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Dear User,

This manual is aimed primarily at you as a programmer of drive and
automation solutions. It describes how you can adapt your new P6000
drive system optimally to your specific application. We assume that your
drive is already running — if not, you should first consult the Operation
Manual.

Do not worry about the size of the Manual: only sections 1 to 3 contain
fundamental information which you need to familiarize yourself with.
The remaining sections and the Appendix are provided as reference
resources: They demonstrate the full scope of functions and flexibility of
the P6000's software package in solving a wide variety of drive tasks.

1 Safety 1>
2 Positioning module P6000 2>
3 User control structure 3>
4 P6000 as speed controller 4>
5  P6000 as position controller 5>
6  General software functions 6>
7 User programming 7>

Appendix: Parameter listing, Index A>
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Pictograms
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Attention! Misoperation may result in damage to the
drive or malfunctions.

Danger, high voltage! Improper behaviour may
endanger human life.

Danger from rotating parts! The drive may start
running automatically.

Note: Useful information

Cross-reference: More information in other sections
of the Application Manual or
additional documentation

Step 1: Step-by-step guide

Factory setting
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1.1 Measures for
your safety
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1 Safety

The P6000 position controller is fast and safe to use. For your own safety
and for the safe functioning of your device, please be sure to observe the
following points:

Read the Operation Manual first.

ﬂ * Follow the safety instructions.
o

— Electric drives are dangerous:
é ¢ Electrical voltages > 230 V/400 V: Hazardous voltage

levels may still be present even 10 minutes after power-
off, so always make sure the system is no longer live!

* Rotating parts.
* Hot surfaces.
Your qualification:

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

e The qualified personnel must familiarise themselves with
the Operation Manual (refer to IEC364, DIN VDE0100).
* Knowledge of national accident prevention regulations
(e. g. VBG 4 in Germany, regulations laid down by the
employers' liability insurance associations) is essential.
During installation follow these instructions:

¢ Always comply with the connection conditions and
technical specifications.

9]
19|
q
N
s|
S|
N
s

//

e Electrical installation standards, such as wire cross-
section, grounding lead and ground connections.

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

1-1
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1.2 Intended use

1.3 Responsibility
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1 Safety

Position controllers are components designed for installation in electrical
systems or machinery. The P6000 can be used for asynchronous motors.
The drive may not be commissioned (i.e. it may not be put to its intended
use) until it has been established that the machine as a unit complies with
the provisions of the Machinery Directive

(98/37/EC). EN 60204 (Safety of machines) is to be observed.

c E The P6000 conforms to the Low Voltage Directive DIN EN 50178.

EMC |The following generic standards are complied with in
application of the installation instructions:

e EN 50081-1 and EN 50081-2 (line-borne and radiated
interference emission)

e |EC 1000-4-2 to 5/ EN61000-4-2 to 5 (Interference
immunity of the position controller)

e Product standard EN 61800-3 (Variable-speed drives)

If the position controller is used for special applications, e. g. in areas
subject to explosion hazard, the required standards and regulations
(e.g. in hazardous areas EN 50014 "General provisions" and EN 50018
"Flameproof enclosure") must always be observed.

Repairs may only be carried out by authorised repair workshops.
Unauthorised opening and incorrect intervention could lead to physical
injury or material damage. Warranty cover would be rendered void.

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 off measure is assessed by means of a risk
analysis of the machine or plant, including the electrical equipment to
EN 1050, and is determined with selection of the circuit category in
accordance with DIN EN 954 "Safety of machines - Safety-related parts
of controls".

1-2
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2 Positioning module P6000

21 Device and terminal View ..........ccecrerierrererrersnnnnns 2-2
2.2 Specification of control connections ..................... 2-5
2.3 LEDS .....coeeccreresersesessssessssssmsnssesnssesessssensssenssassesnssens 2-8
24 Isolation concept ..........ccccnimnnn———— 2-9
25 ReSel ... ——————— 2-12
2.6 Loading device SOftWare ..........ccocvverrermrsersessesansenns 2-13
2.7 Ambient conditions ...........ccerrrrrrsersrnsensessenanes 2-13

This section sets out basic aspects of the device hardware which are
essential to understanding and using the Application Manual. For more
information on the device hardware refer to the P6000 Operation Manual.

Application Manual P6000 2-1
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2.1 Device and

terminal view
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H1

,H2, H3

2 Positioning module P6000

X8

" = S1 52X13
€ ™N ‘ X10
X2 E X1
X1 } .
o
",l'
Image 2.1  Layout, P6000
No. Designation Function
H1, H2, H3 |LEDs Device status display
Mains, motor, DC feed (L+/L-) to < 22 kW:
X1 Power connection Braking resistor L+/RB, from > 22 kW:
Braking resistor +/RB
4 digital inputs, 2 analog inputs
X2 Control connection 3 digital outputs (of which 1 relay)
1 analog output
. PTC, thermostatic circuit-breaker or linear
X3 PTC connection temperature transmitter KTY 84-130
X4 RS232 connection for PROFI-Tool or control unit KP10
X5 CAN interface Access to integrated CAN interface
X7 TTL-/SSI encoder interface
X8 Option slot e.g. option module DPV1 or EA1
10 Voltage supply for option +24V, ground
module
X11 DPV1 Bus connection input
X13 Address coding plug Only for option module DPV1
§$1,82  |Address coding switch Only for option module DPV1
Table 2.1 Key to Image 2.1
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2 Positioning module P6000

>
-

Designation

>
=

Designation

= <

DSOS EOdOOD@E@E@

Motor cable U

(=

Motor cable V

Motor cable W

Grounding lead PE

Grounding lead PE

DC-link voltage +

Braking resistor

DC-link voltage -

D0 ODOOD@E@

Motor cable U

Motor cable V

Motor cable W

Grounding lead PE

Grounding lead PE

DC-link voltage +

Braking resistor

DC-link voltage -

Application Manual P6000

+ Grounding lead PE + Grounding lead PE
NC L3 Mains phase L3
N Neutral conductor L2 1 IMains phase L2
1 Mains phase L Mains phase L1
Table 2.2 Power terminal designation, P6000xxxS and P6000xxxT
X2 Designation Function
20 0SD02/18  |Changeover relay make contact X2-18
19 0SD02/19  |Changeover relay root X2-1
18 0SD02/20 | Changeover relay break contact ;
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
11 ISD02 Digital input
10 ISDO1 Digital input
9 1SD00 Digital input
8 ENPO Power stage hardware enable
7 Uy Auxiliary 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 Ugr Reference voltage 10.5V
Table 2.3 Control terminal designation, P6000
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Pin assignment X4

Pin assignment of X5

Pin assignment X7
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2 Positioning module P6000

Pin no. Function
1 +15V DC for control unit KP10
2 TxD, send data
3 RxD, receive data
4 Do not use
5 GND for +15 V DC of control unit KP10
6 +24 V DC, control pcb power supply
7 Do not use
8 Do not use
9 GND for +24 V DC, control pcb power supply
Table 2.4 Pin assignment of serial interface X4
Pin no. Function
2 CAN_LOW
3 CAN_GND
4 Not assigned
5 Not assigned
6 CAN_GND
7 CAN_HIGH
9 CAN_+24V
Table 2.5 Pin assignment of CAN interface X5, 9-pin D-Sub pin connector
Pin TTL function SSI function
1/2  |A-/A+ DATA- / DATA+
3 +5V +5V
6 B- CLK-
8 GND GND
9/10 |R-/R+
1 B+ CLK+
12 +5V (sensor) +5V (sensor)
13 GND (sensor) GND (sensor)
14 /15 |Bridge, wave termination track B

Table 2.6

Pin assignment of encoder connection X7, 15-pin D-Sub socket

2-4
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2.2 Specification of
control
connections

]

Application Manual P6000

2 Positioning module P6000

Note: The sampling time of the inputs and outputs is 1 ms. The digital
voltages relate to the digital ground and the analog voltages to
the analog ground.

Des.

Terminal

Specification

Floating

Analog in

puts

ISA0O

X2-2

Up=+10V DC, £10 V DC; Iy = (0) 4-20 mA DC,

switchable by software to:

24V digital input, PLC-compatible
Switching level low/high: <4.8 V/>8 V DC
Resolution 10-bit; Ry=110kQ

Terminal scan cycle = 1ms

Tolerance:U: £1% v. M. ; I: £1% v. M.

against
digital
GND

ISA01

X2-3

Uy = +10V DC, software-switchable to:
24 V digital input, PLC-compatible
Switching level low/high: <4.8V/>8V DC
Resolution 10-bit; Ryy=110 kQ

Terminal scan cycle = 1ms

Tolerance: U: 1% v. M.

against
digital
GND

Analog output

0SA00

X2-5

PWM with carrier frequency 19.8 kHz
Resolution 10-bit; fijmi= 1.1 kHz
Rout=100 Q; Ugy=+10 V DC; I 15=5 mA
Short-circuit-proof

Internal signal delay time = 1ms
Tolerance +2.5%

Digital inputs

ISD00

X2-9

Limit frequency 5 kHz, PLC-compatible

Switching level low/high: <5V />18 V DC, range

>5V 1o <18 V DC undefined

Inax @t 24V =10 mA; Ry = 3kQ
Internal signal delay time = 100us
Terminal scan cycle = 1ms

Table 2.7

Specification of control connections
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2 Positioning module P6000

Des.

Terminal

Specification

Floating

ISDO1

X2-10

Limit frequency 150 kHz, PLC-compatible
Switching level low/high: <5V />18 V DC,
Range >5 V to <18 V DC undefined

Imax at 24 V=10 mA; Ry = 3 kQ

Internal signal delay time = 2us

Terminal scan cycle = 1ms

Data input with reference coupling (Master/
Slave)

ISD02

X2-11

Limit frequency 500 kHz, PLC-compatible
Switching level low/high: <5V />18 V DC, range
>5V 1o <18 V DC undefined

Imax @t 24 V=10 mA; Ry = 3kQ

Internal signal delay time = 2us

Terminal scan cycle = 1ms

A-input with square encoder evaluation for 24V
HTL encoder against GND_EXT

Permissible numbers of pulses 32...16384
pulses per rev (2" where n = 5...14)

ISD03

X2-12

Limit frequency 500 kHz, PLC-compatible
Switching level low/high: <5V />18 V DC, range
>5Vto <18 V DC undefined

Imax at 24 V=10 mA; Ry = 3kQ

Internal signal delay time = 2us

Terminal scan cycle = 1ms

B-input with square encoder evaluation for 24V
HTL encoder against GND_EXT

Permissible numbers of pulses 32...16384
pulses per rev (2" where n = 5...14)

ENPO

X2-8

Power stage enable = High level

Switching level low/high: <5V />18 V DC, range
>5V 1o <18 V DC undefined

Imax @t 24V =10 mA; Ry = 3kQ

Internal signal delay time = 20us

Terminal scan cycle = 1ms

PLC-compatible

Table 2.7

Specification of control connections
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2 Positioning module P6000

Des. Terminal Specification Floating
Digital outputs
0SD00 X2-15 e Short-circuit-proof
® |nax = 50 mA, PLC-compatible
e Internal signal delay time = 250ps 0
e Terminal scan cycle = 1ms
* Protection against inductive load
¢ High-side driver
0SDO1 X2-16 e Short-circuit-proof
®  |max 50mA, PLC-compatible
o Internal signal delay time = 250ps 1)
e Terminal scan cycle = 1ms 0
e Protection against inductive load
® High-side driver
Relay output
0SD02 X2-18 e Relay 48 V/1 AAC, changeover X2-18
X2-19 contact X2-1 q
X2-20 e Usage category AC1 L
. X2-20
e QOperating delay approx. 10 ms
Voltage supply
+10.5V | X2-1 ¢ Auxiliary voltage Ug =10.5V DC _
® |nax = 10 mA, short-circuit-proof
+24V X2-6 e External auxiliary voltage: Uy = 24 V DC +25%
X2-7 Imax = 500 mA, short-circuit-proof
X2-13 ® |ax =200 mA (overall, also includes driver a
currents for outputs 0SD00 and 0SDO01)
¢ No polarity reversal protection
Analog ground
AGND X2-4 e |solated from DGND
Digital ground
DGND X2-14 e |solated from AGND
X2-17
Table 2.7 Specification of control connections
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2.3 LEDs At the top right of the positioning module there are three status LEDs
coloured red (H1), yellow (H2) and green (H3).
Device status Red LED (H1) | Yellow LED (H2) | Green LED (H3)
24V DC ( internal or external)
supply voltage for cor_1tro| unit 0 0 °
applied, or controller in
"parameter setting" mode
Ready (ENPO set) O °
In operation/motor identification O O °
Warning (in "ready" condition) O ° °
Wam_ir_lg (i_n operation/motor 0 0 °
identification)
Error [ (flash code) 0 ]
[J LED off, ® LED on, [J LED flashing

Table 2.8 Meanings of LEDs

Note: The parameter-setting mode by control unit is not indicated
separately.

Flash code of red LED 003:|sag:.al¥mr Error cause
1x E-CPU Collective error message
2X E-OFF Undervoltage shut-off
3x E-0C Current overload shut-off
4x E-OV Voltage overload shut-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 2.9 Error messages

Error messages can be viewed in more detail using the KP10 control unit
or the PROFI-Tool.

Application Manual P6000 2-8
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2.4 Isolation
concept
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2 Positioning module P6000

The analog and digital grounds are isolated from each other in order
to avoid transient currents and interference over the connected lines.
The analog ground, the supply to the encoder at X7 and the primary side
of the CAN interface X5 are connected directly to the positioning module
processor. It serves as the reference potential for analog reference input.
The digital inputs and outputs are isolated from it. Disturbance variables
are thereby kept away from the processor and the analog signal
processing function. To enhance operating safety we recommend that the
analog and digital grounds should not be interconnected.

RB|_|:|_|

SR NES

o Ixs-cA LE_'

28N n
5]

o |z SNT
> 5\ ——>

- oy N\ 24V !
@K }— L.
Encoder
—
\l[O \[O
analog digital

{EEREEE

Image 2.2  Voltage supply to I/Os

When selecting the cable, note that the cables for the analog inputs and
outputs must always be shielded. The cable or wire core shield on
shielded pairs should cover as large an area as possible in respect of
EMC considerations. In this way high-frequency interference voltages
are safely discharged (Skin effect). EMC-conforming wiring is essential,
and must be provided.

Special case: use of an analog input as a digital input

Use of the internal 24 V DC as the supply voltage when using an analog
input with the "digital input" function requires connection of analog and
digital ground. For the reasons mentioned above, this can lead to
interference, and demands extra care in selecting and connecting the
control cables.

2-9
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2 Positioning module P6000

X2 Function
1 Reference voltage 10V, 10mA

ISAQO, as dig. Input
ISA01, as dig. Input
Analog ground
0SA00

A bridge is only required
when the internal 24 V is

used. L I

Auxiliary voltage 24 V,
max. 200 mA

N| o g &~ WO DN

13 Auxiliary voltage 24 V

{14 Digital ground
i 15 0SD00
T 0SDOT
i__- 17 Digital ground

Image 2.3  Removal of isolation when using the analog inputs with the
digital function

If more digital inputs and outputs are required than are available on
the positioning module, we recommend using option module ULZ-EA1.
It ensures safe operation of the P6000 positioning module with no
disturbance of the analog signals. Safe operation based on burst
immunity to EN 61000-4-4 is not affected by connection of the analog and
digital ground. The only effect may be on evaluation of the analog input
resulting from interference voltage where long cables are attached to the
digital outputs and inputs.

Attention: The ground connection into the system must not be routed
via terminal 4. It may only be connected via one of the DGND
terminals.
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Example: Risk of disturbance

PB000
X2:1, Ur
X2:2, \SAQ0
X24,AGND @ o
: e
X2:14[17, DGND _~—~’w
] System field signals
Dig. input e }+——----

Image 2.4  Disturbance of the analog input in event of incorrect wiring

Note: The analog inputs must be used either both only in analog or
both only in digital mode. Combining the analog inputs with one
input in analog mode and one in digital mode may result in
disturbance of the analog input.

Application Manual P6000 2-11
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2.5 Reset

Parameter reset with control
unit

Factory setting with control unit

Factory setting with PROFI-Tool

Application Manual P6000

2 Positioning module P6000

The reset function is divided into two areas with differing effects.
Parameter reset restores to the last value stored in the device.
Device reset restores the entire data set to factory setting (delivery
defaults).

If you are in the setup mode of a parameter and press the two cursor keys
simultaneously, the parameter you are currently editing will be reset to the
last setting saved (= saved with parameter 150-SAVE).

Press both cursor keys simultaneously during inverter module power-up
to reset all parameters to their factory defaults and reinitialise the system.

In the "Active device" menu, the "Reset to factory setting" option can be
used to restore the delivery defaults of the device.

[Speed conbial, +f-100 &

nred

Image 2.5 Reset in PROFI-Tool

Note: Attention. The factory setting also resets the selected default
solution. Check the terminal assignment and check that the
inverter module is working in this operating mode, or load your
user data set.
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2.6 Loading device
software

2.7 Ambient
conditions
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2 Positioning module P6000

With the PROFI-Tool a new device software release (firmware) can be
loaded into the Flash-EPROM of the P6000. This means the software can
be updated without opening up the PROFI-Tool.

1. To do so, establish a link between the PROFI-Tool and the
positioning module.

2. From the Tools menu choose "Load device software (firmware) ...".
The PROFI-Tool then guides you through the further work steps.
LEDs H2 and H83 are lit steadily during transfer of the firmware.
When the transfer is completed successfully, LED H2 goes out
provided no ENPO signal is applied.

Characteristic Positioning module Option module

In operation 610 "'1'04050 ?:(A i B -10...55 °C
Temperature (F ... H)
range In storage -25...+55°C

In transit -25...+70°C
Relative air humidity 15 ... 85 %, condensation not permitted

In stationary Vibration: 0.075 mm in frequency range 10 ... 58 Hz
Mechanical | yse Shock: 9.8 m/s in frequency range >58 ... 500 Hz
strength to Vbration 3.5 — = oH

ibration: 3.5 mm in frequency range 5 ... 9 Hz
IEC 68-2-6 In transit 9. a yrang
Shock: 9.8 m/s in frequency range >9 ... 500 Hz
Device IP20 (NEMA 1)

Cold Plate IP20

Protection Cooling Push-through heat sink IP54

(3...15 kW) Convection IP20
method Push-through heat sink P20
(22...37 kW)
Touch protection VBG 4
Power reduction None
Mountin Up to 1000 m above MSL, above 1000 m above MSL with
height 9 power reduction of 1% per 100 m, max. 2000 m above

MSL

Table 2.10  Ambient conditions for the modules

2-13



tvllﬁll/';»»» 2 Positioning module P6000

Application Manual P6000 2-14



drive)))

Application Manual P6000

3 User control structure

3.1

3.2
3.2.1

3.3
34

User levels in the parameter structure ..........o...... 3-2
Operation with ProfiTool .........ccccvvverrreerccveerecenns 3-4

USEI SCIBENS ..vevveeeeeeieieere e vee sttt see e 3-5
Operation with conTROL UNIT KP10 ..........cceceveveeenennnn 3-9
COMMISSIONING ..vvucerssssmsessssessmsmsssssssssssssssssssssssnsanas 3-13

The user structure of the P6000 is highly flexible, as a result of the
various user control variants and wide-ranging parameter-setting
facilities. In this way an ordered data structure provides assistance in data
handling and in setting the parameters of the P6000 position controller.

The parameters of the position controller can be set using the simple
KP10 control unit or the user-friendly ProfiTool PC user software.

3-1
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3 User control structure

3.1 Userlevelsin By means of the parameters the position controller can be fully adapted to
the parameter the application task. In addition there are parameters for the internal
structure variables of the position controller which, for the sake of general operating

safety, are protected against user access.
The user levels are set by way of a parameter. The number of editable
and displayable parameters changes depending on the user level.
The higher the user level the greater the number of accessible
parameters. In contrast, users are presented with a more concise range
of those parameters which are really required, allowing them to find their
specific solution more rapidly. Consequently, choosing as low a user level
as possible makes operation significantly easier.
Note: The user levels protect against unauthorized access.
Consequently, in parameter setting with the KP10 control unit
user level 01-MODE=2 is activated approximately 10 minutes
after the last key press.
Changing user level
If a higher user level is selected by way of parameter 01-MODE, a prompt
for the associated password is automatically delivered. The password can
be changed by way of a password parameter (setting "000" = password
disabled).
Target arou Password Comments User level 01- | Passwordin
get group parameters MODE Fs
No access permission, for status monitoring only
Layman No parameter o ) 1 -
¢ No parameter setting, display of basic parameters
With basic knowledge for minimal operation
Beginner 362-PSW2 e Expanded basic parameters editable 2 000
e Expanded parameter display
For commissioning and field bus connection
Advanced 363-PSW3 e Parameter setting for standard applications 3 000
e Expanded parameter display
With control engineering skills
Expert 364-PSW4 o All control parameters editable 4 000
e Expanded parameter display

Other 365-PSW5 | For system integrators 5 -

Specialist . Lo .

personnel 367-PSWCT | For operation and commissioning by KP 10 control unit CTRL menu 573

1) FS = Factory setting

Application Manual P6000

Table 3.1 Setting user levels
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If a password is set for user level 2 ... 4, parameter viewing and editing at
the relevant user level via the KP10 control unit is retained until the switch
is made to a lower user level. For this, a new user level must be selected
via parameter 01-MODE.

Changing the password for a user level

A password can only be changed for the authorized levels - passwords to
a higher user level cannot be viewed or changed. The password is
changed by selecting the parameter, editing it and then saving it by
pressing the Enter key on the KP 10 control unit. It can also be changed
by way of the ProfiTool. The password is not activated until you switch to a
lower user level.

Changing user level in the ProfiTool

The user level can be selected with the "Tools - Select New User Level"
menu option.

Logron &
™1 Lagmmen
" 2 fagnnes
3 pdvanced
% L Expesit
" Dithes

= |

No password input is required to switch levels.
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3.2 Operation with
ProfiTool

The key functions

]

For more information
refer to the PROFITOOL
Help.

Application Manual P6000

3 User control structure

Connection and startup

* Connect the interface cable and switch on the power supply to the
drive unit.

* When the program starts the ProfiTool automatically connects to the
attached drive unit (at least V2.3).

* |f the connection setup does not occur automatically, check the
settings in the Tools > Options menu and start the connection
setup with the _ﬂ icon.

Image 3.1

Connection via RS232 interface cable (9-pin, plug-and-socket)

Icon

Function

Menu

Connect to device

Communication > Connect > Single
device

Change device
settings

Active device > Change settings

Print parameter data
set

Active device > Print settings

Control drive

Active device > Open-loop control >
Basic operation modes, no position
references

Digital scope

Active device > Monitoring > Quickly
changing digital scope values

| o) || | | [

Save settings from
device to file

Active device > Save device settings to
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]

3.2.1 User screens

to Set P6000

or from the menu:
Active device > Change
settings

ﬂ

Application Manual P6000

3 User control structure

Icon Function Menu

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

Bus initialization

. Communication > Bus configuration
(change settings)

Disconnect from

. Communication > Disconnect
device

Compare device

. Active device> Compare settings
settings

e =S

Note: For more information refer to the PROFI-Tool Operation Manual.

ProfiTool Quick access

_ i Prinaat solrion:
l1 =] E s Fawm-x-wurum.wmm
“

m‘ B seltrgs | Espuanhed v
L ." S
bcualvabms .. | Emouwaming | Marusimeds |
Guve setting In device | ol | hew |
Image 3.2  P6000 setup in minimized view

On the "P6000 setup” screen the position controller parameters can be set.

3-5
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Pres soluiion:
Fuummwmwmu-'u

it commisskoning... | B iy | Evparsdend 33 |
'f'le
11l-ﬂmm
Tlegrrn i arnesder
Dhpids... RefesercaMancs. | l.mwl bigtor and e, |
"noEs Ee a5 n Cir—
B ayvtems_ | Compes. |  KPiDwsho. | me. |

E.& S

| Ewetwsning | Marwsmede. |

e satting in device | Lorcel | Helpy |

Image 3.3  P6000 setup in expanded view

Note: Any changes to the parameters are effected only in the volatile
memory, and must be saved subsequently in the device by way of
the "Save setting in device" button. The same effect is
achieved by simultaneously pressing the two cursor keys on the
KP10 control unit for approx. two seconds while at the menu level
(see Section 3.3).

Application Manual P6000 3-6
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Functions of buttons:

Explanation of setting

Application Manual P6000

3 User control structure

Example: Screen operation

Image 3.4  Example of screen operation

0K — Apply change and close screen

Cancel — Reject change and close screen

Apply — Apply change (activate) and leave screen open
Options — Optional settings for the relevant function

For example:

> B~ Ho B B> B B0 - |

Function (max. five characters),  Setting via field bus Plain text display of fi
display on control unit KP10
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Help function

In any input dialog box a Help function providing further information on
the parameter can be called up by pressing the F1 key.

e. g. Function selector analog standard input screen

Parameles proporlss E

15808 Funclon seleclon

Image 3.5 Identifier

Parameter number: Number of parameter

Abbreviation: Name, max. five characters (displayed in KP10)
Parameles proporlms E
ISR Funcleon seleclorn

[2 N [
— e —

Image 3.6  Value range

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

After a device reset to factory setting (FS) this value is

Factory setting: automatically entered.

Application Manual P6000 3-8
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3.3 Operation with
control unit
KP10

Application Manual P6000

3 User control structure

Mounting and connection of the control unit

KP10 KP10
X4

Image 3.7  Mounting of the control unit: a) on position controller P6000
(connector X4) or b) on the cabinet door

Controls and displays

DATACARD chipcard to save and
transfer settings

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

(3)  Current menu

5-digit display for parameter name and
value

(5)  Acceleration or braking ramp active

(6)  Bar graph display, 10-character

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

9

Image 3.8  Operating and display elements of the control unit KP10
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3 User control structure

Menu structure The KP10 control unit offers a user-friendly menu structure.
Actual values Subject area Drive DATAGARD
e Select o Select e Control * Read
e Display Parameters o Write
e Select e Write
Capacity indicator e Change protection
Initial
commissioning
Image 3.9  Menu functions
On the menu level ("MENU" display) you can use the cursor keys to switch
between menus. Press the Start/Enter key to open a menu and the Stop/
Return key to quit the menu.
[ PArAl [CTrL] [CarDl
@ ML NI D I\/IEI\ I @ I\/IEI\ I @ I\/IEI\ I @
@4 T ILINL @ | ICINLI @ [ ICINL @ 1CiNg '

=]

Application Manual P6000

Image 3.10 Navigation at menu level

Note: Any change of parameters in the "PARA" menu branch is made
only in the RAM, and at the end must be saved to the ROM.
At the menu level, this is done by simultaneously pressing the

two cursor keys for approx. 2 seconds.
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[ VAL ] [ CTRL ] an
M | €2)
A MEND [ | MEND [T MENU MENLU
[TITIIT] [TITITT] [TITITT] [TITITT]
C N
Emj’mmm rn @ CThr )
W]
B V3131/2]'3] 3 —Lunr | & .JILJP REHE
I [ 11]} [ITITIT] [LITIIT] [TITIIT]
O@D
, _ -
ﬂ?il ,’m ] -
a» TN & I @
C1 AN 1% AUTD | e & ALl &
[TITIIT] [ITTIT1T] nuin s> [TITTIT]
c2 Py 7
onytortied | (NIEX (%5 | INTEX %
parameters T i
6}
i § o
i o E-0¢ -
€I - |& =l v
D bl O o 4557 o READ
R [ V1] [ITITIT] i [ [TITTIT]
mp O
A | Select VAL menu Select PARA menu Select CTRL menu Select CARD menu
(display actual values) (parameter setting) (control drive) (load/save with DATACARD)
W | Display continuous actual | Select subject area Drive stopped READ = load DC, possible to
value, use cursor key to (where appropriate select individual data sets
switch to ... password prompt with WRITE = save all data sets
display PASSW, factory to DC
setting = no password) LOCK = + write protection
UNLOCK = — write protection
C1 | Next actual value Select parameter Enter reference Select parameter area
C2 | Select parameter index Select parameter index
D | Display actual value Display parameter value and | Start drive with Start/Enter, | Function terminated without
change as necessary use cursor keys to change | error
reference value (MP = MOP
function)
Table 3.2 Menu structure of the KP10 control unit at a glance

Application Manual P6000
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Exponential value display

DATACARDS

Application Manual P6000

3 User control structure

The five-digit parameter value display is in exponential format. The reference
input in the CTRL menu is likewise entered and displayed in exponential
format.

