 85 °C on the heat sink and
causes shut-down 200 °C
> 15 kW: Temperatures >85 °C cause
shut-down, because the temperature
sensor is directly mounted to the heat sink
DTEMP actual inside Inside temperatures > 85 °C cause shut- o
200 °C
temperature down
DCV d.c. link direct Reference values depend on device design
500V /
voltage CDX32.xxx 500V 1000V
CDX34.xxx 1000V
ACTT current actual
max. torque
torque
Table 6.45 Standardization of actual parameter values
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6.8 Actual values

—
1. | omwm
6.8.1 Temperature Function Effect

monitoring

* Visualization of device and
motor temperatures

Acutal values ]

Tempessiwes | Deves | Dption | CaNopen |

Heal srk [T

Irbeanct | "C)

Maiics ke KTYEH] [T}

Fig. 6.58 Actual temperature display

DRIVEMANAGER Meaning Unit Parameter
Heat sink Heat sink temperature of positioning controllers oc 427-KTEMP
(_VAL)
Inside Inside temperature of positioning controllers o 425-DTEMP
C
(_VAL)
Motor Motor temperature Is only displayed if the motor

is equipped with a linear temperature sensor
KTY84-130 and the evaluation is parameterized,

see chapter 6.4.3. 407-MTEMP
e The warning threshold can be programmed °C ( VA_L)
(see chapter 6.9.2) -

e |f a temperature of 150°C is exceeded, a
parameterizable error message will be
displayed (see chapter 6.9.1)

Table 6.46 Temperature parameters
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6.8.2 Device data

6 General software functions

Function Effect

* Provision of all positioning ¢ Clear identification of
controller data positioning controller and
device software

The equipment data provide information about hardware and software,
which should always be at hand when calling the support hotline.

The device data can partly also be read off the type plates.

Acutal values X

lergem shupme [ | Db | (=11 TE T |
Eolveun version VIED -
=} CreeH
Senal vl 43601160
[inka 2ot nowms
Tims
e st hudwsit [ ._?ﬂ‘] 1
Time aftm posuer an | 168 L

Fig. 6.59 Tab "Device data"

DRIVEMANAGER Meaning Value range Unit Parameter
Software version | Software revision . 92-REV
(_STAT)
Software version |Revision index as 106-CRIDX
- appendix -xx | appendix to the revision * (_STAT)
number
CS: Check sum XOR . 115-CSXOR
(_STAT)
Serial number Serial number of the N 127-S_NR
device (_STAT)
Data set Data set designation 89-NAMDS
designation 0-28 characters (_CONF)
d.c. link direct Current d.c.link direct . v 405-DCV
voltage voltage (_VAL)
Table 6.47 Parameter Device data

Application Manual CDE/CDB/CDF3000
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6.8.3 Options

6 General software functions

DRIVEMANAGER Meaning Value range Unit Parameter
Operating hours . h 87-TOP
(_VAL)
Time after ) 86-TSYS
switching on 1..65535 M Cvay

*) With an actual value the value range is of no importance

Table 6.47 Parameter Device data
Function Effect
* Provision of all data for a * Clear identification of the
connected optional module connected optional module

¢ Status display

Acutal walues x|

Temo shaes | Demce | Gﬂﬁﬂﬁl L'\"hml
IndiSeation Optica mddube:

Biochale: LD -l [LIM-[40]

Soltmats waifiore (0100

Fig. 6.60 Optional module status display, in this case the I/O-module UM-
8140

The following modules can be used:

» PROFIBUS field bus module CM-DPV1
e Communication module UM-8140

Detailed information on optional modules can be found in the user manual

(e. g. PROFIBUS user manual) or in the installation instructions.
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The data of the optional module are displayed first. These consists of the
detected module and, if present, of the software version of the module.

software.

DRIVEMANAGER Meaning Parameter

Module Identification of a connected module. Possible displays |579-0PTN1
are: (_OPT)
NONE: no module connected
PROFI: PROFIBUS communication module CM-DPV1
101: 1/0 terminal extension module UM-8140

Software version |Software version of the connected optional module A [576-0OP1RV
value of 0.00 indicates that the module has no (_OPT)

Table 6.48

Status display for the
PROFIBUS module CM-DPV1

| Acdalvabes
Temguatees | Device  Opbon | Cabiopen |
Il b GpRion mosdube:

Wodue:  Profiben DP ([CHOMT |

Solhwate vernorr (L0

Precass dals channel - corhigurstion

Parameters of the optional module identification

The rest of the display depends on the respective module.

Xl
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Besides the option detection, the control and status word transmitted via
field bus is also displayed when using PROFIBUS communication.

tu-n‘mu FED -6
FIn2 FID6
mmmmmammﬂmmﬂ
Sty woed FEDN - B
EIIR T [ETHED
Eﬂ@ﬂﬂ@ﬂﬂﬂ!ﬂﬁﬂ@ﬂ
Fig. 6.61  Status display for the PROFIBUS module CM-DPV1
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DRIVEMANAGER Function Parameter
Process data Active EASYDRIVE operation mode. Selection from
" « 589_0PCFG
channel - menu "Bus systems/PROFIBUS“, see chapter 6.5.2
) . (_OPT)
configuration

Control word PZD1- | Display of the hexadecimal coded EASYDRIVE- control
6 word with the PZD’s 1-6. 598.x_PBCTR.x
By clicking on the corresponding PZD, it is displayed |(_OPT)

bit coded, partly with text display, see Fig. 6.62.

Control word PZD1- | Display of the hexadecimal coded EASYDRIVE- status
6 word with the PZD’s 1-6. 599.x_PBSTA.x
By clicking on the corresponding PZD, it is displayed |(_OPT)

bit coded, partly with text display. see Fig. 6.62

Table 6.49 Parameters of the PROFIBUS module CM_DPV1 status
display

Shate workal Profibus

_  SERUREE A

Y I T

Fig. 6.62  Bit coded PZD-display

Explanations

¢ A detailed diagnose of the bus system is only possible with
commercial bus analysers. Here only the control and status
information can be checked.

For further information on PROFIBUS communication please refer to the
CM-DPV1 user manual.
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6.8.4 CANgpq, Field

Function Effect
bus — P —r—
* Provision of the CANgpen » Clear identification of the
communication status correct data transfer

Acutal values B

lerrgem shupme | Dewn I Db CANGpen |

Device adden 11
Astive maide:

Eaivilimed TabdePar [Posliorirs] vl divirsg 1t labis]

Siwe of nenaprin
127 - Par Dpserabional

Coortiol word Rete 10 MU
E sberaind cowliol wond [bpta 337] [T |
[y E iy Driverd)
Shaha woid fbyte 1-04 ZFZ6H
Esteriod stotus wend [byte 3.2] B2E9H ]
fosrie E i Dimpt]
Fig. 6.63 CANgpen communication status
DRIVEMANAGER Meaning Parameter
Device address Device address, resulting from the sum of |571-CAADR
(partly not displayed in the hardware coding and software setting (_CAN)
function mask) (580-COADR).
Active operation mode Active (selected) CANOpen operation mode |653-H6061
(_CAN)
Network status Current network status 588-NMT
(_CAN)
Control word (byte1-0) Hexadecimal coded control word for 573-H6040
CANopen communication (_CAN)
Extended control word Extended hexadecimal coded control 574-H223E
(Byte 3-2) word for CANopen communication with [ (_CAN)
EASYDRIVE operation mode.

Table 6.50 Parameter CANopen field bus status
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DRIVEMANAGER Meaning Parameter
Status word (byte1-0) Hexadecimal coded status word for 572-H6041
CANopen communication (_CAN)
Extended status word Extended hexadecimal coded status word |575-H223F
(Byte 3-2) for CANopen communication with (_CAN)
EASYDRIVE operation mode.

By clicking on the corresponding control or status word, it is displayed bit coded, partly with text
display, see Fig. 6.62.

Table 6.50 Parameter CANopen field bus status

Explanations

» A detailed diagnose of the bus system is only possible with
commercial bus analysers. Here only the control and status
information can be checked.

For further information on CANopen communication please refer to the
CANopen user manual.
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6.9 Warnings/

6 General software functions

errors &
1 Emer/aming
6.9.1 Error messages Function Effect
» Display and resetting of drive * Quick identification of fault

system faults
» Setting of fault reactions

cause and determination of
the reaction of the drive to a
fault

Warnings/Errors 3

2 L] Last e
Emor E&N—i‘i:b\ [Dhiggriowiy
Tima gt I_I.l.:l-- L)
F mod rearnng | [ Fewet oo |
Errcn buliny
Zndlat [ EG-BH Disgnos |
dbei [ EOODh___  Disgeoss |
A aat ED-00n Disgnoias |
W TG
Saghur Baaa Baaas
Warmiry thiasholds . |
Fig. 6.64  Tab "Warnings/errors"

H1 H2 H3
000

CDE/CDB

Error messages

Error messages can be detected and evaluated via the status LEDs of the
controllers and the DRIVEMANAGER. A red flashing LED H1 indicates a
fault.

The reaction to a fault can be parameterized in dependence on the cause

of the fault.

et B
1x E-CPU, various | Collective error message
CDF 2X E-OFF Undervoltage cut-off
3x E-0C Overcurrent cut-off
4x E-OV Overvoltage cut-off
Table 6.51 Error message signal

Application Manual CDE/CDB/CDF3000
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Flash code of Display
red LED (H1) KEYPAD Cause of fault
5x E-OLM Motor overloaded
6x E-OLI Device overloaded
7Xx E-OTM Motor temperature too high
8x E-OTI Heat sink/device temperature too high
Table 6.51 Error message signal
[ Note: Further error numbers and possible causes can be found in
l -3 the appendix.

Representation of the error history

The last four errors are stored in the history. Each error is saved with an
error location number and the error time related to the operating hour
meter.

After each error the error log rotates one step further and the error
parameter will indicate the last fault.

View of the error history inthe | The error history is displayed in the function mask "Error/Warning". When
DRIVEMANAGER pressing button "Diagnose" the error cause is described in detail and
remedial measures are suggested.

Ll emoe
Emer [FCANT Za. Disgnomn
Twnn e -__I:l mn

Ein rmactmn: | Fleest evi
Lot heitory

bt | EO-0K [ringrinist

adlsst [ ED-O, Diiagrces

dth Lt | D D.lfh Diagnoee

Fig. 6.65 Representation of the error history in the DRIVEMANAGER
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Error display with KevPAD

E-OTM-1,191h

I

6 General software functions

Time of error

related to the operating

hour meter

Error location-No. (error cause)

Error

DRIVEMANAGER Meaning Value range WE Unit | Parameter
Last error- Last error 95-ERR1
Error 0...65535 0 h (_ERR)
Last error- System time at 94-TERR
time occurrence of last 0...65535 0 min | (_ERR)

error

Error history second last error 96-ERR2
9 -last 0...65535 0 h (_ERR)
Error history third last error 97-ERR3
3 -last 0...65535 0 h (_ERR)
Error history fourth last error 98-ERR4
4 -last 0...65535 0 h (_ERR)
Table 6.52 Parameters of the error history

Error

Error Location-No.

Fig. 6.66  Error display with KEYPAD

Note:

A list of errors and warning messages displayed in the

DRIVEMANAGER or KEYPAD can be found in the appendix.

Application Manual CDE/CDB/CDF3000
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-, Acknowledgement and resetting of errors

Errors can be acknowledged and reset in different ways:

* Rising flank at digital input ENPO

» Rising flank at a programmable digital input with setting of the
function selector to RSERR

* Writing the first value to parameter 74-ERES via bus system or via
corresponding bit in control word

» In DRIVEMANAGER under tab "Error/warnings" by pressing button
"Reset error"

* In PLC-sequential program with command "SET ERRRQ=1"
Errors and the related error reactions

Errors trigger different reactions. These can be set for any error.

Urederetage riveres [HEALT [7) = Lowck prwaes stage =l
Chvraviogn ever [LOCKH [4) = Lexch, prmon st carve axprnt re-sia =|
Dwetcussent rvsnes [LOEEH [4) & Lok powsnt stage, swn agaiat m-atan =
Urvenlimgper e wvesten [LOCKSN [4) < Lok power tage. save sgsnat re-stan -
bt mediich off motoe [LOEEH 4] = Lok pewars shage, save agarat re-stat =
Exdenad s [STOP 120 = Shove down with Fauik daccelesation =
wiee damage 2t 4, 20 md |51|||-lg:-:]- Slerer chemers vl Ll dieszrdenalon: j
Irdesiharsged bt oosdches: [ STOP 130 = Shome dowe with Fault deccelerstion =l
Limid swich, activated [STOP £ = S e walth Fonadl docsten stions |

Softwans fmd switch

Progitioning [STOP (3] = Shows chowams with Fausk deeelesarion -]
Tiackreg mi rhf_a.ﬁﬂ 1] = W smingg s a0 Schusted ﬂ
PLL - poocedt progiam tequencs |II.-\.LT [2) = Linche jpeowsstr ihasges: ;l
Ve im0 i pmmeae £-01CT (] 114 [Error s5op FAMR..

o | pees | |

Fig. 6.67  Setting of fault reactions
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DRIVEMANAGER Value range WE Parameter
Converter undervoltage HALT, LOCKH, RESET HALT 512_R-OFF
(_ERR)
Converter overvoltage HALT, LOCKH, RESET| LOCKH 514_R-OV
(_ERR)
Converter overcurrent HALT, LOCKH, RESET| LOCKH 513_R-0C
(_ERR)
516_R-0TM
Motor overtemperature HALT ... RESET LOCKH (_ERR)
519_R-OLM
IxI-motor cut-off HALT ... RESET LOCKH (_ERR)
524_R-EXT
External error message WARN ... RESET STOP (_ERR)
) 529_R-WBK
Wire breakage at 4 .. 20 mA WARN ... RESET STOP (_ERR)
. S 535_R-LSX
Mixed up limit switches HALT ... RESET STOP (_ERR)
T 534_R-LS
Limit switch contacted HALT ... RESET STOP (_ERR)
T, 543_R-SWL
Software limit switch NOERR ... LOCKS WARN (_ERR)
- 536_R-P0OS
Positioning HALT ... RESET STOP (_ERR)
542_R-FLW
Servo lag WARN ... RESET WARN (ERR)

. 541_R-PLC
PLC-sequential program WARN ... RESET HALT (_ERR)
Time delay error message E-0C- 545_TEOC
1 0...1000 0ms (_ERR)

Table 6.53 Parameters for error reactions in case of error messages
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Explanations

6 General software functions

The functionality of the error reaction is described in Table 6.54.

When switching in the motor line at the motor output to the
positioning controller short-term high voltage peaks and currents

will occur when the output stage is active or the motor is still excited.

These will certainly not destroy the output stage of the positioning

controller, but will occasionally cause E-OC-1 error messages. The
output stage is already deactivated with message E-OC-1 when the

overcurrent is detected. With the programmable time delay TEOC
the error message is held back and after this time has expired the

system will check whether the hardware release ENPO is still set. In

this case the error message is signalized.

The error stop ramp can be parameterized in a separate tab, see
see chapter 6.2.3.

Function

no reaction

Trigger warning (message), no further reaction concerning the drive.
This warning is not of the same significance as the warning messages in
chapter 6.9.2.

NOTE:

In contrast to the general definition, the error reaction "Software limit
switch“ causes a quick stop.

Lock output stage.

If the error is no longer present, the device may be restarted after
acknowledging the error message. With programmed auto start (7-
AUTO=0N) the device starts automatically after the reset.

Brake drive with error stop ramp to 0 rpm, then block the output stage.
If the error is no longer present, the device may be restarted after
acknowledging the error message. With programmed auto start (7-
AUTO=0N) the device starts automatically after the reset.

Block output stage and lock against restarting.

If the error is no longer present, the device may be restarted after
confirming the error message. With programmed auto start (7-AUTO=0N)
automatic starting of the device is prevented.

Brake drive with error stop ramp to 0 rpm, then block the output stage.
Secure against restarting.

If the error is no longer present, the device may be restarted after
acknowledging the error message. With programmed auto start (7-
AUTO=0N) automatic starting of the device is prevented.

Application Manual CDE/CDB/CDF3000

BUS | KP/DM
0 | NOERR
1 | WARN
2 HALT
3 STOP
4 | LOCKH
5 | LOCKS

Table 6.54

Meaning of error reactions
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BUS

KP/DM

Function

RESET

Lock output stages and wait for error reset by mains off/on.

Note: This error can only be reset by switching the mains supply

]

off and on again!

After a reset the device performs an initialisation and self-test phase.
During this time the bus connection is interrupted and signal changes at the
inputs are not detected. The outputs additionally take on their hardware
rest position. The completion of an initialisation and self test phase can be
displayed via a digital output as "Device operable".

If the error is no longer present and the device reports to be operable after
the reset, the device can be restarted. With programmed auto start (7-
AUTO=O0N) the device starts automatically.

Application Manual CDE/CDB/CDF3000

Table 6.54

Meaning of error reactions
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6.9.2 Warning

Function Effect
messages
¢ A warning is submitted when « EA forthcoming fault in the
adjustable limits for various actual drive system will be
values of the positioning controllers signalized to the system at
or the motor are exceeded. an early stage.
W e
2 SAu Hitktesa MM |
Marrirg bunhols .
Lol

Fig. 6.68  Display of warnings in the tab "Warnings/errors"

Warning messages are automatically reset as soon as the reason for the
warning no longer exists. They are reported or evaluated via:

» Digital outputs
* Field bus status word
e PLC-sequential program

* DRIVEMANAGER status display

The warning messages are displayed in the DRIVEMANAGER in parameter
122-WRN according to Table 6.55 hexadecimal coded.

Warning Function Hex-value Bit

Warning message, if the heat sink
WOTI temperature exceeds the value specified in 0001H 0
parameter 500-WLTI.

Warning message, if the heat sink
WOTD temperature exceeds the value specified in 0002H 1
parameter 501-WLTD.

Warning message, if the motor temperature
WOTM has exceeded the value specified in 0004H 2
parameter 502-WLTM.

Warning message, if the voltage in the d.c.
wov link exceeds the value specified in 0008H 3
parameter 504-WLOV.

Warning message, if the voltage in the d.c.
Wuv link falls short of the value specified in 0010H 4
parameter 503-WLUV.

Table 6.55 Hexadecimal representation of warning messages
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Warning Function Hex-value Bit
Warning message, if the output speed
WLS exceeds the value specified in parameter 0020H 5
505-WLS.
Warning message, if the apparent current
WIS has exceeded the value specified in 0040H 6
parameter 506-WLIS.
WIIT Warning mgssag_e, if the 2+t integrator of 0080H 7
the device is active.
- reserved 0100H 8
WIT Warmng me§sage, if the Ixt-integrator of the 0200H 9
motor is active.
Warning message, if the torque exceeds the
wira value specified in parameter 507-WLTQ. 0400H 10
Table 6.55 Hexadecimal representation of warning messages

Warning messages come with a hysteresis:

Physical magnitude

Hysteresis

\oltages Undervoltage -0V/+10V
Overvoltage -10V/+10V
Temperature -0°C/+5°C
Frequency +0Hz/-1Hz
Table 6.56 Hysteresis for warning messages

Warning thresholds

Warning thresholds determine when a warning is to be submitted.

Dulpul aption - warming (hoesholds =}

Hegt et g st (1] T
e horepe e d.- i
M et shur oy 1. VL] 180 *
Mk pesbichen, 0 X i Pl
P 1 g paniechon o 3 von M
Urdervobage 0 ¥
Overvokage =] W
[ 1 1/
Aggmend oment am A Optona |
| - __TRitam Hm

| Cwce | |

Fig. 6.69  Warning thresholds
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DRIVEMANAGER Value range WE Unit Parameter
] . 500_WLTI
Heat sink temperature 5...100 100 C ( WARN)
o 501_WLTD
Internal temperature 5..80 80 C ( WARN)
Motor temperature o 502_WLTM
(only KTY84-130) 5..250 180 C (_WARN)
503_WLUV
Undervoltage 0...800 0 v (_WARN)
Motor protection
(percentage of the 0..100 0 % S37_WLITW
. ) (_WARN)
maximum integrator value)
504_WLOV
Overvoltage 0...800 800 v (_WARN)
505_WLS
Rotary speed 0...32767 32767 pm (_WARN)
506_WLIS
Apparent current 0...1000 1000 A ( WARN)
507_WLTQ
Torque -10000 ... 10000 10000 Nm ( WARN)
Switching-on delay
(Option for the warning 0..10 0 s S08_TWLTQ
" " (_WARN)
message "Torque")
Table 6.57 Parameter warning thresholds
6-133
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Explanations

Application Manual CDE/CDB/CDF3000

Each warning can be emitted to any digital output.

The motor temperature warning (WLTM) indicates an overloading of
the motor.

The device temperature warning (WLTI) takes the temperature
value from the sensor mounted on the heat sink near the output
stage transistors or, in case of small controllers, directly from the
output stage module.

Due to high break-away or starting torques it may be necessary to
activate the torque warning threshold only if the threshold value is
exceeded for a longer period of time. This can be accomplished with
parameter 508-TWLTQ "Switch-on delay for torque warning
threshold".

Falling short of or exceeding the d.c. link direct voltage triggers the
warning "Undervoltage" (WLUV) or "Overvoltage" (WLOV).

The status word 122-WRN is made up of the existing warning
messages. It is displayed in the window "Warnings/errors".
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functionality

7 User programming

The PLC firmware contains a routine for the sequential processing of a
user programmable sequential program.

Number of programs in the device memory: 1

Number of command lines per program: 254

Processing time per command line: 1..50ms
The sequential program enables:

» Starting of the motor control

» Setpoint specification for motor control (torques, speeds, position)
» Setting/reading analog and digital outputs/inputs

* Reading/writing parameters

« Mathematical operations (+,-,*, :, #, £,, 2, modulo, abs, round)

» Logic operations (AND, OR, Exclusive OR)

» Time and counter functions

» Single axis positioning control

Work with the PLC functionality or the PLC editor requires an installed
DRIVEMANAGER, because it is in integral part of this.
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Sove setting in device | gaest | pew |

Fig. 7.1 DRIVEMANAGER main window
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7.2 PLC program

7.2.1 PLC editor

7 User programming

The PLC editor is supplied as installation version on a separate CD-ROM.
The languages German and English are available.

The PLC editor is an "Add-On“ component of the DRIVEMANAGER and can
thus only be used with the DRIVEMANAGER.

Pl it [Plefig®) M=l
Fle Edt PLCProgas [ ¥
Di@a]| X[%|@] <|a] & @ T|25]=] 28] 1
TAMESA0, 1021, ATMPAPlcin bt -
5P00
N0 K0P
NG00 .
. of
PLL, Vet oy
|Te#cm - 0 Eser (4] 0w st £]

The PLC editor is only required for project planning or initial
commissioning, series commissioning of the drive controller then takes
place with the help of the DRIVEMANAGERdataset or the SMARTCARD.

The PLC program editor provides the functions:

* Program generation
- Editor for program generation

- Generation of a text declaration file <Project Name>.txt for the
variables to display application specific texts in the
DRIVEMANAGER.

— Command code syntax check
- Renumbering of line numbers
* Program handling
- Loading/Saving/Printing/New generation of programs

- Loading/Saving a program from/to the drive controller.
Loading/Saving a program from/to DRIVEMANAGER dataset.

¢ Online help for PLC editor and command syntax with examples
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7.2.2 New generation
of program

7.2.3 PLC program
structure

7 User programming

All PLC functions can be selected via control buttons.

0|3|@| & ||@ o|n] 8| @ V|%]%]| atd 2z

Program-Syntax-Test / Program kernel with new file

<
2 B
o = w‘_,g
=Y S lo |3 |
0 = "—‘w
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2|2 @ 28|23
= |= £ E|o |E|o°
2|8 = Ele |8 e
c|E|E o | E =) E|E |E|E
s|E|s S | s o = I I ]
S| 2|2 < | % S|l | 5 5|5 ||
Sls(8 |« ) S| e | ) 2121|1218
E_Q-D_édqu | o | o 1S el Bl Bl Bl
clo £ | = o |= = = 3} o
s|lc(S S (2l |B|E |= = Bl |82
v |3 |Q|& | |E = [ <o) o |® |o | &
Z|0|wn O |O|la |S|iE|x |oS o Jd|w |3 |wn

For a quick start or a new generation of a sequential program the
syntax test is called up with an empty text field. The PLC editor now offers
the generation of a program kernel.

The PLC program editor supports the functions for program generation,
program handling and online help for the PLC editor. These functions can
be selected via control buttons, see chapter 7.2.1.

A program is divided into two parts:

1. Text declaration for variables, markers, counters and timers used

2. Sequential program
The text declaration serves the purpose of identifying the variables,
markers, counters and timers used in the sequential program. The text

declaration is used to generate a text file, which, after being evaluated in
the DRIVEMANAGER, displays the values in the application specific texts.

The text declaration starts with a designator, which contains the project
name of the text declaration file (for details please refer to "PLC program
files").

YTEXT (Project nane) ; Start of text declaration

This is followed by the assignment of parameter texts:

Application Manual CDE/CDB/CDF3000 7-5
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DEF MDOO = Reference point_OK
DEF HOOO = Setpoint position_1
DEF HOO1 = Set point position_2
DEF H002 = Actual position

DEF HO03 = Zero offset

The end of the text declaration is always followed by the line:

END

The text declaration is optional. PLC parameters without declaration are
not saved in the text file or are not displayed in the DRIVEMANAGER with
their number.

| L0 integer variables R [« T 1=k
Mamisli| Vel L= i Mog| Ve
HI 0 MO o
WO | G MO | 1]
o] 500 D0z | o
HO03 i }4002 | 0
W04 | MO0L 0
HIEF [ [i] Mll!l. (H]
HOE 0 MO0 0
HbG? o M7 ]
W00 | ] M0 | ]
HOm | 0 Mo | n

B LU Mmn 0|

d I'® |_| & i h'_l

Fig. 7.2 Display of PLC values with application specific texts

The Sequential program follows the text declaration. It contains a
program header, the actual program section and the program
end.

The program header consists of a line with program number (at present
only %PO00 possible):

%00

The lines of the actual program section are referred to as command lines.
The maximum number of sets that can be saved in the positioning
controller is limited to (NOO1 ... N254). Each command line consists of a
line number, the command and the operand. After separation by means of
a semicolon a comment can be inserted.

NO30 SET MDOO = O; Ref erence poi nt not defined
The program end is always followed by the line (without line number):
END

Example programs can be found in the installed DRIVEMANAGER directory
~-\userdata\samples\PLC".
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7.2.4 Program testing
and editing

7.2.5 PLC program
files

7 User programming

The syntax test checks the current program for errors in the command
code. The test is automatically conducted when saving the program to the
drive controller or, manually, by pressing the corresponding button. The
result of this test is displayed in the status bar. In case of error messages
one can jump directly to the faulty program line by simply double-clicking
on the corresponding error message.

Renumbering the line numbers eases inserting program sets. With
renumbering the first line is identified by number NO10, all further lines
are incremented with a step width of 10 (N020, NO30, ...). If the
representation of a program with the specified line range (001-254) is not
possible this way, the step width will be automatically reduced.

The program content is saved in two files:

1. Program file *.plc
This file contains the sequential program as well as the text
declaration, and therefore the complete program information. When
passing on the PLC program it is thus enough to just copy this file.

2. Text declaration file <Project name>.txt
The file is used by the DRIVEMANAGER to display the application
specific parameter designations.
It is automatically generated from the text declaration of the program
file after successfully completed loading of the program into the drive
controller or into a dataset. The file <Project name>.txt is copied into
the DRIVEMANAGER directory "LUST\
DriveManager\firmdata\<Projektname>.txt". This file is now available
on the PC used to generate the program or to load the source code
into the drive controller. However, it can also be copied to other PCs.

The complete sequential program is saved in two parameters as machine
code. These parameters are contained in the device data set and can
thus be loaded or saved via the DRIVEMANAGER or, in case of series
commissioning, via the SMARTCARD.

For reproduction of all program information or data each program must be
saved as *.plc file.

The comment lines in the sequential program and the text declarations
are not saved in the controller or in the device dataset, i.e. they cannot be
read back.
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7.2.6 Program
handling

Open / Edit An existing PLC program can be opened in different ways:
1. Double-click on the file *.plc. This opens the DRIVEMANAGER, which in
turn starts the PLC editor and opens the program.

2. Opening via the DRIVEMANAGER menu "File/Open/PLC Sequential
Program ...*

Lusl Drivetanager = 1-COEIZ00 = | Posilioning, presel

3. Opening via the already started PLC editor | @l

4. Opening of a program from a device dataset. é,p

Saving after Create / Edit An existing PLC program can be saved by the PLC editor in different
ways.

Application Manual CDE/CDB/CDF3000 7-8
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1. Saving a program into a file El

With this button a file *.plc is created on your PC; this file contains the
PLC program and the text declaration.

. Saving a program into a device f{ﬂ

With this button the PLC program is saved as machine code into two
parameters in the controller. The file <Project name.txt> generated
from the text declaration is thus saved in the corresponding
DRIVEMANAGER directory, see 7.2.5.

. Saving a program into a dataset ﬂ,l

With an existing device dataset this button can be used to save a
PLC program into an existing device dataset. The file <Project
name.txt> generated from the text declaration is thus saved in the
corresponding DRIVEMANAGER directory, see 7.2.5.