Exponent —| £ <«————-Exponential value

Base value —>» ,,/7,,5 7 5 3Hz

Image 3.11 Exponential representation on the KP10 display

The exponential format is easy to work with if you view the exponential
value as a "decimal point shift factor".

Exponential value Direction of decimal point shift in base value
Positive to right => value increases
Negative to left = value decreases

Table 3.3 Exponential value as "decimal point shift factor"

The decimal point is shifted in the base value by the number of places
according to the exponential value.

Example:
decimal point shifted by one place to the left

1
Z 5 7.53", = 57.63*10" Hz = 5.763 Hz

_; . decimal point shifted by two places to the right
a5 1.5 Je = 57.63*10% Hz = 5763 Hz

DATACARDS are written depending on the firmware of the P6000 drive
controller. In the event of a firmware upgrade when updating to a new
device software version, the upgraded features are automatically saved to
the DATACARD during the "WRITE" operation. DATACARDs are always
upward-compatible as a result.
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3.4 Commissioning

Application Manual P6000

3 User control structure

Procedure for commissioning with the aid of the Application
Manual

1. Initial commissioning based on Operation Manual:

The precondition is initial commissioning with
the aid of the Operation Manual.

The user manual only covers adaptation of the
software functions.

If the settings from the initial commissioning based on the
Operation Manual are not adequate for your application:

2. Selection of the optimum preset solution

The preset solutions log the typical application

cases of the P6000.
* The data set which best covers the specific

application is selected.

3.  Custom adaptation of preset solution to application

The preset solution serves as the starting point
for application-oriented adaptation.

Other function adaptations are made to the
parameters in the function-oriented subject
areas. Save your settings in the device.

4.  Checking the set application solution

To preserve the safety of personnel and
machinery, the application solution should only
be checked at low speed. Make sure the
direction of rotation is correct. In case of
emergency the inverter power stage can be
disabled, and the drive stopped, by removing
the ENPO signal.

5.  Concluding commissioning

When you have successfully completed

commissioning, save your settings (using the
DATACARD or ProfiTool) and store the data set
in the device.

3-13
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4 P6000 as speed controller
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4.1 Preset solutions

4 P6000 as speed controller

Preset solutions are complete parameter data sets which are provided
to handle a wide variety of typical application movement tasks. Setting
the preset solution automatically configures the position controller.
The parameters are set for the following:

* the control location of the drive controller,

¢ the reference source,

* the assignment of the inputs and outputs for the signal processing and

* the control mode.
Using an application data set makes commissioning the position

controller much quicker and easier. By changing individual parameters,
the preset solutions can be adapted to the needs of the specific task.

A total of 11 preset solutions cover the typical areas of application for
torque/speed control with the P6000 controller.

Abbreviation Reference source inT. Iocatlo!l J Section Sty ret_|u|red
Bus control profile documentation
TCT_1 +/-10V-analog - torque I/0 terminals 481
SCT_1 +/-10V-analog I/0 terminals 4.8.1
SCT_2 Fixed speeds table I/0 terminals 45
SCC_2  |Fixed speeds table CAN"W’,‘ field ?us mtgrface 4.5 |CANgpe, data transfer protocol
- EasyDrive profile "Basic"
Field bus options module
SCB_2 Fixed speeds table (Profibus) 4.5 |Profibus data transfer protocol
- EasyDrive profile "Basic"
SCC_3  |CANpen field bus interface CANope field bus interface 4.6 |CANype, data transfer protocol
- EasyDrive profile "Basic"
) . Field bus options module
SCB_3 F|e|d.bus options module (Profibus) 4.6 |Profibus data transfer protocol
(Profibus) . T
- EasyDrive profile "Basic
SCP_3 PLC PLC 4.7 | PLC-Motion Application Manual
SCT_4 PLC I/0 terminals 4.7 | PLC-Motion Application Manual
SCC_4 |PLC CANopen field bus interface 4.7 | CANgpe, data transfer protocol
- EasyDrive profile "Basic"
Field bus options module
SCB_4 |PLC (Profibus) 4.7  |Profibus data transfer protocol
- EasyDrive profile "Basic"

Application Manual P6000

Table 4.1 Preset solutions for speed control with P6000

All preset solutions have their own individual basic setting window in the
PRrROFIToOL. Tabs or buttons contained in it are differentiated in general
and special functions. The general functions are detailed in section 4.2,
and the special functions under the relevant presets in sections 4.4 to 4.7

4-2
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4.2 General
functions

4.2.1 Torque/speed
profile
generator

Application Manual P6000

4 P6000 as speed controller

The speed profile generator generates the appropriate acceleration and
deceleration ramps to attain the specified speed reference.

With parameter JTIME linear ramps can be smoothed at the end points to
limit jerk.

Movement mode Setting

dynamic, bucking JTIME = 0, linear ramps without smoothing

JTIME # 0, smoothed ramps based on

Low impact on mechanism .
P smoothing by x [ms].

Table 4.2 Jerk limitation

JTIME

T —)» 46

-
n [Lminy
ACCR

Image 4.1  Speed profile generator

EN
4-3 =
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As a result of the jerk limitation the acceleration and deceleration times
are increased by the smoothing time JTIME. The speed profile is set in
the PROFITOOL as per Image 4.2.

Aotoimalion i [
Crescomber stion I [ .
Smiothing i 100 1]

Image 4.2  Speed profile

ProfiTool Value range FS Unit Parameter
Acceleration 0...32760 0 rpms 5{9_%?3(:\/?)"
Deceleration 0...32760 0 rpms 5(9_18_R[1\E|V|C)R
Smoothing 0... 2000 100 ms 5?_65—;;'\2")E
"Reference reached" range 0...32760 20 rpm 23(0_—0R§TF)—R

With parameter 230-REF_R a speed range can be defined in which the
actual value may deviate from the reference without the "Reference
reached" (REF) message being deactivated. This allows reference value
fluctuations due to reference setting via analog inputs to be taken into
account.

Actual value

+REF_R — —\ — — -

Reference value R — —
-REF_R _ = = — =

The ramp settings can be made independently of each other. A ramp
setting of zero signifies reference step.

\| DECR
ACCR / |
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4.2.2 Limits/stop

ramps

4.3 Torque control
with reference
via analog input

4.4 Speed control
with reference
via analog input

Application Manual P6000

4 P6000 as speed controller
These functions are detailed under the general software functions in

sections 6.2.2 and 6.2.3.

With preset solution TCT_1, the scaleable torque reference is set via
analog input ISAO. For further information see section 6.1.2.

[%]
i

;fﬂ//. = V]
—

10V conmspondsto 1000 %
WVeommpondelo [0 % »
A coretponds 1o IT X
A0V comespondsio. |00 &

— [ Hm
o | cwen | |

Image 4.3  Torque control setting

With preset solution SCT_1, the scaleable speed reference is set via
analog input ISAO.

Spead conlrod, + 10 meleren... [E3

Gesngoliseence | see Section 6.1.2
St pechie | see Section 4.2.1
Limitation: |  see Section 6.2.2
Sloge s | seeSection6.2.3

[=]

Image 4.4  Basic setting: "speed control, +/-10V reference"

EN
45 =
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45 Speed control
with reference
from fixed
speeds table

]
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4 P6000 as speed controller

The fixed speeds table is the reference source for preset solutions
SCT_2, SCC_2 and SCB_2. There are 16 driving sets (0-15), displayed
and entered on the "Fixed speeds" screen Image 4.6. The specific
settings of the inputs and outputs for the control locations via /O
terminals (SCT_2), CANopen (SCC_2) or Profibus (SCB_2) are set out in
section 4.8.

Speed control, fixed speeds, ... B4

Tabel of fixed speeds...

see Section 4.2.1

Speed profile... |
Lirnitations... | see Section 6.2.2
Stopramps .. | see Section 6.2.3

Image 4.5  Basic setting: "speed control, fixed speeds”

Fixed speeds table

Start position |« |
a
a
a
o
a
a
a
jhd
| »
Lancel | Lol |

Image 4.6  "Fixed speeds" screen

ProfiTool Value range FS Unit Parameters
269.x-RTAB
Speed -32764.0 ... 32764.0 0.0 rpm (_RTAB)
x = fixed speed 0-15

The speed profile is the same for all fixed speeds. A variable speed profile
dependent on the speed can be implemented with a PLC program. For an
example see section 7.6.4.

4-6
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4 P6000 as speed controller

Fixed speed selection

The fixed speeds can be selected via terminals or field bus. The number
of the active fixed speed is displayed in a parameter, and binary coded via
the outputs (if the parameters are set).

The inputs for fixed speed selection are configured with FIxxx = TABx.
The selection is made in binary coded format.

The binary significance (20, 2! , 22 | 29) is produced from the TABx
assignment. The setting TABO has the lowest significance (2°), and TAB3
the highest (23). A logical-1 level at the input activates the significance.
A new fixed speed is activated when the status of the terminal changes.

Examples:
Selectable
IE07 |IEO6 |IEO5 |IEO4 [IEO3 [IEO2 [IEO1 [IEQO |ISO3 |ISO2 [ISO1 [ISO0 |driving
sets
TAB3 | TAB2 | TAB1 | TABO
= = = = 0_15
28| 22| 21| 20
TAB1 TABO TAB3
= - _ 0-3,
51 90 93 8-11

Table 4.3 Examples of fixed speed selection via terminal

To select and display the active driving set the following parameters are
used:

ProfiTool Meaning Value range FS Unit Parameter

Selection of driving set
fixed speed. Selection

) via inputs is written to 0-15 0 ) 278-TIDX
this parameter. (_RTAB)
Field bus: Selection of
table set
Display parameter
. 776-ATIDX
- Displays the current 0-15 0 - (_RTAB)

selected fixed speed.

By way of the STOP logic (feed hold) (terminal or bus) an ongoing
positioning action can be stopped and resumed with the programmed
speed profile

EN
47 =

Application Manual P6000
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46 Speed control
with reference
and control via
field bus

461 CANgpen

]
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4 P6000 as speed controller

For preset solutions SCC_3 and SCB_3 the field bus is preset as the
reference source. The specific settings of the inputs and outputs for the
control locations CANgpe, (SCC_3) and Profibus (SCB_3) are set out in
section 4.8.1.

The reference input for speed control is entered either via the internal
CANgpen field bus interface in the device (SCC_3) or via the Profibus
option module (SCB_3).

see Section 4.2.1
see Section 6.2.2
see Section 6.2.3

Image 4.7  Basic setting: "speed control, reference and control via bus"

By way of the internal isolated CANgpe,, interface X5 in the device the drive
controller is integrated into the automation network.

Communication is based on profile DS301. The control and target
positioning is based on the proprietary EasyDrive profile "Basic".

If speed control conforming to DSP402 is required, the Profile-Velocity
mode should be used to control the speed of the drive. This mode
represents a special form of positioning. For it, please select the preset
"PCC_1-Positioning, driving set input and control via CAN bus".

You will find detailed information on network configuration of the drive
controller in the separate "CAN,q, data transfer protocol” document.

4-8
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4.6.2 Profibus

4.7 Speed control
with reference
via PLC

Application Manual P6000

4 P6000 as speed controller
For driving set input and control via Profibus the external communication
module ULZ-DPV1 is required.
The control and positioning is based on the EasyDrive profile "DirectPos".

You will find detailed information on network configuration of the drive
controller in the separate "Profibus data transfer protocol" document.

The PLC is set as the reference source for preset solutions SCP_3,
SCT_4 SCC_4 and SCB_4. The specific settings for the control locations
I/O terminals (SCT_4), CANy,en (SCC_4) and Profibus (SCB_4) are set
out in section 4.8.

Spend conliol. selmence amd ... [E3

see PLC-Motion Application Manual

PLC.. |
S piodie: | see Section 4.2.1
Livekabiwsi | see Section 6.2.2
Shepranps |  seeSection6.2.3

Image 4.8  Basic setting: "speed control with PLC"

For these presets the speed reference is set by way of the command
SET REFVAL = [x]. If the control location is also set to PLC (SCP_3),
the command SET ENCTRL = 0/1 can be used to activate or deactivate
control.

Note: For detailed information on use of the PLC and on programming
and operation with the PLC Editor see Section 7 "User
programming".

4-9
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4.8 Control location
for presets

4.8.1 Terminal

4 P6000 as speed controller

The control location for speed control (/O terminals, CANpen, Profibus or
PLC) is configured according to the selected preset solution. Control
requires special control and status information via the field bus as well as

an appropriate terminal assignment.

Depending on the selected preset, the input and output parameters are
changed relative to the factor setting - see Table 4.4. Once the preset has

assignment ; . .
been selected the terminal parameter setting can be adapted as required
to the application.

152-ASTER
1/0 | Parameters Function ;gl_: ST 2 SCC_2 | SCC._3 scp 3| scT 4 SCC 4
S ~ | SCB_2 | SCB_3 - ~ | SCB_4
(FS)

Function selector analog standard

ISAO0 [180-FISAD |, PM10V |OFF OFF OFF PLC PLC PLC
input ISAQO

ISAOT | 181-FISAT funct|0n selector analog standard OFF PLC PLC PLC
input ISAO1

ISD00 |210-FIs0p | Function selector digital standard | grp gy OFF |OFF |PLC PLC
input ISD00

1SDO1 | 211-FISO1 funct|on selector digital standard OFF PLC PLC PLC
input ISDO1

ISD02 |212-Fis02 | Function selector digital standard e g, PLC [PLC  |PLC
input ISD02

ISD03 |213-Fiso3 | Function selector digital standard e gy 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 output 0SD0O REF
Function selector digital standard

0SD01 |241-F0S01 output 0SDOT ROT_0O
Function selector digital standard

0SD02 |242-F0S02 output 0SD02 S_RDY

Table 4.4

Application Manual P6000
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4.8.2 Field bus
control

Application Manual P6000

4 P6000 as speed controller

If a drive is controlled via field bus and the driving set is specified from a
different source (e.g. driving set table or PLC), special proprietary bus
control and status words are used. They are listed in Table 4.5.

Reference source

Field bus profile

Fixed speeds table

EasyDrive profile "Basic"

PLC

EasyDrive profile "PLCPos"

Table 4.5 Field bus control profiles

You will find detailed information on network configuration of the drive
controller in the relevant "Profibus data transfer protocol" or "CANgpen

data transfer protocol" document.
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5 P6000 as position controller

5.1

5.2

5.2.1
5.2.2
523
524
5.2.5

53
5.3.1
53.2
533
5.4
5.4.1
5.4.2
5.5

5.6

5.6.1
5.6.2

Preset SOIULIONS ......cccevvvrrsrsrmssssmsserssssssssssssssssssees

General funCtions ........coveevesmesmsesmesmesmesmesesnes

Units and SCaling .......cccoceevvevreeererecnrseereeees
Driving profile ......ccoveeeveereee e
Referencing ......cceeeeveveeeeeeeececeeeee e,
Limit SWItChES ..vevveveeece e
Manual mode / Jog mode ..........cccccevevreiiicrennnn.

Positioning with table driving sets ..........ccccccuuuene
Driving settable ........ccccvveveeveeereeccrcee,
Switching points .......cccevvevrcee e
TeaCh in .o

Positioning and control via field bus ....................
CANOPEN ..
Profibus .....cceoeeeeee e

Positioning with PLC ...ttt

Control location for presets ........c.ocvvvsrersessesansenne

Terminal @ssSignMment ..........ccceveeevecereiereeeenes
Field bus control ..o
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5.1 Preset solutions

5 P6000 as position controller

Preset solutions are complete parameter data sets which are provided to
handle a wide variety of typical application movement tasks.

Loading a preset solution into the RAM automatically configures the
position controller. The parameters are set for the following:

* the control location of the drive controller,

¢ the reference source,

* the assignment of the inputs and outputs for the signal processing and

* the control mode.
Using an application data set makes commissioning the position
controller much quicker and easier. By changing individual parameters,
the preset solutions can be adapted to the needs of the specific task.
These modified preset solutions are stored in the device as customer-

specific data sets. In this way, you can arrive more rapidly at your desired
movement solution.

A total of nine preset solutions cover the typical areas of application for
positioning with the P6000 controller.

Abbreviation

Reference source

Control location / . Additionally required
; Section .
Bus control profile documentation

PCT_2

Tables driving set

1/0 terminals 53 |-

CANqpen field bus interface

PCC_2  |Tables driving set . ) 5.3 |CANqpen data transfer protocol
- EasyDrive profile "TabPos"
Field bus options module
PCB_2  |Tables driving set (Profibus) 5.3  |Profibus data transfer protocol
- EasyDrive profile "TabPos"
CANgpen field bus interface
PCC_1 | CANgpen field bus interface | pspago-profile position mode 5.4 | CANgpen data transfer protocol
- DSP402-profile velocity mode
) ) Field bus options module
PCB_1 Fleld_bus options module (Profibus) 5.4 |Profibus data transfer protocol
(Profibus) ) - ane "
- EasyDrive profile "DirectPos'
PCP_1 PLC PLC 5.5 |PLC-Motion Application Manual
PCT_3 PLC 1/0 terminals 5.5 | PLC-Motion Application Manual
PCC_3  |PLC CANgpen field bus interface 55  |CANgpen data transfer protocol
- EasyDrive profile "PlcPos"
Field bus options module
PCB_3 |PLC (Profibus) 5.5 |Profibus data transfer protocol

- EasyDrive profile "PlcPos"

Application Manual P6000

Table 5.1 Preset solutions for positioning with P6000
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5 P6000 as position controller

All preset solutions have their own individual basic setting window in the
PRroFITooL. Tabs or buttons contained in it are differentiated in general
and special functions. The general functions are listed in section 5.2.

The special functions, i.e. the reference sources of the respective presets,
are detailed in sections 5.3t0 5.5 .

In section 5.6 the properties of the control location and the device control,
including the terminal assignment, are defined.

Note: Following selection of the preset solution, the units and the
scaling of the drive must first be set, as described in section 5.2.1.
They form the basis for all subsequent settings.

5-3
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5.2 General Choosing the "Basic settings" option button on the PROFITOOL opens up
functions the window:

Image 5.1  Preset solution "Positioning..."

This section details the functions (buttons and tabs):

¢ Units and scaling
¢ Driving profile

¢ Referencing

¢ Limit switches

¢ Manual mode

Application Manual P6000 5-4
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5.2.1 Units and

scaling

Lirdts snd plandanditation ...

5 P6000 as position controller

Application Manual P6000

Note: Following selection of the preset solution, the units and the
scaling of the drive must first be set. They form the basis for all
subsequent settings. These settings can only be made by way of
the PROFITOOL.

Units

For positioning, the units for the position, velocity and acceleration can be
set. Unless otherwise stipulated, all positioning parameters are based on
those units. The following basic units can be preset:

¢ Translational unit: m

* Rotational unit: degrees, rev, rad, sec, min

e Special units Incr, Steps

* Unit with user-defined text (max. 20 characters): User

The time base of the velocity is automatically set to [Exp*distance unit)/s,
and that of the accelerations to [Exp*distance unit]/s2.

All parameters are integers. No floating-point settings can be made. If it is
necessary to enter a lower value than is possible with the basic unit, it is
set with the units exponents for the position and velocity/acceleration.
Then the basic unit (e.g.[m]) and exponent (e.g. E-2) produce the
resultant unit (e.g. [cm]).

I Urnlz aml slandanhzabons [1] b

Dimensson Luponent Basic unil Resuling unit
Position ] N =| = [Gied
gl
Speed Edl - =3 [Gisd’s
L cebEration =2 Ir
|Em-l.nul _[:.ml;ﬂ. I I
5-5
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The parameters for the resultant units are:

ProfiTool Value range FS Unit | Parameter
Position - degrees | variable 792&2;”“‘
Velocity - degrees/s | variable 793&2‘)’”'\‘
Acceleration - degrees/s2 | variable 796&2’;\UN

Following definition of the units the mechanical drive

entered.

Feed constant and gearing factor

variables are

The feed constant translates the preset distance unit into revolutions of
the output shaft. It is also possible to enter the gear transmission ratio in
fractions. This ensures that the position on the output shaft is at all times
converted onto the motor shaft with no rounding error.

Alwaner travel Enastan:
| =] Gegd cosppordng
| 1 Flewohutions of diving thaft
Goar (i availablo):
Ravvolutaon of maborthah | 1
Revolstions of diving shaft | 1
1o fack Apply | | Linesd I

Image 5.2 Settings for units and scaling

ProfiTool Value range FS Unit | Parameter
E‘iesetgnccoen?ct)??]t r/evolutions 0.. 4294967295 360 | variable 7898?(;(5%
otons st oputsna | 04204967285 | 1| | PRI
Eeiirlilzlt%n of motor shaft 0... 4294967295 1 ’ 788(‘?E(§)GGR
Eeiirlilzlt?éns of output shaft 0... 4294967295 ! i 788(.1E(§)GGR

5-6
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5 P6000 as position controller

Following input of the parameters choose "Finished" to check the
settings. Choose the "Back" button to return to the unit input.

Checking settings

The settings for the units and scaling are checked for plausibility and
device-internal value ranges and applied.

In rare cases the message appears:

Indamation [ %]

] IChonann slardaization valuns oo rol malch intemal mesoutnn and have baen re adgsisd
\_f) Plesbs chack the néw sduitient

[ | _be |

Colliding value ranges or scalings in the controller. The Units and Scaling
wizard then suggests a different power or exponent for the units 5
and prompts you to check, accept or edit them in the Units window,
which is accessed directly when you click OK. If the new setting is
accepted, the feed constant is also adapted.

EN
5.7 =
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5 P6000 as position controller

In this screen the limit values for the driving set, the profile form and the
indexing table setup are configured. The units have already been defined,

see Section 5.2.1.

5.2.2 Driving profile

Fosilsomng. lable process sols, conlicd va lesminal

Diwing oot tabls  Dvnangiprofle | [Homng ads | Lind vlich | Mol mods | Swiching ponts |

Linrit wahues
Mg vedoiy [ e
M it acosiesstion 10000 Gamd/el
Mo braking sceskeration T Tianed/s2 Hup 1w
ilowred tracking distance I 100 Gaed
Finberersce smachd-rerdon [ e
Prutile:
Profis toe [ Bl
Gridathang bine _lm me
Hidtuj skere fem [01% Conrd demctem rcemal =]
Rnuand tabls enndiouration
Divection opemicing | |
Pletating deection bamer | OFF [0 = Ho robetine daecicn bamier =
Crulation length [ o
Uity A sl tion | gk | Cwed | aeob |

Limit values of driving set:

ProfiTool Meaning Value range FS Unit | Parameter
Max. Maximum velocity of driving set. All velocities are . 724_POSMX
Velocity limited to it 0 ... 4294967295 | 10000 | variable (_PRAM)
Max. staljup Maximum startup acceleration of positioning set 0. 4294967295 | 10000 | variable 722_POACC
acceleration (_PRAM)
Max. bral.<|ng Maximum braking acceleration of positioning set 0. 4294967295 | 10000 | variable 723_PODEC
acceleration (_PRAM)

Max. difference between reference and actual
Permissible lag | position of profile generator. If the maximum is . PODMX
distance exceeded the error response E-FLW is executed 0... 4294967295 180 | variable (_PBAS)
(see Section 6.9)
. Hysteresis for the target position for display of the
Reference_ status "Target position reached”. If the actual 0 ... 4294967295 10 variable POWIN
reached window T . (_PBAS)
position is in this window the status is setto 1.

Table 5.2 Driving profile - basic settings

Application Manual P6000 5-8
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‘ Profile
ProfiTool Meaning Value range FS Unit Parameter
0: Linear acceleration profile, i.e. no jerk limitation
) 3: Jerk-limited acceleration profile with programmed ) ) 597-MPTYP
Profile type smoothing time 596-JTIME 0-3 0 (_SRAM)

1,2: no function

Smoothing time

The run-up and run-down time increases by the

with jerk smoothing time. This limits the jerking. 0-2000 100 ms 596-JTIME
A (SRAM)
limitation
0: Normal - positive position values = motor rotates
N clockwise
Dlregtlon of 1: Inverted - positive position values = motor rotates 0/1 0 - 795-FGPOL
rotation . ) (_FG)
anti-clockwise
NOT IMPLEMENTED
OFF (0): limited travel, e.g. for linear axes
Positioning ON (1): infinite travel, e.g. for circular axes. A rotation OFF / ON OFF 773-PORTA
range must be defined. Further settings are made in (_PBAS)

configuration of the indexing table.

Indexing table configuration

With an infinite positioning range further detailed settings can be made.

ProfiTool Meaning Value range| FS Parameter
N OFF (0)
Directional 775_PODOP
optimization ON (1) OFF... ON OFF (_PBAS)

For further explanation see below

OFF (0): No directional block
Direction POS (1:) Positive direction blocked 308_DLOCK
block NEG (2): Negative direction blocked OFF ... NEG |~ OFF (_CTRL)

For further explanation see below

The rotation specifies the position
Rotation range. Then (in event of overflow)
the count resumes at 0.

0.. 360 774_PONAR
4294967295 (_PBAS)

With active directional optimization the destination is always approached
by the shortest route.

EN
59 =

Application Manual P6000
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5.2.3 Referencing

5 P6000 as position controller

Example: a rotation of 360 degrees is defined; the axle is positioned at
270 degrees. When a new position of 10 degrees is entered the axle is
moved in positive to within 10 degrees, as that is the shortest distance
with relative 100 degrees. With the optimization function inactive the axle
would be moved in negative direction (relative travel 260 degrees).

A directional block always has priority in indexing table configuration. If, in the
above example, the positive direction was blocked, the axle would be moved
in negative direction despite the directional optimization being active.

The reference run is used to establish an absolute position (referred to
the overall axle) and must usually be performed once after power-on.
A reference run is necessary when absolute positioning operations are
executed without a multi-turn encoder. In all other positioning operations
(relative, infinite) no referencing is necessary. There are 40 different
types, which can be preset according to application.

By the selection of a reference run (type -4 to 35) and input of the
settings:

- the reference signal (positive limit switch, negative limit switch,
reference cam)

— the direction of actuation and

— the position of the zero pulse

are defined. The sequence of the referencing corresponds to the graphically
represented reference run type.

Application Manual P6000

Pozilsoneny. lable jrocess sols, conlicl va lesmnal

Drving st tsble | Drvgpeoile  Homegisode | Lk sesich | Marnusimods | Switching ponts |

(eunch, porg bty W1 M ] s

Slow on vty V1 I o) s

ALaks T 1000 e

S prark et ] m

Slaedrapas { TDEN [2) = Automatcaly of stat of tabd 1l fox the frit e |

B e ——
2 Wl
f {—
I w @

Image 5.3  Reference run selection window
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ProfiTool

Meaning

Value range FS Unit Parameter

Reference run type

The reference run type specifies the event to

set the reference point.

For further explanatory notes see below

730_HOMDT

-4..35 -1 (_HOM)

Quick jog speed V1

Reference run speed until first referencing

event (reference cam, zero pulse)

727_HOSPD

0... 4294967295 20 (_HOM)

degrees/s

Slow jog speed V2

Reference run speed as from first event for
slow approach to the referencing position

727_HOSPD

0... 4294967295 20 (_HOM)

degrees/s

Acceleration

Acceleration over the entire reference run 0..

728_HOACC

4294967295 10 (_HOM)

degrees/s?

Zero offset

The reference point is always set with the

zero offset.

-2147483648 ...
2147483647

729_HOOFF

0 degrees (_HOM)

Start condition

Start condition for reference run.

For further explanatory notes see below.

731_HOAUT

OFF HOM)

OFF ... TBEN

Start reference run

Table 5.3

Reference run settings

The start conditions are programmable.

BUS | Setting

Effect

0 OFF

The reference run is started on request via

- field bus (DSP402 Homing mode or EasyDrive control word),
- terminal (ISxx=HOMST) or

- PLC (command GO 0)

Referencing is started in response to every request.

1 AUTO

Referencing is executed once automatically the first time loop control
is started. If the referencing conditions remain operative at further
control starts, no more referencing is executed.

2 TBEN

Applicable only in case of positioning with table driving sets.
Referencing is executed once automatically the first time a driving set
is selected. If the referencing conditions remain operative when other
driving sets are selected, no more referencing is executed.

Application Manual P6000

The various types are detailed in the following. The individual reference
points, corresponding to the zero, are numbered in the graphics.
The different velocities (v1-quick jog, v2-slow jog) and the directions of
movement are also shown.
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Type -4, Operative referencing,
neg. reference cam

Type -3, Operative referencing,
pos. reference cam

Type -2, No referencing

Type -1, Actual position = 0

Type 0

Type 1, Negative limit switch
and zero pulse

Application Manual P6000

5 P6000 as position controller

The four information sources for the reference signal are:

* Negative (left-hand) hardware limit switch
e Positive (right-hand) hardware limit switch
* Reference cam

e Zero pulse of encoder

As reference run type 22, with subsequent facility for continuous
referencing. For further explanatory notes see "Type -3".

As reference run type 20, with subsequent facility for continuous
referencing.

Types "-3" and "-4" are usable only in the case of infinite travel ranges
(773-PORTA=0ON). They are used for fully automated compensation of
slip or an inexact transmission ratio. Following the first reference run the
actual position is overwritten with the zero offset (729-HOOFF) on every
rising edge of the reference switch. The remaining travel is corrected,
so the axle is able to execute any number of relative movements in one
direction without drifting, even on slipping drives.

The rotation (774-PONAR) must correspond as closely as possible to the
distance between two reference signals. In other words: the same
position must be displayed again after one rotation, for example;
otherwise disturbing movements may occur during a correction.
The permissible lag distance (757-PODMX) must be greater than the
maximum mechanical inaccuracy.

No referencing, e.g. when using multi-turn encoders
No reference run is carried out.

The current actual position corresponds to the zero; it is set as 0, i.e. the
controller performs a reset of the actual position. A zero offset is added on.

Not defined.

The initial movement, as per Image 5.4, is in the direction of the negative
(left-hand) hardware limit switch (which is inactive) and the direction is
reversed when an edge is active. The first zero pulse after a falling edge
corresponds to the zero point.

5-12
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Type 2, Positive limit switch
and zero pulse

Type 3+4, Positive reference
cam and zero pulse

Application Manual P6000

5 P6000 as position controller

=

Zero pulse

|
1
A I
Negative limit switch *

Image 5.4  Type 1, Negative limit switch and zero pulse

The initial movement, as per Image 5.5, is in the direction of the positive
(right-hand) hardware limit switch (which is inactive) and the direction is
reversed when an edge is active. The first zero pulse after a falling edge
corresponds to the zero point.

=)

|
i E
Positive limit switch

e |

Zero pulse

Image 5.5 Type 2, Positive limit switch and zero pulse

The initial movement, as per Image 5.6, is in the direction of the positive
(right-hand) hardware limit switch, if the reference cam is inactive.
See symbol A in Image 5.6:

With type 3, as soon as the reference cam is active the direction is
reversed.

The first zero pulse after a falling edge corresponds to the zero point.
With type 4, the first zero pulse after a rising edge corresponds to the
zero point.

The initial movement is in the direction of the negative (left-hand)
hardware limit switch, and the reference cam is active. See symbol B in
Image 5.6:

5-13
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Type 5+6, Negative reference
cam and zero pulse

Application Manual P6000

5 P6000 as position controller

If the reference cam becomes inactive, with type 3 the first zero pulse
corresponds to the zero point. With type 4, the direction changes as soon
as the reference cam becomes inactive. The first zero pulse after a rising
edge corresponds to the zero point.

=

T

vi !

} E)I
i

2 |

|

® ' v

Zero pulse

Reference cam —o—l_l_

Image 5.6 Type 3+4, Positive reference cam and zero pulse

The initial movement is in the direction of the positive (right-hand)
hardware limit switch, and the reference cam is active. See symbol A in
Image 5.7:

With type 5, the first zero pulse after a falling edge corresponds to the
zero point. With type 6, if the reference cam becomes inactive the
direction is reversed and the first zero pulse after a rising edge
corresponds to the zero point.

The initial movement is in the direction of the negative (left-hand)
hardware limit switch, and the reference cam is inactive. See symbol B in
Image 5.7:

5-14
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Type 7 to 10, Reference cam,
zero pulse and positive limit
switch

Application Manual P6000

5 P6000 as position controller

With type 5, the direction changes as soon as the reference cam
becomes active and the first zero pulse after a falling edge corresponds to
the zero point. With type 6, the first zero pulse after a rising edge
corresponds to the zero point.

; ]

=
| V2 ; @I vl1
® |

1 v2 |

v

o) |
v2 |

T:

Reference cam —l—l

Image 5.7 Type 5+6, Negative reference cam and zero pulse

|
Zero pulse 1
1
1
I

The initial movement is in the direction of the positive (right-hand)
hardware limit switch. It and the reference cam are inactive. See symbol A
in Image 5.8:

Type 7 changes the direction of movement after an active reference cam.
The zero corresponds to the first zero pulse after a falling edge. With type 8,
the zero corresponds to the first zero pulse with an active reference cam.
Type 9 changes the direction of movement when the reference cam has
been passed. The zero corresponds to the first zero pulse after a rising
edge. With type 10, the reference cam is passed and the first zero pulse
thereafter corresponds to the zero point.

The initial movement is in the direction of the negative (left-hand)
hardware limit switch. The positive limit switch is inactive and the
reference cam is active. See symbol B in Image 5.8:

With type 7, the zero point is at the first zero pulse after a falling edge of
the reference cam. Type 8 changes the direction of movement after a
falling edge of the reference cam. The zero corresponds to the first zero
pulse after a rising edge of the reference cam.

The initial movement is in the direction of the positive (right-hand)
hardware limit switch. It is inactive and the reference cam is active.
See symbol C in Image 5.8:

Type 9 changes the direction of movement when the reference cam
becomes inactive. The zero corresponds to the first zero pulse after a
rising edge. With type 10, after a rising edge of the reference cam the first
zero pulse is the zero point.

5-15
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Type 11 to 14, Reference cam,
zero pulse and negative limit
switch

Application Manual P6000

5 P6000 as position controller

The initial movement is in the direction of the positive (right-hand)
hardware limit switch. It and the reference cam are inactive. As soon as
the positive limit switch becomes active the direction changes.
See symbol D in Image 5.8:

With type 7, the first zero pulse after the reference cam has been passed
corresponds to the zero point.

Type 8 changes the direction of movement when the reference cam has
been passed. The zero corresponds to the first zero pulse after a rising
edge. With type 9, the zero corresponds to the first zero pulse with an
active reference cam. Type 10 changes the direction of movement after
an active reference cam. The zero corresponds to the first zero pulse
after a falling edge.

®
__'f_?__

I
7
1
I
1 I
i |
7 v2 | 0)
—D ¢ .- O
: v2 : v2 @
| ! ! !
Zero pulse ! ! IIII ! !
! ! /1 ! |
I I " N
Reference cam 1 ! t
| \ I I
| \ 1 1 —
Positive limit switch ! ! II[I I I

Image 5.8 Type 7 to 10, Reference cam, zero pulse and positive limit switch

The initial movement is in the direction of the negative (left-hand)
hardware limit switch. It and the reference cam are inactive. See symbol A
in Image 5.9:

Type 11 changes the direction of movement after an active reference
cam. The zero corresponds to the first zero pulse after a falling edge.
With type 12, the zero corresponds to the first zero pulse with an active
reference cam. Type 13 changes the direction of movement when the
reference cam has been passed. The zero corresponds to the first zero
pulse after a rising edge. With type 14, the reference cam is passed and
the first zero pulse thereafter corresponds to the zero point.

The initial movement is in the direction of the negative (left-hand)
hardware limit switch. It is inactive and the reference cam is active.
See symbol B in Image 5.9:
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Type 13 changes the direction of movement when the reference cam
becomes inactive. The zero corresponds to the first zero pulse after a
rising edge. With type 14, after a falling edge of the reference cam the first
zero pulse is the zero point.

The initial movement is in the direction of the positive (right-hand)
hardware limit switch. The negative limit switch is inactive and the
reference cam is active. See symbol C in Image 5.9:

With type 11, the zero point is at the first zero pulse after a falling edge of
the reference cam. Type 12 changes the direction of movement after a
falling edge of the reference cam. The zero corresponds to the first zero
pulse after a rising edge of the reference cam.

The initial movement is in the direction of the negative (left-hand)
hardware limit switch. It and the reference cam are inactive. As soon as
the negative limit switch becomes active the direction changes.
See symbol D in Image 5.9:

With type 11 the reference cam must have been passed. Then the first
zero pulse corresponds to the zero point. Type 12 changes the direction
of movement when the reference cam has been passed. The zero
corresponds to the first zero pulse after a rising edge. With type 13,
the zero corresponds to the first zero pulse with an active reference cam.
Type 14 changes the direction of movement after an active reference
cam. The zero corresponds to the first zero pulse after a falling edge.

g

I]=E<-O 7 P T {
{D—— i
o o

{5 L2 ® =©iz @_’

®v1 v2 v2
(_| 1
07
- —~® ®—>
. v2 | v2 |
1 1 1 1
| | | |
1 1 1 1
1 1 1 1
|| i [
Zero pulse i i 1 1
— u L
Reference cam —:J : : I I
1 1 1 1
—1 i i v | |

Negative limit switch

Image 5.9 Type 11 to 14, Reference cam, zero pulse and negative limit switch
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Types 15 and 16
Type 17 to 30, Reference cam

Types 31 and 32

Types 33 and 34, Zero pulse

Type 35

Application Manual P6000

5 P6000 as position controller

These reference runs are not defined.

Reference run types 17 to 30 are similar to types 1 to 14. The determination
of the zero point is not dependent on the zero pulse, but merely on the
reference cam or the limit switches.

=0— i

vi

¢ ‘ v2 |
} v2 ‘ )
vl
=

Reference cam I

Image 5.10  Type 17 to 30, Reference cam

Type 1 |Type 17

Type 4 |Type 20

Type 8 |Type 24
Type 12 |Type 28

Type 14 |Type 30

Table 5.4 Type matching of the individual reference runs

These reference runs are not defined.

The zero corresponds to the first zero pulse in the direction of movement.

Zero pulse

Image 5.11  Types 33 and 34, Zero pulse

The current actual position corresponds to the zero point. No reset is
performed.
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5.2.4 Limit switches
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Software limit switches

The software limit switches are only applicable to positioning. They only
become active once referencing has been successfully completed.

The software limit switches are deactivated by setting them equal (limit
switch+ = limit switch— = 0) .

Paosilioning. table peocess sels, eonlisd v ieeminsl

Dirvireg wel Labde | Drngprole | Hosegeode | Uit redch || M

Softwal e sndswfchc
Porie I [i] Grad
Mpativy I o Gred

Howiherirs mrafzvalchms coan b tml v horcter monk “Trgués™

ProfiTool Meaning Value range FS Unit | Parameter
Positive isr;l(m(\)l\:iltrisf!”t?ilrtei‘:illl)tr?h -2147483648 . 0 | variable | 75 SWLSP
postt 2147483647 (_PBAS)

of rotation
Negative ?10::’ aart?vlelzn:ilitr:z\;:z)zh 2147483648 ... 0 | variable | 760-SWLSN
9 g 2147483647 (_PBAS)

of rotation

The behaviour/response is dependent on the configured error response
(see Section 6.9) and on the positioning mode.

Positioning mode Behaviour/response

Absolute Before an absolute driving job is enabled a check is made
whether the destination is within the valid range - that is,
inside the software limit switches. If the destination is
outside, no driving job is sent and the programmed error
response as per 543-R-SWL is executed.

Relative

The drive moves until a software limit switch is detected.

Infinite Then the programmed error response as per 543-R-SWL
(velocity-controlled) is executed. In response to R-SWL=NOERR or WARN, too,
an emergency stop is executed.

Table 5.5 Response of software limit switches

=\
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5.2.5 Manual mode /
Jog mode

5 P6000 as position controller

Hardware limit switches
The hardware limit switches are applicable to all control modes.

The hardware limit switches are connected via inputs of the drive
controller. For this, two inputs need to be configured as described in
section 6.1.1.

Jog mode is only applicable to positioning. When jog mode is active the
drive is operated in velocity-controlled mode (infinite).

For manual mode two jog speeds can be set. They can be activated by
way of the ProfiTool Manual Mode window or via terminal and field bus.
The precondition for their activation is that the drive is stopped.

Fozilsoreng. lable process sels. conliol wa lesmnal | 3]

Diriving et tabls | Dingpeofis | Homngmode | Limiowach  Mamslmode | Swichingpoints |

Speods;
Duick: jog I jLiii] 'y
Slow pxg o min's
Areelersions:

Job mode via terminal or
field bus

Application Manual P6000

Srkow dhorvery arad st up afples o the actolsinbon of hommrg modol

ProfiTool Value range FS Unit | Parameter
Velocity 0 ... 4294967295 . 721_VQJOG
Quick jog 1000 | variable (_PRAM)
Velocity 0 ... 4294967295 . 720_VSJOG
Slow jog 500 | variable (_PRAM)

In jog mode the drive is controlled either in positive or negative direction
by way of two signals and two inputs. If one of the signals is active and
loop control is active, the drive moves in slow jog mode. Quick jog is
activated by additionally actuating the second jog input while in slow jog
mode.
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5.3 Positioning with
table driving
sets

5.3.1 Driving set table

Application Manual P6000

5 P6000 as position controller

For preset solutions PCT_2, PCC_2 and PCB_2 the driving set table is
set as the reference source. The specific settings for open-loop control
via I/O terminals or field bus are set out in section 5.6.

There are 16 driving sets (0-15). A driving set comprises:

1. Target position

. Mode for absolute/relative/infinite positioning

. Velocity

. Startup acceleration

. Braking acceleration

. Downstream job with programmable condition

~N o 0ok WDN

. Driving set dependent switching points, see Section 5.3.2

For jerk limitation there is a smoothing time in ms, programmable in the
driving profile. It applies to all driving sets. The driving sets can only be
programmed by way of the PROFIToOOL PC user interface or via field bus.

Note: The driving sets have the pre-defined standard units.
Consequently, prior to setting the driving set parameters the units
and scaling must first be set - see Section 5.2.1.

Driving set selection

The driving sets can be selected and activated via terminals or field bus.
The number of the active driving set is displayed in a parameter, and
binary coded via the outputs (if the parameters are set).

The inputs for driving set selection are configured with Fixxx = TABx - see
example in Table 5.6. The selection is made in binary coded format.

The binary significance (2°, 21, 22, 23) is produced from the TABx
assignment. The setting TABO has the lowest significance (2°), and TAB3
the highest (23). A logical-1 level at the input activates the significance.

5-21




drive)))

Application Manual P6000

5 P6000 as position controller

Examples:
Selectable
IEQ7 (IE06 |IEO5 [IEO4 |IEO3 [IEO2 |IEO1 [IEOO |ISO3 [IS02 |ISO1 [ISO0 |driving
sets
TAB3 | TAB2 | TAB1 | TABO
- = | = = 0-15
28|22 |2t |20
TAB2 TAB1 TABO
= = = 0-7
22 2! 20
TAB1 TABO TAB3
= = = 0-3'
1 20 5 8-11

Table 5.6 Examples of driving set selection via terminal

To activate a driving set via terminal a separate enable signal via an input
(FIxx = TBEN, FOSW), field bus or parameter is required (trigger). A new
driving set always interrupts an ongoing positioning operation.

To select and display the active driving set the following parameters are
used:

ProfiTool Meaning Value range FS Unit Parameter
Selection of driving set.
The selection via
. A . 278-TIDX
- inputs is written to this 0-15 0 - (_RTAB)

parameter. Field bus:
selection of table set

Display parameter
Displays the current 776-ATIDX
driving set being (_RTAB)

processed.

By way of the STOP logic (feed hold) (terminal or bus) an ongoing
positioning action can be aborted and then resumed either with the
programmed or the emergency-stop ramp (see Section 6.2.3).
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Flowchart
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Fosilsonm. lable mocess sols. conlicl wvea lesmnal

Select
driving set

—_—
Y

Run
driving set

Repeat?

Image 5.12 Principle of function: Driving set sequencing
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5 P6000 as position controller
Target position

The target position parameters can be set in a user-defined distance unit.

ProfiTool Value range FS Unit Parameter
Target 2147483648 .. | | 27(2";';:;03
position 2147483647 ‘= dri;ing set 0-15

Mode
The mode provides a defined reference for the target position
ProfiTool Value range FS Unit Parameter
274.x_PTMOD
Mode ABS ... SPEED REL (_RTAB)
x = driving set 0-15

Mode settings:

BUS Setting Effect
0 ABS The target position always relates to a fixed reference zero
point
A relative driving job is always referred to a variable
1 REL position. Depending on the start condition for repetition or a

downstream job, this may be the last target position or the
current position.

The axle always moves with the velocity profile
2 SPEED programmed in the selected driving set. The target position
is not relevant.

Velocity

The velocity can be signed. A negative setting is only evaluated in infinite
positioning. The velocity is limited by the maximum velocity in the driving

profile.
ProfiTool Value range FS Unit Parameter
273.x_PTSPD
. -2147483648 ... ) =
Velocity 2147483647 1000 variable g_.RTAB)
X = driving set 0-15
5-24
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Acceleration

The startup and braking acceleration parameters can be set
independently of each other. An input of 0 signifies an acceleration with
maximum ramp steepness and maximum torque. The accelerations are
limited by the maximum values in the driving profile

ProfiTool Value range FS Unit Parameter
Startu 276.x_PTACC
P 0...4294967295 | 10000 variable (_RTAB)
acceleration -
X = driving set 0-15
Brakin 277.x_PTDEC
g . 0...4294967295 | 10000 variable (_RTAB)
acceleration —
X = driving set 0-15

Repetition

A driving set with relative positioning can be repeated a number of times 5
with the programmed value. The repetitions of the driving set are started,

like the downstream job, dependent on the start condition. The execution

of any repetitions has priority over execution of a downstream job.

ProfiTool Value range FS Unit Parameter
762.x_FOREP
Repetition 0..255 0 (_RTAB)
x = driving set 0-15

Downstream job

Programming a downstream job in a driving set enables short automated
sequencing programs to be implemented.

The setting "-1" signifies that no further positioning set (downstream job)
is to be activated.

ProfiTool Value range FS Unit Parameter
Downstream 761.x_FONR
job 115 -1 (_RTAB)

: X = driving set 0-15

EN
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Start condition - activation condition "WHEN"

When the downstream job or a driving set repetition is activated can be
programmed with the start condition.

ProfiTool Value range FS Unit Parameter
764.x_FOST
Start condition SW ... WSTP SW (_RTAB)
X = driving set 0-15

Description of setup:

BUS Setting Meaning
0 SW SWitch- digital input or control bit start sequence
A repetition or the downstream job is started with a
1 DT programmable delay once the target position has been
reached.
9 SW-DT A repetition or the downstream job is started via a digital

input or control bit, but no later than after a defined delay.

The drive moves at the velocity v1 of the current driving set to
3 WSTP the target position and then accelerates without stopping to
v2 of the repetition or downstream job.

Effect of start condition - activation condition "HOW"

The "HOW" condition parameter is set dependent on the setting of the
pre-selected "WHEN" activation condition:

ProfiTool Value range FS Unit Parameter
765.x_FOSWC
Effect of start signal OFF ... NEXT OFF (_RTAB)
X = driving set 0-15
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Start condition = SW:

Start condition = DT:

Start condition = SW-DT:
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The downstream job or the repetition is activated by edge triggering (high
level). The effect of a start signal during ongoing positioning can be
programmed - see Table 5.7.

Bus| Setting Meaning

Signals during positioning are ignored. This means a signal never

0 OFF interrupts a driving job while it is in progress.

Signals during positioning result in an immediate change of the current
target position. A relative component is added to the previous target

1 STORE  |position and is approached with no interim stop. The number of
downstream jobs to be executed is dependent on the cumulative signal
edges. This function is useful in relative positioning.

Signals during positioning result in an immediate change of the current
target position. A relative component is added to the actual position at the
time of the change and is approached with no interim stop. This function
is suitable for remaining distance compensation.

2 NEXT

Table 5.7 Effect of start condition for repetition and downstream job

If no driving set is being processed, or if a repetition is active, the signal to
activate the downstream job starts the driving set selected via the
terminal or the field bus system.

If the downstream job is activated after a delay, the delay time must be
defined.

The effect of start signal (FOSWC) and delay time (FODT) parameters
are set as described above.

Delay

This field is only activated if the delay time (DT, SW-DT) for the
downstream job was selected under Start condition.

ProfiTool Value range FS Unit Parameter
763.x_FODT
Delay 0...65535 0 ms (_RTAB)
X = driving set 0-15
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5.3.2 Switching
points
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The following diagram illustrates two examples of positioning with
downstream job (driving set 2).

\Y

A
’
/ xOST =SW, DT or SW-DT
V —

Driving set 1 Driving set 2

T

\

v FOST = WSTP

®,} |

3peca

v, \
>t

T

Driving set 1 Driving set 2
-

Switching points A and B

Two switching points per driving set can be evaluated. Switching points
0-3 are selected by way of two parameters. A 0 entry causes no switching
point to be selected (inactive).

ProfiTool Value range FS Unit Parameter
I 771.x_PTSP1
Sg:]tf'z\'”g 0..4 0 (_RTAB)
p X = driving set 0-15
_ 772.x_PTSP2
Sl’)‘i’:]ttcg'”g 0..4 0 (_RTAB)
p X = driving set 0-15

Four switching points can be defined. Each switching point can modify up
to three flags. The switching points can be used in all driving sets. In each
driving set a maximum of two switching points can be used. They are
configured by way of the driving set-dependent switching point
configuration. Each switching point has the following settings.
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Pozilsomrsg. labile process sols, conbiel yva Desmnal B
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[0FF 100 = inmcirve =] | [orF o0 nsctve =]
| OFF [0 = bnactive =[] 0FF 000 = Insctive =
| | »

Target position

The target position takes effect dependent on the switching point mode
and the link to a driving set.

ProfiTool Value range FS Unit Parameter
-2147483648 ... 766.x_CPOS
Target position 2147483647 0 variable (—.RTAB) )
X = switching point
0-3
Mode
ProfiTool Value range FS Unit Parameter
767.x_CREF
Mode ABS ... RELE ABS (—.RT".\B) .
X = switching point
0-3
Mode setting:
BUS Setting Meaning
Switching point relates to reference position or absolute
0 ABS o
position of system.
1 RELS Relative to start position of driving set: switching point is
tripped after a relative distance referred to the start position.
Relative to end position of driving set: switching point is
2 RELE tripped a relative distance before the end position is
reached.
5-29
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Flags

ProfiTool Value range FS Unit Parameter

768.x_CM1CF
(__RTAB )

x = switching point
0-3
769.x_CM2CF
(__RTAB )

X = switching point
0-3
770.x_CM3CF
(__RTAB )

X = switching point
0-3

Flag 1 OFF ... INV OFF

Flag 2 OFF ... INV OFF

Flag 3 OFF ... INV OFF

Flag functions:

BUS Setting Meaning
0 OFF Inactive
1 SET Flag set to 1
2 CLEAR Flag setto 0
3 INV Flag inverted
5.3.3 Teachin PROFITOOL:
The actual position is imported into the relevant table with the aid of the
PROFITOOL.
Terminals:

If an input is programmed for "Teach in" (FIxx = TBTEA), at a rising edge
at the input concerned the current position is applied as the target
position in the current selected table driving set.
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5.4 Positioning and
control via field
bus

5.4.1 CANgpen

5.4.2 Profibus
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The field bus is the reference source for preset solutions PCC_1 and
PCB_1. The specific settings of the 1/O terminals are set out in section 5.6.

Positioning via field bus is executed either by way of the device's internal
CANgpen field bus interface or the Profibus option module. All general
positioning functions as described under 5.2 can be used for this.

By way of the internal isolated CANgpe, interface X5 in the device the
drive controller is integrated into the automation network.

Communication is based on the DS301 profile. Standard communication
with the device profile for variable-speed drives DSP402 is also
guaranteed. The following profiles are supported:

* Homing mode (referencing) with 40 different reference run types

* Profile-Position mode for direct driving set input with device-
internal jerk-limited profile generation

* Profile-Velocity mode for speed control of the drive. This mode is
a special form of positioning in which the only movement is infinite.
A target position is irrelevant.

It is possible to switch between these modes online - that is, with the loop
control active. Also, the scaling and units are executed according to the
Factor Group and the open-loop control according to the DRIVECOM
state machine.

You will find detailed information on network configuration of the drive
controller in the separate "CANype, data transfer protocol" document.

For driving set input and control via Profibus the external communication
module ULZ-DPV1 is required.

The control and positioning is based on the EasyDrive profile "DirectPos".

You will find detailed information on network configuration of the drive
controller in the separate "Profibus data transfer protocol" document.
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5.5 Positioning with

PLC
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The PLC is set as the reference source for preset solutions PCP_1,
PCT_3, PCC_3 and PCB_3. The specific settings of the inputs and
outputs for the control locations PLC (PCP_1), terminal (PCT_3),
CANgpen (PCC_3) or Profibus (PCB_3) are set out in section 5.6.

With these presets the various positioning commands GO [x] and
STOP [x] can be used. If the control location is also set to PLC (PCP_1),
the command SET ENCTRL = 0/1 can be used to activate or deactivate
loop control.

All general positioning functions as described under 5.2 can be used.
The driving set table can be accessed by way of special GO T [x]
positioning commands. However, automatic sequencing by way of
repetitions and downstream jobs, as well as the switching points, cannot be
used when reference values are entered via PLC.

Pusilsoneniy. piosol o pecess sols s FLE. conliod yea esmenal

Drvrsg st tatde | Duiving protle | Homngmods | Lime sweich | Macisimods |

Drbwing sot necanbar (] 1

Toanget poition [0 e [0 Bed

Wik [REL [1] = Antsizen =] [ [REL 1) = Fntsiren

Soeed ____1m Gawd's 100 Gid's

tatliey Ace s [0 Gediz [0 mede

Cocan [ G
7 |

For detailed information on use of the PLC and on programming and
operation with the PLC Editor see Section 7 "User programming".
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5.6  Control location | The control location for positioning (I/O terminals, CANgpen, Profibus or
for presets PLC) is configured according to the selected preset solution. Open-loop
control requires special control and status information via the field bus as
well as appropriate terminal assignments.
5.6.1 Terminal Depending on the selected preset, the input and output parameters are
assignment changed relative to the factor setting - see Table 5.8. Once the preset has
been selected the terminal parameter setting can be adapted as required
to the application.
152-ASTER
1/0 Parameter Function scT 1 | pec 1 ocp 1 peT 2 PCC_2 bCT 3 PCC_3
(FS) | PCB_1 - — | PCB_2 — | PCB_3
Function selector analog standard
ISAO0 |180-FISAO |. PM10V |OFF PLC OFF OFF PLC PLC
input ISA00
ISAOT | 181-FISAT Functlon selector analog standard OFF PLC PLC PLC
input ISA01
ISD00 [210-Fispp | Function selector digital standard | erapr | oee  |ppg OFF PLC
input ISD00
ISD01 [211-Fisp1 | Function selector digital standard | PLC  |FOSW PLC  |PLC
input ISDO1
ISD02 [212-Fispz | Function selector digital standard | . PLC  |TABO PCL  |PCL
input ISD02
Function selector digital standard
ISD03  |213-FIS03 input 1SD03 OFF HOMSW | HOMSW | HOMSW [ HOMSW | HOMSW [ HOMSW
0SA00 | 200-FOSAD Function selector for analog output ACTN PLC PLC PLC
0SA00
Function selector digital standard
0SD0O0 |240-FOS00 output 0SDOO REF
Function selector digital standard
0SDO1 |241-FOS01 output 0SDOT ROT_0
Function selector digital standard
0SD02 |242-F0S02 output 0SD02 S_RDY

Table 5.8 Presetting of control inputs and outputs
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5.6.2 Field bus
control
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If a drive is controlled only via field bus and the driving set is specified
from a different source (e.g. driving set table or PLC), special proprietary
bus control and status words are used. They are listed in the Table 5.9.