Attention: Itis not possible to generate a new dataset, which only

contains the PLC program.
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7.3 PLC command
syntax

7 User programming

Operand Comment Operand Comment
Cxx, Cyy  |Counter index 00-10 b Value 1-32
Hxxx, Hyyy |Variable index 000-127 d Counter reading 0 ...65535
Fxxx, Fyyy | Variable index 000-127 (16 bit)
XX, Zyy Timer index 00-10 t Timer reading )
0 ... 4.294.967.295 (32 bit)
Ny Line number 001-254 - - -
§ Numerical floating point value
. |Parameter number n 000-999 (32 bit)
PARAIN 1 parameter index i 000-255 :
Integer numerical value

Mxxx, Myyy | Flag index 000-255 z 2147483648 (32 bit)

Inputs

ppi = A0O, A0O, E00-E07,
Ippi S00-S03 (CDB3000),

S00-S06 (CDE3000),

S00-S02 (CDF3000)

Outputs

ppi = E00-EO3,
Oppi S00-S02 (CDB3000),

S00-S04 (CDE3000),
S00, S03-S05 (CDF3000)

Logic operands:

Operand Comment
& AND
I OR
A Exclusive OR
I= %
<= <
>= >
ABS Absolute-value

generation

Application Manual CDE/CDB/CDF3000

Mathematical operands:

Operand Comment
+ Addition
- Subtraction
* Multiplication
Division
% Modulo
s [abutevale
ROUND |Rounding
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7.3.1 Overview

Comm

and Operand

Comment

Jump instructions

JMP Ny/END
(ACTVAL = < > Hxxx,Fyyy) Ny/END
(ACTVAL <= >= Hxxx,Fyyy) Ny/END
(ACTVAL = Hxxx,Fyyy) Ny/END
(ACTVAL= = 0) Ny/END

REFVAL = < > Hxxx,Fyyy) Ny/END

(
(REFVAL <= >= Hxxx,Fyyy)  Ny/END
(
(

REFVAL = Hxxx,Fyyy) Ny/END
REFVAL = = 0) Ny/END
(REF = 0/1, =Mxxx) Ny/END
(ROT_0 = 0/1, =Mxxx) Ny/END
(Ippi = 0/1) Ny/END
(Oppi = 0/1) Ny/END
(Mxxx = 0/1, = = Myyy) Ny/END

(spec. flag = 0/1, = != Myyy) Ny/END

(Mxxx & | ~ Ippi) Ny/END
(Mxxx & | ~ Oppi) Ny/END
Hxxx= 1= 0) Ny/END
Hxxx= != < <= > >= Hyyy)
Ny/END

(Fxxx = 1=0.0) Ny/END
(Fxxx= 1= < <= > >= Fyy)
Ny/END

(Cxx=1=4d) Ny/END
(Zxx=1=0) Ny/END
END

unconditional jump
Actual value

Setpoint

Axis status setpoint reached
Axis status standstill

Status of an input

Status of an output

Status of a flag

Status of a special flag, e. g.
STA_REF

Logic operation flag input
Logic operation flag output

Value of integer variables

Value of floating point variables

Counter status
Timer status
Jump to program end

Sub-program invocation

Sub-program invocation after line Ny

Application Manual CDE/CDB/CDF3000 7-11

CALL Ny Maximum nesting depth. 250
Return to the line of sub-program
RET . .
invocation
BRKPT SET BRKPT=1 Actlvate§ breakpomt; the set
breakpoint is evaluated
SET BRKPT=0 Deactivates breakpoint; the set

breakpoint is not evaluated
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Setting commands
SET Oppi = 0/1, Mxxx
OUTPUT = Hxxx

7 User programming

Mxxx = 0/1, Ippi, Oppi, Myyy, M[Cxx]

Mxxx = Hxxx
M[Cxx] = 0/1
M[Cxx] = Myyy
Mxxx & | A Myyy
Mxxx = STA_ERR

Mxxx = STA_WRN

Mxxx = STA_ERR_WRN

Mxxx = STA_ACTIV
Mxxx = STA_ROT_R
Mxxx = STA_ROT_L
Mxxx = STA_ROT_0
Mxxx = STA_LIMIT
Mxxx = STA_REF
Mxxx = STA_HOMATD
Mxxx = STA_BRAKE
Mxxx = STA_OFF
Mxxx = STA_C_RDY
Mxxx = STA_WUV
Mxxx = STA_WQV
Mxxx = STA_ WIIT
Mxxx = STA_WOTM
Mxxx = STA_WOTI
Mxxx = STA_WOTD
Mxxx = STA_WIS
Mxxx = STA_WFOUT
Mxxx = STA_WFDIG
Mxxx = STA_ WIT
Mxxx = STA_ WTQ
Mxxx = STA_INPOS
ENCTRL = 0/1, Mxxx

INV = 0/1, Mxxx
ERR =1, Mxxx

Application Manual CDE/CDB/CDF3000
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Comment

Output direct or with flag
Set output image

Set flag

Set flag (LSB of Hxxx)

Set flag (indexed*)
Link flag logically
Read error status (1 -> error)

Read warning status
(1 -> Warning)

Read warning/error status
(1 -> Warning/Error)

Control active

Motor turning clockwise

Motor turning anti-clockwise
Motor standstill

Setpoint limitation

Setpoint reached

Reference point defined

Quick stop active

Deenergized state

Control standby state
Undervoltage warning
Overvoltage warning

Warning 12

Warning motor overtemperature
Warning heat sink temperature
Warning inside temperature

at present no function (always 1)
at present no function (always 1)
at present no function (always 1)
Warning I*t motor protection
Warning torque

Setpoint position reached
Controller off / on

Invert setpoint (only with speed and
torque control)

Trigger error
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BRAKE = 0/1, Mxxx
HALT = 0/1, Mxxx
PCTRL = 0/1, Mxxx

Hxxx = EGEARPOS, EGEARSPEED

F[CXX], H[Cxx], M[Cxx] = Value
Hxxx = z, Hyyy, H[Cyy], Fxxx, Mxxx, Cyy, Zxx
H[Cxx] = z, Hyyy

HxxX + - * : % z, Hyyy

Hxxx << >> z, Hyyy

Hxxx = ABS Hyyy

Hxxx = PARA[n], PARA[n, i]
Hxxx, Fxxx = REFPOS

Hxxx, Fxxx = ACTPOS

Hxxx, Fxxx = ACTFRQ

Hxxx, Fxxx = ACTSPEED

Hxxx, Fxxx = ACTTORQUE
Hxxx, Fxxx = ACTCURRENT
Hxxx = 0SAO0

Hxxx = ISAQ, ISA1

Hxxx = OUTPUT, INPUT

EGEARPOS = Hxxx
0SAO = Hxxx

REFVAL = Hxxx, Fxxx

INPOSWINDOW = Hxxx

Fxxx = f, Hxxx, F[Cxx], Fyyy

FICxx] = f, Fyyy

Fxxx + - *: f, Fyyy

Fxxx = ROUND Fyyy

Fxxx = ABS Fyyy

Fxxx = PARA[n, i], PARA[n],
PARA[Hyyy,Hzzz], PARA[Hyyy]

Cxx = d, Cyy, Hyyy

Cxx + - d, Hyyy

Zxx = t, Hyyy

PARA[N] = Hxxx, Fxxx

7-13

BT Operand Comment
and
ERRRQ = 1, Mxxx Reset error
SET BRKPT = 0/1, Mxxx Breakpoints off / on

Quick stop off / on
Halt/Feed off / on
no function

Read reference encoder increments,
reference encoder speed

Indexed assignment

Set variable

Set integer variable (indexed*)
Calculate variable

Displace variable

Variable absolute-value generation
Set variable

Position setpoint

Actual position value

Assign actual frequency [Hz]

Assign actual speed [min}]
Assign actual torque [Nm]

Assign actual current (effective) [A]
Analog output value

Assign analog input 0/ 1

Read variable with output or input
image

Set reference encoder increments
Assign analog value

Assign setpoint (only with speed and
torque control)

Setpoint reaches window

Set floating point variable

Set floating point variable (indexed)
Calculate floating point variable
Round floating point variable

Floating point variable absolute-
value generation

Set parameter

Set counter

Calculate counter

Set timer

Parameter number direct
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Comm

and Operand

Comment

PARA[Hxxx] = Hyyy, Fxxx
SET PARA[N,i] = Hxxx, Fxxx

PARA[Hxxx, Hyyy] = Hzzz, Fxxx

Parameter number via integer
variable

Input parameter number, direct

Specification parameter number and
index via integer variable

ACCR = Hxxx Change acceleration
DECR = Hxxx
ACCR =0...150% Scaling
DECR =0...150% Scaling
Wait commands
Wait time in ms
WAIT - d, Hox (0 ... 4.294.967.295 ms)
ROT_0 Setpoint position = target position
REF Actual position in position window
PAR Wait until parameter is written.

Travel commands (only with positioning)

GO W A Hxxx

W R Hxxx

A Hxxx

R Hxxx

0

0+Hxxx

A Hxxx V Hyyy

Application Manual CDE/CDB/CDF3000 7-14

Travel absolute by value of Hxxx
with speed acc. to

parameter 724_POSMX and wait
with program processing, until target
position is reached.

Travel relative by value of Hxxx with
speed acc. to

parameter 724_POSMX and wait
with program processing, until target
position is reached.

Travel absolute by value of Hxxx
with speed acc. to

parameter 724_POSMX (program
processing continues)

Travel relative by value of Hxxx with
speed acc. to

parameter 724_POSMX (program
processing continues)

perform selected referencing

perform selected referencing and set
reference position=Hxxx

Travel absolute by value of Hxxx
with speed Hyyy (program
processing continues)
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R Hxxx V Hyyy

GO T[Hxxx]
T[Cxx]
W T[Hxxx]
W T[Cxx]
Txxx]

W T[xxx]
V Hxxx

W A Hxxx V Hyyy

W R Hxxx V Hyyy

SYN1/SYNO

7 User programming

Comment

Travel relative by value of Hxxx with
speed Hyyy (program processing
continues)

Position via table

Travel via table entry Cxx
Travel via table entry Hxxx, wait
Travel via table entry Cxxx, wait
Travel via table entry xxx

Travel via table entry xxx, wait until
position is reached

Travel endless via variable

Travel absolute by value of Hxxx
with speed Hyyy and wait with
program processing, until target
position is reached

Travel relative by value of Hxxx with
speed Hyyy and wait with program
processing, until target position is
reached

Switching synchronous travel on and
off

Command to stop the drive

STOP B
STOP M
STOP 0

SET BRAKE = 0/1, Mxxx

SET HALT = 0/1, Mxxx

Braking with parameterized
deceleration (only with positioning)
Braking with quick stop ramp
(only with positioning)

Braking with quick stop ramp and
shut-down of control, if control
location=PLC

(only with positioning)

Perform quick stop acc. to quick stop
reaction (see 6.2.3):

1: Perform quick stop

0: End quick stop

Stop feed acc. to reaction (see
6.2.3):

1: Stop axis

0: Enable axis

Further commands
NOP
INV Oppi, Mxxx, Hxxx

END

Application Manual CDE/CDB/CDF3000
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Instruction without function
Inverting

Quits the program, all other lines will
be ignored. Do not enter line number.
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Comm

and Operand Comment

Insert breakpoint into program line,
BRKPT evaluation with active breakpoints,
see page 7-11
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7.3.2 Detailed

explanations

A

Unconditional jump instructions

Conditional jump instructions

Actual value

Application Manual CDE/CDB/CDF3000
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7 User programming

Jump instructions and sub-program invocation (JMP)
* Unconditional jump instructions will be executed in any case (without
condition).

» Conditional jump instructions will only be executed when the
specified condition is fulfilled. The condition for execution is specified
in parenthesis (...).

* Aline number or the end of the program is always specified
as jump target.

Attention: If a JIMP/SET command is set to non-existing inputs/outputs,
no error message will be generated.

These commands are not linked to any prerequisites (axis position, status
of programmed variables) and are thus executed directly and
unconditionally.

IV Ny
JWP  END

Conditional jump instructions / sub-program invocations are linked with
certain conditions, which are specified in parenthesis. If this condition is
fulfilled, the jump to the specified set number or the end of the program
will be executed. If the condition is not fulfilled, the program will continue
with the next successive set.

Junp to set with nunber y
Junp to program end

Note: The execution of a conditional jump can be linked to one of
the following conditions.

reached:

JMP (ACTVAL = Hyyy, Fyyy) Ny/ END

exceeded:

JMP (ACTVAL > Hxxx, Fyyy) Ny/ END

JMP (ACTVAL >=  Hxxx, Fyyy) Ny/ END

fallen short of:

JMP (ACTVAL < Hxxx, Fyyy) Ny/ END

JMP (ACTVAL <=  Hxxx, Fyyy) Ny/ END

compare:

JMP (ACTVAL = Hxxx, Fyyy) Ny/ END

JW (ACTVAL =  0) Ny/ END

JWP (ACTVAL != 0) Ny/ END

7-17
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Setpoint

Axis status

Status of a digital input

7 User programming

Note: The command REFVAL is of relevance for the speed control.
In case of positioning the command REF is processed,
because this command refers to "Setpoint reached".

reached:

JW (REFVAL = Hxxx, Fyyy)  Ny/ END

exceeded:

JMP ( REFVAL > Hxxx, Fyyy) Ny/ END

JMP ( REFVAL >=  Hxxx, Fyyy) Ny/ END

fallen short of:

JMP ( REFVAL < Hxxx, Fyyy) Ny/ END

JMP ( REFVAL <= Hxxx, Fyyy) Ny/ END

compare:

JW (REFVAL  != Hxxx, Fyyy) Ny/ END

JW (REFVAL = 0) Ny/ END

JW (REFVAL !'= Q) Ny/ END

REF reached:

JWP (REF = 1) Ny/ END Actual value in setpoint w ndow

REF not reached:

JMWP (REF = 0) Ny/ END Actual value not in setpoint

wi ndow

in dependence on a flag:

IVP (REF = Mkxx) Ny/ END
Axis stopped:

JWP (ROT_O = 1) Ny/ END
Axis moves:

JWP (ROT_O = 0) Ny/ END

in dependence on a flag:

JMP (ROT_O = Mkxx) Ny/ END
Status = 0:
IMP (Ippi = 0) Ny/ END
Status = 1:
IMP (Ippi = 1) Ny/ END

Application Manual CDE/CDB/CDF3000

Flag: Mxx=1; Mxx=0
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Status of a digital output

Status of a logic flag

Status of a special flag

Value of an integer variable
(direct comparison)

Value of an integer variable
(comparison with second
variable)

Value of a floating point
variable (direct comparison)

Status = 0:

JIMP (Oppi
Status = 1:

IMP (Cppi

JMP ( Mkxx
JMP ((MKXX
JMP (MKxx
JMP ( Mkxx
JMP ((MKXX
JMP (MKxX
JMP ( Mkxx
JMP ((MKXX
JMP (MKXX
JMP ( Mkxx

JMP (spec.
JMP (spec.
JMP (spec.
JMP (spec.

compare:

JMP (Hxxx
JMP (Hxxx

compare:

JMP (Hxxx
JMP (Hxxx

exceeded:

JMP (Hxxx
JMP (Hxxx

fallen short of:

JMP (Hxxx
JMP (Hxxx

compare:

JMP (Fxxx
JMP (Fxxx

Application Manual CDE/CDB/CDF3000

7 User programming

=0) Ny/ END
=1) Ny/ END
= Myy) Ny / END
'= Myy) Ny / END
=0) Ny / END
=1) Ny / END
& | ppi) Ny / END
| I'ppi) Ny / END
Al ppi) Ny / END
& Oppi ) Ny / END
| OQppi) Ny / END
~ Oppi) Ny / END
flag = Mkxx)

flag != Mxx)
flag = 0)
flag = 1)

=0) Ny / END
1= 0) Ny / END
= Hyyy) Ny / END
'= Hyyy) Ny / END
>= Hyyy) Ny / END
> Hyyy) Ny / END
<= Hyy) Ny / END
< Hyyy) Ny / END
= 0.0) Ny / END
1= 0.0) Ny / END

7-19
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Value of a floating point
variable (comparison with
second variable)

Status of a counter

Status of a timer

]

compare:

JMP (Fxxx = Fyyy)
JMP (Fxxx != Fyyy)

exceeded:

JMP (Fxxx >= Fyyy)
JMP (Fxxx > Fyyy)

fallen short of:

JMP (Fxxx <= Fyyy)
JMP (Fxxx < Fyyy)

IMP (Cxx = d)
JMP (Cxx != d)

JMP (Zxx = 0)
IMP (Zxx != 0)

7 User programming

|/ END
END

Z£Z

END
| END

£z

!/ END
END

Z£Z

Ny/ END
Ny/ END

Ny/ END
Ny/ END

Junp if value is reached
Junmp if value is not reached

Timer run out?
Timer not yet run out?

Note:

A query for equality is only possible with a run-out timer (i.e.

"= 0"), because it cannot be assured that a certain
intermediate status ("=t") is reached at the time of the query.

Application Manual CDE/CDB/CDF3000
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7 User programming

Sub-programs (CALL, RET)

A sub-program is a part of the main program. No independent program
header, e. g. P01, is generated. The invocation is not realized by means
of JMP, but via CALL.

CALL Ny I nvocation of a sub-program or a junmp to
the first programline of the sub-program

RET Return fromthe sub-program

Possible structure of the program
(the line numbers only serve as examples)

NO10 ... ; Start of nmmin program
NOSO CALL N110 ; Sub- program i nvocation
N100 JMP ... ; End of main program
N110 ... ; Start of sub-program
N200 RET ; End of sub-program

After processing of the sub-program the program is continued with the set
following the invocation (CALL). The maximum nesting depth for sub-
programs is 250. If this number is exceeded an error message will be
issued and the running program will be aborted.