Reference source

Field bus profile

Tables driving set

EasyDrive profile "TabPos"

PLC

EasyDrive profile "PLCPos"

Table 5.9 Field bus control profiles

You will find detailed information on network configuration of the drive
controller in the relevant "Profibus data transfer protocol" or "CANgyen
data transfer protocol" document.
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6 General software functions

6.1

6.1.1
6.1.2
6.1.3
6.1.4

6.2

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.2.6

6.3

6.4

6.4.1
6.4.2
6.4.3
6.44
6.4.5

6.5
6.5.1
6.5.2
6.6

6.6.1
6.6.2
6.6.3

Inputs and oUtPULS .......cccvvimnemsnmnmsensen s ———
Digital INPULS ..ceveveveceeece e
ANalog iNPULS ...vocveeeece e
Analog outpUL ...
Digital OULPULS .....ooveveeere e

Reference generation ..........cccccceevvermersessessnsnnsnnns
Speed profile generator ............cceeeeveeeeeeeeeeenenee.
LIMIES woveece e
STOP rAMPS e
MaSter 8NCOUEN .......ccoveveeceeree e
Reference structure - further settings ................
Control 10Cation ........cccevvvviicecece e

Motor CONtrol .......cccvveeerrrrvnmsrrsssnssrsssssssssssnsnenssanenes

Motor and encoder ...........ccccoocrerrsenmsmrsessessesnssnnns
Moments of inertia .......cccceevveevevvcvisecece e
Motor contactor/open-loop control .....................
Encoder data/configuration ...........ccccceceevrvnienene.
Motor protection .........ccceeeeeevecniieecc e,
Motor holding brake ...........cccceevvvniiniennccnnsiennn

Bus SYStemS .......cccocrrrrsirsmnrsesss e e sneeenes
CANOPEN ..ttt e
o £0) 11 U
Cam contactor group ...

HYSTEIESIS ...c.evecieceecec e
Synchronization ..........ccccooeiiieeiiiieccee

Stop
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6.7

6.8

6.8.1
6.8.2
6.8.3
6.8.4

6.9

6.9.1
6.9.2

6 General software functions

KEYPAD KP10 ......covverrreresersnsessssessssssessssesnssssensssens 6-75
Actual values ........ccooeveremrrrnscsss s 6-80
Temperature monitoring ..........cceceeeveveereeeerenne. 6-80
Device data .......cccccovvvvieei i 6-81
0] 01 6-83
CANopen field bus status .........cccccoevveeveeeneneee. 6-84
Warnings/Errors ......cessmssssssmssssmsessssesssssssssssesass 6-86
Warning messages .......cceeeeeeeeieireeeereeneecnene 6-87
Error MesSages ......ccoeeveveeveeveeiecreeteeteeeecee e 6-90
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6.1 Inputs and
outputs
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Pread anlininn
medmmﬁiﬂ.l:wvh
| errranall

2Ll 2

MOHTHD G CATHTH B SO e I [ Bmwatmg | Expanded ¥

11er\-'\h'\-'uwh1u
L A

Cuipus... ReferceMancs. | l.ww| Moy and ercoder.. |

"EiES E. oy | -
D syrtems | Camgea.. | krwmaene. | PLC. |
H P -
| _Emwiwsning | Merwsimods. |
Gave setting in device | Coal | Heb |

Image 6.1 "Setup" user screen with Inputs/Outputs

The P6000 position controller includes:
- two analog inputs (ISAO, ISA1)
- four digital inputs (IS00 to 1S03)
- two virtual (digital) inputs (FIFO, FIF1)
— optionally a further eight digital inputs (IEQO to IE 07)

Each input of the position controller has a parameter which assigns it a
function. These parameters are termed function selectors and are located
in the relevant subject areas of the inputs.

The P6000 position controller includes:
— one analog output (OSAOQ)
- three digital outputs (OS00 to 0S02)
- two virtual (digital) inputs (OV00, OVO01)
- optionally four additional digital outputs (OE0O to OE03)

For information on the hardware of the inputs and outputs refer to section 2.2
"Specification of control connections".
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6.1.1 Digital inputs

e e |
1 Ry
v Inputs... |

[ egats _H]
2 Ansiog | [ Dightl || Digel ULZEAT | vitusl |

1500 [START (1) = Shat cordacl

1sm Ii"'l.l.;l,."-':]- brgad sl wi e Do ain

IS0 IH.L;I,:?:]- brged umabie s pRoce: program

1503 [HOMSW [32) = Fosterance cam:

With the function selectors the function of the digital inputs is determined.
This means the functions of all digital inputs are freely assignable.

ProfiTool Value range FS Unit Parameter
1S00 OFF ... PLCGO START 210&500
1501 OFF ... PLCGO OFF 2 1&%?01
102 OFF ... ENC OFF 212&502
103 OFF ... ENC OFF 213&%?03

3 Optiors. . |
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‘ Settings, 1S00 and 1S01:

6 General software functions

BUS Setting Function Effect

0 OFF No function Input off

1 START Start loop control

2 |STR Start clockwise Start enable for motor clockwise running

3 STL Start anti-clockwise Start enable for motor anti-clockwise running

4 INV Reverse direction Reference is inverted, causing a reversal of direction

5 |/STOP /Emergency stop Emergency stop via stop ramp (Low active)

6 |SADD1 Offset for reference selector 280 |Reference selector 280-RSSL1 is offset by the value in 289-

-RSSL1 SADD1 to a different reference source.
7 |SADD2 Offset for reference selector 281 | Reference selector 281-RSSL2 is offset by the value in 290-
-RSSL2 SADD?2 to a different reference source.
8 E-EXT External error Error messages from external devices produce a fault signal
with response as defined in parameter 524-R-EXT.
9 /E-EX External error External error in another device (Low active)
10 [RSERR Reset error message Error messages are reset if the error is no longer present.
11 |TBTEA Driving set positioning Teach in
12 |HOMST Start referencing
13 |TABO Driving set selection Binary driving set selection (bit 0), frequency with
(significance 29) acceleration and deceleration ramp.

14 |TAB1 Driving set selection Binary driving set selection (bit 1), fixed frequency with
(significance 21) acceleration and deceleration ramp.

15 |TAB2 Driving set selection Binary driving set selection (bit 2), fixed frequency with
(significance 22) acceleration and deceleration ramp.

16 |TAB3 Driving set selection (significance 23)

17 |/LCW Limit switch clockwise Limit switch evaluation without override protection,
response to error message in case of reversed limit
switches as defined in parameter 534-R-LSW.

18 |/LCCW Limit switch anti-clockwise Limit switch evaluation without override protection,
response to error message in case of reversed limit
switches as defined in parameter 534-R-LSW.

19 |SIO Input appears in status word of | Status of input readable via status word parameter 550-

serial interface (X4) SSTAT of serial interface.

20 |OPTN Reserved for option module

21 |CAN Reserved for CAN-Bus

22 |USERO Reserved for modified software |Input can be used by modified software

23 |USER1 Reserved for modified software |Input can be used by modified software

24  |USER2 Reserved for modified software |Input can be used by modified software

25 |USER3 Reserved for modified software |Input can be used by modified software

Application Manual P6000

Table 6.1
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6 General software functions

BUS Setting Function Effect
26 |MAN Manual mode activation In field bus operation
27 |TIPP Jog, positive direction: In manual mode the axle can be moved at slow or quick jog
speed.
28 [TIPN Jog, negative direction: In manual mode the axle can be moved at slow or quick jog
speed.
29 |TBEN Enable table position Transfer the binary code and run the relevant driving set
30 |/STOP Feed hold The ongoing positioning operation is interrupted and
resumed following resetting.
31 |PLCIS Start PLC program sequence
32 |HOMSW Reference cam evaluation For zero determination in positioning
33 |FOSW Execution downstream job In driving set positioning
34 |CAMRS Reset cycle of cam contactor
group
35 |PLC Input used in sequence program
36 [PLCGO Start sequence program
Table 6.1 Digital inputs
The settings for IS02 and 1S03 are the same as those for inputs 1S00
and 1S01, plus:
BUS Setting Function Effect
37 |ENC HTL encoder A-track ISD02 and B-track ISD03
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6.1.2 Analog inputs
M @ (3) @)

lFunction] l Filter ] lBaokIash] [Optionsl
[ [ [ I

A8 o Vi = i e

o 1 (6)
N

ﬁ Z E—

= k:

I
|
I
|
I
I
I
I
I
I
|

Analog reference input or use as a digital input
Input filter for fault isolation from 0 to 21 s
Backlash function for fault isolation around zero
Options for scaling of the analog input

Analog value

Digital value

3GEBR3
CICEEICIE

x  Number of the input

Image 6.2  Function block for adaptation of the analog inputs

Configuration options, ISAOx

BXPry FXPXy
‘ + fnax. + fmax
[ [ l T 4
‘T 0-10V // f //
0-20 mA // WoBx | 7
; I FXPNy Ll exony
T * foin
. oy PNy oV
A0V min +10V v
Y \ADBxX
/.
/ 7
4
-~ fmax
- fmax XNy v\ —>
Wit ——
Image 6.3  Scaling in unipolar Image 6.4  Backlash function in
operation bipolar operation

EN
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Il & | 3]
2 snsiog | Digesl | Diged ZEAT | vimas |
=t
fucen [ |
Bocklath  [_000 X Hhir |
Fitest i'! = Bma "I
ESAT
Farezhioe, .P'LC 5] = Inpast wable i process pIogeam :I
Backlath 000 % < I
[ JaBms -
i [ |
Image 6.5 Analog inputs
Function selectors ISAQ and ISA1:
ProfiTool Meaning Value range FS Unit | Parameter
Definition of the internal PM1OV 180_FISAO
Function processing of the analog OFF ... 4-20 181_FISA1
; ) OFF
input signals (LIN)
Backlash around zero 192_IADBO
Backlash 0.00 ... 999.95 0.00 % 193_IADB1
(IN)
Filter time of the analog 188_AFILO
Filter input 0..7 3 ms 189_AFIL1
(LIN)
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Settings, AFILO and AFIL1:

ProfiTool Meaning

0ms

2ms

4 ms

8 ms

16 ms
32 ms
64 ms

3, | Lo

® "Options" is selected depending on the "Function” setting.

| g M W N =2 O

Analog reference input

Amnadog g oplions

Application Manual P6000

6-9



t",'ﬁ‘l/';»»» 6 General software functions

Parameters for analog input ISAO

ProfiTool Meaning Value range FS Unit Parameter
1. +10V -1000 ... 1000 100 % 18?_IFN[))PX
2. +0V -1000 ... 1000 0 % 183_FOPN
(LIN)
3. -0V -1000 ... 1000 0 % 185_FONN
(LIN)
4. -10V -1000 ... 1000 -100 % 18‘(1—;\](;'\”(
Motor nominal 157_MOSNM
specd 0 ... 100000 1500 rpm (Mom
Parameters for analog input ISA1
ProfiTool Meaning Value range FS Unit Parameter
1. +10V -1000 ... 1000 100 % 18?—|FN1)PX
2. +0V -1000 ... 1000 0 % 187_F1PN
(LIN)
Motor nominal 157_MOSNM
speed 0 ... 100000 1500 rpm (MoT)

Note: The resolution of the analog inputs is 10 bits with a sampling rate
of 250 ps.

The setting 37_ENC is only applicable to IS02 and IS03

| 37 |ENC HTL encoder A-track ISDO2 or B-track ISD03

Analog input functions, only for FISAO and FISA1

38 |0-10V Analog reference input 0-10 V Reference input 0-10 V. Pay attention to scaling, and adapt
reference structure using reference selector
39 [SCALE Torque scaling 0-100%
Table 6.2 Settings, Inputs FISAO and FISA1
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40 |PM10V Analog reference input Reference input 0-10 V. Pay attention to scaling, and adapt
only ISAO -10V...+10V reference structure using reference selector

4 0-20V Current input 0..20mA

42 (4-20V Current input If the current falls below 4 mA, the wire-break monitor is

Application Manual P6000

4..20mA tripped. Response to error message is defined via
parameter 529-R-WBK
Table 6.2 Settings, Inputs FISAO and FISA1
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6.1.3 Analog output

1.

Application Manual P6000

6 General software functions

)
Referenced value 10V
@ ®) ®)
lFunc\'\on l l Filter l 10V

‘ ; oV
: T OSAQ0

— A

(1) Actual value

(2) Selection of the analog actual value

(3) Output filter for fault isolation from 0 to 64 ms
(4) Referenced value 10 V

(5) Scaling of the analog output

Image 6.6  Function block for adaptation of the analog output

Configuration options, OSA00

10V /

r d

Uy /
/

[\
OAMNO %6 ) — OAMXO %\

(1) Output variable, e.g. Frequency
Image 6.7  Scaling of the analog output

ttti11
Ingeuts. .
Duitputs.
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[ Oaputs ]
Digtal  Anskon FOSAD | Digeal ULZEAT | vimuad |

Furction [-'u:-'hl 121 = A peaerd stll wathout Burection

=
Flir 111 -
W conmsporch: ba I [i] % o sbmivncon wabss

UM commspords o [0 % of selmrencn vk

Image 6.8  "Analog outputs FOSAQ" tab
ProfiTool Value range FS Unit Parameter
) 200_FOSAO
Function OFF ... PLC ACTN (oum
) 203_O0ATFO
Filter 0..64 4 ms (oum
201_OAMNO
- 0 —
0V corresponds to 200 ... 200 0 % (oum
202_0AMX0
- 0 —
10V corresponds to 200 ... 200 100 % (oum
Setting, FOSAO:
BUS Setting Function Reference value
0 OFF No function, the input is switched off.
1 ACTT Current actual torque
2 ACTN Current actual speed FMAXx * 60 /
number of pole
pairs
3 AACTN Amount of current actual speed FMAXx * 60 /
number of pole
pairs
4 APCUR Current apparent current 2%y
5 ISA0O ISA0O 10V/20 mA
6 ISAO1 ISAO1 oV
7 MTEMP Current motor temperature 200 °C
8 KTEMP Current heat sink temperature 200 °C
9 DTEMP Current interior temperature 200 °C
10 PLC Specify value from sequencer

Application Manual P6000
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6.1.4 Digital outputs

Application Manual P6000

6 General software functions

With parameter 230-REF_R a range can be defined in which the
reference value (control mode: VFC/SFC) and the actual value (control
mode: FOR) may deviate from the reference without deactivating the
"Reference reached" (REF) message. This enables reference value
fluctuations resulting from reference input via analog inputs to be taken
into account.

T 230-REF_R
f{H7\ v

Tt FMAXX (V6

|
|
T I I
I
! L L I
IR
1 | |
\SAOX 15000__ : — : : 1
0 L I —
I Lo Lo P UL—
i .
1
REE L || | |
0 | 11 1 | 1
11—

Image 6.9  Digital output with "reference reached" setting when using the
"reference-reached window"

Explanatory notes

e "Clockwise" (ROT_R) and "anti-clockwise" (ROT_L) are detected
dependent on parameter 230-REF_R.
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f[Hz]
0
t—>
1 |
STR 0 [ i |
ENMO (1) |- —
POWER ! o ]
| TENMO| 'TENMO |
! -

ENMO  Motor powér cohtactor
POWER Position controller power stage

Image 6.10 Motor contactor control via digital output with setting ENMO

* With the setting TENMO=0 the motor contactor functionality is
disabled.

¢ When the ENMO function is activated the motor contactor is
automatically closed during auto-tuning.

* The motor contactor functionality is active when one of the function
selectors of the digital outputs OSDOx or OEDOx has the value
ENMO or /ENMO.

Note: If a switch is made with the power stage still active in the motor
cable, to avoid error message E-OC resulting from transient

currents in the switching phase a motor choke should be used.
Also, in the event of error message E-OC1, a check is made prior
to outputting as to whether the hardware enable ENPO is
present. If it is not, an intentional switch in the motor cable by a
motor contactor is assumed, and the error message is
suppressed.
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®
Qutput 2
Qutput L
QOSDOX
QEDOX
S ]

k“\l“ |

@ .

(1) Selection of function of digital output

(2) Digital value
Image 6.11 Function block for adaptation of the digital outputs

Effect
Free function assignment of

all digital outputs

Function
¢ The function selectors .
determine the function of the

digital outputs.

Fremvswers
1_ tttin

lrgats.
o Ououdz.,

[ Digtal || Ansiog FOSAD | Digital ULZEAY | vt |

2;
0500 [HEF 101 = Fetererse rmached

0501 [ROT_D0 i) = Sesndstil eecited)
0502 [5_RON [7%) = Darecm rabuaired

Image 6.12 "Digital outputs" tab
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ProfiTool Value range FS Unit Parameter
240_F0S00
0S00 OFF ... CM16 REF (oum
241_F0S01
0S01 OFF ... CM16 ROT_O (oum
242_F0S02
0S02 OFF ... CM16 S_RDY (Coun
Settings for FOSO0O, ... FOS02
BUS Setting Function Effect

0 |OFF No function Output off.

1 |ERR Collective error message |Device in error state. The error must be
eliminated and acknowledged before operation
can be restarted.

2 |WARN Collective warning Parameterizable warning limit exceeded,

message device still ready.

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

negated eliminated and acknowledged for operation to
be restarted.

4 |/WARN Collective warning Parameterizable warning limit exceeded,

message negated device still ready. Wire-break-proof output.

5 |ACTIV Control in function Power stage active and closed-loop/open-loop
control in function.

6 |ROT_R Clockwise rotation Motor running clockwise.

7 |ROT_L Anti-clockwise rotation Motor running anti-clockwise.

8 [ROT_O Motor at standstill Motor in standstill window (f,e=0 Hz).

Control mode FOR: dependent on actual value

Control mode SFC: dependent on reference
value

Control mode VFC: dependent on reference
value

Refer to the information given under

"Explanatory notes".

9 [LIMIT Reference limitation active | The internally processed reference value
exceeds the reference limit and is restricted to
the limit value.

Table 6.1 Settings for function selector FOxxx of the digital outputs
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BUS Setting Function Effect
10 |REF Reference reached The preset reference has been reached.

Control mode FOR: dependent on actual value

Control mode SFC: dependent on reference
value

Control mode VFC: dependent on reference
value

Refer to the information given under

"Explanatory notes".

11 |SIO0 Access by control word of |Output can be set via the serial interface by the
RS232 WattBus control word.

12 |OPTN Reserved for option Output available to option module.
module

13 |CAN Reserved for CAN-Bus Output available to option module.

14 |BRK1 Holding brake function 1 | Output is activated if actual speed in control
(without motor current modes FOR/SFC has exceeded value in
monitoring) parameter FBCxx. In open-loop control mode

VFC the reference infringement is evaluated.
15 |BRK2 Holding brake function 2  |Output is set if, in VFC (SFC), the control
reference or, in FOR, the control actual value
has exceeded the value in parameter SSCxx
(clockwise: SSCW, anti-clockwise: SSCCW).

16 |WUV Warning: undervoltage in | Warning message when DC-link voltage has

DC link fallen below value in parameter 503-WLUV.
Device ready.

17 |Wov Warning: voltage overload |Warning message when DC-link voltage has

in DC link exceeded value in parameter 503-WLUV.
Device still ready.

18 |WIT Warning, [%t integrator Warning message when integrator of current 12
started (device) over time t has tripped to protect the device.

19 |WOTM Warning: motor Warning message when motor temperature
temperature has exceeded value in parameter 502-WLTM.

20 |wOTl Warning: heat sink Warning message when the heat sink
temperature of device temperature of the device has exceeded the

value in parameter 500-WLTI.

21 |WOTD Warning: interior Warning message when device interior
temperature of device temperature has exceeded value in parameter

501-WLTD.

22 |WLIS Warning message: Warning message when apparent current has
apparent current limit exceeded value in parameter 506-WLIS.

23 |WLS Warning message: speed | Limit exceeded.
limit

24 |\WIT Warning: ixt integrator Warning message when integrator for current |
started (motor) over time t has tripped to protect the motor.

Table 6.1 Settings for function selector FOxxx of the digital outputs
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BUS Setting Function Effect

25 |S_RDY Device initialized Output is activated if the device is initialized
after power-on.

26 |C_RDY Device ready Output is activated if by setting the signal
ENPO the device is "ready to start",
parameters for a UDS switchover have been
completely reset and there are no error
messages.

27 |USERO Reserved for modified Output can be used by modified software.

software

28 |USER1 Reserved for modified Output can be used by modified software.

software

29 [USER2 Reserved for modified Output can be used by modified software.

software

30 [USER3 Reserved for modified Output can be used by modified software.

software

31 |WLTQ Warning message: torque |Warning message when torque has exceeded

limit exceeded value in parameter 507-WLTQ.

32 |ENMO Switch motor contactor Output is activated on start of control and
remains active extended by the time 247-
TENMO when the start is cancelled and the
drive is stopped.

33 |/ENMO Switch motor contactor, Output is deactivated on start of control and

negated function remains inactive extended by the time 247-
TENMO when the start is cancelled and the
drive is stopped.

34 |PLC Output is usable in

sequence program

35 |REFOK Referencing Referencing completed successfully.

36 |TABO Active driving set (signiﬂcance 20)

37 |TAB1 Active driving set (significance 21)

38 |TAB2 Active driving set (Signiﬁcance 22)

39 |TAB3 Active driving set (Signiﬁcance 23)

40 |TBACT Driving set active Driving set positioning active.

41 |/EFLW No tracking error

42 [STOP Emergency stop active

43 |CM1 Switching point 1 Cam contactor group, flag CM1.

44 [CM2 Switching point 2 Cam contactor group, flag CM2.

45 |CM3 Switching point 3 Cam contactor group, flag CM3.

46 |CM4 Switching point 4 Cam contactor group

47 [CM5 Switching point 5 Cam contactor group

Table 6.1 Settings for function selector FOxxx of the digital outputs
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BUS Setting Function Effect
48 |CM6 Switching point 6 Cam contactor group
49 |CM7 Switching point 7 Cam contactor group
50 [CM8 Switching point 8 Cam contactor group
51 |CM9 Switching point 9 Cam contactor group
52 [CM10 Switching point 10 Cam contactor group
53 |CM11 Switching point 11 Cam contactor group
54 |CM12 Switching point 12 Cam contactor group
55 [CM13 Switching point 13 Cam contactor group
56 [CM14 Switching point 14 Cam contactor group
57 |CM15 Switching point 15 Cam contactor group
58 |CM16 Switching point 16 Cam contactor group
Table 6.1 Settings for function selector FOxxx of the digital outputs
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6.2 Reference
generation
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6 General software functions

Function Effect
* The reference generation * All system states affect the
function processes the reference value

reference value. Here the
application-dependent
reference structure is
supplied with the "raw data"
and limited.

¢ The reference is modified
dependent on various
system states (errors,
warnings, etc).

|/aN

Rednerce oo

The screen displays all the functions of reference processing.
The functions are detailed in the following. If this screen is opened with a
positioning preset, the "Speed profile" function is not displayed.

Heleence ! Hamps

Speed prolie
Ergudes *'_:L Stop eamet
v e —
:
— |
Lo |
Fusthun safings

Image 6.13 Reference/Ramps tab
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6.2.1 Speed profile
generator
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Function Effect
* Setting of the acceleration ¢ Adaptation of the motor
and deceleration ramps for dynamics to the application
the speed profile .

Reduced drive jerking
* Setting of a smoothing of the

start and end point of the

linear ramp

This function is only applicable to speed-controlled presets. It is detailed
in section 4.2.1.
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6.2.2 Limits
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Function Effect
e Limitation of torque and * Setting of maximum and
speed minimum values

The maximum permissible torque and speed are set as percentages of
their nominal values.

Note: The percentage scaling of the torque is automatically reduced
during controller initialization to the maximum torque to which the
drive controller can be set, if the setting is greater

Tesrguue lirnit:
| imm - Miine eabed inegue
[r— —_— X i1 Hm
100%
Speed mit
— wm % M il dgeed
Hirmas: = = I_1‘IIJ Tirran
100%
[0 | Coen | |
ProfiTool Value range FS Unit Parameter
- 803_TCMMX
0 _
Torque limitation 0.00 ... 999.95 100.00 % (_CTRL)
852_MOMNM
Motor rated torque 0.001 ... 5000 4.1 Nm (_MoT)
- 813_SCSMX
0 _
Speed limit 0.00 ... 999.95 100.00 % (_CTRL)
Motor rated speed 0... 100000 1500 rpm 151—38%'\‘“"

There are two ways of variably limiting the torque during active loop
control:
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1. Torque limitation via analog input ISA1
With the setting FISA1=SCALE the preset maximum torque is
reduced from 0% (0 V) - 100% (10 V).

2. Torque limitation via parameter 805-SCALE
By way of the setting the preset maximum torque is reduced from
0% - 100%. The parameter is saved to the non-volatile memory,
meaning that after power-on the setting is always 100%.
With this function the maximum torque can be altered dynamically
via field bus or PLC.

If the analog input is set to FISA1=SCALE, a setting of parameter
805-SCALE has no effect.

Function Value range FS Unit Parameter
; 805_SCALE
o _
Torque scaling 0.00 ... 100.00 100.00 % (_CTRL)
6-24
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6.2.3 Stop ramps
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Function Effect
¢ Deceleration ramps » Differing ramp settings are
dependent on different possible

system states

Rmaction o “controll of™
Io =

Rraction al "Tall foed™

12 = Bk wathy ok -slon ramg. contnoll off

(uick, shep 1amp. o0 Vi
HEaction 8 efror Tt S8
|.1 w . b i chepmanacrng nmschon [prodk o opeecalc | ﬂ
ER e et [[3000 Vs
Comor reactions... I
o | Cwe | g |
ProfiTool Value range Fs Unit Parameter
; ) ] 661-_QSOPC
Response to "Control off 1.1 0 (_SRAM)
) ) 663-SDOPC
Response to "Stop feed 0..4 1 (_SRAM)
664-HAOPC
Response to emergency stop 0..8 2 (_SRAM)
592-STOPR
Emergency stop ramp 0...32760 3000 pm (_SRAM)
Response to error message -1 -1 R
p g (_SRAM)
593-ERR_R
Error stop ramp 0...32760 0 rpm/s (_SRAM)
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Responses to "Control off":

BUS Setting Response
-1 -1 Same as response to emergency stop
0 0 Power stages disabled - drive "trundles to a stop"

1

The drive brakes with the programmed deceleration ramp.
Then the power stage is disabled.

Responses to "Stop feed":

The "Stop feed" state brakes an ongoing movement while the state is
active. During braking the drive can be accelerated back to the former
state. When deactivated, the drive accelerates with the programmed
acceleration ramp.

BUS Setting Response
0 0 No function - please do not set
1 1 Braking with programmed deceleration ramp
2 2 Braking with emergency stop ramp
3 3 Braking with max. dynamics at voltage limit. The speed
reference is set equal to 0
4 4 Braking with max. dynamics at voltage limit. The speed

reference is set equal to 0

Responses to emergency stop:

The emergency stop brakes an ongoing movement. During braking the
drive cannot be accelerated back to the former state.

BUS Setting Response

0 0 Power stages disabled - drive "trundles to a stop"

1 1 Braking with programmed deceleration ramp.
Then the power stage is disabled.

2 2 Braking with emergency stop ramp.
Then the power stage is disabled.

3 3 Braking with max. dynamics at voltage limit. The speed
reference is set equal to 0.
Then the power stage is disabled.

4 4 Braking with max. dynamics at voltage limit. The speed
reference is set equal to 0.
Then the power stage is disabled.

5 5 Braking with programmed deceleration ramp.

The drive remains in the emergency stop state, the axle is held.
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BUS Setting Response
6 6 Braking with emergency stop ramp.
The drive remains in the emergency stop state, the axle is held.
7 7 Braking with max. dynamics at voltage limit. The speed

reference is set equal to 0.
The drive remains in the emergency stop state, the axle is held.

8 8 Braking with max. dynamics at voltage limit. The speed
reference is set equal to 0.

The drive remains in the emergency stop state, the axle is held.

The response of the error stop ramp is always dependent on the
corresponding error response. They are detailed in section 6.9.
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6.2.4 Master encoder

Encoder

A

6 General software functions

Function Effect
e TTL or HTL master encoder ¢ Slave axle
input as reference source « Speed or angle synchronicity
¢ Isolated connection when referred to a master axle

using the HTL input

e A/B incremental or pulse
directional signals

e Transmission ratio can be
set as fraction

The master encoder input is configured in the "Reference/Ramps
function under "Master encoder".

Note: The master encoder input configuration uses the same
parameters as the configuration of the motor encoders.
Consequently, modifying the master encoder parameters directly
influences the configuration of the encoders.

ProfiTool

Meaning Value range FS Unit | Parameter

Selection of master encoder channel:

OFF (0):  no master encoder required. The TTL/HTL
encoder interfaces are usable for motor
encoders.

Master encoder | TTLSI (1): TTL master encoder at X7. This input is not | OFF (0) - HTL (2) | OFF (0) -
isolated from the control electronics of the
controller.

HTL (2):  HTL master encoder at control terminal X2.
Isolated input.

475-CFREC
(_ENC)

Application Manual P6000

Table 6.2 Selection of master encoder
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Mot o =

Masins miscenbon: Mastes mconben:
Please sed furetion of Tollowing inpuis 1o encoder (ENCe
Ingt [ECTTLIT = TTLncode =]
Eho |Pl.I: (78] = Irgak srable im eoCETE proam :‘
Sigral hype [& B 101 = A7 Inciemertal ercodes sigrals =]
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[10z4 1 I wrgadin / reeviutan. I )
i= s
! 8. [10e [
1. — 3.
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Image 6.14 Master encoder setting for TTL (left-hand) and HTL (right-hand)
input

Configuration of a TTL master encoder

ProfiTool Meaning Value range FS Unit | Parameter

Input configuration at X7:
ECTTL (1): Input is evaluated as TTL encoder.
The zero pulse of the encoder is not

evaluated in the "Master encoder"

) OFF (0) - SSISL (4)
function. 438-CFX7
Input Here only ECTTL (1) - (_ENC)

All other settings of the parameter are invalid for ECTTL (1) valid

master encoder configuration. They are reserved
for motor encoder setup and master/slave
coupling.

A B (0): Inputsignals are two 90° phase-shifted

incremental signals A/B
A_DIR (1): Track A is the clock input. Track B 484-ECST1

Signal type defines the direction of counting and ABO)-ADR{)| ABO i (_ENC)
rotation (Low: clockwise; High: anti-
clockwise)

Transmission ratio - | Pulses of the master encoder

input pulses/ 32-8192 1024 | - 43(2'EENC(;N1

revolution (7.)

Table 6.3 Configuration of a TTL master encoder
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ProfiTool Meaning Value range FS Unit | Parameter
Numerator of transmission ratio between master
Transmission ratio - | and slave axles. If the master and slave axles are 435-ECNO1
) N . -32768 - 32767 1
numerator (2.) to run in opposite directions, a negative numerator (_ENC)
should be entered.
Transmission ratio - | Denominator of transmission ratio between master 436-ECDE1
) 0 - 65535 1
Denominator (3) |and slave axles. (_ENC)

Table 6.3

Configuration of a HTL master encoder

Configuration of a TTL master encoder

The digital inputs 1ISD02 and 1ISD03 should be set to "Encoder input ENC

(37)".
ProfiTool Meaning Value range FS Unit | Parameter
A_B(0): Inputsignals are two 90° phase-shifted
incremental signals A/B
) A_DIR (1): Track A is the clock input. Track B ) ) 483-ECST2
Signal type defines the direction of counting and AB(O-ADR()| AB(O) (_ENC)
rotation (Low: clockwise; High: anti-
clockwise)
Transmission ratio - | Pulses of the master encoder
input pulses/ 32-8192 1024 - 482-ECLN2
) (_ENC)
revolution (7.)
Numerator of transmission ratio between master
Transmission ratio - | and slave axles. If the master and slave axles are 480-ECNO2
. L . -32768 - 32767 1
numerator (2.) to run in opposite directions, a negative numerator (_ENC)
should be entered.
Transmission ratio - | Denominator of transmission ratio between 0- 65535 1 481-ECDE2
Denominator (3) | master and slave axles. (_ENC)

Table 6.4

Application Manual P6000
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Configuration of a HTL master encoder

Master encoder in speed-controlled operation

No preset solution is available for speed control with a master encoder
reference source. So select a preset solution which in any case corresponds
to your desired control location (e.g. terminal or field bus). Then from the
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"Reference/Ramps - further settings" function screen instead of the preset
reference source select "RDIG (4)". The Image 6.15 then displays the
structure of the selected reference processing.

Transmission
Master encoder ratio Ramp generator Loop control

AR O . | | L,
\. Lines per Numerator
—| revolution > Denominator
A_DIR WHL O | |

Sig.nal type

Image 6.15 Structure of reference processing with master encoder as speed
reference source

The speed reference is smoothed by way of the speed profile generator
(Section 4.2.1). With the "/STOP - feed/speed enable" function the slave
axle can be coupled and decoupled by way of a digital input or field bus
when motor control is active. For more options for adapting the reference
source refer to section 6.2.5.

Master encoder in positioning mode (electronic gearing)

In positioning mode the synchronous running with master encoder
reference input is controlled via PLC with special program commands.
For this, select a preset solution with reference input via the PLC.

Activating synchronous running (coupling): GOSYN 1

Deactivating synchronous running (decoupling): GOSYN 0

Table 6.5 PLC commands for control of synchronous running

axle by ramps. Gentle coupling into a moving master axle is not

@ Note: Synchronism is activated hard, without limiting the dynamic of the
possible.

For detailed descriptions of PLC programming refer to Section 7.
For synchronous running Section 7.3.2 on page 7-33
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6.2.5 Reference
structure -
further settings
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6 General software functions

Function Effect

* By way of the reference * The reference structure is
structure the two reference adjusted to the application by
channels are added the assistance parameters
together. Each channel can such that no adaptation is
draw a reference source required for most
from a predefined selection. applications.

* There is one reference ¢ Forspecial requirements, the
structure for speed- internal processing of the
controlled mode and one for reference value can be
positioning mode adapted by way of the

flexible reference structure.

Note: This section is intended only for users who are unable to find
their drive solution, or any suggested solution, in the preset
application data sets.

Helemwnoce - lurlbher selbings E
S 1t
Srardad-rafaisnce
[RPLE (E1 = Redesercn o PLE =1
Helmieree imce T o sebechon ve mgat [rged
functicn = SA001) | REDH 10 = Releserice constant O =
Bourcs
Slandadelerence
RCIH 1] = Helmicwrscd cxmsliand 0 ﬂ
Flalsience nosce 2 on | .
aelechion v Pu (g )
harckon = 58002 [FII':I'IN [0} = Reefersnce constant 0| j oL A
| —
Contetiocaion ot mots conrot T -
Irputs_ Ok | Cancel I Beply |
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Settings for source 1/ source 2

ProfiTool Value range FS Unit Parameter
RAO 280_RSSL1
Default reference RCON ...ROPT 281_RSSL2
RCON
(_REF)
Reference source 1 289_SADD1
Reference source 2 RCON ...ROPT RCON 290_SADD2
on switchover (_REF)
ProfiTool Value range FS Unit Parameter
Control location of 260_CLSEL
motor control OFF ... PLC TERM (_CONF)

Application Manual P6000

Settings for RSSL1 / RSSL2 and SADD1 / SADD2:

BUS Setting Function
0 RCON Reference constant zero
1 RAO Reference of analog input ISAOO
2 RA1 Reference of analog input ISAO1
3 RSIO Reference of serial interface
4 RDIG Reference of digital input in slave mode
5 RCAN Reference of CAN interface
6 RPLC Reference of PLC
7 RTAB Reference of driving set table
8 RFIX Reference of fixed value
9 RMIN Reference of minimum value
10 RMAX Reference of maximum value
11 ROPT Reference of option module
12 RPARA Reference of parameter interface
Settings for CLSEL
BUS Setting Function
0 OFF No function
1 TERM Control via terminal strip
2 KPAD Control via KeyPad
3 SI0 Control via RS232
4 CAN Control via CAN interface
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BUS Setting Function
OPTN Control via option module
6 PLC Control via sequence program
7 PARAM Control via parameter interface
Symbol

Meaning

Reference source (input), in part with second characteristic data set

Reference selector (switch)

Parameter

Interim reference values (for display only)

Limitation of reference value

Hiey il

Mathematical influence

Table 6.6 Symbols used
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Reference input block diagram (position control)
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ery
uopiny
10} 3po0-uondg)

Principle of reference input (speed/torque control)
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Further parameters of the reference structure

Function Value range FS Unit Parameter
Analog reference input ISA00 -32764 ... 32764 0 282-RA0
Analog reference input ISAO1 -32764 ... 32764 0 283-RA1
Reference of serial interface -32764 ... 32764 0 284-RSI0
Reference of option slot -32764 ... 32764 0 287-ROPTN
Reference of CAN bus -32764 ... 32764 0 Hz  [288-RCAN
Reference of reference selector 1 -32764 ... 32764 291-REF1
Reference of reference selector 2 -32764 ... 32764 Hz  |292-REF2
REF1 + REF2 -32764 ... 32764 0 293-REF3
Reference after ramp generator -32764 ... 32764 0 295-REF5
Reference after smoothing -32764 ... 32764 0 296-REF6

6.2.6 Control location

Table 6.7

Function

Display parameters of the reference structure

Effect

Application Manual P6000

The control location
determines the source from

which the control commands

are given.
Auto-Start after power-up

6-38

¢ Possible control locations are:
- Terminals
- Control unit
- Serial interface
- Option slot
-PLC

¢ Drive auto-start
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[Santn s =] g |
T ——
N e ——

Image 6.16 Setting of Auto-Start function

Parameters for control location

Function Value range FS Unit | Parameter
Auto-Start OFF/ON OFF 7-AUTO
Control location selector (see Table 6.9) | TERM 260-CLSEL

Table 6.8 Parameters: Control location
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Explanatory notes

¢ An auto-start is executed when a start command is received
(STR/STL) and the hardware enable ENPO is set.

Attention: The drive starts up automatically after power-up or resetting
of an error message dependent on the error response.

Settings of the control location selector 260-CLSEL

BUS KP/ProfiTool Function
0 OFF No function
1 TERM Control via terminal strip
2 KPAD Control via control unit
3 SI0 Serial interface RS232 (Serial Input Qutput)
4 CAN Control via CAN interface
5 OPTN Control via option module
6 PLC Control via sequence program
7 PARAM Control via parameter interface

Table 6.9 Settings for 260-CLSEL Control location selector
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Terminals

The start command for a direction of rotation can be set by way of the
terminals of the inverter module. The start commands determine the
direction.

CONTROL UNIT KP10

In the CONTROL menu the control unit takes complete control over the
inverter. It attunes the control location selector and the reference channel
1 to KP10. The second reference channel is shut off.

By way of the control unit control of the inverter can be seized and a
reference value with preceding sign can be set to determine the direction
of rotation.

Serial interface

To control the inverter module via the serial interface (terminal X4) a
special bus protocol is used. The PROFITOOL user software uses this
LustBus protocol for communication and open-loop control of the position
controller.

The control location is set to SIO as soon as the "Control device"
PROFITOOL function is selected.

At the end of the control window the old setting is restored before the
control function is taken over by the PROFITOOL.

Note: If communication between the positioning module and the
PROFITOOL is interrupted, the setting can no longer be reset by
the PROFITOOL.

Option slot

Activation of the inverter module by way of communication modules can
be handled via the DRIVECOM state machine or the manufacturer-
specific protocol.

The control location is set to OPTN.
PLC

When the position controller is activated via PLC the control location is
set to PLC.
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6.3 Motor control
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The P6000 position controller works on the principle of field oriented
regulation. Field orientation means injecting a current into the motor at
the point at which the field is largest.

As a result the injected current is converted optimally into torque,
producing optimal utilization of the machine, with the best possible
dynamics accompanied by low loss. This results in a very high efficiency.

The digitally regulated drive is suitable for all applications in which the
following properties are key:

- Constant speed (true running)
- Position accuracy

-  Dynamics

- Const. Torque

- Disturbance adjustment

The P6000 position controller can be operated in three control modes:

¢ Torque control Torque Control (TCON)
¢ Flux Control Speed Control (SCON)
* Position control Position Control (PCON)

With the PROFITOOL the desired preset solution can be selected, and its
parameters set, quickly and easily in the course of initial commissioning.
This also includes setting of the control mode. It is possible to switch
control modes online.

Lo coriml
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Refemnce speed e SCTF
Fuidusl ipeed s ECTF
: S
m e v —W # OHd__ M e
i
Feduction of spesd contsclal gan st nel lmi *®
Spesd conbob Lag e SCTLG 1% i
Pogition confroller gain PCT 4000 1min
Sed ingud P dlage |
ProfiTool Value range FS Unit Parameter
- 817_SCJ
Overall mass moment of inertia 0...1000 0 ms (_CTRL)
: 816_SCTF
Speed reference filter 0...1000 0 ms (_CTRL)
; 818_ECTF
Actual speed filter 0..100 0.6 ms (_CTRL)
. 811_SCGFA
N _
Speed controller gain 0...999.95 100.00 % (_CTRL)
) ) 810_SCG
Controller gain 0... 1000000000 0.035 Nm min (_CTRL)
Reduction of speed controller gain 0.00 ... 100.00 50.00 % 809_SCGFO
(_CTRL)
. 812_SCTLG
Speed controller lag time 1...2000 12.6 ms (_CTRL)
- . 473_PCG
Position controller gain 1...32000 4000 rpm (_CTRL)
) 690_PMFS
Power stage setting 4..16 8 k Hz (_CONP)
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Setting of parameter PMFS:

6 General software functions

BUS Setting Function
0 4 4 kHz
1 8 8 kHz
2 12 12 kHz
3 16 16 kHz
6-44
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6.4 Motor and
encoder
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6 General software functions

Motor setup

M w aml o osdes

Setting the motor data
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ProfiTool Value range FS Unit Parameter
Motor type designation 83%'\'\28%/“\"
1. Rated voltage 0...1000 230 Y 155L—mg¥)NM
2. Rated current 0.1..64 2.95 A 15%&'8%’\‘“"
3. Rated power 0.02 ... 1000000 0.57 kW 15t|\|\;||(())TP)NM
5. Nominal speed 0... 100000 1500 rpm 157C|\|\;||(())TS)NM
6. Rated frequency 0.1...1600 50 Hz 15(?K/|M0(T))F N
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6.4.1 Moments of
inertia

Mo aml srcodm

6 General software functions

Motor | Motor contacton

Moiserts of reitis | Encoder | Motorg 4+

Mistnr moarsend of insertia
IEE

kg r
mummuwm
[ | T
e _» ——
ProfiTool Value range FS Unit Parameter
I 160_MOJNM
2 !
Motor moment of inertia 0..100 0 kgm (_MoT)
I 817_SCJ
2 -
Moment of inertia of system 0...1000 0 kgm (_CTRL)

Application Manual P6000

Setting motor mass moment of inertia (160-MOJNM)

The mass moment of inertia of the motor must be entered under
parameter 160-MOJNM in order to ensure optimum running.

If no mass moment of inertia is entered (160-MOJNM=0), a mass
moment of inertia matching an IEC standard motor is defined based on
the motor data. The mass moment of inertia of the motor is dependent on

the number of pole pairs and the related rotor design.

6-47




drive)))

Application Manual P6000

6 General software functions

Setting: Mass moment of inertia of system

If no mass moment of inertia is entered for the system, a 1:1 adjustment
of the mass moment of inertia is assumed and the mass moment of
inertia of the system is set equal to that of the motor.

Reduction of the mass moment of inertia of the system

nq n2
JM \-Jred i J2
Jo de
TINTY
()
Ju=  Mass moment of inertia of motor (MOJNM)

Jreg = Reduced mass moment of inertia of system (SCJx)
i Gear transmission ratio factor

Image 6.17 Reduction of mass moment of inertia

Note: Above a ratio of 01:05 (Jy : J;eq) the moment of inertia of the
application must be specified, otherwise the control response will
not be stable.
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6.4.2 Motor
contactor/open-
loop control
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6 General software functions

Hidon anml orcoede 3]

Moty Motor corkactos | Momerty of insrtis | Encoder | Matsrg 4+

Furction s wil ch maolon cortacton

e ol choial cedlputs to ENMO
M0

When using a motor contactor the output should be assigned the ENMO
functionality accordingly, and lastly motor identification started.

Setting: Section 6.1.4, "Digital outputs”.

6-49




drive)))

6.4.3 Encoder data/
configuration

6 General software functions

Srleod rmcucon connlination:

Mudos aml ancode [ %]

Moice | Moioe cortacine | Momerezof et Encodés | Meorp 4] b

Depending on the selected encoder combination, the following settings
can be made:

ProfiTool Value range FS Unit Parameter
Selection of encoder combinations USER ... HT_TT | TI_TT kgm? 438—EE%T)YP

BUS Setting Function
0 USER User-defined
1 HT_HT HTL motor encoder, HTL position

encoder

2 TT_TT TTL motor encoder, TTL position encoder
3 HT_SI HTL motor encoder, SSI position encoder
4 SI_SI SSI motor encoder, SSI position encoder
5 HT_TT HTL motor encoder, TTL position encoder

Application Manual P6000
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ProfiTool Value range FS Unit Parameter
ISD02 OFF .. ENC OFF 21%&')302
ISD03 OFF .. ENC OFF 21*1—&')303
Lines per revolution of HTL encoder 32...8192 1024 48&iCSN2
TTL motor and position encoder 32 ...8192 1024 43&5“C$N1
Transmission ratio (numerator) -32768 ... 32767 1 43?;;&“)01
Transmission ratio (denominator) 1..65535 1 43&?\?851
Transmission ratio -32768 ... 32767 | 1 48?;;;302
Transmission ratio 1...65535 1 43&5\?85
Transmission ratio 1...65535 1 48(55\?83
Multi-turn number of bits 0..16 12 44&?\‘5&;"'“
Single-turn number of bits 0..20 13 4‘&;3;3'
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6.4.4 Motor

6 General software functions

protection
Momerts of neria | Encodsr Mot pestection | Buake | )
Temperatusn monioring:
T [2] = Evabuation with PTL
M st bernge abuns 150 T
fionds ETY04]
It v owing:
Fsted ot cumernd. |10 x
Franed motos bequency |50 Hz
1. casterd mberpol pord |00 x
2 casient mbsipol pond |_|l:l:| 4
2 frequersy intarpol. poa| 50 Hz
Monitoring of motor temperature by temperature sensors or by
temperature-sensitive switches and Ixt monitoring.
Parameters: Motor protection
ProfiTool Meaning Value range FS Unit Parameter
Temperature monitoring OFF ... KTY OFF 33?—,&ASTF;TC
Maximum temperature 10 ... 250 150 °C 331(1_“I\IIII(())TT)MX
Rated motor current Rated motor curreqt (Iy) for 01000 100 % 335_MOPCN
motor protection (_MOT)
Rated motor frequency (fy) for 336_MOPFN
Rated motor frequency motor protection 0.1...1000 50 Hz (_ MOT)
1. Current interpolation point (I,)
. . ) of the motor protection 0 332_MOPCA
1. Current interpolation point characteristic (referred to the 0...1000 100 % (_ MOT)
max. characteristic current)
2. Current interpolation point (I,)
. ' ) of the motor protection 0 331_MOPCB
2. Current interpolation point characteristic (referred to the 0...1000 100 % (MoT)
max. characteristic current)
. _ . 2. Frequency |nterpolat|on.p0|nt 333_MOPFB
2. Frequency interpolation point (fy,) of the motor protection 0.1...1000 50 Hz (_MOT)
characteristic
Application Manual P6000 6-52
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Settings for MOPTC:

BUS ProfiTool Function
0 OFF Monitoring off
1 PTC Evaluation with PTC to DIN 44082
2 TSS Klixon (temperature switch as break contact)
3 KTY Linear evaluation with KTY84-130

Table 6.10  Settings for type of motor PTC evaluation

Explanatory notes

The position controller shuts off the motor with the error message
E-OTM if the temperature exceeds a limit value.

In evaluation by KTY84-130 the limit value can be set by parameter
334-MOTMX "Maximum motor temperature".

The following temperature sensors can be evaluated:

- Linear PTC (KTY 84-130, tolerance band yellow)

- Threshold PTC (to DIN 44081, DIN 44082)

—  Thermostatic circuit-breaker (Klixon)

With "KTY 84 -130" evaluation the current motor temperature is
displayed in actual value parameter 407-MTEMP in °C.
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Typical resistance values of a linear PTC (KTY 84 - 130)

g (1) | e s 9
-20 424
0 498
20 581
50 722
80 852
100 1000
150 1334

Table 6.11  Typical resistance values of a linear PTC of type KTY 84-130

Typical resistance range of a DIN PTC

Temperature (°C) Typical resistance values (Q)

-20...150 50 ... 4000

Table 6.12  Typical resistance values of a DIN PTC with a TNF
from 90 ... 160 °C

6-54



drive)))

Application Manual P6000

6 General software functions

Diagram of a DIN PTC

R
QA
4000

1230
550
250 \\
20+
_20 OC (:) TNF-20  /TNF\ TNFE+HS $

TNE-5  TNF+5S

Image 6.18 Resistance diagram as function of temperature of a DIN PTC

Note: The resistance of the DIN PTC is always defined relative to its
nominal response temperature (TNF, formerly termed Tyat)-
The measurable resistance is dependent on the fitting variant
(PTC in-line configuration).
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PTC evaluation dependent on the temperature curve of an IEC
standard motor

Irc

P

Response value

%

|
|
T
|
Release value |- — —___JI.____ ______ _
| |
| | \
| 1
| | L
| |
| |
E-OTM 1 ' '
0 |
ts) —> t

Image 6.19 PTC evaluation operation diagram

Ixt monitoring

Ixt monitoring protects the motor against overheating over its entire speed
range. This is especially important for internally cooled motors, since in
lengthy service at low speed the cooling provided by the fan and the
housing is insufficient. When set correctly, this function replaces a motor
circuit-breaker. The characteristic can be adapted to the operating
conditions by way of interpolation points.

For parameters see above.

Settings for 335-MOPCN

Inverter module Recommended 4-pole IEC | Rated motor current for motor
standard motor [kW] protection, MOPCN [A]
P6000C0007TBC1 0.375 2.0
P6000C0007SACT 0.75 34
P6000C0011SBC1 1.1 5.1
P6000C0015SBC1 1.5 6.5
P6000C0015TBC1 1.5 3.8
P6000C0022TBW1 22 5.6
Table 6.13 Rated motor current in factory setting in inverter module
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Inverter module Recommended 4-pole IEC | Rated motor current for motor
standard motor [kW] protection, MOPCN [A]

P6000C0030TCW1 3.0 7.5

P6000C0040TCW1 4.0 9.1

P6000C0055TDWA 55 11.6
P6000C0075TDWA1 7.5 16.3
P6000CO110TEW1 1 231

P6000C0150TEW 15 311

P6000C0220TFW1 22 441
P6000C0300TFWA1 30 571
P6000C0370TFW1 37 701
P6000C0450TGW1 45 85.1
P6000C0550TGW1 55 98.1
P6000C0750THW1 75 140.1
P6000C0O900THW1 90 168.1

Table 6.13 Rated motor current in factory setting in inverter module

Explanatory notes

* Ixt monitoring protects the motor against overheating over its entire
speed range when the motor protection characteristic is adjusted.
This is important for internally cooled motors, because in lengthy
service at low speeds the cooling by the housing and the fan may

not be adequate.

e To protect the motor, as a rule of thumb the motor protection
characteristic and operation of the IEC standard motor should
conform to the following limit values.

Observe the motor manufacturers' specifications.

Frequency (Hz) Rated motor current (%)
0 30
25 80
50 100
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6.4.5 Motor holding
brake

e
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6 General software functions

The following software functions are used in both the open-loop and the
closed-loop control modes.

Function Effect
* An electromechanical * The holding brake engages
holding brake can be when a minimum speed limit
actuated depending on a is infringed.
limit value

* Optionally, release and
engaging of the holding
brake can be timed.

The motor holding brake has two modes BRK1 and BRK2.

Motor holding brake BRK1

The diagram below represents the function of the motor holding brake
within the programmable speed range. The brake can be released by a
digital output set by the function selector dependent on a reference.

T

iz}

SBCW + — — — L — o 77x i SBHYS

I I t—>
0 t |
‘ [ N [
SBCCW +—— — »ff#Afffaf}ff%f ———— I isg\-ws
‘ | |
f | [ i
1 Y \ \
i \ \ |
t I 1
1 I—“ ‘ ‘ ‘
BRKL I I
Q
tims) —>

BRK1 Digital output
Image 6.20 Speed ranges of the holding brake in setting BRK1
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The parameter settings for the motor holding brake are made via the
"Outputs" buttons.

et =3
LAY

| Eeassjar

lrgats TTL e or arear.
—e TTLpuadibion indadis
Datpasts. nioe ared mncoder
Momeets of retia | Encoder | Mol pestecion Dotk | a»

Funetionn “mobor braks™

Dl | Anakog FOSAD | Digatal ULZEAT | sartuad |

0500 |BRED [14] = Holdrr brake harscton 1 BT |
DS01 [Gi2 [15) « Hebdeny brshe harsction 2 =] _ope |

SRR [P) = Dherencans wablined

Dulpd oplions = molor holdeyg beako [BRET]) B
Spured limit:
Closckwize 0 1rmn
Artrchoachwe Q 1rmn
Ot aticary poind.
Hyiboresn 1 1
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Parameters for motor holding brake BRK1

ProfiTool Function Value range FS Unit | Parameter
Clockwise BRK1: Speed limit for 310-SBCW
motor brake (clockwise) | 032704 | O | ™M 1 ceppom)
Anti- BRK1: Speed limit for 311-SBCCW
clockwise motor brake (anti- -32764 ... 0 0 rpm | (_FEPROM)
clockwise)
Hysteresis  |BRK1: Switch-on 312-SBHYS
hysteresis of motor brake 32764 .. 32764 | 1 om (_FEPROM)

Table 6.14  Parameters for motor holding brake BRK1

Settings of digital outputs for motor holding brake BRK1

Setting Function

cowom m
- owmWGOomm
NOWO™m
X omo=m

Output is set when the control reference
BRK1 has exceeded the value in parameter SBCxx | O O 0 ]
(clockwise: SBCW; anti-clockwise: SBCCW).

Table 6.15  Settings for FOxxx of digital outputs for motor holding brake
BRK1

Explanatory notes

* The speed limit for engagement/release of the holding brake can
be set independently for clockwise and anti-clockwise running.
Pay attention to the switching hysteresis.

* The switching points for the motor holding brake BRK1 are linked to
the reference value.
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Motor holding brake BRK2

When the brake functionality BRK2 is selected via a digital output,
the functionality is automatically adjusted. Allowance can be made for the
time for release or engagement of the motor holding brake by means of
separate timer elements. The precondition for release is that torque can
be built up.

W =3
ttti1

=
([T . TTL remer areaier.
] TTLfusdiion, incads
Qutzuty Motor ard encoder

Momerts of inertis | Encoder | Moim peoiscion  Bigke | Al

Fumnction Srmotor beake™

. St o of gl saipeits b BRI o0

Digtal | Andiog FOSAD | Digesl ULZEAT | virtued |

0500 [BF1 [14) = Hokdreg brahe furction 1 x| Opions.. |
05001 |2 [15] = Holdng brake barction 2 | Optons.. |

3T [25) = Crevics ratiakosd
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drive

3 Dulput options - melor holdimg beake [BREZ] | 3]
y Operation poim
[ R 0 1/mins
Delay L
(e rmasl, < Foehermncn elchon m m
Hysbmmer 1 me
g | cwen | aew |

Parameters for motor holding brake BRK2

ProfiTool Function Value range | FS | Unit | Parameter

Hysteresis BRK2: Speed hysteresis 315-SSHYS
for motor brake 1...32764 | 101 om 4 ceppom)

Open brake - BRK2: Delay in 316-TREF

reference input reference input with 0. 65535 | 100 ms (_FEPROM)
motor brake (brake
pick-up time)
Close brake - loop |BRK2: Delay in 317-TCTRL
control off deactivation of loop (_FEPROM)

control with motor brake 0..65535 | 100 ms

(brake release)

Table 6.16  Parameters for motor holding brake BRK2
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Setting of digital outputs for motor holding brake BRK2

F F F F

0 0 0 0

Setting Function S S S E

0 0 0 0

1 2 3 X

BRK2 Output is set. 0 a 0 ]

Table 6.17  Settings for FOxxx of digital outputs for motor holding brake

Explanatory notes

* ltis not possible to reconfigure a digital output from or to setting
BRK2 online. To set the parameters the power stage must be
inactive.