Setting a breakpoint (BRKPT)

With this command the sequential program can be interrupted at any line.
How to use breakpoints in a sequential program:

Activating/deactivating breakpoints in the sequential program

Ny SET BRKPT =1/ 0

Setting breakpoints in a line in the sequential program

Ny BRKPT

With activated breakpoints the program processing is interrupted in line
Ny (parameter 450 PLCST = BRKPT).

By starting (parameter operation status on "Start" in the PLC window,
450-PLCST = GO) the program processing is continued with the next
command line.
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Note: Breakpoints can also be set via the user interface of the
DRIVEMANAGER.

Xl
: Prosel sahitior:
E2 P
,.‘-I"'T “H‘ s Putdurarg, ratel of rocess sty wa PLL. conbiol wa
intisl commissioning... | B omings. | Erpanded 17

i ! (VAN -

fniohve Paale ahdodel

PefevenceMarpr, | Loop conbol. | Moty and ercodes |

Achual yakies Emoaming . | Monuaimods... |
S setting in devoe | gacet | pee |

Switching off the PLC (e.g. via parameter 450 PLCST = OFF) the
program processing is ended.

; Example program

%00

NO10 NOP ; no instruction

N020 SET BRKPT = 1 activate breakpoints
NO30 SET HO00 = 0 assign variable

NO40 SET HOO1 10 assign variable

NO50 BRKPT Br eakpoi nt

NO60 SET HO00 + 1 increment variabl e
NO70 JMP (HOO0 < HOO01) N10O HO0O0 snaller 10 ?
NO80 SET BRKPT = 0 deactivate breakpoints
N100 JMP NO40 continue increnenting
END

With deactivated breakpoints this function is similar to an blank instruction
(NOP).

Blank instruction (NOP)

This is an instruction without function, i.e. the program processes the line,
but no reaction will occur. The processing requires (as with other
commands) computing time.
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How to use this function in the sequential program:

Ny NOP Instruction w thout function

Program end (END)

Both the text declaration as well as the actual sequential program must be
quit with this command. All subsequently following lines will be ignored. In
case of a missing END an error message will be emitted.

How to use this function in the sequential program

END No |ine nunber is specified!
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Setting commands (SET)

Note: The results of calculations etc. are always saved in the left
variable.

FOO01 = 10; F002 = 15, Set FOO1 - F0O02;

"-5" is generated in FOO1

With the help of setting commands a vast variety of operations can be
executed in the travel programs:

¢ Setting of outputs (direct, via flags)

» Setting of flags (direct, indexed, via logic operations, ...)

¢ Setting, calculation of variables, ...

¢ Setting, incrementing, decrementing of counters

¢ Setting and starting of timers

« Access to device parameters (e. g. controller settings, override
functions, setpoint tables, etc.)

¢ Changing of acceleration parameters

Setting a digital output direct:

SET Oppi
SET Oppi

via flag:

= O

SET Qppi = Mkxx
Output image:

SET OQUTPUT = Hxxx

Attention: Only the outputs will be set, which have their function selector
FOppi=PLC set.

Setting logic flag direct:

SET MkXxX
SET MkXxX

[N =]

indexed:

SET M Cxx]
SET M Cxx]

1nn
o
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Setting special markers —
variables (status variables)

Setting special flags —
variables (control variables)

7 User programming

via 2. flag:
direct:

SET Mkxx = Myyy assign flag val ue
indexed:

SET M O&xx] = Myyy

via logic operation:

SET MKxx & Myyy Logi ¢ AND
SET Mxx | Myyy Logic OR
SET Mxx ~ Myyy Logi ¢ EXCLUSI VE- OR

via integer variable
SET Mkxx = Hxxx Assi gnment of LSB for Hxxx

via digital inputs and outputs

SET Mkxx = | ppi assign status input

SET Mkxx = Oppi assi gn status out put

SET Mkxx = STA ERR Drive in error status

SET Mkxx = STA VRN Drive in warning status

SET Mkxx = STA_ ERR WRN Drive in status error / warning
SET Mkxx = STA ACTIV Control active

SET Mkxx = STA ROT_R Mbtor rotating cl ockw se

SET Mkxx = STA ROT L Mot or rotating anti-clockw se

SET Mkxx = STA ROT_O Mot or st opped

SET Mkxx = STA LIMT Linmt reached

SET Mkxx = STA_REF Set poi nt reached

SET Mkxx = STA HOVATD Axis referenced

SET Mkxx = STA BRAKE Drive in braking state

SET Mkxx = STA _OFF Drive in de-energized state

SET Mkxx = STA C RDY Drive in status "Controller ready"
SET Mkxx = STA WWV War ni ng undervol t age

SET Mkxx = STA WOV War ni ng overvol t age

SET Mkxx = STAWIT WAr ni ng war ni ng | ~2*t

SET Mkxx = STA WOTM WAr ni ng notor overtenperature

SET Mkxx = STA_WOTI Warni ng heat sink tenperature

SET Mkxx = STA WOTD WAr ni ng inside tenperature

SET Mkxx = STA WS Warni ng apparent current - limt value
SET Mkxx = STA WFOUT Warni ng output frequency - limt value
SET Mkxx = STA WFDI G WAr ni ng setpoint master error

SET Mkxx = STAWT Warning |*t notor protection

SET Mkxx = STA WIQ War ni ng torque

SET Mkxx = STA_I NPOS Posi tion setpoint reached

(only with positioning controller
swi t ched on)

SET ENCTRL = 0 / 1, Mxx Control off / on (only with control
| ocati on PLC)

SET INV = 0/ 1, Mxx I nvert setpoint

(only with speed control, not with

endl ess posi tioning)
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Indexed assignment of a
constant value

Setting integer variable

SET ERR
SET ERRRQ

0/ 1, Mkxx
0/ 1, Mxx

SET BRKPT = 0 / 1, Mkxx
SET ACCR = 0 ... 150%

SET ACCR = 0 ... 150%

SET HALT = 0/ 1, Mkxx

BRAKE) ", page 7-38
SET BRAKE = 0/ 1, MKXX

BRAKE) ", page 7-38
SET EGEARPCS = Hxxx
SET Hxxx = EGEARPCS

SET Hxxx = EGEARSPEED

SET F[ Cxxx] = Val ue
SET H Cxxx] = Val ue
SET M Cxxx] = Val ue
direct:

SET Hxxx = z
indexed:

SET HCxx] = z

with 2. variable:
direct:

SET Hxxx = Hyyy
indexed:

SET H Cxx] = Hyyy

with 2. indexed variable:

SET Hxxx = H[ Cyy]

7 User programming

Trigger error

Reset error

Attention: PLC nust not be switched off
with controller. Cbserve the control
| ocati on when switching on via PLC
Br eakpoints off / on

Scaling of acceleration fromO
percent to 150 percent

Scal i ng of decel eration

fromO percent to 150 percent

Stop feed acc. to stop reaction,

see 6.2.3 and

“Braking the drive (STOP, SET HALT/

Trigger quick stop acc. to quick stop
reaction, see 6.2.3 and
“Braking the drive (STOP, SET HALT/

Set run-in reference encoder
increments

Read run-in reference encoder
increments

Read reference encoder speed in rpm

with 2. floating point variable:

SET Hxxx = Fxxx

Assignment of a floating point variable with limitation to +/- 2147483647

no rounding

Application Manual CDE/CDB/CDF3000
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with flag:

SET Hxxx = MKXX

with counter status:

SET Hxxx = Cyy

with timer status:

SET Hxxx = Zxx

via acceleration - direct; 2

SET Hxxx +z Addi tion

SET Hxxx -z Subtraction
SET Hxxx *z Ml tiplication
SET Hxxx :z z #0 YDivision
SET Hxxx %z Mbdul o

via displacement with constant:

to the right:

SET Hxxx >> z Di vi si on Hxxx by 27

to the left:

SET Hxxx<< z Mul tiplication Hxxx with 27

Calculation via second variable - direct; 2

SET Hxxx + Hyyy Addi tion

SET Hxxx - Hyyy Subt racti on

SET Hxxx * Hyyy Ml tiplication

SET HXxX : Hyyy Hyyy # 0 Y Division
SET Hxxx % Hyyy Mbdul o

Calculation via displacement with second variable:

Right:

SET Hxxx >> Hyyy Di vi sion Hxxx by 2™VY

Left:

SET Hxxx << Hyyy Mul tiplication Hxxx with 2y

Calculation by means of absolute-value generation:

SET Hxxx = ABS Hyyy
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1)

2)

Application Manual CDE/CDB/CDF3000

7 User programming

z or Hyyy = 0 is not permitted (division by 0)!
(error message will be triggered).

With this operation one must make sure
that no value range overflow takes place.
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Setting special integer variable

Application Manual CDE/CDB/CDF3000

7 User programming

with value of parameter:
direct:

SET Hxxx = PARA[ n]

with value of field parameter:
direct:

SET Hxxx = PARA[n,i]

with actual values:

direct:

SET Hxxx = ACTPCS Assign actual position value
SET Hxxx = ACTFRQ Assi gn actual

SET Hxxx = ACTSPEED Assign actual speed val ue
SET Hxxx = ACTTORQUE Assign actual torque

SET Hxxx = ACTCURRENT Assign actual current val ue

with setpoints:
direct:
SET Hxxx = REFPCS

Assi gn position setpoint

with input and output functions:

SET Hxxx = OSAO Read val ue of anal og out put
(0..10.000 = 0OV..10V)
SET Hxxx = | SAO Assi gn val ue of anal og i nput
(0O ... 1.000 = OV ... 10V).
SET Hxxx = | SAl1 Assign val ue of anal og i nput
(0 ... 1.000 = OV ... 10V
SET Hxxx = | nput Assign input image
SET Hxxx = Qut put Assi gn out put inage
SET OSA0 = Hxxx Assi gn CDB3000 anal og out put
oVv..
10V).
SET Qppi = 0 Set digital output to Low
SET Qppi =1 Set digital output to High
SET Qppi = Mkxx Assign flag value to digital

frequency value (only for Uf)

(0..10.000 =

out put

The function selector of the outputs must be set to PLC.

SET REFVAL = Hxxx Assi gn set poi nt

(only for torque/speed control =

SET | NPOSW NDOW = HxxxAssi gn w ndow set poi nt
(only with positioning)

7-29
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Setting floating point variable direct:
SET Fxxx = f

with 2. variable:

direct:

SET Fxxx = Fyyy Assignnent of floating point variable
indexed:

SET F[Cxx] = Fyyy | ndexed assi gnnent

with 2. indexed variable
SET Fxxx = F[ Cxx] I ndexed assi gnnent
with 2. integer variable:

SET Fxxx = Hxxx Assi gnment of integer variables

via calculation - direct:

SET Fxxx + f Addition of floating constants

SET Fxxx - f Subtraction of floating constants
SET Fxxx * f Mul tiplication of floating constants
SET Fxxx : f Di vision of floating constants

Calculation via 2. variable - direct:

SET Fxxx + Fyyy Addi tion of floating variables

SET Fxxx - Fyyy Subtraction of floating variables
SET Fxxx * Fyyy Mul tiplication of floating variables
SET Fxxx : Fyyy Di vi sion of floating variables

Calculation by rounding:

SET Fxxx = ROUND Fyyy Mat henati cal Iy rounded
2.8 -> 3.0 -2.8 ->-3.0

Calculation by means of absolute-value generation:

Setting special floating point SET Fxxx = ABS Fyyy Absol ut e-val ue generation -2.8 -> 2.8
variable SET Fxxx = PARA[ Hyyy, Hzzz] Assign field paraneter val ue

SET Fxxx = PARA[ Hyyy] Assi gn paraneter val ue

SET Fxxx = PARA[n, i] Assign field paranmeter val ue

SET Fxxx = PARA[n] Assi gn paraneter val ue

SET Fxxx = ACTFRQ Actual frequency value (only with Uf)

SET Fxxx = ACTSPEED Act ual speed val ue

SET Fxxx = ACTTOURQUE Actual torque val ue

SET Fxxx = ACTTOURQUE Actual current val ue

SET Fxxx = ACTPCS Assign actual position value

SET Fxxx = REFPCS Assign position setpoint

SET REFVAL= FxxX Assign setpoint via

floating point variable
(only for torque/speed control)
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Set counter

Setting and starting timers

Set parameter

]

7 User programming

direct:
SET Cxx = d
with variable:

SET Cxx = Hyyy

with counter:

SET Cxx = Cyy

Incrementing / decrementing counter:

SET Cxx + d
SET Cxx - d

Incrementing / decrementing counter via variable:

SET Cxx + Hyyy
SET Cxx - Hyyy

After assigning a timer (time counting element) with a value, this value is
automatically reduced by 1 every millisecond, until finally the value of 0 is
reached.

The timer Z11 must not be used when working with the command WAIT,
because this timer is used to execute the WAIT commands.

direct:
SET Zxx =t
with variable:

SET Zxx = Hyyy

The timer value is specified in ms.

with integer variable:

SET PARA[ n] = Hxxx Direct specification of paraneter nunber

SET PARA[ Hxxx] = Hyyy Specification of paranmeter nunber via
floating point variable

with floating point variable

SET PARA[ n] = Fxxx Direct specification of parameter nunber
SET PARA[ Hxxx] = Fyyy Specification of paranmeter nunber via
integer variable
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]

Setting field parameters

7 User programming

Note: Saving the sequential program, the parameters and the
travelling data into the Flash-EPROM may also be triggered
by the program. (SET PARA [150] =1).

with integer variable:

SET Para [n,i] = Hxxx
number

Direct specification of paraneter

and i ndex
SET PARA [ Hxxx, Hyyy] = Hzzz Specification of paraneter nunber
and index via integer variables

with floating point variable:
SET PARA [n,i] = Fxxx Speci fication of paraneter nunber
and index direct

SET PARA [ Hxxx, Hyyy] = Fxxx Specification of paraneter nunber
and index via integer variables

Note: The data type must be observed during read / write
operations.
Example: Do not assign floating point values to an integer
type parameter (value range violations possible).

. Suitable for
Data types Value range Function PLC variable
USIGN8 0..255
USIGN16 0...65535 unsigned
USIGN32 0... 4294967295
INT8 -128...127 Hxox, Fxocx
INT16 -32768 ... 32767 .
Integer, signed
-2147483648 ...
INT32 2147483647
32 bit number with
standardization 1/65536,
INT32Q16 -32767,99 ... 32766,99 |i. e. the low-word
indicates the fractional
digits.
Fixed-point number with P
FIXPOINT16 0,00 ... 3276,80 standardization 1 /20, i. e.
increment value 0.05
32 bit floating point
FLOATS2 see IEEE number in IEEE-format
Table 7.1 Data types

Application Manual CDE/CDB/CDF3000 7-32




LUST

Travelling with or without
continuation of program

7 User programming

Inverting (INV)

The INV-command can be used to logically invert an integer variable, a
flag or the status of a digital output. With this e. g. an output with Low-
Level is inverted to High-Level, whereby it can be used in the program as
a status indicator.

How to use this function in the sequential program:

Ny I NV Hxxx Logic inverting of an integer variable
Ny 1NV Mxx Logic inverting of a flag
Ny 1INV OQppi Logic inverting of a digital output

Travel commands in positioning (GO)

These commands can be used to move the driven positioning axis. These
commands must only be used in positioning mode, the setpoint channel
must be set to PLC (preset solution with setpoint via PLC). With torque/
speed control GO-commands are evaluated as NOP. Effect of the
individual positioning modes see chapter 5.2.1.

There are generally five methods to move the axis:
» Absolute positioning: Travelling to a certain position
(GOA.)

* Relative positioning: Travelling over a certain distance
(GOR.)

» Endless positioning: Travelling with defined speed
(GOV..)

» Start referencing:
(GO 0)

* Synchronous travel: Electronic transmission
(GO SYN.)

* with continuation of program (GO ...)

If this command is submitted within the program, the program will
immediately continue with the following program line, after the axis
has been started. In this way several commands can be processed
parallel to an ongoing positioning.

If this command is submitted during an ongoing positioning, the
travel to the new target position will be continued with the changed
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speed. The new command is executed immediately, i.e. the position
specified in the previous command is no longer approached.
Reference for relative positioning is always the last position setpoint.

¢ without continuation of program (GO W ...)

With this command the next successive program line is only
processed after the actual position has reached the position window.
As long as the axis is not in the positioning window - e.g. due to a
trailing error - the program is not continued.

The "W*" is an abbreviation for "Wait", GO W = "go and wait".

Travelling with continuation Position or path via variable / speed via variable

G0 A Hxxx V Hyyy Absol ute travel by value of Hxxx
with speed Hyyy
(program processi ng continues)
G0 R Hxxx V Hyyy Rel ative travel by value of Hxxx
with speed Hyyy
(program processi ng continues)

Position via variable / speed via parameter

GO A Hxxx Absol ute travel by value of Hxxx
(program processi ng conti nues)
GO R Hxxx Rel ative travel by value of Hxxx

(program processi ng continues)

Relative travel commands with continuation must not be processed in a
"short" endless loop, as this would lead to a position overflow. See
following example:

NO10 SET HOO1 = 360

N020 GO R HOO1

NO30 JMP N020

Position or path from table

GO T[ Hxxx] Travel acc. to table entry
(program processi ng continues)
GO T[ Cxx] Travel acc. to table entry
(program processi ng conti nues)
GO T[ xxx] Travel acc. to table entry

(program processi ng conti nues)

Travelling without continuation | Position or path via variable / speed via variable

GO WA Hxxx V Hyyy Absolute travel by value of Hxxx
with speed Hyyy
and wait for further program processing until
target position is reached

GO WR Hxxx V Hyyy Relative travel by value of Hxxx
with speed Hyyy
and wait for further program processing until
target position is reached
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Referencing

7 User programming

Position via variable / speed via parameter

GO WA Hxxx Absol ute travel by value of Hxxx
and wait for further program processing until
target position is reached

GO WR Hxxx Rel ative travel by value of Hxxx
and wait for further program processing until
target position is reached

Position or path from table

GO W T[ Hxxx] Travel acc. to table entry Hxxx,
wait until position is reached
GO W T[ Cxxx] Travel acc. to table entry Cxxx,
wait until position is reached
GO WIT xxx] Travel acc. to table entry,

wait until position is reached.

Referencing is performed using the specified referencing type and the
associated speeds (727 HOSPD).

If this command is submitted within a program, the next successive set
will only be effective, after referencing has been completed.

[coN1] Ref erencing is perforned,
in dependence on the nmethod specified in paraneter
730
dependi ng on software status
G0 0 + Hxxx Ref erencing is performed, position
O results fromthis. Thereafter this zero
position is set to the value specified in Hxxx. 7

The GO 0 - command is flank triggered. Referencing can therefore only
be stopped by a cancellation condition (e. g. STOP B).

The status of referencing can be monitored with the special flag
STA_HOMATD:

Example for referencing with status query:

NO10 SET HO00 = 30 ; (30 degree zero of fset)
NO20 GO 0 + HO0O0
NO30 JMP (STA HOVATD = 1) NO50 ; HOVATD = 1 -> Reference point

; defined
; HOVATD = 0 -> Reference point
; not defined
N040 JMP NO30 ; Return in query
NO50 . ... ; further programrun

after referencing the thus detected zero position will have the value 30°
assigned (in the device)
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Endless travel

Speed synchronism

Angular synchronism

]

(electronic transmission)

]

7 User programming

via variable:
G0 V Hxxx Hxx= I ndex of variables with speed val ue

The sign of the value in Hxxx determines the travel direction.

Switching on synchronous travel:
GOSYN 1
Switching off synchronous travel:
GOSYN 0

With speed synchronism (configuration of input see chapter 6.2.4) the
speed of the reference encoder in rpm is switched to the setpoint
structure. The speed acceleration ramps (see chapter 6.2) are active, i.e.
"soft" coupling and decoupling.

Note: Speed synchronism is only active with speed control.

The speed setpoint of the reference sensor always refers to the motor
shaft. When using a gearbox on motor and target and the drive shaft
speed is to be determined by the reference sensor, the gearbox ratio must
be parameterized in the reference sensor configuration.

With angular synchronism (configuration of input see chapter 6.2.4) the
drive controller converts the incoming square wave pulses of a reference
encoder directly to a position setpoint and approaches this point in a
position controlled manner.

The configuration of the reference encoder input is described in detail in
chapter 6.2.4.

Switching on synchronous travel:
GOSYN 1
Switching off synchronous travel:
GOSYN 0

After switching on synchronous travel with the command GOSYN 1 the
sequential program is immediately continued with the next successive
set.

Note: Switching synchronous travel on / off occurs abrupt, without
limitation of the axis dynamics by ramps. Soft coupling /
decoupling on a rotating leading axis is not possible.
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The reference sensor position refers to the motor shaft. The unit is always
in increments (65536 Incr = 1 motor revolution). If the reference sensor
position is to be directly related to the output shaft, the transmission ration
must be entered for the reference sensor. A transmission ratio in the
standardizing assistant will be ignored when using the reference sensor.

Example for the CDB3000:

System structure:

« HTL reference sensor as setpoint specification connected to terminal
X2 on CDB3000.

« CDB3000 with gear motor (i = 56 /3)

* A transmission ratio of 56/3 was entered in the standardizing
assistant (under basic settings).
Conclusions:

[0 with a reference sensor transmission ratio of 1/1 the reference
sensor setpoint refers to the motor shaft of the gear motor.

[0 with a reference sensor transmission ratio of 56/3 the reference
sensor setpoint refers to the output shaft of the gear motor.

Position and speed of the reference encoder can be read with the help of
special PLC variables:

SET Hxxx = EGEARPCS; Reading the reference encoder position in
increments

The submitted reference encoder increments are the actual increments of
the reference encoder, multiplied with the transmission ratio of the
reference encoder.

SET Hxxx = EGEARSPEED; Readi ng the reference encoder speed in rpm

The output is the reference encoder speed, multiplied with the
transmission ratio of the reference encoder.

The position of the reference encoder can also be changed via the PLC:

SET EGEARPCS = Hxxx; Setting the reference encoder position in
increments
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Path optimized positioning of a

round table

]

7 User programming

A GOR-command (relative positioning) during synchronous travel results
in a superimposed positioning.

\Y

A
®
300
Pt
V
A
500
1000 @)
300
>t

tX
(1) leading axis, (2) following axis

Fig. 7.4 Relative positioning during synchronous travel. t,=time of
command GO R H000 V001 with HO00 = 1000 and HO01 =200

A GOA-command (absolute positioning) during synchronous travel aborts
this travel. The axis continues travelling with the transmitted travelling
speed and performs the requested absolute positioning, by observing the
set ramps.

GO A and GO R positions, as always, refer to the output shaft. The
required transmission ratio can be configured through the standardizing
assistant.

The target position is specified as an absolute value and the positioning
controller moves the axis in the direction with the shortest path. Relative
movements do not take place in a path optimized way. See also chapter
5.2.3.

This type of positioning assumes that an endless travel path has been
selected. For the round table function the settings in the travel profile are
decisive. If round table function, direction optimization and length of
circumference are specified there under, the commands will be executed
in a path optimized manner.

Braking the drive (STOP, SET HALT/BRAKE)

Various commands with and without controller stop are available to brake
the drive.
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Stop feed

Quick stop

Braking with deceleration ramp
(only positioning)

Braking with quick stop ramp
(only positioning)

Emergency stop (speed = 0)
and shut-down of control (only
positioning)

7 User programming

With the command
SET HALT = 1

the drive is braked to standstill according to the reaction "Stop Feed" (see
chapter 6.2.3). The drive thus remains energized.

With the command
SET HALT = 0

the drive is set in motion again with the previously specified travel set.
The braking process can be terminated at any time.

With the command
SET BRAKE = 1

the drive is braked according to the reaction "Quick Stop" (see chapter
6.2.3). The drive controller is in "Quick stop" system state. The controller
is now switched off, if switching off has been parameterized in the quick
stop reaction and if it has been enabled via PLC (SET ENCTRL = 1,
control location PLC).

With the command
SET BRAKE = 0

the quick stop condition is terminated. This command must always be
executed before the drive can be switched on again. Termination of the
quick stop and return to the previous travel set is possible, as long as the
drive is energized.

For normal braking with programmed deceleration ramp the command
STCP B

is available. The braking process cannot be aborted. The travel set that
had been valid when the STOIP command was triggered, becomes
invalid. The command is valid with positioning.

For quick braking with quick stop ramp the command
STOP M

is available. The braking process cannot be aborted. The travel set that
had been valid when the STOIP command was triggered, becomes
invalid. The command is valid with positioning.

for quickest possible braking (speed setpoint=0) and subsequent shut
down of the control the command

STOP 0

is available. The control is only switched off if it had been switched on via
PLC (SET ENCTRL = 1, control location PLC).
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Time

Axis status

Parameter write access

Example program

7 User programming

The braking process cannot be aborted. The travel set that had been
valid when the STOIP command was triggered, becomes invalid. The
command is valid with positioning.

Wait commands (WAIT)

This command can be used to realize a certain time delay in
milliseconds. After expiration of this time the program will continue with
the next successive program line. The WAIT command is executed via the
timer Z11.

direct:
VWAI T d
via variable:

VWAI T Hxxx

The program is continued, if the following condition is fulfilled.
Position window reached

WAI' T REF Actual position in position window

Axis stopped:

WAI T ROT_O Position setpoint = Target position 2

Ry Posi tioning finished,
Qutput "Axis in position" will be set

2) Posi ti oni ng mat hematically fini shed,

WAI T PAR Wait until paraneter wite access has taken place.

If the parameter write access is mandatory for the further processing of
the program, a WAIT PAR should be inserted after the parameter
assignments.

%00
NO10 SET HO00 = 1 ; Assign value 1 to variabl e HO00
NO20 SET PARA[460,1] = HO00 ; Wite (field) paraneter 460,
; Index 1
NO30 SET PARA[460,2] = HOO0 ; Wite (field) paraneter 460,
; Index 2
N040 SET PARA[ 270] = HOO00 ; Wite paraneter 270
NO50 WAI T PAR ; Wait with program processing until

; all parameter wite access
; have taken pl ace

END ; End of program
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7.4 PLCcontroland | An uncomplicated setting of the specified PLC control parameters
parameters enables the PLC function mask (extended main window -> PLC or via
"Basic settings/PLC with the corresponding PLC presetting):

= H‘ﬁ- Furdrrarsy, greet of process sy v PLE gl wa
'_JI. .r::' n .

L& 1 & |"'"‘““

Inlal commissioning... [

b . [Ea |

[/_\ =L

Rt P AR Bl

[ | I.vw-:wiwll Mootor and ercoder. |
IR AL T . i n h
Bus e, | Comaear. | KP20schm If pe. |
[ (oo &; 3‘
Acwolvaes . | Emnivomen. | Momsimode. |
Save setting in devie | gt | e |

Fig. 7.5 DRIVEMANAGER - PLC function mask
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7.4.1 PLC variables All PLC variables are shown by means of parameters. These parameters
can be edited via the DRIVEMANAGER in a PLC function mask (see Fig.
7.5).
DRIVEMANAGER Meanin Value range IEson Parameter
9 9¢ | ONLINE
Integer variables are integer numerical values. In
. combination with floating point variables or parameters i
Integer variables |, o digits after the decimal point are not taken into 2731 tg 231 yes 460-PLC_H
(32 bit) ; ) ) ) (_PLCP)
consideration. Rounding will also not take place.
Access in the sequential program H000...H127
Flag (0/1) Access in the sequential program M000...M255 01 yes 46(1 PFI’_IE)%M
Time base 1 ms
Timer (32 bit) Access in the sequential program Z00...211 0to 232 yes 462-PLC_Z
) A (_PLCP)
Timers are set to a certain value and run back to 0.
Gounter for indexed ) ) 463-PLC_C
addressing (8 bit) Access in the sequential program C00...C10 010 65535 yes (_PLCP)
The image can also be written in the program as special
variable OUTPUT.
0SD00-0SD02  Bit0 - Bit 2
Image of the digital |OED00-OED03  Bit4 - Bit6 es 464-PLC_0O
outputs (bit coded) |0V00-0V01 Bit7 - Bit 8 y (_PLCP)
In order to set outputs from within the program, the
corresponding function selector must be set to FOppi =
PLC.
Floating point ) ) -3,37x10%8 1o 465-PLC_F
variables Access in the sequential program F000...F127 3.37%10% yes (_PLCP)
The image can also be written in the program as special
Image of digital and |variable INPUT. 466-PLC |
analog inputs (bit ISD00-ISD03 Bit 0 - Bit 3 read only ( PLCP)_
coded) IEDOO-IEDO7 Bit 4 - Bit 11 -
ISA0O - ISAO1  Bit12 - Bit13

Table 7.2 PLC Variables and flags
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7.4.2 PLC control The PLC control parameters enable a flexible configuration of the PLC-
parameters program or of its sequence.
DRIVEMANAGER Meanin Changing Parameter
9 ONLINE
Name of the PLC The project name is defined when generating the sequential program (text
. declaration). The name directly designates the text declaration file (project 468- PLCPJ
program (Project yes
name) name.txt) (_PLCC)
(max. 32 characters without special characters, spaces will be ignored)
This parameter enables the starting/stopping (depending on parameter 452-
PLCCT=PARA) or indicates the current operating status of the sequential
program.
OFF (0) PLC program sequence shut-down / switched off
GO(1) Start PLC program sequence / in progress
Operating status of
th':e sequgncing PLC program sequence interrupted yes 450-PLCST
control The GO command continues the operation. The program (_PLCC)
processing can be interrupted (BRKPT) or ended (OFF) with
BRKPT(2) the parameter at any time, irrespective of the control
location. With GO the processing of the program can be
resumed from the cancellation line, as long as the control
location is still valid (e.g. terminal still set). If this conditions
is no longer fulfilled, the parameter is set to OFF.
Current program line Shows the currently processed program line. The line number is also visible read 451-PLCPL
prog in the digital oscilloscope. (_PLCC)

Table 7.3 PLC control parameters
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7 User programming

program line).

. Changing
DRIVEMANAGER Meaning ONLINE Parameter
Parameter PLCCT defines the location from which the sequential program is
started.
PLC start via input
TERM(0) The function selector for an input must be set to Fixxx =
PLCGO. (0 -> Program stopped, 1 -> Program started)
PLC start via parameter "Operation status"
PARA(1) A
Start conditions of Manual change of operation status PLCST 450-PLCST
the sequencing Automatic PLC start when starting the device, parameter ~ [Y€S (_PLCC)
control AUTO(2) "Operation status" is set to GO and serves as status -
indicator
CTRLG) PLC start together with activation of controller
PLC start together with deactivation of controller
PLC is started via field bus in EasyDrive-ProgPos control
BUS(4) word with the bit "Start PLC". When resetting the bit the
PLC-sequence is directly terminated by jumping to line 0.
Program stop in line The program is interrupted at the line specified undgr PLCBN; the.parameter 455-PLCBN
x (breakpoint) 450-PLCST changes to status BRKPT. The program is restarted with 450- yes (_PLCO)
P PLCST=GO(1). -
Start with program . . ) s .
line (0 = first Processing of the program starts with the line specified in PLCSN. This is 456-PLCSN
- very sensible, if a program contains different independent routines. (_PLCC)

Application Manual CDE/CDB/CDF3000

Table 7.3 PLC control parameters
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7.5

PLC program
examples

7 User programming

The examples in this chapter are solely intended as programming
exercises. Neither the problem definitions, nor the suggested solutions
have been checked under the aspects of safety.