* |n conjunction with brake actuation BRK2 with the motor protection
control ENMO, the timer element 247-TENMO "Time between motor
contactor and active control" is run before and after brake actuation.

Time diagram of motor holding brake BRK2

t\Hz\T
SSHYS - ——
- BB
ssmvs fH- 4o
| ! | L
Il | |
H— ‘ i
! \ | Lo
STRART; [i | f ! L
y ‘ \ |
o ! |
POWER ' [ : -
° o “ | o]
1 : :
BRe2 ] 1] | .
1
| | IREF e
—5 l<MPT

POWER Inverter power stage
BRK2 Digital output
MPT Motor flux build-up phase (generated automatic via loop control)

Image 6.21 Time diagram of motor holding brake BRK2
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Explanatory notes

* Reference # 0 rpm

* In the start phase the motor holding brake is switched depending on
the reference value. If the current reference value is # 0 rpm, the
magnetization phase to build up flux in the motor is run for the time
MPT. Then the digital output = BRK2 is activated and the timer
element 316-TREF is activated. The 316-TREF time parameters
should be set to the pick-up time of the brake. At the end of the time
316-TREF the brake should be released and the drive accelerates to
the preset reference value. At the end of the time 316-TREF the
functionality of the motor holding brake BRK2, the "reference
reached" message and the standstill recognition are determined by
the actual value of the rotor.

* Reference = 0 rpm

 |If at reference = 0 rpm the actual value is in the configured
"reference-reached window" of parameter 230-REF_R, motor
standstill is detected. Simultaneously with reference input = 0 rpm,
when the actual value of the speed limit 315-SSHYS is reached the
timer element 317-TCTRL is started. The 317-TCTRL time
parameters should be set to the release time of the brake. At the end
of the time 317-TCTRL the brake should have safely engaged and
hold the load. Finally the power stage is disabled.

¢ Inthe event of an error all outputs are set to LOW and the motor
holding brake closes.

All configuration options are to be found in the "CANg,e," and "Profibus”
User Manuals.
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6.5.1 CANgpen

1.

24
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LL R ]
Bl sysinms,

Moo arml arcode B
Catopen | Prefius |
Address CAMopan |_|
D eate: [T ——— - |
Modi:
[1 = Emylioren Tat#on  [Festimmmrsy vath chrusg vt Lable] =]
Evert contiol sending dats
oo | nEom.| e  neow |
o | Cwed | |
ProfiTool Function Value range FS Unit | Parameter
Address Setting device address 0. 127 1 580_COADR
CANgpen (_CAN)
Baud rate 581_COBDR
B_1M...B10 | B500 (_CAN)
Operation 638_H6060
mode 128 ..127 ! (_CAN)
BUS Setting Effect
0 B_1M 1 MBaud
1 B800 800 kBaud
2 B500 800 kBaud
3 B250 250 kBaud
4 B125 800 kBaud
5 B50 50 kBaud
6 B20 20 kBaud
7 B10 10 kBaud
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Event comleol THPTON

S0 i i N

13

Evenl conlrol TP

505 i N N

7 il
I
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6.5.2 Profibus

1

®
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Evenl conlrol TXPLIM

6-67

> B~ Ho B B> B B - |



drive)))

Application Manual P6000

6 General software functions

M arml urcode

2 B
g | Cwes | e |
ProfiTool Function Value range FS Unit | Parameter
Address Setting device address 0. 127 0 582_PPADR
Profibus (_OPT)
Process data channel 589_O0PCFG
configuration 0..2%5 0 (_LOPT)
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6.6 Cam contactor
group
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Software cam contactor groups today offer the possibility of almost
entirely replacing expensive mechanical cam contactor groups, and at low
cost. This enables simple parameter setting and provides for clear
functionality with short commissioning times.

The cam contactor group implemented in the position controller can best
be described as a roller with radially ridging (cams) along the roller axle.
On the roller,16 cams with start and end position referred to the roller
diameter (cycle) can be arranged in any way desired. Each cam is
assigned an action register, which triggers the corresponding actions
when the cam is reached. For example, this state can be signalled to a
higher-level control by setting a flag CMx. The flag status CMx can be
transmitted via outputs or over the field bus. The cam status can also be
used by writing to a PLC flag Mxxx in the "PLCMotion" sequencer.

Camld
=

f_ | i ki el can senlactbal ey

BaThar By

The cam contactor group is started and processed when the number of
cams is specified as not equal to zero.

Cami g
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®

PO -I..

_I
I i | _ew |

Double-clicking in the Action column opens up the following window:

e Press F1 in the "Define Action" window to open the latest online help.
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The relevant contactor group configurations are made with the following

parameters:
ProfiTool Meaning Value range FS Parameter
Start position The cam positions can be Set in any 0. 2147483647 0 743_CSTAP
order, but logically must always be (_CAM)
N within the cycle. No check is made of 744_CENDP
End position this condition! 0...2147483647 0 (_CAM)
) FFFFO00 | 745_CACTN
Action 00000000H ... FFFFFFFFH OH (_CAM)
At the end of the defined cycle a new
cycle begins. The cycle is specified in
user-specific units (positioning). If no
Cam contactor group cycle unit |s.sp.ecmed, the calculation is 0. 2147483647 0 741_CCCYC
made in increments (speed- (_IN)
controlled), with 65536 increments
corresponding to one revolution of the
motor shaft.
Only the defined number of cams is
evaluated. If the defined number of 742_CCNUM
Number of cams ) 0..15 0
cams is zero, the cam contactor (LIN)
group is not processed.
) . Logically, the cam length should be 747_CCHYS
Hysteresis to prevent jitter chosen greater than the hysteresis. 0...2147483647 0 N
Here the position source feeding the
cam contactor group is set. The
following settings are possible:
"ENCD [0] = Cam contactor group
cycle referred to position encoder" :=
The cycle of the cam contactor group 740 CCENC
Reference position is determined by the current position ENCD ... EGEAR ENCD -
" (_CAM)
of the position controller.
"EGEAR [1] = Cam contactor group
cycle referred to master encoder" :=
The cycle of the cam contactor group
is determined by the external master
encoder.
R T 750.x_CCDIR
Direction=dependent switching NEG ... OFF OFF (_CAM)
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Master encoder for cam contactor group

BUS Setting
0 |ENCD
1 EGEAR

@ The cam length should be chosen greater than the hysteresis.

CACTN = Action registers of the individual cams

For each cam the following actions are possible (including in multiple
combinations):

Bit

Action

0

Reserved for overrule (currently inoperative), possibilities
include emergency stop, error,...

—_

Reserved for overrule (currently inoperative)

Reserved for overrule (currently inoperative)

Reserved for overrule (currently inoperative)

Set output 0S00 (FOS00 = CCOUT)

Set output OS01 (FOS01 = CCOUT)

Set output 0S02 (FOS02 = CCOUT)

Set output OS03 (FOS03 = CCOUT)

Set output OE00 (FOEO0 = CCOUT)

O o Nl o ga| | W| N

_
o

Set output OE02 (FOE02 = CCOUT)

—_
—_

Set output OE03 (FOE03 = CCOUT)

—_
N

Set output OV00 (FOV00 = CCOUT

—_
w

(
(
(
(
Set output OEO1 (FOE01 = CCOUT)
(
(
(
(

)
Set output OV01 (FOVO1 = CCOUT)

—
~

Not used

—_
ol

Not used

16...23

Number of iMotion flag (00h - 63h) or >63h for OFF

24 .31

Number of iMotion flag (00h - 63h) or >63h for OFF

Application Manual P6000
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6.6.1 Hysteresis

6.6.2 Synchronization
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To prevent jitter, a hysteresis can be specified. The first time the cam is
reached the entry position is stored. If the cam is quit at the same
position, for example, the cam state is only deactivated when the
hysteresis (747-CCHYS) is also quit. For unique identification of the cam,
the cam length should be adapted to the maximum velocity of the drive
(detection in 1ms cycle).

Logically, the cam length should be chosen greater than the hysteresis.

Entry position into cam

Hysteresis

\ Jitter Cam
I /

|
| Start position End position
|
:

Extended cam condition on re-emergence at entry position

Ny
%

Start position End position

Synchronization of the cam contactor group to the current position via
PLCMotion:

By a positive edge of flag M75 the cam contactor group is synchronized to
the current position.

Synchronization of the cam contactor group to the current position via
terminal:

With a positive edge at the input programmed for start of "CAMRS (34) =
reset cycle of cam contactor group" the cam contactor group is
synchronized to the current position.
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6.6.3 Stop
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Stopping cam contactor group via PLCMotion or field bus:

If the number of cams (parameter "742-CCNUM-Number of cams") is set
as zero, the cam contactor group is stopped.

Stopping cam contactor group via terminal:

If the input in the "Inputs/Digital" or "Inputs/Digital ULZ-EA1" user screen
is programmed for cam contactor group, but not set, the cam contactor
group is not processed.

Il s

Aot | Digesl [ DgRal UZEAT || viasd |

B0 [OFF [0) = e hncon =|| I I
IE01  [OFF (0) = reo furcsion = e |
IE0Z  [OFF [0} = reo funcsion =l| L I
IE03  [OFF [0) = o huncon =|| I I
IE0H [ OFF (0f = i fursction =1 I I
IEQS | OFF [0f = o function =] [t I
IEE  [OFF [0) = i harctom = I
IEOF  [OFF (00 - no urction = | |

Diption "ULZ-EAT" not connecied

o | pwew | |
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6.7 KeyPap KP10
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Function Effect
* Definition of the permanent » Selection of key actual
displays values for permanent display
* Composition of the user- » Selection of key settings for
defined parameter subject the application
area _11UA

User-defined parameter subject area _11UA

* The user definable subject area _11UA is only visible in the PARA
menu on the KEYPAD KP10 control unit.

e Parameter 13-UAPSP conceals a data box in which a maximum of
14 parameter numbers for viewing in subject area _11UA can be
entered.

* No actual value parameters can be displayed in the parameter
subject area.

* All parameters displayed in this subject area are editable at user

level 1.
Uses spphcation (FARA) | Lgar apeicaton val) | 4| v
Thee Iodlowing parameters sre daplaved in the
usen chefriabile nbyed anea L11014)
bt Frasaymanter rusmher | = |
1] ]
1 ]
H| 0
3| 0
4 ]
[ o
| ]
7 ]
a ]
al n e
i IrlJ

Image 6.22 Configuration of the user-definable parameter subject area
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User-definable actual values

* The user-definable actual values are only visible in the VAL menu on
the KEYPAD KP10 control unit.

e Parameter 12-UAVAL conceals a data box in which a maximum of
14 parameter numbers for viewing in the VAL menu can be entered.

» Editable parameters can also be displayed.
* All parameters entered here are visible at user level 1.

FP10 selugp | 3]
Uses sppbcation (VAL) | Disgags | 1] ¢
Thez IoBowireg parameters e diplayed addeonaly in
e WAL, mrerm
bnddes | Fausmeter ragmhes | =
0 0
I. IJ_
2 0|
4 o)
5| ol
| 0
7 0]
a 0
al n =
| I-IJ

o (R R

Image 6.23 Configuration of user-definable actual values in the VAL menu
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Display for continuous actual value display and bar graph

[l inactive (Low level)

B active (High level)

Image 6.24 Display for continuous actual value display and bar graph

The continuous actual value display and bar graph can be used
separately to display actual values. The bar graph is used for status
display of system values or to view trends of individual actual values.

Uses appbostion [VAL] | Capiays | Al
Parametes Tor:
Mo [
Confinugus achasd vabm dsfi0 |0
Ha g T
Spediic sbon of g 13 Only Bicessan for
S parenrapiG

Image 6.25 Configuration of the continuous actual value and bar graph display

ProfiTool Value range FS Parameter
13_UAPSP
Parameter number 0..999 0 (_KPAD)
12_UAVAL
Parameter number 0..999 0 (_KPAD)
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ProfiTool Value range FS Parameter
Continuous actual value
ooy 1..999/0..255 | 400/0 360*0'?'_3}(@%?*[’”0)(
zzf /g Ir:g::x 1..999/0...255 170/ 361—BAI(:‘_GKI/D§I;;LBGIDX
Settings for 360-DISP and 361-BARG
Function Parameter KP:O USer | misp | BARG
PT KP10 g
Actual torque 14 ACTT 2 a 0
Actual speed 77 SPEED 2 0 0
DC-link voltage 405 DCV 2 O 0
Control actual value 400 ACTV 2 O
Current control reference 406 REFV 2 ] u]
Effective value of apparent current 408 APCUR 2 0 0
System time after power-up 86 TSYS 3 a
Position controller operating hours 87 TOP 3 0
Power stage operating hours 413 ACTOP 2 |
States of digital inputs and outputs 419 I0STA 2 0 0
Filtered input voltage ISAOO 416 ISAO 4 ]
Filtered input voltage ISAO1 417 ISA1 4 |
Filtered input current ISAOO 418 IISAO 4 a
Motor temperature with KTY84 evaluation 407 MTEMP 2 0
Interior temperature 425 DTEMP 2 O 0
Heat sink temperature 427 KTEMP 2 0 0
Faulty parameter in self-test 423 ERPAR 4 0
Filtered output voltage 420 0SA00 4 |

Application Manual P6000

Table 6.18
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Scaling of parameters

Parameter Function Effect/Notes T
value
SPEED Current actual Clockwise only (positive values only) Max. speed
speed
APCUR Current apparent 2%
current N
ISAQ Voltage or current
at analog input 10V/20 mA
ISA0O
ISA1 Voltage at analog 10V
input ISAO1
MTEMP Current motor Motor temperature only with linear o
) 200 °C
temperature evaluation (PTC)
KTEMP Current heat sink | < 15 kW: Temperatures > 100 °C in the
temperature power stage module correspond to
temperatures > 85 °C on the heat sink and
result in a shut-off 200 °C
> 15 kW: Temperatures >85 °C result in a
shut-off, because the temperature sensor
is mounted directly on the heat sink.
DTEMP Current interior Interior temperatures > 85 °C result in a o
200 °C
temperature shut-off
DCV DC-link voltage Referenced values dependent on device
version 500V/
P6000xxxxS 500 V 1000V
P6000xxxxT 1000 V
ACTT Current actual
Max. torque
torque
Table 6.19  Scaling of parameter actuals
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6.8 Actual values
i S
1 n B ————
6.8.1 Tem;_)ere_lture Function Effect
monitoring
¢ Visualization of device and
motor temperatures
Tepmumiess | Device | St | Caticpen |
;|
Motos orly KTYB4) ['C) -
Image 6.26 Temperature actual values display
Parameters for temperatures
ProfiTool Meaning Value range FS Unit Parameter
Heat sink Inverter heat sink temperature . 427-KTEMP
(_VAL)
Interior Inverter interior temperature . 425-DTEMP
(_VAL)
the motor Motor temperature. Only displayed if the 407-MTEMP
motor is fitted with a linear temperature * (_VAL)
sensor KTY84-130

Table 6.20 Temperatures

Explanatory notes

¢ Parameter values which are produced from current calculations and
so are not editable have an asterisk (*) in the "Value range" column.
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6.8.2 Device data

6 General software functions

Function Effect

¢ Delivery of all data of the * Unique identification of the
position controller position controller and the
device software

The device data contain information on the hardware and software which
should be kept to hand and quoted when calling on telephone support.

The device data can in part also be read from the rating plates.

| Acutsl volees  E3|
Tergwonees  Dwvce | Siry | Cabopen |

olhwaie vermn YiIe -0
c5 DCTAH
Gnal ruirile Da1000822

Db sl s 1

et (i
T

Dipegeatireg b 122 h

Tievwn aftrs possses ony r-n

Image 6.27 Device data tab

Parameters for device data

ProfiTool Meaning Value range FS Unit Parameter
Software version Software revision . 92-REV
(_STAT)
Software version Revision index as suffix to revision . 106-CRIDX
suffix -xx number (_STAT)
CS: Checksum XOR . 115-CSXOR
(_STAT)
Serial number Serial number of device . 127-S_NR
(_STAT)
Data set name Data set name 89-NAMDS
0-28 characters - (_CONF)

Application Manual P6000

Table 6.21 Device data
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ProfiTool Meaning Value range FS Unit Parameter
DC-link voltage Current DC link voltage ) 405-DCV
(_VAL)
Operating hours . 124 87-TOP
(_VAL)
Time after power-on 86-TSYS
1...65535 0 A ( VAL)

Table 6.21 Device data

Explanatory notes

* Parameter values which are produced from current calculations and
so are not editable have an asterisk (*) in the "Value range" column.
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6.8.3 Option

Application Manual P6000

6 General software functions

Function Effect

¢ Delivery of all data of the * Unique identification of the
option module connected option module

| Aculalvaboos |
Tempwrstnes | Device | Skea | ChMogen |
Inedifieation option module:

Wincle  Mnoplion

Coftware versionr 000

Image 6.28 Option module status display

Use of the following modules is possible:

¢ Profibus field bus module ULZ-DPV1
¢ 1/O expansion modules ULZ_EA1

The actual value display is dependent on the module concerned

For more information on the option modules refer to the relevant User
Manual (e.g. Profibus User Manual).

6-83




drive)))

6.8.4 CANqpq, field

6 General software functions

Function Effect
bus status
* Delivery of status of CANgpen ¢ Unique identification of
communication correct data transfer
| Aculalvoboos ______H]
Temesratnes | Device | Skots | CélNopen |
At mode:
Eatylires TabPeg  (Positioning wth disng 1ot tabie]
Contlword e 300 | 0600H | 00 |
Geshut word fbgte 30)  RBAH I BC2AH
Shate of restincsl:
127 - Pae-Diptrational
Image 6.29  Status of CANgpe, cOMmunication
Parameters for temperatures
ProfiTool Meaning Value range FS Unit Parameter
Active operation | Active CANyen Operation mode as per R 653-H6061
mode DS402 (_CAN)
Control word Control word of field bus communication 573-H6040
(byte 3-0) * 574-H223E
(_CAN)
Status word Status word of field bus communication 572-H6041
(byte 3-0) * 575-H223F
(_CAN)
Network status | Current status of network 588-NMT
(_CAN)

Application Manual P6000

Table 6.22  Temperatures
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Explanatory notes

e Parameter values which are produced from current calculations and
so are not editable have an asterisk (*) in the "Value range" column.

* Detailed diagnosis of the bus system is only possible with standard
commercially available bus analyzers. Here it is only possible to
check the control and status information.

) For more information on CAN communication refer to the CANgpen, User

l» Manual.
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6.9 Warnings/
Errors

1
s

Image 6.30 "Warnings/Errors" tab
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6.9.1 Warning
messages
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Function

6 General software functions

Effect

* When programmable limit values are
exceeded for various actual values of
the inverter module or of the motor a
warning is delivered.

\Warning messages are automatically reset as soon as the cause of the
warning no \onger exists. The warning message s sent via the digital
outputs, and at the same time the actual value 10 be monitored for the
warning is also defined.

Wisming thoetholds

Mt sirk tnmpessi re C

Irisior iempershae [ =

Motos temperatuse fonk KTIM| [ =

Uredervoltisge [Co W

Drereoltages IISIII v

Spesd [T e

Appareni cumsnt [Co—

Torqe [ 15327 tm | Optins.. |

Image 6.31 Warning thresholds

* Animpending fault in the
drive system is signalled in
good time to the system
control.

\Warning messages

ProfiTool Value range FS Parameter
Heat sink temperature 5...100 100 ??eﬂvghT)l
Interior temperature 5..80 80 5(0_1VV/\\AIIRLII)D
o R s | w | S
Undervoltage 0...800 0 5(0_?\)IVX¥{LI\5J)V
Voltage overload 0...800 800 s?j‘WAWRL'\%V
Output frequency 0..32767 32767 5(?\?V7\VI\R"N)S
Apparent current 0...1000 1000 5(0_%'&’!}'&')3
Torque -10000 ... 10000 10000 587WX¥1LJ)()
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ki | ProfiTool Value range FS Parameter
. 508_TWLTQ
Switch-on delay 0..10 0 CWARN)

Explanatory notes

* Any warning can be delivered at any digital output.

+  The motor temperature warning (WLTM) indicates a motor
overload.

* The device temperature warning (WLTY) takes the temperature
value from the sensor on the heat sink on the power stage
fransistors of, in the case of small inverter modules, directly from the
power stage module.

+ Owing to high breakaway and startup torgues, it may he necessary
1o activate the torgue warning threshold only after the threshold
value has been exceeded for a period of time. This can be done with
parameter 508-TWLTQ "Switch-on delay for torque warning
thresho\d".

* \nadequate or excessive DC-link voltage triggers the undervoltage
(NLUV) or voltage overload (WLOV) warning as appropriate.

+ The status word 120-WRN is formed from the current warning
messages. \tis displayed in the Exror/\WWarning window.

Note: The warning messages are displayed in the PROFITOOL on a
separate status bar. They can also be evaluated in hexadecimal
coding in parameter 120-WRN.

=]

) Alisting of the error and warning messages displayed in the PROFTOOL is
l » agiven in the Appendix.
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Warning messages are assigned a hysteresis:

Physical variable Hysteresis
Voltages Undervoltage -0V/+ 10V
Voltage overload -10V/+10V
Temperature -0°C/+5°C
Frequency +0Hz/-1Hz
Table 6.23  Hysteresis of warning messages

Status word 122-WRN

Warning Function Hex value Bit
Warning message when heat sink
WOTI temperature has exceeded value in 0001H 0
parameter 500-WLTI
Warning message when interior
WOTD temperature has exceeded value in 0002H 1
parameter 501-WLTD
Warning message when motor temperature
WOTM has exceeded value in parameter 502- 0004H 2
WLTM
Warning message when DC-link voltage has
wov exceeded value in parameter 504-WLOV 0008H 8
Warning message when DC-link voltage has
wov fallen below value in parameter 503-WLUV 0010H 4
Warning message when output speed has
WLS exceeded value in parameter 505-WLS 0020H S
Warning message when apparent current
wiS has exceeded value in parameter 506-WLIS 0040H 6
WIT War.ning megsage when 1%t integrator of 0080H 7
device is active
- Reserved 0100H 8
WIT Warnm_g me_ssage when Ixt integrator of 0200H 9
motor is active
Warning message when torque has
wiTa exceeded value in parameter 507-WLTQ 0400H 10
Table 6.24  Hexadecimal representation of warning messages
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6.9.2 Error messages

6 General software functions

Function

Effect

« Display of faults in the drive
system

Quick location of the cause
of the error and definition of
the response of the drive to
an ervor

Error messages can be detected and evaluated by
way of the status LEDs of the inverter module. \f
the red LED H1 is flashing an error has occurred.

The response 10 an error can be parameterized

according to the cause of the error.

Flash code of

Display

red LED (H1) KeYPap 2GR

1x E-CPU Collective error message

2X E-OFF Undervoltage shut-off

3x E-0C Current overload shut-off

4x E-OV Voltage overload shut-off

5x E-OLM Motor overloaded

6x E-OLI Device overloaded

7x E-OTM Motor temperature too high

8x E-OTI Heat sink/device temperature too high
Table 6.25  Error message signalling

Note:

For more error numbers and possible causes refer 1o the
Appendix.

Application Manual P6000
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Acknowledgment and resetting of errors
Errors can be acknowledged and reset in various ways:

* Rising edge at digital input ENPO

+ Rising edge at a programmable digital input with setting of the
function selector to RSERR

+ \Nrite value 1 to parameter 74-ERES via bus system or via
corresponding bit in control word

* \nthe ProfiTool, on the Error/\Narning tab, by clicking the "Reset
error” button

Errors and their responses

o eacions . | Enoemeachions _____________________________________K

Urdervollage rvede [HALT [2) = Block power stage =]
Overeoliage vveris [LOCEH [4) = Blexch gueovses shiage, sarve st in-slt =
Orvesiamserd rrerstes [LOCEH [4) = Bk prewems stge, save sparsit ie-cian =
rvetlesmpren shuae wrristn [LOICKH [4) = rlock gowstt stade, save spsinat re-start =
It pwitch oif meotoe [|||| KH (4] = Black powser shage, 5w agural ie-san j
Estranal et [STOP 21 = Sk chowrs it Lt dben sicrs =
Wie damage o 4...20 mh, [STOP 131 = Shoms dhoow waeh ot decoskerstion |
Indischanged it pestiches [STOP 13 = Slews hoewrn v faust dereeleration =]
Limil switch activated [[5TOP 2] = ks chemwr vt Lanat cceomlon e = |
Saltvans ksl swalch [[afARH [1] = arming message achasied, Exsoute Quick S1p =
Pusdirag [STOP 130 = Siow down wieh Faudk dacoserstion =
Teackirg anod |‘-A".-!u|1H 1] = waming message schasted ;I
PLC - peoceds progiam peauénge [HALT [2) = Brhock poweer stage =]
Tim dhelewy of ooy maszage E-OC1 |ﬁ_ ey Lirof Slop Famp... |

Lo cwe |

Image 6.32 Setting of error responses
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ProfiTool Value range FS Parameter

Inverter undervoltage STOP ... RESET STOP 512_R-OFF
(_ERR)

Inverter voltage overload STOP ... RESET LOCKH 51(4E§r_{?v

Inverter current overload STOP ... RESET LOCKH 51(‘%2;))0

Motor overheating STOP ... RESET LOCKH 516_R-0TM
(_ERR)

Motor Ixt shut-off STOP ... RESET LOCKH 519 R-OLM
(_ERR)

External error message WARN ... RESET STOP 52(4—E|:{'RE)XT

Wire break at 4 .. 20 mA WARN ... RESET STOP 525(’—;;‘;“

Interchanged limit switches STOP ... RESET STOP 53(5—EFF‘{‘RL)SX

Limit switch approached STOP ... RESET STOP 5?4&1;)5

Software limit switch NOERR ... LOCKS WARN 54?—;;3;’“

itioni 536_R-P0S
Positioning STOP ... RESET STOP (ERR)

Tracking error WARN .. RESET WARN 542 RFLW
(_ERR)

PLC sequence program WARN ... RESET STOP 54(1 _EFF{{_F}:)LC

Time delay, error message E-0C-1 0...1000 0ms 54(5E:{IFE{?C

Explanatory notes

Table 6.26  Error messages

See Section 6.2.3
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Meanings of the various error responses

Function

No response

Trigger warning (message), no further response relating to drive

Disable power stage.

If the error is no longer present, the device can be restarted after
confirming the error message. If auto-start is programmed (7-AUTO=0N),
the device starts automatically following the reset.

Brake drive with error stop ramp down to O rpm, then disable power stage.
If the error is no longer present, the device can be restarted after
confirming the error message. If auto-start is programmed (7-AUTO=0N),
the device starts automatically following the reset.

Disable power stage and secure against restarting.

If the error is no longer present, the device can be restarted after
confirming the error message. If auto-start is programmed (7-AUTO=0N),
automatic starting of the device is prevented.

Brake drive with error stop ramp down to 0 rpm, then disable power stage.
Secure against restarting.

If the error is no longer present, the device can be restarted after
confirming the error message. If auto-start is programmed (7-AUTO=0N),
automatic starting of the device is prevented.

Disable power stages and wait for error reset by power down/up.
NOTE:
This error can only be reset by powering down and back up!

After a reset the device runs through an initialization and self-test phase.
During this time it cuts bus links and detects no signal changes at the
inputs. Additionally, the outputs return to their hardware home positions.
Conclusion of an initialization and self-test phase can be indicated by way
of a digital output with "Device ready".

If the error is no longer present, the device indicates "ready" following the
reset and can be restarted. If auto-start is programmed (7-AUTO=0N),
the device starts automatically.

Application Manual P6000

BUS | KP/PT
0 | NOERR
1 WARN
2 STOP
3 STOP
4 | LOCKH
5 | LOCKS
6 | RESET
Table 6.27

Response to error

Presentation of error history

Parameters 95-ERR1 10 98-ERRA4 store the error with its \ocation and
number and the time of error referred to the operating hours meter.