The examples shall demonstrate the possible solutions with the
integrated sequencing control and what a typical program section could
look like. A preset solution, which access the PLC, must be set up, e.g.
"PCT_3 (18) positioning, travel set specification via PLC, control via
terminal®.

The specified values for path unit, speed and acceleration are only
examples and should strictly be adapted to the application described
hereunder.

Basis for these examples is a gear motor with a rated speed of 1395 min”
L and a transmission ratio of i=9,17.
Lust Antriebstechnik GmbH therefore does not assume any responsibility

and will not accept any liability for damage resulting from the type of use
of this programming material or of parts thereof.

The numerical values for path. speed and acceleration solely refer to the
programming units specified in the positioning controllers.
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7.5.1 Conveyor belt

7 User programming

After the start the conveyor belt drive shall advance the belt by 1m
(corresponds with 10 revolutions of the output shaft) with a speed of
35 mm/s. After a waiting time of 5 s the process shall be repeated, until
the input is reset. (Input used 1ISD03).

Setting units and standardization in the standardization assistant:

Position: mm

Speed mm/s

Acceleration: mm/s2

Feed constant: 1000 mm corresponds with 10 revolutions of

the output shaft

Gear: Motor shaft revolutions 917
Output shaft revolutions 100

Adapting the travel profile:

Max. speed: 250 mm/s
Max. starting acceleration: 50 mm/s2
Max. braking acceleration: 50 mm/s2

The example program can be transferred to the controller, after
referencing has been parameterized as described in chapter 5.2.4.

9%9TEXT (Conveyor Belt)

DEF HOO1 = Path

DEF H002 = Speed

END

%00

NOO1 SET HOO1 = 1000 ; Path in mm

NOO2 SET H002 = 35 ; Speed in nm's

N010 GO O ; Performreferencing

N0O20 JMP (1S03=0) NO20 ; continue, if input = high
NO30 GO WR HOO1 V HO02 ; Travel to position direction with 35
mi' s

NO40 WAI T 5000 ; Wit 5s
NO50 JMP NO20 ; Restart cycle
END
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7.5.2 Absolute
positioning

7 User programming

The fourth position is to be approached with a speed of v=80 mm/s
absolute, followed by a wait period of always 1 s. The travel back to initial
position is to take place with three times the speed (240mm/s).

T

[ Le T |

x=200 x=100 x=100 x=100

L SO 1) o (- v=80
RNk % O—@—0® —

Fig. 7.6 Approach position

Setting units and standardization in the standardization assistant:

Position: mm

Speed mm/s

Acceleration: mm/s2

Feed constant: 100 mm corresponds with 1 revolution of the
output shaft

Gear: Motor shaft revolutions 917

Output shaft revolutions 100

Adapting the travel profile:

Max. speed: 250 mm/s
Max. starting acceleration: 50 mm/s2
Max. braking acceleration: 50 mm/s2

The example program can be transferred to the controller, after
referencing has been parameterized as described in chapter 5.2.4.
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Positions and speeds are directly transferred as values, the specification
of the acceleration takes place according to the machine parameters.
St andardi zation in s=mm and v=m1s

YTEXT (Absol ute Positioning)
DEF HO00 = Position_0

DEF HOO1 = Position_1

DEF H002 = Position_2

DEF HO03 = Position_3

DEF HO004 = Speed_v1l

DEF HO05 = Speed_v2

END

%00

NOO1 SET HOOO = 200

NOO2 SET HO01 = 300

NOO3 SET HO02 = 400

NOO4 SET HO03 = 500

NOO5 SET H004 = 80

NOO6 SET HOO05 = 240

N020 GO 0 ; Referencing

NO30 GO WA HO00 V HO04 . Approach initial position

N040 WAI T ROT_O ; Wait until axis has stopped

NO50 WAI'T 1000 ; Wit 1s

NO60 GO W A HOO1 V HO04 ; Approach position 1 and wait until
; axis has stopped

NO70 WAI'T 1000

NO80O GO W A H002 V HO04 ; Position 2

NO90 WAI T 1000

N100 GO WA HO03 V HO04 ; Position 3

N110 WAI T 1000

N120 GO WA HO00 V HO05 ; return to initial position

N130 JMP NO50
END
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7.5.3 Relative
positioning

7 User programming

In the previous example the axis has always travelled further by the same
distance, this opens the possibility for a solution with relative positioning.
A counter always holds the actual position; units and standardization see
previous example.

9TEXT (Rel ative Positioning_1)
DEF HO00 = Position_0

DEF HOO1 = Di st ance_bet ween_posi tions

DEF H002 = Speed_vl

DEF HO03 = Speed_v2

END

%00

NOO1 SET HOO0 = 200 ; Position O in mm

N002 SET HO01 = 100 ; Distance between two positions in mm
NOO5 SET H002 = 80 ; Speed in nm's

NOO6 SET HO03 = 240 ; Speed in nmmi's

NO010 GO 0 ; Referencing

N020 GO WA HO00 V HO02 ; Approach initial position and wait
NO30 SET €00 = O ; Set counter =0

NO40 WAI T 1000

NO50 GO WR HO01 V HO02 ; Approach next position
NO60 SET C00+1 ; Count position counter
NO70 WAI T 1000

NO80 JMP (00 != 3) NO50 ; Position 3 not yet reached
NO90 GO WA HOO00 V HO03 ; return to initial position
N100 JMP NO30

END

The solution is even simpler and more elegant when doing without the
counter and the comparison is made with the position setpoint (SP).

9%TEXT (Rel ative Positioning_2)

DEF HO00 = Position_0

DEF HOO01 = Di st ance_bet ween_posi tions

DEF H002 = Speed_v1l

DEF H003 = Speed_v2

END

%00

NOO1 SET HO00 = 200 ; Position 0 in mm

NOO2 SET HO01 = 100 ; Di stance between two positions in
mm

NO003 SET H002 = 80 ; Speed in mm's

NOO4 SET HO03 = 240 ; Speed in m's

NOO5 SET HO04 = 500 ; Position setpoint 3, used for

conpari son

NO10 GO 0 ; Referencing

N020 GO W A HO00 V H002 ; Approach initial position and wait
NO30 WAI'T 1000

N040 GO WR HO01 V HO02 ; Approach next position

NO50 WAI'T 1000

NO60 JMP (REFVAL < HO04) NO40 ; Position 3 not yet reached

NO70 GO W A HO0O V HO03 ; return to initial position

NO80 JMP NO30
END
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754 Sequential Here the positioning controller is used as a freely programmable

program sequencing control for a speed profile.

Parameterization 1S00

of inputs 1S01
(DRIVEMANAGER):

1S02

1S03
Input ISDO1
(Program):

ISD02
Output OSD00
(Program)

Adapting the travel profile:

Max. speed:

Max. starting acceleration:

Max. braking acceleration:

Application Manual CDE/CDB/CDF3000

An endless conveyor belt is operated with two speeds. The belt is to be
stopped when a target position (= 10000) has been reached. The cycle is
repeated by a new release input. In order to maintain the structure clear,
sub-programs are used. The main program takes over the initialization
and call up the sub-programs 1 to 3 in an endless loop.

Start(1) = Start of control

PLC (35) = Input can be used in
sequential program

PLC (35) = Input can be used in
sequential program

/HALT (Feed release, must have
High-Level)

Selection of speed
0=vl/1=v2

Release

Target position reached

Setting units and standardization in the standardization assistant:

Position: Degree

Speed Degree/s

Acceleration: Degrees/s?

Feed constant: 360° corresponds with 1 revolution of the

output shaft

Gear: Motor shaft revolutions 917
Output shaft revolutions 100

900 degreels
320 Degrees/s?
320 Degrees/s?
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END
%00

NOO5
NO10

NO15
N020

NO25
NO30
NO35
NO40

N045
NO50
NO55

NO60
NO65
NO70
NO75

NO80
NO85

NO90
NO95
N100

N105
N110
N115
N120
N125
N130
N135

END

Application Manual CDE/CDB/CDF3000

Speed
Posi tion

GO 0
SET MO0 =1

SET MO1
SET HOO1

nn
o

10000

CALL NO45
CALL NO8O
CALL N105
JMP NO25

JWP (MDO1 =
IJWP (1502 =
SET M)0O = 0

1) NO75
0) NO75

SET HO00 = 300

JMP (1501 = 0) NO75
SET H000 = 600
RET

; Sub-program 2: Start axis

JVP (MDOO = 1) NI10O
GO R HO01 V HO00

JWP ( REF
SET CS00
JMP N135
SET MDOO
SET MDO1
SET 0S00
RET

) N120

or

mmn
hOoR

7 User programming

The example program can be transferred to the controller, after
referencing has been parameterized as described in chapter 5.2.4.

9TEXT ( Sequencing control)
DEF HO00 =
DEF HOO1 =

; Main program

; Performreferencing

; Flag = 1:

; AXis is not to be started

; Flag = 0: Axis is not noving

; Target position for conparison

; Sub-program query inputs

; Sub-programstart axis

; Sub- program position conparison
; Repeat

; Sub-program 1: Query inputs

; If drive is in notion,
; no query
; Start took place,

jump to RET
set flag = 0
; Set speed 1

; Speed 1 selected
; Speed 2 selected + set

; Axis starts with
; speed HO00, target position HOO1
; Rel ease detected, reset flag

; Drive in notion

; Sub-program 3: Position comparison

; Drive stopped
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8.1 Preset solutions

8 Speed Control "OpenLoop" for CDE/CDB3000

Pre-set solutions are complete parameter datasets which are provided to
handle a wide variety of typical application movement tasks. The
positioning controllers are automatically configured by setting a preset
solution. The parameters for

« the control location of the positioning controller,

« the reference source,

¢ the assignment of signal processing input and outputs and

 the type of control

are the focal points of the setting.

The use of a pre-set solution considerably simplifies and shortens the
commissioning of the positioning controller. By changing individual
parameters, the preset solutions can be adapted to the needs of the
specific task.

A total of three preset solutions covers the typical areas of application for
"OpenLoop" speed control with the closed-loop controllers.

Abt?rewa R . Control Iocathn/ Chapt Additionally reqmred
tion Bus control profile . Documentation
VSCT1 [0-10V analog I/0-terminals 8.4
VSCCH ?ANopen field bus CANoper.] field t?us |nt§rface 8.5 | CANgpen data transfer protocol
interface - EasyDrive-Profile "Basic"
VSCB1 Field bus commumcahon Field buls commurlca_n?n module (Profibus) 85 |Profibus data transfer protocol
module (Profibus) - EasyDrive-Profile "Basic

Table 8.1 Preset solutions - in speed controlled operation

All pre-set solutions have an individual window for basic settings in
DRIVEMANAGER. Tabs or control buttons contained therein differ in their
general and special functions. The general functions are described in
chapter 8.2, the motor control method in chapter 8.3 and the special
functions for the respective presettings in chapters 8.4 and 8.5.

8-2
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8.2 General
functions

8.2.1 Data set
changeover

e

8 Speed Control "OpenLoop" for CDE/CDB3000

Function Effect
e Online switching between « Matching the dynamics of
two data sets is possible the motor to the application

« Operation of two different
motors with one positioning
controller

The "OpenLoop" speed control contains two data sets. Switching to the
second data set CDS2

* via terminals,

» when reaching the speed limit,

» when reversing the sense of rotation or

* access by bus

is possible.

Note: Online changeover between data sets CDS1 and CDS2 is
possible.

[ Dstosctomtcting x|

g | geed | aoow |

Fig. 8.1 Function mask "Data set changeover"

EN
8.3 [EN

Application Manual CDE/CDB/CDF3000



LUST

8 Speed Control "OpenLoop" for CDE/CDB3000

Parameters for data set changeover

DRIVEMANAGER Function Value range WE Unit Parameter
Changeover Control location for changeover of data 651-CDSSL
set (CDS) see Table 8.4 OFF (VP
Speed threshold |Speed limit for changeover to CDS 39764 _ 30764 600 min-T 652-FLIM
SLIM (VP
- Display of active data set (CDS) 650-CDSAC
(not shown in DRIVEMANAGER) see Table 8.5 0 (VP

Table 8.2

Explanations

Parameters for data set changeover

sets

* An overview of function areas with parameters for the second
characteristics curve data set can be found in Table 8.3.

Function areas with parameters for characteristics curve data

Function area

Parameter

Fixed CDS speeds

all parameters

Speed profile generator "OpenLoop"

Acceleration and deceleration ramps

Current limit controller

Limit value and function selector

v/f-characteristics curve

all parameters

Start current controller

Setpoint, reduced setpoint and timer

Vibration damping controller

Amplification

Table 8.3

Function areas with parameters in the second data set (CDS)

Possibilities of data set changeover

Application Manual CDE/CDB/CDF3000

BUS KP/DM Function
no changeover
0 OFF )
e (DS 1 active
Changeover when exceeding the speed setpoint of
1 SILIM the value in parameter SILIM
e (DS 2, is speed > SLIM, otherwise CDS 1
Changeover via digital input
2 TERM ) .
e (DS 2, if IxDxx = 1, otherwise CDS 1
Table 8.4 Settings for variants of data set changeover
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8.2.2 Speed profile

generator
"OpenLoop"

8 Speed Control "OpenLoop" for CDE/CDB3000

BUS KP/DM Function
3 ROT Changeover when reversing the sense of rotation
e (DS 2, if ccw-rotation, otherwise CDS 1
4 S0 Changeover via SI0
e (DS 2, if control bit is set, otherwise CDS 1
5 CAN Control via CANopen interface
e (DS 2, if control bit is set, otherwise CDS 1
6 OPTN Changeover via field bus to optional slot
e (DS 2, if control bit is set, otherwise CDS 1
Changeover when exceeding the speed setpoint of
the absolute value (value formation) in parameter
7 SLABS SILIM
e (CDS2, if speed > (SILIM), otherwise CDS1
Table 8.4 Settings for variants of data set changeover

Active characteristics curve data set display with 650-CDSAC

BUS KP/DM Function
0 CDS1 characteristics curve data set 1 (CDS1) active
1 CDS2 characteristics curve data set 2 (CDS2) active
Table 8.5 Display of active data set
Function Effect
» Setting of acceleration and * Matching the dynamics of

deceleration ramps for the

rotary speed profile

the motor to the application
« Jerk reduced moving of the

e Setting of a slip for the start drive
and end points of the linear

ramp

The ramps can be selected separately for each data set.

The parameter MPTYP (linear/jerk limited) and JTIME can be used to slip

linear ramps at their end points to limit the appearance of jerks.

Type of movement

Setting

dynamic, jerky

MPTYP = 0, linear ramp without slip

Protecting mechanics

MPTYP = 3, smoothened ramp by slip by
JTIME [ms].

Table 8.6

Application Manual CDE/CDB/CDF3000

Activation of the jerk limitation
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8 Speed Control "OpenLoop" for CDE/CDB3000

JTIME

T —» &

e
n [1/min]
RACC.x

Q

t[s] —»
Fig. 8.1 Speed profile generator for "OpenLoop" speed control

Due to the jerk limitation the acceleration and deceleration times rise by

the slip time JTIME. The rotary speed profile is set in the DRIVEMANAGER
according to Fig. 8.2.

%
Diate oot 1 05T | Droen et 2iEDS |
Arcelaraion I1ﬁﬂ L
Decestaon [ Timins
D S ———— _m
Pacile type
3 = Jask. b i lsmoctbed] __|d
Sl b [ 10 e

gk | Coesl | e |

Fig. 8.2 Function mask speed profile "OpenLoop”

DRIVEMANAGER Value range WE Unit Parameter
?Sggesr:ttiggpen gt 0..32760 | 1000 | min‘Vs 620"‘&'73% K
g*act‘;'esﬁ”é’:pen don) 0..32760 | 1000 | min'ss | 621 'XL—\',)FE)CR K
Area "Reference reached" 0...32760 30 ZB&RLF;—R
Table 8.7 Parameters speed profile generator "OpenLoop”

Application Manual CDE/CDB/CDF3000 8-6
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DRIVEMANAGER Value range WE Unit Parameter
Type of profile
0: Linear ramp 0.3 3 ) 597_MPTYP
3: Jerk limited ramp (_SRAM)
1, 2: not supported
) 596_JTIME
Slip 0...2000 100 ms (_SRAM)

D Field parameters; Index "x" = 0: Data set CDS1, index "x" = 1: Data set CDS2

Table 8.7 Parameters speed profile generator "OpenLoop”

Parameter 230-REF_R can be used to define a speed range in which the
setpoint after the profile generator may differ from the input setpoint,
without the message "Reference value reached" (REF) becomes inactive.
Setpoint fluctuations caused by setpoint specification via analog inputs
can therefore be taken into account.

Actual value

+REFR — —\ — — —
Setpoint N R — —

-REF_R I I I

Ramp settings can be made independently from each other. A ramp
setting of zero means jump in setpoint.

\ DECR
ACCR / |

8-7
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8.2.3 Limitations/

8 Speed Control "OpenLoop" for CDE/CDB3000

Stop ramps Function Effect
» Limitation of motor current e Setting maximum and
and speed minimum values
The maximum permissible currents are limited to a percentage of the
nominal device current and the maximum speed to the nominal motor
speed.
Linmil ationes. “Dpen loop™ x|
ST limit
Dista 5et 100511 | st et 2 £3589 |
1 T Tiaf up cunent Bl E,ﬂ:l T e
et levat washis 150 X
gl it
100 0 x Motoe ratedd speed
W —— I 4500 1/
T
T T |
Fig. 8.3 Function mask "OpenLoop" limitations
DRIVEMANAGER Function Value range WE Unit Parameter
The start current (motor control 0. 180
P i 1)
Start current function "start curreqt controller‘) 'S | of the nominal device 100 % 601.x_CICN
controlled up to a defined speed ina (_VF)
current —
data set dependent way.
The current limit (motor control 0..180 Lol
Current limit value function "current limit controller") is | of the nominal device 150 % 632')(*\2: C
limited in a data set dependent way. current (LVF)
R 0.00 ... 999.95
Speed limitation Percentage limitation of the speed | - 0’ e motor |  100.00 % 81("'3—CST%SL')V'X
speed -
Rated motor speed 0...100000 1500 rpm 157C|\|\;||8TS)NM
1 Field parameters; Index "X" = 0: Data set CDS1, index "x" = 1: Data set CDS2
Table 8.8 Parameters for the "OpenLoop" limitation function

Application Manual CDE/CDB/CDF3000
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The stop ramps are described with the general software function in
chapter 6.2.3 (stop ramps). Various stop ramps or reactions can be
adjusted:

» Switching off of closed-loop control

» Stop feed

* Quick stop

e Error

Application Manual CDE/CDB/CDF3000 8-9
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8.3 "OpenLoop" With default setting "OpenLoop" for speed control the drive controller
motor control uses the motor control method VFC. This control method does not require
method any speed feedback, because the drive controller works with v/f -

characteristics curve control. Function, see control technological block
diagram (Fig. 8.4).

Mains
U - Control
r—————— -
| DC-holding current |
controller |
‘ is, | B+
f
— |
| Starting current | t
| controller |
T ‘ Uz correction T
| Up correction  Upgy correction -
‘ u o ==
UuzK)| > E - 0
| Ub f tisa tisa
‘ e T
Driving profile generator [DPG] | } ! T Tisb Tisb
o =
Reference ‘ f
Reference) f % | o 1
f - Control | | f tisc tisc
***** \ ——————— f
| Vibration
| damping
| + Controller disq’
| ar
[
[
! !
| Current limit |
| value controller .. .
| af is } S9| calculation !Sﬁ : o
T ul js | Of current 1S
I

E isc
mponents  f——=———4
777777 5 components
isq' X iw

Fig. 8.4 Control technological block diagram for "OpenLoop" motor control
method

All settings are made in the "Control" function.

Application Manual CDE/CDB/CDF3000 8-10
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8.3.1 Start current
controller

8 Speed Control "OpenLoop" for CDE/CDB3000

In the function mask all active functions are shown with a green status
display.

= d
cor B con: B =]
[ Cuomen bt || SAMT U Cumint
| . .
[ T;- & WIF « chascimds: | .\T, & Ul
Pulse dameang DT « beckcling cunant .
cost @ cosr @ =]
Dok 1ot svabciing Powrst flagé.
a
Larcel i
Fig. 8.5 Function mask "OpenLoop" control
Function Effect
e The motor is "preloaded" with a e Increase of starting torque up to the
certain current via a P-controller preset speed limit

[ Start up corrent - contruller x|
Daen set 1 C051) | Data et 20052 |
5081 D Curent [1 X
budneeaie swichieg alfim EP'H 1
ten shin i ok 50 x

Funchion
I[Lﬂ.l:l: V] = ki 8 ACCeberstion dnd plafionan opéation :I

Liral cymee] & za [CEO___— 1me

o | Cwes | ne |

Fig. 8.6 Function mask "Start current controller"

=\
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DRIVEMANAGER Meaning Value range | WE | Unit Parameter
Function |Controller OFF/ON OFF/CIACC |OFF(0)| - 60(()—\%)8&
Start current in % of the 0..180 601.x CICN®
Start current 2 |drive controller of the nominal | 100 % X
rated current device current (V)
Timer for changeover to
) the reduced start
Automatic current. Changeover to 0 TV
changeover to ) g 0..60 2 S 605.x_C
the reduced start current (_LVF)
setpoint after the time
has run out.
o start t Reduced start current (CNRY
o start current | agrer time CMM hasrun | 0..180 | 50 | % |B02XCIC
3 (LVF)
out
0,
Speed Speed atwhich the p- | 20frated .| e03_cism
L) L motor speed 8 %
limit controller is switched off. MOSNM (_VF)

1) From cut-off speed the controlled start current is controlled back to the normal
operating current of the v/f - characteristics curve. The transition range is fixed to 5%

of the rated motor frequency (MOFN).

2) The start current setting can also be found in the basic setting mask under the option

"Limitation".

3) The changeover can be deactivated by setting the start current and the reduced start
current to the same value.
4) Field parameter; index "x" = 0: Data set CDS1, index "x" = 1: Data set CDS2

Table 8.9

Parameters for start current controller

Note Start current setpoint:
Please remember that the start current setpoint must always be lower (at
least 25%) than the rated current of the current limit controller.

Application Manual CDE/CDB/CDF3000
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8.3.2 Vibration

damping Function

8 Speed Control "OpenLoop" for CDE/CDB3000

Effect

The controller reduces the oscillation .
propensity by means of automatic
dynamic speed or frequency

controller .

This control function dampens the
vibration behaviour of motors with
rotor shafts which are susceptible for

changes. bending.

e This control function has an
additional dampening effect on
acceleration processes with
mechanical components having high
elasticity and/or lots.

x|
Dt eo 1 [CO5T] | Dot et 20E053 |
e (CIFF s} 100
Filtet i m1 ®
G ] e | |
Fig. 8.7 Function mask "Vibration damping controller"

DRIVEMANAGER Meaning Value range | WE | Unit Parameter
P-proportion of controller.
Setting "0" is used to )
Amplification | switch off the controller. | -500... +500 | 0 % 611'X—\'/AFP N
(Suitable value for basic (VP)
setting: 100%)
Filter time Filter for actual current 0,1...10 0,1 S 61(2—\'2:?“
1) Field parameter; index "x" = 0: Data set CDS1, index "x" = 1: Data set CDS2

Table 8.10

Application Manual CDE/CDB/CDF3000 813

Parameters for vibration damping controller
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8.3.3 Current limit
controller

8 Speed Control "OpenLoop" for CDE/CDB3000

Function

Effect

» The drive accelerates along
the set acceleration ramp.
When an adjustable current
limit is reached the
acceleration process is
decelerated in dependence
on the selected function, until
sufficient current reserves
are available again.

« In stationary operation the
speed is reduced, if the
motor current is too high.

¢ Protection against
overcurrent shut down when
accelerating excessive
moment of inertia.

» Protection against chopping
of the drive.

* Acceleration processes with
maximum dynamics along
the current limit.

[ Current bkt - controller x|

Dista et 1 (OS] | Dol 3042 1C0521 |

Furchon
[ CEWFR [1] » Epoed induchon s cxmend overflon =]
Clattesrt vt it 150 X

Irstiad pesesd o Hr

Lioresing 1peed 150 Hz

Lowresing ramp 1000 Hatu

=

e I |

Fig. 8.8

Application Manual CDE/CDB/CDF3000

Function mask "Current limit controller”
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DRIVEMANAGER Meaning Value range WE Unit Parameter
Controller OFF/ON 1x cLsLY
Function OFF:  Function disabled OFF/CCWFR | OFF(0) 631
CCWFR: see Table 8.12 (VF)
0..180 cLeL?
Current limit value  |see Table 8.12 of the nominal 150 % 632"(—\/ FL L
device current (V)
Note: In the speed range from 0 to
L application speed the value of the 4 634_CLSR
Application speed | 5 elgration ramp RACC is reduced to 25%. 0...30.000 0 min (LVF)
With setting 0 min™ this function is disabled.
Lowering speed If the appare.,nt.motor current is 100% of the 0...1000 150 min-! 633_CLSLR
set current limit (CLCL), the speed will be (LVF)
] lowered to the lowering speed along the 635 CLRR
Deceleration ramp adjusted deceleration ramp. 0... 32000 1000 minV/s (__VF)
1) Field parameter; index "x" = 0: Data set CDS1, index "x" = 1: Data set CDS2
Table 8.11 Parameters for setting the current limit controller
Status Function
During the acceleration process with acceleration ramp (RACC) the
acceleration (RACC) is reduced in a linear way from the the set value
to 0 rpm/s, when 75% of the current limit is reached. This means that
the drive is no longer accelerated when the current limit is reached.
) . If the current limit is exceeded, the speed setpoint will be reduced.
Accelerations with

activated current
limit controller

This reduction takes place with the steepness of the deceleration
ramp (CLRR). This steepness increases linear from 0 to the preset
value CLRR at current limit 125% CLCL. This process only takes place
in the range of the lowering speed (CLSLR).

If the apparent current of the motor drops below the current limit, the
drive will again be accelerated along the acceleration ramp (RACC).
The conditions mentioned before do thereby apply.

Stationary operation
with active current
limit control

The controller is still active after the acceleration process.

If the motor load, and thus the current, increases during stationary
operation, the speed will be reduced when the motor current exceeds
the current limit. The motor speed is reduced along the deceleration
ramp (CLRR) down to the maximum lowering speed CLSLR.

Deceleration with
active current limit
control

The current control has no effect on the deceleration ramp. l.e. the
speed ramp does not change if the motor current exceeds the current
limit.

Application Manual CDE/CDB/CDF3000

Table 8.12 Behaviour of the current limit controller at CLSL=CCWFR

8-15




L U s T 8 Speed Control "OpenLoop" for CDE/CDB3000

8.3.4 DC-holding )
current Function Effect
controller o After the deceleration ramp (RDEC) e This counteracts a rotation of the
an adjustable direct current is motor shaft without load. No stall
injected into the motor. torque is applied against a loaded
motor shaft.
=
Hsldeg cines i) X
Hechclineg time [OFF = 0 05 I
G | oe | |
Fig. 8.9 Function mask DC holding current controller
DRIVEMANAGER Meaning Value range | WE | Unit | Parameter
) DC holding current related to
DCholding 1 rated current of the drive | 0..180 | 50 | 9% |B08-HODCN
current (VR
controller
The output stage will be shut
off after the set time has run
out.
Holding time | With setting "0" the 0..4 0 S 609(—32;)CT
controller is switched off. —
(Suitable value for basic
setting: 0,5 9)
Table 8.13 Parameters of the DC holding current controller
@ Note: The function is ineffective in device status "Quick stop", i. e.:
« with reaction "Controller off" = "-1= acc. to reaction Quick
Stop" (see chapter 6.2.3)
« when triggering quick stop via terminal
(FIxxx=/STOP) or field bus control bit.

Application Manual CDE/CDB/CDF3000 8-16
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8.3.5 v/f-

characteristics

curve

Application Manual CDE/CDB/CDF3000

]

8 Speed Control "OpenLoop" for CDE/CDB3000

The v/f - characteristics curve is automatically adapted during initial start-
up or via the motor identification. Further optimization of the motor control
method VFC does not take place with the help of the v/f - characteristics
curve, but via the P-controllers described in chapter8.3.

The VFC control method has been optimized for asynchronous standard
motors or asynchronous geared motors acc. to VDE 0530.

x|
Diata st 1 (C051) | Dot vet 2 (0524 |
Dot wokags 0 W
PRaied mokor volage 4ED)
Pated mobor hequersy 50 Hz
Fiber of deta 1et swiching L 1
T - £ |

Fig. 8.10 v/f-characteristics curve

VNx / i
A
o
T / -
e
7 ~
VBx 1 -./ —]
FNx
f[Hz] ——>
Fig. 8.11  v/f- characteristics curve with two supports
[ EN
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DRIVEMANAGER Meaning Valuerange | WE | Unit | Parameter
Start voltage at 0 min™".

Boost voltage This is au?omatlcally 0..100 0 v 615.x_VB
adapted via the start current (VP
controller.

The values related to the
1)

Rated motor | connected motor are 0. 460 460 v 616.x_VN

voltage detected by the motor (VP
identification.

1)

Rated motor 0..1600 | 50 | Hz | 817X FN

frequency (LVF)
When changing data sets

Filteringin data |the motor voltage is filtered 704_VTF

) - 0..1P 0.003| s
set changeover | to avoid sporadic changes (LVF)

in the transition area.

1) Field parameter; index "x" = 0: Data set CDS1, index "x" = 1: Data set CDS2

Table 8.14 Parameters for v/f-characteristics curve

Application Manual CDE/CDB/CDF3000 8-18
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8.4 Speed control
"OpenLoop"
with
0-10 V or fixed
speeds

Selecting the pre-set solution

8 Speed Control "OpenLoop" for CDE/CDB3000

This chapter describes the preset solution of speed control "OpenLoop"
with 0-10V or fixed speeds. This chapter describes the inputs and outputs
and the generation of setpoints.

The preset drive solution is selected via the "1st step" during initial start-
up.

'
Tooed spead seues

Dirfwe coevbrol wis 10

Lt

pr oo smemesbiba tima optimiesod eccelarabion profile

Tk Pl ca ben activalod

Fig. 8.12  Selecting the pre-set solution VSCT1

All other standard settings are made via the DRIVEMANAGER mask "Basic
settings".