6-93
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Alter each error the error memory scrolls on and error parameter
95-ERR1 displays the \ast error.

| Wamings/Enos 3|
Lasi peece
Lreer | ~0h, Drisgrosis |
Emge reactions I Repet s I
Emar hitteay

b [T _vugess |
3 baat BT T th'm-ﬁ!_
dth last 'EE Wﬂ'ﬁ_

Image 6.33 Display of error history in PROFIToOL

Example of viewing on PROFITOOL:

95-ERR1 = E - OTM - 1, 191h
Time of error
referred 10 operating

hours meter

Error \ocation no. (cause)

Error
ProfiTool Meaning Value range FS Unit | Parameter
Last error - Last error occurring 95-ERR1
Error 0...65535 0 h (_ERR)
Last error - System time on 94-TERR
Time point occurrence of last 0...65535 0 min | (_ERR)
error
Error history - Second-last error 96-ERR2
2nd last 0...65535 0 h (_ERR)
Error history - Third-last error 97-ERR3
2nd last 0...65535 0 h (_ERR)
Error history - Fourth-last error 98-ERR4
2nd last 0...65535 0 h (_ERR)

Table 6.28  Parameters from subject area _51ER Error messages

Application Manual P&O00 6-94
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[} Note: Alisting of the error and warning messages displayed in the
l B PROFTOOL is given in the appendix.

Example of viewing via KEYPAD KP10:

Error location ne

Error

E-OC time limited error checkback

When switching in the motor cable at the motor output of the position
controller, if the power stage is active or the motor is still excited high
voltages and currents will occur for a short period of time. Although they
cannot destroy the freguency inverter power stage, they do produce error
message E-OC-1. The power stage is disabled as soon as the current
overload is detected with message E-OC-1. The programmable time delay
delays the error message, and at the end of the delay time a check is
made whether the hardware enable ENPO is still set. \f it is, the error
message is signalled.

Application Manual P6000 6-95
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7.1  PLC functiona-
lity
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The firmware includes a routine for sequential processing of a user-pro-
grammable sequence program.

Number of programs in device memory: 1
Number of command ines per program: 254
Edit time per command \ine: 1ms

The sequence program permits.

+  Starting motor control

+ Reference input for motor control (torgues, speeds, position)
+ Settinglreading analog and digital inputs/outputs

+  Reading/writing parameters

+ Mathematical operations (+,-%, 1, %, <,, =, modulo, abs, round)
* \Logic operations (AND, OR, Exclusive OR)

+ Time of numerator functions

+  Single-axis positioning control

An installed PROFITOOL is reguired for use of the PLC functionality and the
PLC Editor, as itis an integral component of it.

Pres soluiion:
E mi‘mdmmﬂmmﬂﬁ-

ruumm_ Borse st || Expanded ¥
tt ‘rJ 1 1
11I.-rr\-'\hruw\-1h’
Teprrrem e
Outpids,., P eleserc s Flampd. | Loop contral.. | Miotor and encodes.. |
EEEUT > % n =
B ayvtems_ | Comges.. |  KPiDseno_ | ne. |

J— P S

ctadvabems . | Emowaring | Maressd mode

e satting in device | Lorcel | Helpy |

Image 7.1 PROFITooL main window
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7.2 PLC program

7.2.1 PLC Editor

Application Manual P6000
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The PLC Editor is a component of the PROFIToOOL and accordingly can
only be used by way of the PRORTOOL.

PliF dit [Plefg*] [ [O] =]
[de E PACProges [ ¥
Dii-"ﬂ| Jt|ftnl!. ﬂﬁ|g!| T'.‘%-'-.l n'!.-lw'!.-| 424

TLTEA0, 2, \TMP\Plen na &

Tastcoding - O Esar (5] 0w aeranglt]

The PLC Editor is only required for project design and initial commission-
ng. \n-production commissioning of the drive controller is then effected by
way of the PROFITOOL data set or the DATACARD.

The PLC Program Editor offers the following functions:

«  Program writing
- Program writing editor

— Generation of a text declaration file <projectname> ixt for the

variables for display of application-specific texts in the PROFI-
Toou

- Syntax checking of the command code
- Renumbering of the line numbers
+ Program hand\iing
- Loading/saving/printing/writing new programs
- Loading/saving of a program from/to the connected drive con-
roller
Loading/saving a program from/to a PROFITOOL data set

+ Online help on the PLC Editor and on the command syntax,
with examples

73
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7.2.2 Writing a new
program

7.2.3 PLC program
structure
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Al PLC functions can be selected via function buttons.
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For a quick start or 1o write a new seguence program the syntax check
is called up with an empty text hox. The PLC Editor now offers the facility
0 Write a rump program.

The PLC Program Editor supports the PLC Editor program writing, pro-
gram handling and online help functions. The functions can be selected
by way of buttons - see section 4.2.1 "PLC Editor".

A program is divided into two parts:

1. Text declaration for variables, flags, numerators and timers used
2. Seqguence program

The text declaration \dentifies the variables, flags, numerators and
fimers used in the seguence program with the application-specific
function. From the text declaration, a text file is generated which is evalua-
ted In the PrROFITOOL and which displays the variables with the applica-
fon-specific texts.

The text declaration begins with the identifier, containing the project name
of the text declaration file (for details see "PLC program files").

$TEXT (projectname) ; Begin text declaration
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Assignment of the parameter texts follows:

DEF M000 = Reference point_OK
DEF HO000 = Reference position_1
DEF H001 = Reference position_2
DEF H002 = Actual position

DEF HO003 = Zero correction

The end of the text declaration is always marked by the \ine:
END

The text declaration is optional. Non-declared PLC parameters are not
displayed in the text file and displayed in the PROFITOOL with their num-
ber.

Wanably
Hc
Hid
HipE:
Hid
HOM
HOoS
HC

AT

]

Bild 7.2 Display of PLC variables with application-specific texts

The sequence program follows on from the text declaration. \t contains a
program header, the actual program part and the program end.

The program header comprises a Wine containing the program number
(here at the moment only %P00 possible).

%P00

The lines of the actual program part are designated command \ines.
The maximum number of sets that can be stored in the PGO0OO is limited to
254 (NOO1 ... N254). Each command line is composed of the line number,
the command and the operand. Separated by a semicolon, a comment
can also be inserted.

NO30 SET M0O0O = 0 ; Reference point not defined

At the end of the program the following line (without line number) always
comes:

END

You will find sample programs in the installed PROFTOOL directory
" Auserdatalsamples\PLC".
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7.2.4 Program
checking and
editing

7.2.5 PLC program
files
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The syntax check checks the current program for errors in the command
code. It is automatically run when the program is saved to the drive con-
troller, or can be executed manually by clicking the relevant button. The
result of the check is displayed on the status bar. \f error messages occur,
a double-click on the message \eads directly 1o the program \ine contai-
ning the error.

The renumbering of the line facilitates the insertion of program sets.
On renumbering, the first ine is assigned the number NO10, and all fur-
ther numbers are incremented in stepwidihs of 10 (NQ20, NO30Q, ..). \fa
program cannot be displayed in such a way within the specified \ine range
(Q01-254) the stepwidin is automatically reduced.

The program content is stored in two files:

1. Program file *.p\c
This file contains the seguence program and the text declaration, and
so holds the complete program information. This means when for-
warding the PLC program all that is needed is 1o copy this file.

2. Text declaration file <projectname>.txt
The file is used by the ProriTooL 10 display the application-specific
parameter names.
\tis automatically generated from the text declaration of the program file
after the program was heen successiully loaded into the drive controller
or Into a data set. The <projectname> .t file is copied 1o the PROFI-
Toou directory
“WATTDRIVE\ ProfiToolMirmdatal<projectname> o, This file is only
available on the PC with which the program was written and the source
code was \oaded into the drive controller. \t can be copied to other PCs,
however.

The enfire sequence program is stored as machine code in two parame-
ters. These parameters are contained in the device data set, and can be
\oaded and saved accordingly via the PROFTOOL of for in-production
commissioning via the DATACARD.

-6
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]

7.2.6 Program hand-
ling
Open / Edit

Save after creating/editing
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To reproduce all program information and data each program must be
saved as a*.plc file.

The comment lines in the seguence program and the text declarations are
not stored in the controller or in the device data sef, so they cannot be
read back.

An existing PLC program can be opened in different ways:

1. Double-click on the *.plc file. The PROFTOOL opens, and in turn \aun-
ches the PLC Editor and the program.

2. Open from the PROFITOOL menu hy choosing "File/Open/PLC
seguence program ...".

Bild 7.3 Open a PLC program via the ProfiTool

3. Open via the running PLC Editor. ﬁl

4. Open a program from a device data set. %,

An existing PLC program can be saved by the PLC Editor in different
ways.

11
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1. Save a program to a file El

BY way of this button a *.plc is created on your PC containing the
PLC program and the text declaration. As well as the *.pic file the text
declaration file is also created - see section 4.2.5"PLC program
fles".

. Save a program o a device EE

By way of this button the PLC program is stored in the controller. \tis
saved as machine code in two parameters 0- see section 4.25"PLC
program files".

. Save a program 1o a data set ﬂ,

\Where a device data set exists, this button can be used 1o save a
PLC program 1o it.

Achtung: \tis not possible 10 create a new data set containing only the

PLC program.
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7.3 PLC command
syntax
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Operand Comments Operand Comments
Cxx, Cyy  [Numerator index 00-10 b Value 1-32
Hxxx, Hyyy |Variable index 000-127 Status of a numerator
P d 0...65535
Fxxx, Fyyy |Variable index 000-127 (16 bit
XX, Z Timer index 00-10
d : t Status of a timer
Ny Line number 001-254 0 ... 4,294,967,295 (32 bit)
PARA[D, ] Parameter number n 000-999 ‘ Floating-point numeric value
' |Parameter index i 000-255 (32 bits)
Mxxx, Flag index 000-255 , Integer numeric value
Myyy +2147483648 (32 bit)
Inputs
Ippi ppi = A0O, AO1
S00-S03, E00-E07
. Outputs
Oppi ppi = S00-502, E00-E03
Operand Comments Operand Comments
& AND + addition
| OR - subtraction
A Exclusive OR * multiplication
1= Z division
<= < % modulo
>= > ABS absolute value
% Modulo ROUND  |rounding
ABS absolute value
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7.3.1 Overview
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Command Operand

Comments

Jump commands

JMP Ny/END  Unconditional jump

(ACTVAL = < > Hxxx,Fyyy) Ny/END  Actual

(ACTVAL <= >= Hxxx,Fyyy) Ny/END

(ACTVAL = Hxxx,Fyyy) Ny/END

(ACTVAL= = 0) Ny/END

(REFVAL= < > Hxxx,Fyyy) Ny/END Reference

(REFVAL <= >= Hxxx,Fyyy)  Ny/END

(REFVAL !=Hxxx,Fyyy) Ny/END

(REFVAL = = 0) Ny/END

(REF = 0/1, =Mxxx) Ny/END Axle status

(ROT_0= 0/1, =Mxxx) Ny/END

(Ippl 0/1) Ny/END  Status of an input

(Oppi = 0/1) Ny/END  Status of an output

(Mxxx 0/1, == Myyy) Ny/END  Status of a flag

(Mxxx & | A Ippi) Ny/END  Log. gate, flag input

(Mxxx & | A Oppi) Ny/END  Log. gate, flag output

(Hxx= 1= 0) Ny/END

Hxx= = < <= > >= Hyyy) Quantity of integer variable

Ny/END

gﬁ: :: Of) — > >o wa)/ END Sll;antity of floating-point varia-

Ny/END

(Cxx =!=d) Ny/END  Numerator status

Zxx=1=0) Ny/END  Timer status

END Jump to end of program
Subroutine call

Subroutine call after line N

CALL Ny Maximum nesting depth: 2%0
RET Return to line of subroutine call

SET BRKPT=1 Sets a break point in the pro-
BRKPT gram line.

SET BRKPT=0 No function

T7-10
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Command Operand

Comments

Set commands

SET

Oppi = 0/1, Mxxx

OUTPUT = Hxxx

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_BRAKE
Mxxx = STA_OFF
Mxxx = STA_C_RDY
Mxxx = STA_WUV
Mxxx = STA_WOV
Mxxx = STA_ WIIT
Mxxx = STA_WQOTM
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 = 0/1, Mxxx
BRKPT = 0/1, Mxxx
BRAKE=0/1,Mxxx

711

Set output directly or with flag
Set output map

Set flag

Set flag (LSB of Hxxx)

Set flag (indexed*)
Logically link flag

Read error status
(1 -> error)

Read warning status
(1 -> warning)

Read error/warning status
(1 -> error/warning)

Loop control active

Motor running clockwise
Motor running anti-clockwise
Motor standstill

Limitation

Reference reached

Brakes status, 1 -> brake active
Power off status

Control ready status
Undervoltage warning

Voltage overload warning
Warning 2t

Motor overheating warning
Heat sink temperature warning
Interior temperature warning

I*t warning

Torque warning

Position reference reached
Control off/on

Invert reference

Trigger external error
Break points off / on

brake active
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Command Operand

Comments

SET

PCTRL = 0/1, Mxxx
EGEARPOS = Hxxx

Hxxx = EGEARPOS, EGEARSPEED
FICXX], 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], ACTPOS
Hxxx = REFPOS

Hxxx, Fxxx = ACTFRQ

Hxxx, Fxxx = ACTSPEED

Hxxx, Fxxx = ACTTORQUE

Hxxx, Fxxx = ACTCURRENT

Hxxx = 0SA0
Hxxx = ISAOQ
Hxxx = ISA1

Hxxx = OUTPUT, INPUT

0SAQ = Hxxx

REFVAL = Hxxx, Fxxx
INPOSTIME = HXXX

Fxxx = f, Hxxx, F[Cxx], Fyyy
FICxx] = Fyyy

Fxxx + - *: f, Fyyy

Fxxx = ROUND Fyyy

Fxxx = ABS Fyyy

Fxxx = PARA[n, i], PARA[N],
PARA[Hyyy,Hzzz], PARA[Hyyy]

Fxxx = ACTPOS, REFPOS

Cxx = d, Cyy, Hyyy
Cxx + - d, Hyyy

Zxx =t, Hyyy
PARA[N] = Hxxx, Fxxx

112

Reference master encoder incre-
ments

Evaluate master encoder incre-
ments, master encoder speed

Indexed assignment

Set variable

Set integer variable (indexed)
Calculate variable

Shift variable

Variable amount formation
Set variable

Assign actual frequency [Hz]
Assign actual speed [rpm]
Assign actual torque [Nm]

Assign actual current
(effective) [A]

Analog output value
Assign analog input 0
Assign analog input 1

Read variable with output/input
map

Assign analog value

Assign reference frequency
Reference reached time,
Set floating-point variable

Set floating-point variable
(indexed)

Calculate floating-point variable
Round floating-point variable

Floating-point variable amount
formation

Set parameter

Assign position actual/reference
value

Set numerator

Calculate numerator

Set timer

Parameter number direct
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Command Operand

Comments

PARA[Hxxx] = Hyyy, Fxxx
PARA[N,i] = Hxxx, Fxxx

Parameter number via integer
variable

Parameter number input, direct

SET PARA[Hx, Hyyy] = Hzzz, Frxx f’arameter .number input via
integer variable
ov=1/0 Activate/deactivate override
ACCR = Hxxx Change acceleration
DECR = Hxxx
ACCR =0...150% Scaling
DECR=0...150% Scaling
Wait commands

WAIT d, Hxxx

ROT_0

REF
PAR

Waiting time in ms

(0 ... 4,294,967,295 ms)
Reference position = destina-
tion position

Actual position in position win-
dow

Wait until parameter is written.

Positioning commands (only in position control)

GO W A Hxxx

W R Hxxx

A Hxxx

R Hxxx
0
0-+Hxxx

A Hxxx V Hyyy
R Hxxx V Hyyy
T[Hxxx]

W T[Hxxx]

W T[Cxx]
Txxx]

W T[xxx]

713

Move absolutely by value of
Hxxx and wait before continuing
program until target position is
reached

Move relatively by value of Hxxx
and wait before continuing pro-
gram until target position has
been reached

Move absolutely by value of
Hxxx (program continues)

Move relatively by value of Hxxx
(program continues)

Execute selected reference run

Execute selected reference run
and set reference position=Hxxx

Position via table

Move via table entry Hxxx, wait
Move via table entry Cxx, wait
Move via table entry xxx

Move via table entry xxx, wait
until position reached
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Comments

V Hxxx Infinite moving via variable
W A Hxxx V Hyyy
W R Hxxx V Hyyy
SYN1/SYN O Activate/dfeactivate synchro-
nous running
Other commands
NOP Instruction without function
INV Oppi, Mxxx, Hxxx Inversion
Terminates program, all subse-
END quent lines are ignored. Enter no

114

line number.
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7.3.2 Detailed expla-
natory notes

Unconditional jump commands

Conditional jump commands

]

Actual

]
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Jump commands and subroutine calls (JMP)

* Unconditional jump commands are always executed (uncondiio-
nally).

« Conditional jump commands are only executed when the specified
condition is met. The condition for execution of the command is given
in brackets (...).

* The specified jump destination is a line number or the end of the pro-
gram.

These commands are not linked 1o any preconditions (axle position, sta-
tus of internal program variables) and consequently are executed imme-
diately and unconditionally.

JMP Ny Jump to set with number y

JMP END Jump to end of program

Conditional jump commands/subroutine calls are linked 1o a specific con-
dition, given in brackets. \f the condition is met, the jump is executed 10
the specified set number, 1o the end of the program. \f the condition is not
met, the program is resumed with the following set.

Hinweis:The execution of a conditional jump can be linked 1o one of the
following conditions.

Reach:

JMP (ACTVAL = Hyyy, Fyyy) Ny/END
Exceed.

JMP (ACTVAL > Hxxx,Fyyy) Ny /END
JMP (ACTVAL >=  Hxxx,Fyyy) Ny /END
Fall short.

JMP (ACTVAL < Hxxx,Fyyy) Ny/END
JMP (ACTVAL <= Hxxx, Fyyy) Ny/END
Compare:

JMP (ACTVAL !=  Hxxx,Fyyy) Ny/END
JMP (ACTVAL = 0) Ny /END
JMP (ACTVAL I= 0) Ny/END

Hinweis:The REFVAL command is relevant to speed control.
\n positioning the REF command is used, as it relates 1o "refe-
rence reached".

715
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Reference Reach:
JMP (REFVAL = Hxxx,Fyyy) Ny/END
Exceed.
JMP (REFVAL > Hxxx, Fyyy) Ny /END
JMP (REFVAL >= Hxxx,Fyyy) Ny/END
Fall short
JMP (REFVAL < Hxxx,Fyyy) Ny/END
JMP (REFVAL <= Hxxx,Fyyy) Ny/END
Compare:
JMP (REFVAL 1= Hxxx,Fyyy) Ny/END
JMP (REFVAL = 0) Ny /END
JMP (REFVAL = 0) Ny /END
Axle status REF reached:.
JMP (REF = 1) Ny /END Actual value in reference window
REF not reached:.
JMP (REF = 0) Ny /END Actual value not in reference win-
dow
Dependent on a flag:
JMP (REF = MxXX) Ny /END Flag: Mxxx=1; Mxxx=0
Axle stationary:
JMP (ROT_O0 = 1) Ny /END
Axle moving:.
JMP (ROT_O0 = 0) Ny /END
Dependent on a flag.
JMP (ROT_0 = MxXX) Ny /END
Status of a digital input Status = 0.
JMP (Ippi = 0) Ny /END
Status = 1.
JMP (Ippi = 1) Ny /END
Status of a digital output Status = 0
JMP (Oppi = 0) Ny /END
Status = 1t
JMP (Oppi = 1) Ny /END

Application Manual P&000 T1-16
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Status of a logical flag

Quantity of an integer variable
(direct comparison)

Quantity of an integer variable
(comparison with second varia-
ble)

Quantity of a floating-point
variable (direct comparison)

Quantity of a floating-point
variable (comparison with
second variable)

Status of a numerator

Status of a timer

Application Manual P6000

JMP (
JMP (
JMP (
JMP (
JMP  (MxxxX
JMP (
JMP (
JMP (
JMP (
JMP (

Compare:

JMP (Hxxx

JMP (Hxxx !

Compare:

JMP (HxxxX

JMP (Hxxx !

Exceed.

JMP (HxXXxX
JMP  (Hxxx

Fall short.

JMP (Hxxx
JMP  (Hxxx

Compare:

JMP (Fxxx

JMP (Fxxx !

Compare:

JMP (FxxxX
JMP (Fxxx

Exceed.

JMP (Fxxx
JMP (Fxxx

Fall short.

JMP  (Fxxx
JMP (Fxxx

JMP (Cxx

JMP (Cxx !

JMP (Zxx

JMP (Zxx !

= Hyyy)

> Hyyy)

<= Hyyy)
< Hyyy)

= Fyyy)
'= Fyyy)

>= Fyyy)
> Fyyy)

<= Fyvyy)
< Fyyy)

7 User programming

Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny / END
Ny /END

Ny /END

Ny/END

Ny /END

Jump when value reached
Jump when value not reached

Timer elapsed?
Timer not yet elapsed?
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Hinweis:\tis only possible 1o scan for equal time when the timer has
elapsed (i.e. "= 0", as there is no guarantee that a specific inte-
im state ("=t") is reached at the point of scanning.
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Subroutines (CALL, RET)

A subroutine is a component part of the main program. No separate pro-
gram header, e.g. POL, is generated. The call is not implemented by a
JMP, but by way of a CALL.

CALL Ny Call a subroutine
(or jump to the first line of the subroutine)

RET Return to subroutine

Possihle program structure
(the line numbers are merely examples)

N010 ... ; Start main program
NO50 CALL N110; Call subroutine

N100 JMP ...; End of main program

N110 ... ; Start subroutine

N200 RET ; End of subroutine

When the subroutine has been run through the program is resumed with
the setwhich follows the call. The maximum nesting depth for subroutines
is 250 f this number is exceeded, an error message is delivered and the
current program is abhorted.

Set break point (BRKPT)

WNith this command it is possible to interrupt the segquence program at any
\ine.

Procedure for use of break points in a sequence program:.
Activate/deactivate break points in the segquence program
Ny SET BRKPT =1 / 0

Set break points in the seguence program in fine

Ny BRKPT

\When break points are activated the program is interrupted in \ine Ny
(parameter 450 PLCST = BRKPT).

The Start command (parameter 450 PLCST = GO) resumes the program
with the next command \ine.
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Shutting down the PLC (e.g. by way of parameter 450 PLCST = OFF) ter-
minates the program.

, Sample program

%P00

NO10 NOP ; No instruction

N020 SET BRKPT = 1 ; Activate break points
NO030 SET H000 = 0 ; Assign variable

N040 SET HO001 = 10 ; Assign variable

NO50 BRKPT ; Break point

N060 SET H000 + 1 ; Increment variable
NO070 JMP (HO000 < HO001) N100 ; HO0O0 less than 10 ?
NO080 SET BRKPT = 0 ; Deactivate break points
N100 JMP NO040 ; Increment further
END

\When break points are deactivated the function is as in the case of an
empty instruction (NOP).

Empty instruction (NOP)

This is an instruction with no function, i.e. the program processes the line
without a response heing triggered. The processing takes up computing
time (like other commands).

Procedure for use in the segquence program:

Ny NOP Instruction without function

Program end (END)

Both the text declaration and the actual sequence program must be termi-
nated with this command. All subsequent lines are ignored. \f END is
missing an error message is delivered.

Procedure for use in the segquence program

END No line number is specified!
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Set digital output
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Set commands (SET)

Hinweis:The results of arithmetic operations efc. are always saved 1o the

\eft-hand variable.
F001 = 10 FO02 = 15, Set FO01 - FO02;
in FOOL "-5" results

Using the set commands, a wide variety of operations can be performed
in the positioning programs:

Setting of outputs (direct, via flags)

Setting of flags (direct, indexed, via \ogic links, ...)
Set, calculate variables ...

Set, increment, decrement numerator

Setand start timer

Activate and deactivate override

Change acceleration parameters

direct.

SET Oppi
SET Oppi

via flag.
SET Oppi = Mxxx

Qutput configuration:

inn
o

SET OUTPUT = HxxX

Only the outputs with function selector setting FOpPPI=PLC are set.
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Set logical flag

Set special flags — variables
(status variables)

Application Manual P6000

direct.

SET Mxxx =
SET Mxxx =

indexed:

SET M[Cxx]
SET M[Cxx]

via 2nd flag.

direct.
SET MxxX =
indexed:

SET M[Cxx]

= o

Myyy

= Myyy

via \ogic \ink.

SET Mxxx & Myyy
SET Mxxx | Myyy
SET Mxxx ~ Myyy

Via integer variable

SET Mxxx =

7 User programming

Assign flag value

Logical AND
Logical OR
Logical EXCLUSIVE OR

HxxxAssignment of LSB of Hxxx

via digital inputs and outputs

SET MxxX =
SET Mxxx =

SET Mxxx
SET Mxxx
SET MxxxX
SET Mxxx
SET Mxxx
SET MxxxX
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET Mxxx
SET MxxxX
SET Mxxx
SET Mxxx
SET MxxxX
SET Mxxx
SET Mxxx
SET MxxxX
SET Mxxx

Ippi
Oppi

STA_ERR
STA_WRN

Assign input status
Assign output status

Drive is in error condition
Drive is in warning condition

STA_ERR_WRN Drive is in error or warning condition

STA_ACTIV
STA_ROT_R
STA_ROT_L
STA_ROT_0
STA_LIMIT
STA_REF

= STA_BRAKE

STA_OFF
STA_C_RDY
STA_WUV
STA_WOV

= STA_WIIT

STA_WOTM
STA_WOTI

= STA_WOTD

STA_WIS
STA_WFOUT
STA_WFDIG
STA_WIT
STA_WTQ

Control active

Motor running clockwise

Motor running anti-clockwise

Motor stopped

Limit reached

Frequency reference reached

Drive is in braking condition

Drive is in power-off condition

Drive is in controller ready condition
Undervoltage warning

Voltage overload warning

Warning I"2*t warning

Motor overheating warning

Heat sink temperature warning

Interior temperature warning

Apparent current limit warning

Output frequency limit warning
Warning: master reference value incorrect
I*t warning

Torque warning
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Set special flags — variables
(control variables)

Indexed assignment of a con-
stant value

Set integer variable
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7 User programming

SET Mxxx = STA_INPOS Position reference reached
(only with position controller switched on)

SET ENCTRL = 0 / 1, Mxxx Control off/on
(only with control location PLC)

SET INV = 0 / 1, Mxxx Invert reference

SET ERR = 0 / 1, Mxxx Trigger external error

SET BRKPT = 0 / 1, Mxxx Break points off / on

SET PCTRL = 0 / 1, Mxxx Position controller off/on

SET ACCR = 0 150% Scaling of acceleration from 0 to 150 %

SET DECR = 0 150% Scaling of negative acceleration
from 0 to 150 %

SET EGEARPOS = Hxxx Reference run-in master
encoder increments

SET Hxxx = EGEARPOS Evaluate run-in master
encoder increments

SET F[Cxxx] = Value

SET H[Cxxx] = Value

SET M[Cxxx] = Value

direct

SET HxxXX = 2z

indexed:

SET H[CxxX] = z

with 2nd variable:

direct.

SET Hxxx = Hyyy

indexed:

SET H[Cxx] = Hyyy

With 2nd indexed variab\e:
direct.

SET Hxxx = H[Cyy]

with 2nd floating-point variable:
SET Hxxx = FXxx

Assignment of a float variable with \imitation to +/- 2147483647
and no rounding

with flag:
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SET Hxxx = MxXxXX

With numerator status:
direct.

SET Hxxx = Cyy

With timer status:

SET HXXX = ZXX

via calculation - direct. 2

SET Hxxx +z Addition

SET Hxxx -z Subtraction

SET Hxxx *z Multiplication
SET HxxXxX :z z 7 0 Ypivision
SET Hxxx % z Modulo

via shift with constant.

o nght.

SET Hxxx >> z Division Hxxx by 2%

10 \eft

SET HXXX<< Z Multiplication Hxxx with 2%

Calculation via second variable - direct, 2

SET Hxxx + Hyyy Addition

SET Hxxx - Hyvyy Subtraction

SET Hxxx * Hyyy Multiplication

SET Hxxx : Hyyy Hyyy # 0 Dpivision
SET Hxxx % Hyyy Modulo

Calculation via shift with second variable:
aght.
SET Hxxx >> Hyyy

\eft.

SET Hxxx << Hyyy

Calculation via amount formation:

SET Hxxx = ABS Hyyy

Application Manual P6000 124
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Y z of Hyyy = 0 is not permitted (division by O)!

(triggers error message).

2 \n these operations it must be ensured

fhat no overranging occurs.
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Set special integer variable

Set floating-point variable
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with value of parameter:

direct.

SET Hxxx = PARA[n]

with value of field parameter:

direct.

SET Hxxx = PARA[n,i]

Wwith actual position:

direct.

SET Hxxx = ACTPOS

Wwith reference position:

direct.

SET Hxxx = REFPOS

SET Hxxx = ACTFRQ Assign frequency actual value
SET Hxxx = ACTSPEED Assign speed actual value

SET Hxxx = ACTTORQUE Assign torque actual value
SET Hxxx = ACTCURRENT Assign current actual value

SET Hxxx = O0SAQ Value of analog output Assign

SET Hxxx = ISAQ Value of analog input 0 Assign

SET Hxxx = ISAl Value of analog input 1 Assign

SET Hxxx = Input Assign input map

SET Hxxx = Output Assign output map

SET OSAQ0 = HxXxXX Assign analog value (0..1023 = 0V..10V).

Only the least significant 10 bits
(0..0x3FF) of Hxxx are evaluated,
the rest is discarded.

Function selector of analog output must be set to PLC.

SET REFVAL = Hxxx Assign reference frequency
[Hz]
SET INPOSTIME = Hxxx Reference-reached time
[ms] - assign

(Default: 20 ms)

direct

SET Fxxx = f

with 2nd variable:

direct.

SET Fxxx = Fyyy Assignment of float variables
indexed.

SET F[Cxx] = Fyvyy Indexed assignment
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Set special floating-point varia-
ble

Set numerator
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With 2nd indexed variable
SET Fxxx = F[Cxx] Indexed assignment
with 2nd integer variable

SET Fxxx = HXXX Assignment of integer variables

via calculation - direct.

SET Fxxx + £ Addition of float constants

SET Fxxx - f Subtraction of float constants
SET Fxxx * f Multiplication of float constants
SET Fxxx : f Division of float constants

Calculation via 2nd variable - direct.

SET Fxxx + Fyyy Addition of float variables

SET Fxxx - Fyyy Subtraction of float variables
SET Fxxx * Fyyy Multiplication of float variables
SET Fxxx : Fyyy Division of float variables

Calculation by rounding:

SET Fxxx = ROUND Fyvy
Mathematical rounding-up
2.8 -> 3.0 -2.8 -> -3.0

Calculation via amount formation:

SET Fxxx = ABS Fyvyy Amount formation -2.8 -> 2.8

SET Fxxx = PARA[Hyyy, Hzzz]
Assign field parameter value
SET Fxxx = PARA[Hyyy] Assign parameter value
SET Fxxx = PARA[n, 1] Assign field parameter value
SET Fxxx = PARA[n] Assign parameter value
SET Fxxx = ACTFRQ Actual frequency
SET Fxxx = ACTSPEED Actual speed
SET Fxxx = ACTTORQUE Actual torque
SET Fxxx = ACTCURRENT Actual current

SET Fxxx = ACTPOS Assign actual position value
SET Fxxx = REFPOS Assign position reference value
SET REFVAL= FxxxX Assign frequency reference

via floating-point variable
direct.
SET Cxx = d

with variable:

SET Cxx = Hyyy
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Set and start timer

Set parameter

Set field parameter
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With numerator:
SET Cxx = Cyy
\ncrement/decrement numerator:

SET Cxx + d
SET Cxx - d

\ncrement/decrement numerator via variable:

SET Cxx + Hyyy
SET Cxx - Hyyy

After assignment of a timer with a value, it is automatically decreased by
one every millisecond until ultimately the value 0 is reached. By way of
imer Z11 the WAIT commands are executed.

direct.
SET Zxx = t
with variable:

SET Zxx = Hyyy

The value of the timer is given in ms.

with integer variable:

SET PARA[n] = HXXX Parameter number input, direct
SET PARA[Hxxx] = Hyyy Parameter number input via
floating-point variable

with floating-point variable

SET PARA[n] = Fxxx Parameter number input, direct
SET PARA[Hxxx] = Fxxx Parameter number input via integer variable

Hinweis:The backing-up of the sequence program, the parameters and
positioning data to the Flash-EPROM can also be triggered by
the program. (SET PARA [150) =1).

with integer variable:

SET Para [n,i] = Hxxx Parameter number and index input,
direct

SET PARA [HxxX,Hyyy] = Hzzz Parameter number and index

input via integer variables
with floating-point variable

SET PARA [n,1i] = Fxxx Parameter number and
index input, direct

SET PARA [Hxxx, Hyyy] = Fxxx Parameter number and index
input via integer variables
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]

Change acceleration

Invert (INV)

Positioning with or without pro-
gram resumption
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7 User programming

Hinweis:\When reading/writing a parameter pay attention to the data type.
Example: Do not assign floating-point values 1o a parameter of

ype \nteger.
Parameter data type PLC variable
USIGNS, USIGN16, USIGN32 Hxxx, Fxxx
FIXPT16 Fxxx
INT8, INT16, INT32 Hxxx, Fxxx
INT32Q16 Fxxx
FLOAT32 Fxxx

SET ACCR = Hxxx
SET DECR = HxXxX

With the NV command it is possible 1o logically invert an integer variable,
a flag or the status of a digital output. In this way, for example, an output
Wwith a Low \evel is assigned a High leve), enabling it to be used in the pro-
gram as a status indicator.

Procedure for use in the sequence program:

Ny INV Hxxx Logically invert integer variable
Ny INV MxxxX Logically invert flag
Ny INV Oppi Logically invert digital output

Positioning commands (GO)

With these commands you can move the driven positioning axle. These
commands should only be used in positioning mode. There are three
basic methods of moving the axie:

+ Absolute positioning. Move 10 a specific posiion
(GOA.)

+ Relative positioning. Move a specific distance
(GOR..)

* Synchronism: Electronic gearing (GOSYN)

« \Nith program resumption (GO ..))

\f such a command is given in a program, when the axle starts up the
program is immediately resumed with the following set. \n this way
multiple commands can be processed in parallel.
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\f the command is passed during an ongoing positioning operation,
the axle moves at the changed speed to the new destination position.
The new command is immediately executed; that is, the position from
the original command is no \onger approached!
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Positioning with resumption

Positioning without resumption
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* \Without program resumption (GO W ...)

\n these commands the following setis only processed when the
actual position has reached the position window. As \ong as the axle
is not in the position window - e.g. because of a tracking error - the
program is not resumed.

The "W" is an abbreviation for "Wait', GOW ="Go and Wait"'.

GO W A HxoodMove absolutely by value of Hxxx and wait before con-
finuing program until target position has been reached

« GOW R Hxxx Wove relatively by value of Hxxx and wait before
continuing program until target position has been

reached

o GO A Hxxx WMove absolutely by value of Hxxx (program conti-
nues)

¢« GO R Hxxx WMove relatively by value of Hxxx (program continues)

« GOO Reference 10 zero (reference position = actual posi-
fion = Q)

« GO0~ HxoaReference o value of Hxxx (reference position =

actual position = Hxxx)
Position or travel via variable | velocity via variable

absolute:

GO A Hxxx V Hyyy
relative:

GO R Hxxx V Hyyy

Position via variable | velocity via parameter

GO A HXXX Move absolutely by value of Hxxx
(program continues)
GO R Hxxx Move relatively by value of Hxxx

(program continues)

Position or travel via table

GO T[Hxxx]

Position or travel via variable | velocity via variable
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absolute:

GOW A Hxxx V Hyyy

relative:

GOW R Hxxx V Hyyy

Position via variable | velocity via parameter

GO W A Hxxx Move absolutely by value of Hxxx and wait
before continuing program until
target position has been reached

GO W R Hxxx Move relatively by value of Hxxx and wait
before continuing program until
target position has been reached

Position or travel via table

GO W T[Hxxx] Move as per table entry Hxxx,
wait until position reached

GO W T[Cxx] Move as per table entry Cxxx,
wait until position reached

GO T[xxx] Move as per table entry

GO WT [xxx] Move as per table entry,

wait until position reached.
Example:

SET HO000 = 655360 (increments = 10 revs)
GO 0 + HO000

After referencing the zero position thereby identified is assigned the value
10 revolutions (in the device)

Referencing The reference run is carried out using the defined reference run type and
the associated velocities (7127 HOSPD).

\f this command is sent in a program, the following set only takes effect
when the reference run is completed.

GO 0 A reference run is carried out dependent on the
method entered in parameter 730 (-4 to 35)
GO 0 + Hxxx The reference run is carried out, resulting in

position 0. Then this zero position is set to
the value specified in Hxxx

Application Manual P&000 T1-32



drive)))

Infinite moving

Speed synchronism

Angle synchronism (electronic
gearing)
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via variable:

GO V Hxxx Hxx= Index of variable with velocity value
The preceding sign of the value in Hxxx determines the direction.
Activate synchronism:

GOSYN 1

Deactivate synchronism:

GOSYN 0

\n angle synchronism the drive controller converts the incoming sguare
pulses of a master encoder directly into a position reference and moves 10
that position under position control.

Activate synchronism:
GOSYN 1

Deactivate synchronism:.
GOSYN 0

After activation of synchronism by the GOSYN 1 command, the sequence
program is immediately resumed with the next set.

Hinweis:Synchronism is activated hard, without limiting the dynamic of
the axie by ramps. Gentle coupling into a rotating master axie is
not possible.

A GOR command (relative positioning) during synchronism results in an
overlaid positioning.
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\"
A
@
300
Bt
\"
A
500 1
1000 @)
300
p t

(1) WMaster axle
2) Slave axle

Bild 7.4 Relative positioning during synchronous running. t,=Time of com-
mand GO R HO00 V001 with HO00 = 1000 and HO01 =200

A GOA command (absolute positioning) during synchronism aborts the
synchronism, the axle keeps running at the current synchronous posi-
floning speed and carries out the reguested absolute positioning, obser-
ving the preset ramps. A velocity preset with this command is ignored.

\'
A
@
300
Pt
\'
A
®
300 S
1000 N
> Pt

(1) WMaster axle
(2) Slave axle

Bild 7.5 Absolute positioning during synchronous running. t,=Time of com-
mand GO A H000 VHO001 with HO00 = 1000 and HO01 =200
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Travel optimized positioning of

an indexing table
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Configuration of the master encoder input is described in more detall in
section 6.2.4.

The destination position is specified in absolute terms and the positioning
controller moves the axle in the direction in which the travel is shortest.

This mode of positioning requires the indexing table application to have
been selected in "Scaling". For the indexing table function the settings in
the driving profile are decisive. \f the indexing table function, directional
optimization and rotation are programmed there, the commands are exe-
cuted with travel optimization.

Example for a rotation of 360°.
Reference 1: 180°
Reference 2. 510° (=360°+180%)

\Without travel optimization the positioning would move 330° in positive
direction;, with travel optimization is moves 30° in negative direction.

Hinweis:Standard positioning commands such as GO A Hxxx V Hyyy
can still be used. They do not operate in the absolute position
system of the indexing table, however - no travel optimized
response.

Braking
For normal braking with the programmed acceleration.
STOP B

For fast hraking (emergency stop) with maximum acceleration as per the
emergency stop configuration (Quickstop).

STOP M
Braking and shut-off of position control

Fast braking (velocity reference=0) and then shut off control (e.g. for
parameter setting).

STOP 0
Restart position control by:

STOP B or
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Time

Axle status

Parameter write access

; Sample program
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STOP M
Wait commands

With these commands you can implement a delay by a specific ime in
miliseconds. At the end of this time the program is resumed with the next
set. The WAIT command is executed by way of timer Z11.

direct.
WAIT d
via variable:

WAIT HxxXX

The program is resumed when the following condition is met.

PW reached:

WAIT REF Actual position in position window 1

Axle stationary:

WAIT ROT_O Reference position = target position 2)
1)

2)

Positioning complete, "Axle in position" output is set
Positioning arithmetically complete

WAIT PAR Wait for parameter write operations to complete.

\f the parameter write operations are essential to the further course of the
program, a WAIT PAR should be placed after the parameter assignments.

%P00
NO10 SET HO0O0 = 1 ; Assign variable H000 value 1
N020 SET PARA[460.1] = HO000; Write (field) parameter 460.
Index 1
NO030 SET PARA[460.2] = H000; Write (field) parameter 460.
Index 2
N040 SET PARA[270] = HO000; Write parameter 270
NO050 WAIT PAR ; Wait before continuing program until
; all parameter write operations
; are completed
END ; End of program
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7.4 PLC control and
parameters
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Uncomplicated setting of the above parameters is offered by the PLC
function screen (expanded main window -> PLC or via "Basic settings!
PLC" with appropriate PLC preselection).

FLL []
PLL progp am schior
Opeer athon Flatus Puiceus dala
£ Spch off Flags [Mzas) |
~ gt Integes varsbies ool |
-, Fisabny pork wansbies (o] |
urenl progrem fing T Zicail. |
| 0| Coumter [Cies).. |
Start conditions
[PARA (1) = Stat PLE i pavsmestes SE0FLCST fogwrating siae] =
St ol wogram e (10 = Gt e ﬁ
Intessupt program & ine o

Bild 7.6 PROFITOOL - PLC function screen
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7.4.1 PLC control Al PLC control commands are mapped by parameters. The parameters
parameters can be edited by way of the PROFIToOOL in a PLC function screen
(see image 4.4).

, Change
PROFITOOL Meaning Value range ONLINE Parameter
Integer variables are whole numbers. When linked
Integer variables to floating-point variables or parameters the portion
gerva after the decimal point is ignored. No rounding is carried |2-31 g 231 yes 460-PLC_H
(32 bits) .
out either.
Access in sequence program H000...H127
Flag (0/1) Access in sequence program M000...M255 yes 461-PLC_M
" . Time base 1 ms
Timer (32 bit) Access in sequence program Z00...Z11 yes 462-PLC_Z
Timers are set to a value and then run down to 0.
Numerator for
indexed addressing |Access in sequence program C00...C10 yes 463-PLC_C
(8 bit)
The map can also be written in the program as a special
- OUTPUT variable.
Map of the 1912l | spog-0sp02  Bit0 - it 2 N 464PLE O
(bit_c'; deq) |OEDOO-OEDO3 Bit4-bit 6 y -
To set outputs working in the program, the relevant
function selector must be set to FOppi = PLC.
Floating-point varia- . -3.37x10% 10
bles Access in sequence program F000...F127 a8 yes 465-PLC_F
3.37x10
The map can also be read in the program as a special
Map of the digital |INPUT variable.
and analog inputs |ISD00-ISD03 Bit 0 - hit 3 Read only | 466-PLC_|
(bit-coded) IEDOO-IEDO7 Bit 4 - bit 11
ISAOO - ISAO1  Bit12 - bit13
The project name is defined when the sequence pro-
Name of PLC pro- gram (text declaration) is written. The name directly
ram ( ro'ectpname) designates the text declaration file (projectname.txt) yes 468- PLCPJ
9 proj (max. 32 characters, no special characters, blanks are
ignored)

Table 7.1 Control parameters
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7.4.2 PLC program

parameters
, Change
PROFITOOL Meaning ONLINE Parameter
This parameter enables starting/stopping (dependent on parameter 452-
PLCCT=PARA) and displays the current operating status of the sequence pro-
gram.
OFF(0) Stop PLC program/program stopped
GO(1) Start PLC program/program running
Operating status of PL.C program interrup?ed ves 450-PLCST
sequence control With GO the program is resumed. Regardless of the control
location, it is possible at any time to interrupt (BRKPT) or
BRKPT(2) terminate (OFF) the program by way of the relevant parame-
ter. With GO the program can then be resumed from the
point at which it was stopped, provided the control location
condition still applies (e.g. terminal still set). If the condition
is not met, the parameter is set to OFF.
Current program line Q|§plays the cu_rrgnt program line being processed. The line number is also Read 451-PLCPL
visible on the digital oscilloscope.
Parameter PLCCT defined the location from which the sequence program is
started.
PLC start via input
TERM(0) Function selector of an input must be set to Fixxx = PLCGO.
(0 -> Program stopped, 1 -> Program started)
ft::::o::r:zzr::z:\(t):ol PARA(1) PLC start via parameter yes 452-PLCCT
q Manual change of operating status PLCST
PLC start automatically on device startup; operating status
AUTO(2) . . A
parameter is set to GO, serving as a status indicator
CTRLE) PLC start simultaneous with activation of control
PLC stop simultaneous with deactivation of control
Start with program ) e . .
line (0= first pro- The program starTs at .the line specified in PLCSN. Useful if there are different yes 454-PLCSN
. independent routines in one program.
gram line)
Program stop in line x The program is interrupted in the line specified under PLCBN; parameter
(bregak oint;) 450-PLCST switches to BRKPT. The program is restarted with 450- yes 455-PLCBN
P PLCST=GO(1).
S_tart w'ﬂ? program The program starts at the line specified in PLCSN. Useful if there are different
line (0= first pro- ) N 456-PLCSN
. independent routines in one program.
gram line).
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7.5 PLC error mes-
sages
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The sequence control generates various error messages.

Error Description

E-PLC 210 |Error triggered via PLC (SET ERR = 1, Mxxx with Mxxx = 1)

E-PLC211 |Error in subroutine calls/return by CALL / RET.

Stack underflow: unexpected RET without prior CALL.
Stack overflow: max. nesting depth (250 calls) reached

E-PLC212 |Error writing parameters (buffer full).

The write operation from the interrupt is routed via a buffer with a maximum of
30 entries, with the buffer itself being processed in the main loop. If this mes-
sage occurs, the buffer limit has been reached, i.e. the main loop could not pro-
cess all parameter assignments.

The WAIT PAR command causes the program to be stopped until all parameters
have been written and the buffer is emptied. In the event of large numbers of
parameter access operations (more than 30 consecutive parameter assign-
ments) or when safeguarding parameter write access in the further course of
the program, an interim WAIT PAR should be inserted.

E-PLC213 |Error writing parameters. Parameter does not exist, is not a field parameter,
over-/under-ranging, value not writable, etc.

E-PLC214 | Error reading parameters. Parameter does not exist or is not a field parameter.

E-PLC215 |Internal error: no code, or program instruction not executable.

E-PLC216 |Internal error: no code, program instruction not executable or jump to unused
address.

The error occurs when a sequence program is loaded while one is still running
in the controller and the new program contains different line numbers. Unless
absolutely essential, shut down the PLC when loading a program.

E-PLC217 |A division by zero occurred in a division operation in the program sequence.

E-PLC218 |The PLC does not exist in this software version.

E-PLC219 | The motor identification does not exist in this software version.

E-PLC220 |Error in a floating-point operation in the sequence control. The sequence con-
trol is in Wait condition and displays the incorrect program line. Check the abort
conditions (value ranges) in floating-point operations. Correct the sequence
program/the incorrect program line as necessary.

Note: In floating-point calculations over-/under-ranging (0...3.37E+38) may
occur.

When comparing two floating=point variables it may be that the abort condition
cannot be attained. When programming, ensure unique and plausible value
ranges.

E-PLC221 | The sampling time of the sequence control has been exceeded, i.e. the program
is taking more time than is allotted to it.

Tabelle 7.3  Error messages of the PLC sequence control
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7.6 PLC sample
programs
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The examples set out in this section are intended purely as programming
exercises. Consequently, neither the tasks nor the proposed solutions
have been tested in terms of safety.

The examples are intended 1o lusirate what solutions are possible with
integrated segquence control and how a typical program segment might
\ook. A preset solution accessing PLC must be selected. For example:
"PCT_3 (18) Positioning, driving set input via PLC, control via terminal’.

The specified values for distance unit, velocity and acceleration are
merely examples, and itis essential that they be adapted to specific appli-
cations as appropriate. The basis of the examples is a geared motor with
arated speed of 1395 rpm and a transmission ratio of 9.17.

Conseguently, Wait Drive Antriebhstechnik GmbH can accept no responsibility
of \iahility of any kind in connection with or arising from the use of this pro-
gram material or any part of it.

The numerical values for travel, velocity and acceleration relate to the pro-
gramming units defined in the position controller.
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7.61 (;onveyor belt After startup, the drive unit of a conveyor beltis 1o be moved 1 metre (cor-
responding to 10 revolutions of the output shaft) at a velocity of 35 mmls.
On expiry of a waiting time of 5s the process is 10 be repeated until an
nput is reset (input used \SDOJ).

Setting units and scaling in the Scaling Wizard:

Position: mm

\elocity: mmis

Acceleration:. mmis?

Feed constant. 1000 mm corresponds 1o 10 revolutions of

he output shaft

Gearing. Revolutions of motor shaft 917
Revolutions of output shaft 100

Adapting driving profile:

Max. velocity: 250 mmis
Max. startup acceleration: 50 mmls?
Max. braking acceleration: 50 mmls?

The sample program can be \oaded into the controller once the reference
funs as set out in section 5.2.3 have heen programmed.

STEXT

DEF HO001 = Travel

DEF H002 = Velocity

END

%P00

NOO1l SET H001 = 1000 ; Distance in mm

N002 SET HO002 = 35 ; Velocity in mm/s

NO10 GO 0 ; Carry out referencing

N020 JMP (IS03=0) N020; Continue if input = high
N030 GO W R HO01 V H002; Move in pos. direction at 35 mm/s

N040 WAIT 5000 ; Wait 5 s
NO50 JMP NO020 ; Restart cycle
END
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7.6.2 Absolute posi-
tioning
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The four positions are 1o be approached absolutely at velocity v=80 mmis
and the program is then to wait 1 s in each case. For the movement back
10 the starting position three times the velocity (240mms) is 1o be applied.

T

1
x=200 =100 _i_ =100 x=100

RNoK 0)

2 (2 V=80
XD)—0R) ——>

5
< q) o

Bild 7.7 Approaching positions

Setfing units and scaling in the Scaling \Wizard.

Position: mm

\elocity: mmis

Acceleration. mmis?

Feed constant. 100 mm corresponds 1o 1 revolution of the
output shaft

Gearing: Revolutions of motor shaft 917

Revolutions of output shaft 100

Adapting driving profile:

WMax. velocity: 250 mmis
Max. startup acceleration: 50 mmls?
WMax. braking acceleration: 50 mmls?

The sample program can be \oaded into the controller once the reference
uns as set out in section 5.2.3 have been programmed.

Positions and velocities are specified directly as values; the acceleration
is set according to the machine parameters.

; Scaling in s=mm and v=mm/s
STEXT

DEF HO00 = Position_0
DEF HO001 = Position_1
DEF H002 = Position_2
DEF H003 = Position_3
DEF H004 = Velocity_ vl
DEF HO005 = Velocity v2
END
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%P00

NOO1 SET H000 = 200
NO002 SET HO001 = 300
NO03 SET H002 = 400
N004 SET H003 = 500
NOO5 SET H004 = 80
NOO6 SET HO005 = 240

N020 GO 0 ; Referencing

N030 GO W A HO00 V HO004; Approach starting position
N040 WAIT ROT_O ; Wait for axle to stop

NO50 WAIT 1000 ; Wait 1 s

N060 GO W A HOO01 V HO004; Approach position 1 and wait until
axle stationary

NO70 WAIT 1000

N080 GO W A H002 V HO004; Position 2

NO90 WAIT 1000

N100 GO W A HOO3 V HO004; Position 3

N110 WAIT 1000

N120 GO W A HO00 V HO05; Back to starting position

N130 JMP NO50
END
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7.6.3 Relative posi-
tioning
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\n the previous example the axle is always advanced by the same
distance, so a solution involving relative positioning is appropriate.
A numerator contains the \atest position at any point. For units and
scaling see previous example.

$STEXT

DEF H000 = Position_0

DEF HO001l = Distance_between_positions
DEF H002 = Velocity_1

DEF H003 = Velocity_ 2

END

%P00

NOO1l SET HO000 = 200 ; Position 0 in mm

NO02 SET HO001 = 100 ; Distance between two positions in mm
N00O5 SET H002 = 80 ; Velocity in mm/s

NOO6 SET H003 = 240 ; Velocity in mm/s

N010 GO 0 ; Referencing

N020 GO W A HO000 V HO02;Approach starting position and wait
NO30 SET C00 = 0 ; Set numerator = 0

N040 WAIT 1000
NO50 GO W R H001 V HOO02;Approach next position

NO60 SET CO00+1 ; Run position counter
NO70 WAIT 1000
N080 JMP (COO0 != 3) NO50;Position 3 not yet reached

NO90 GO W A HO000 V HO003; Back to starting position
N100 JMP NO30
END

The solution is even more simple and elegant it the numerator is omitied
and the comparison is made with the reference position (SP)

$STEXT

DEF HO000O = Position_0

DEF HO00l1 = Distance_between_positions
DEF H002 = Velocity_ 1

DEF H003 = Velocity_ 2

END

P00

N001 SET HO000 = 200 ; Position 0 in mm

N002 SET H001 = 100 ; Distance between two positions in mm
NOO3 SET H002 = 80 ; Velocity in mm/s

N004 SET H003 = 240 ; Velocity in mm/s

NOO5 SET H004 = 500 ; Target position 3 as comparison

N010 GO 0 ; Referencing

N020 GO W A HO00 V HO002; Approach starting position and wait
N030 WAIT 1000

N040 GO W R H001 V HO002; Approach next position

NO50 WAIT 1000

N060 JMP (REFVAL < H004) N040; Position 3 not yet reached
NO70 GO W A HO00 V HO003; Back to starting position

NO80 JMP NO30
END
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7.6.4 Sequence pro-
gram
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Here the position controller is used as a fully programmable seguence
control for a speed profile.

An endless-loop conveyor belt is operated at two speeds. When a desti-
nation position (=10000) is reached the belt is 1o be stopped. The cycle
is repeated hy repeating the enable input. The subroutine technique is
used to keep the structure neat and clear. The main program is responsi-
ble for initialization, and calls up the subroutines 1 to Iin an endless\oop.

\nput \S00  Start(l) = Start control
(Profitool).

\S01L  PLC (35) = \nput usable in sequence pro-
gram

\S02  PLC (35) = \nput usable in sequence pro-
gram

\SO03  [STOP (feed hold, must be set to High)

\nput \SDOL Selection of velocity
(programy. 0=vi/1=V2

\SD0O2 Enable
Output OSDO0  Target position reached
(programy.

Setting units and scaling in the Scaling Wizard:

Position. degrees

\elocity: degreesls

Acceleration:. degreesls?

Feed constant. 360° corresponds 1o 1 revolution of the out-
put shaft

Gearing. Revolutions of motor shaft 917

Revolutions of output shaft 100

Adapting driving profile:
Max. velocity: 900 degreesls
Max. startup acceleration: 320 degreesls?
Max. braking acceleration. 320 degreesls?

The sample program can be \oaded into the controller once the reference
funs as set out in section 5.2.3 have heen programmed.
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STEXT
DEF H000 = Velocity
DEF HO001l = Position

END

$P00 ; Main program

N005 GO 0 ; Carry out referencing

N010 SET M000 = 1 ; Flag = 1: Axle not to start up
N015 SET M001 = O ; Flag = 0: Axle is not in motion

N020 SET H001 = 10000; Target position for comparison

N025 CALL NO045 ; Subroutine scan inputs

NO30 CALL NO8O ; Subroutine start axle

N035 CALL N105 ; Subroutine position comparison
N040 JMP NO025 ; Repeat

, Subroutine 1. Scan inputs

N045 JMP (MO0l = 1) NO75; If drive in motion, jump to RET
NO50 JMP (ISO2 = 0) NO75; No scan
NO55 SET MO00 = OStart initiated, set flag = 0

NO60 SET HO00 = 300 ;Set velocity 1
NO065 JMP (IS0l = 0) NO75; Velocity 1 selected
NO70 SET HO00 = 600; Velocity 2 selected + set
NO75 RET

, Subroutine 2. Start axle

N080 JMP (MO0O = 1) N100

N085 GO R H001 VvV HO000 ; Start axle at velocity
HO000, target position H001

NO090 SET M0O00 = 1 ; Enable detected, reset flag

N095 SET M001 = 1; Drive in motion

N100 RET

, Subroutine 3. Position comparison

N105 JMP (REF =
N110 SET 0OS00 =
N115 JMP N135
N120 SET M000O = 1

N125 SET M001 = ODrive stopped
N130 SET 0S00 =1

N135 RET

1) N120
0

END
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