[ Speed control-Opesi oosi (SIS - |

| Tagped wahum
1540 - anslog taget vahue | see chapter 6.1.3
O speedh | = seehere in chapter - "Selection of setpoint"
irmed prudie | seechapter 8.2.2
Livitations... | see chapter 8.2.3
e | see chapter 6.2.3

[T

Fig. 8.13 Basic setting "Speed control "OpenLoop", 0-10 V or fixed speeds,
control via terminal”

EN
8-19 1=
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Assignment of control terminal

CDB3000 CDE3000

X2 | Des. §X2 | Des. Function
_____ +~_J20 [ ospo2 [ 24 | REL B Relay contact
KOEAS\QAVF 19 | 0sD02 [ 23 | REL P for message
18] ospo2 | /| 7 1 “Standby”
17 | DGND j§ 13 | DGND Qdigital ground
J®7 16 | OSDO1 § 8 | OSDO1 gMessage "BRK2"
i®7 15 | OSDOO § 7 | OSDOO gMessage "Setpoint reached"

14 | DGND § 1 | DGND fQdigital ground

13 | +24V g 14 | +24V QAuxiliary voltage +24 V

12 | ISDO3 § 18 | ISDO3 QCDS fixed speed 1/2

11 | ISD02 § 17 | ISD0O2 Q0-10V/CDS fixed speeds

10 | ISDO1 16 | ISDO1 QSTART left

9 | ISDOO § 15 | ISDOO QRSTART right
8 | ENPO §10 | ENpO") JPower stage hardware enable™
7 +24V | 2 | +24V JAuxiliary voltage +24 V
6 +24V / / Auxiliary voltage +24 V
5 | OSA0O §f / / OFF
+10V 4 | AGND  / / analog ground (CDB3000)
" 3 | ISAO1 / / Not assigned
>10 kQ
2 | ISACO § 3 | ISAD+ RSetpointOV ...+ 10V with CDB3000 2
. ) 1 U | 4 | ISAD- JReference voltage 10V, 10mA with CDB3000 3

CDE3000 CDB3000 1) Please remember that the control input ENPO on CDE3000 is part of the
control function "Safe Stop"

2) Analog input, differentially + at CDE3000
3) Analog input, differentially - at CDE3000

Fig. 8.14  Assignment of control terminals CDE/CDB3000

Application Manual CDE/CDB/CDF3000 8-20
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Selection of setpoint

8 Speed Control "OpenLoop" for CDE/CDB3000

The setpoint specification can either take place via n analog setpoint or
via two fixed speeds. The logic in Table 8.15 does thereby apply.

S1 S2 Actual setooint Factory setting
ISD02 | ISD03 ARELERLL [min™]
0 0 Analog input active variable
0 1 Analog input active variable
Changeover analog input/CDS
fixed speed
1 0 if S2 = 0 - fixed speed 1 500
if S2 =1 - fixed speed 2
Changeover analog input/CDS
fixed speed
1 ! if S2 = 0 - fixed speed 1 100
if §2 = 1 - fixed speed 2
Table 8.15 Truth table for setpoint specification (S1, S2)

The CDS fixed speeds are set by means of a function mask.

%
Dot set 1 (C051) | Dataser2 g8z |
1ol =0 | Foad spesed | [ 5@ 1y
TEO &7 | Foosd spesd I |_ID:I 1/min
[ oh | cocw | |

Fig. 8.15 Function mask CDS fixed speeds

DRIVEMANAGER Meaning Valuerange | WE | Unit Parameter
30764 613.0_RCDS1"
Fixed speed 1 |Fixed speed at TBO = 0 3276 4'" 500 | min™ | 614.0_RCDS2?
(LVF)
po— 613.1_RcDst1")
Fixed speed 2 |Fixed speed at TBO = 1 32764." 100 | min’ 614.1_RCDS2?
(LVF)

1) Parameter for data set CDS1
2) Parameter for data set CDS2

Table 8.16

Application Manual CDE/CDB/CDF3000

Parameters CDS fixed speeds
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8.5 Speed control
"OpenLoop"
with
setpoint and
control via field
bus

Assignment of control terminal

CANgpen

Profibus

8 Speed Control "OpenLoop" for CDE/CDB3000
With the preset solutions VSCC1 and VSCB1 the field bus is preset as
setpoint source.

The reference value specification for the speed control is either
accomplished via the device internal CANgpe, field bus interface

(VSCC1), or via the Profibus communication module (VSCB1).

Spead conlrol, selesencs amd ... [E3

Speed piuds... | see chapter 8.2.2
Limit hions... I see chapter 8.2.3
b e | see chapter 6.2.3

Fig. 8.16  Basic setting "Speed control "OpenLoop", setpoint and control via
bus"

All inputs and outputs are set to 0-OFF. They can be set as described in

chapter 6.1"Inputs and outputs".

The drive controllers are integrated into the automation network via the
device internal electrically isolated CANgpe, interface X5.

Communication takes place in accordance with profile DS301. Control
and target position specification is in accordance with the proprietary
EasyDrive profile "Basic".

Detailed information on configuration of the drive controller in the network
can be found in the separate documentation "CANge, data transfer

protocol”.

The speed specification and control via Profibus requires the external
communication module CM-DPV1.

Control and speed specification is in accordance with the EasyDrive
profile "Basic".

Detailed information on configuration of the drive controller in a network
can be found in the separate documentation "Profibus data transfer
protocol”.

8-22
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A.1  Overview of all The error messages are divided into error including error number and
error messages fault location. Detailed explanations on error history and reactions can be
found in chapter 6.9.1

Error- Fault i
Error . Description
No. location

1 E-CPU |Hardware or software error

0 Unidentifiable error in control print
Error in self-test:

6 Parameter initialization failed due to incorrect parameter
description.

10 Insufficient RAM area for Scope function

16 Error in program data memory (detected during run time)

Error in program data memory
(detected when starting device)

2 |OFF Mains failure

D.C. link direct voltage < 212V / 425V
(is also displayed with normal mains off)

3 |E-OC |Overcurrent cut-off

Overcurrent due to:
1. Incorrectly set parameters

1

0 2. Short circuit, earth leakage or insulation faults

3. Device internal defect

Ixt-shut-down below 5 Hz (quick Ixt) to protect the output stage
1 (permissible current-time area exceeded) reported by self status

monitoring

Output stage protection has tripped
43 The max. permitted motor current was exceeded in dependence
on the ZK-voltage and the heat sink temperature

Overcurrent shut-down after wiring test

46 Short circuit, earth leakage or insulation faults detected

Overcurrent detected:

1. Incorrectly set parameters

2. Short circuit, earth leak or insulation fault in operation
3. Device internal defect

48

Overcurrent detected

1. Incorrectly set parameters

2. Short circuit, earth leak or insulation fault in operation
3. Device internal defect

49

50 Internal fault in overcurrent monitoring

Application Manual CDE/CDB/CDF3000 A-2
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Error- Fault -
No. Error location Description
4 |E-OV |Overvoltage cut-off
Overvoltage caused by
1 1. Overload of brake chopper (too long or to many brake
operations)
2. Mains overvoltage
5 |E-OLM |IxI-motor cut-off
47 Ixt-shut-down to protect the motors
(Permissible current-time area exceeded)
6 [E-OLI |Ixt-converter cut-off
48 [2xt-shut-cown to protect the output stage (permissible current-
time area exceeded)
7 |E-OTM |Motor overtemperature
Motor overtemperature (temperature sensor in motor has
responded) due to:
47 1. Temperature sensor not connected or incorrectly
parameterized
2. Motor overloaded
8 |E-OTI |Drive unit overtemperature
Output stage (heat sink) overheated due to:
44 1. Too high ambient temperature
2. Too high load (output stage or brake chopper)
Overtemperature inside the device caused by
45 1. Too high ambient temperature
2. Too high load (output stage or brake chopper)

Application Manual CDE/CDB/CDF3000
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Error- Fault i
No. Error location Description
9 |E-PLS |Plausibility error with parameter or program sequence

0 Unidentifiable runtime error
4 Unknown switching frequency or unknown device type detected
The parameter list could not be initialized in the device start list.
6 L . .
Possibly incorrect table with device class parameters.
Runtime monitoring detected invalid parameter object (incorrect
7 . .
data type or incorrect data width)
8 The current operation level does not contain a readable
parameter, or parameter access error via KP200
1 Runtime monitoring detected invalid length of the automatically
saved memory area.
12 Runtime error when activating an assistance parameter
13 Unidentifiable parameter access level
42 An exception message (Exception) was triggered.
54 Runtime error when checking an assistance parameter
100 Internal parameter access error during controller initialization
101 Unknown switching frequency during initialization of the PWM
130 Error in current controller tuning
133 Error in performance of Macro-State-Machine
255 Userstack exceeded the maximum size

Application Manual CDE/CDB/CDF3000
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Error- Fault o
No. Error location Description
10 |E-PAR |Parameterization error

0 Invalid parameter setting

5 After the device boot phase the value of a parameter is outside
the valid range.

6 Fault when initially initializing the parameter list. A parameter
could not be reset to default.

7 Error when initializing a parameter with its saved setting.

8 Error during internal parameter access via KP200. A parameter
could not be read or written.

47 Error when initializing the motor protection module

55 Internal error in status machine control

100 Error in controller initialization

101 Error when initializing the modulation

102 Error when initializing the brake chopper

103 Error when initializing the current model

104 Error when initializing the current control

105 Error when initializing the speed calculation

106 Error when initializing the speed controller

107 Error when initializing the torque calculation

108 Error when initializing the position detection

109 Error when initializing the position controller

110 Error when initializing the V/f-characteristic control

111 Error when initializing current controlled operation

112 Error when initializing the flow control in field weakening range

113 Error when initializing the mains failure support

114 Error when initializing the current and voltage detection

115 Error when initia]izing the TTL. er.lcoder.evaluation,
lines per revolution or transmission ratio are not supported

116 Error when initia]izing the HTIT er.lcoder. evaluation,
lines per revolution or transmission ratio are not supported

17 Error when initializing the SSI-interface and encoder evaluation,

lines per revolution or transmission ratio are not supported.
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E:::."- Error Iof::lllilttm Description
10 |E-PAR |Parameterization error
Error when initializing the encoder function
118 prohibited combination of encoders (e.g. a transducer is used as
encoder and reference encoder)
119 Error. when initializing the control .
Invalid values for main inductance (zero or negative)
120 Error when initializing the analog output
121 Error when initializing the analog inputs
122 Error when initializing the resolver evaluation
123 Error when initializing the fault voltage compensation
124 Error when initializing the speed control without sensor (SFC)
125 Error when initializing the speed control without sensor (U/I-
model)
126 Error when initializing the external AD-converters
127 The desired method for commutation finding is not supported.
128 Error when initializing the GPOC error correction method
Error in configuration of HTL encoder. HTL-encoder was
129 parameterized as position-speed or reference encoder, but the
input terminals FIS02 and FIS02 are not set to HTL-evaluation.
130 Error in current controller tuning
131 Error in self-setting (test signal generator)
132 Error in UZK-calibration
133 Error in performance of Macro-State-Machine
11 |E-FLT |Floating point error
0 General error in floating point calculation
12 |E-PWR [Unknown power circuitry
4 Power section not correctly detected
6 Power section not correctly detected
13 |E-EXT |[external error message (input)
1 Error message from an external device is present
15 |E-OPT |[Error on module in options module location
26 BUSOFF
27 Unable to send Transmit Protocol
28 Guarding error
29 Node-Error
30 Initialization error
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Error- Fault -
No. Error location Description
16 |E-CAN |CAN bus error

0 CAN bus error

31 BUSOFF detected

32 Unable to send Transmit Telegram

33 Guarding error

34 Node-Error

35 Initialization error

36 PDO object outside value range

37 Error in initialization of communication parameters

38 Target position memory - overflow

39 Heartbeat - Error

40 invalid CAN-address

4 Insufficient memory to save communication objects

42 Guarding error in monitoring of a Sync/PDO object

17 |E-PLC |Error in processing of PLC sequential program

0 Error in sequencing control (PLC)

210 Error triggered through PLC (SET ERR = 1, Mxxx with Mxxx = 1)
Error in sub-program invocation / return with CALL / RET.
Stack underflow: unexpected RET without previous CALL-

211 invocation.

Stack overflow: max. nesting depth (250 CALL - invocations)
reached

Error when writing parameters (buffer full)

Writing from the interrupt takes place via a buffer for max.30
entries, whereby the buffer itself is processed in the main loop.
If this message occurs, the buffer capacity has been reached,
i.e. the main loop was unable to process all assigned
parameters.

212 The command WAIT PAR has the effect, that the program
processing is stopped, until all parameters have been written
and the buffer has been emptied. With a high number of
parameter access operations (more than 30 successive
parameter assignments) or when assuring the parameter write
access during the further processing of the program, a WAIT
PAR should be inserted.

Error when writing parameters. Parameter does not exist, is no

213 field parameter. Value range violation, value cannot be written,
etc.
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Error- Fault _—
No. Error location Description
214 Error when reading parameters. Parameter does not exist or is
no field parameter.
215 Internal error: No code available or program instruction cannot
be executed.
Internal error: No code available, program instruction cannot be
executed or jump to next unused address.
This error occurs when a sequential program is loaded while a
216 sequential program is still active in the controller, whereby the
new program has different line numbers. If not absolutely
necessary, you should switch off the PLC when loading a
program.
217 During a division operation in the program a division by zero has
occurred.
Error in floating point operation in sequencing control. The
sequencing control is in wait state and shows the faulty
program line. Check the cancellation conditions (value ranges)
for floating point operations. If necessary correct the
sequencing program or the faulty program line.
220 ) ) . I
Note: In floating point calculations value range violations
(0...3.37E+38) can occur.
When comparing two floating point variables the cancellation
condition may probably not be reached. Make sure to use
unambiguous and plausible value ranges in programming.
The cycle time of the sequencing control has been exceeded,
221 i.e. the processing of the program takes more time than
permitted.
223 Error in indexed addressing, e.g. SET HO00 = H[C01]
18 |[E-SIO |Error in serial interface
9 Watchdog for monitoring of communication via LustBus has
tripped.
19 |E-EEP |Faulty EEPROM
0 Error when accessing the parameter ROM
2 Error when writing to the parameter ROM
4 Error when reading the parameter ROM in the device boot phase
7 Error when writing a String parameter to the parameter ROM
11 Checksum error when initializing the AutoSave parameters
15 Checksum error when initializing the device setting
20 |E-WBK |Open circuit at current input 4-20 mA
1 Wire breakage at current input 4 to 20mA detected
127 Phase failure on motor detected
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Error- | prror | Fault Description
No. location
30 |E-ENC |Error in rotary position transducer interface
0 Error in encoder interface
1 Error in encoder interface:
Wire breakage in track signals detected
117 Initialization of SSl-interface
127 Error in commutation finding
The commutation angle has not been determined accurately
enough.
137 Wire breakage SSI encoder
32 |E-FLW |Servo lag
240 Servo lag
33 [E-SWL |Software limit switch evaluation has responded.
0 Error in internal setpoint limitation
243 Positive software limit switch has responded.
244 Positive software limit switch has responded.
246 Internal setpoint limitation
Travel set rejected by the contacted hardware or software limit
switch due to a limitation of the travel range.
36 |E-POS |Positioning error
0 Error in positioning and sequencing control
241 Error of hardware limit switch detected during referencing or no
reference cam found
242 Error of hardware limit switch interchanged during referencing.
245 No reference point defined
247 Timeout reached at target position
248 Feed release missing (technology not ready, feed release missing
(HALT active), quick stop active)
249 Positioning currently not permitted
(referencing active, step mode active, positioning inactive)
250 Initialization of standardization block: the total transmission ratio
(numerator/denominator) can no longer be displayed in 16 bit.
251 Standardization: the standardized position can no longer be
displayed in 32-bit.
38 |E-HW |[Hardware limit switched has been approached
51 Left hardware limit switched has been contacted
52 Right hardware limit switched has been contacted
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Error- Fault i
No. Error location Description
39 |E-HWE [Hardware limit switched mixed up

1

Hardware limit switched mixed up
negative setpoint for positive limit switch or
positive setpoint for negative limit switch

4

E-PER

4

Internal error in CPU periphery.
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