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Notes for the TIA project .Svi4 v3c V14 SP1 1516°
for Servostar ” $300/400/600 and S700

Record of Document Revisions:

Revision/Ausgabe Comment/Bemerkungen Author/Autor
A, 04/2018 first edition / Erstausgabe KeH
Trademarks

« Servostar is a registered trademark of Kollmorgen Corporation
« Simatic, Step7, TIA-Portal are registered trademarks of Siemens AG
» Profibus and ProfiNet are registered trademarks of PROFIBUS and PROFINET International(PI)

This document applies to the Profibus-DP connection of the Kollmorgen servo amplifiers
Servostar” S$300/400/600 and S700 to a Simatic S7-1500 PLC controller.

In the following text, the servo amplifiers
Servostar” S300/400/600 and S700 are simply referred to as ,Servostar”.

Never use the S7-project ,,Sv14_v3c_V14_SP1_1516“ without modifications
in an application.

The S7 project ,,Sv14_v3c_V14_SP1_1516“ is an example how the
Servostar can be integrated in an S7 project. This project example must
always be adapted to the existing application.

KOLLMORGEN Europe GmbH assumes not liability for damages and
precludes all claims arising from the use of the S7- project
»Sv14_v3c_V14_SP1_1516“ or program components from it.

Take care and follow the security advice of the supplier of the different
components.
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This manual assumes a good knowledge of Simatic TIA, controller and drive technology.

For properly behaviour from the complete Servoaxis consist of S7-1500 PLC and Servostar and motor
the commissioning is acceptably realized !!!

All references to the manual refer to the technical description ,, srprof_e.pdf”.

The terms and abbreviations used correspond to the Servostar setup software DriveGui or the manual in the
English language.

The TIA project ,Sv14_v3c_V14_SP1_1516" was created in English with Mnemonics International and the
version:

_OX

Totally Integrated Automation
PORTAL

Installed software

L8 Totally Integrated Automation Portal

Version V14 SP1

~ STEP 7 Professional
Version V14 5P1

+ WinCC Basic
Version V14 5P1
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The TIA project ,Sv14_v3c_V14_SP1_1516" consists of the following components:

PLC_1 (CPU1516-3 PN/DP)
» Devices & networks configuration for a Simatic S7-CPU1516 — 6ES7 516-3AN00-0ABO

» program blocks

« PLCtags

* PLC data types

+« Watch and force tables

Ungrouped devices ( Servostar )
+ Slave_1

-,7_,‘;_\ Siemens - C:\57_ProjektelSvi4_v3c_V14_SP1_1516\Sv14_v3c_V14_SP1_1516

Project Edit View Insert

U % [ smeprojeet & M

Online

Tools

‘Window

Devices

Help

Totally Integrated Automation
PO

= [ ] Svi4_v3c_V14_SP1_1516
B Add new device
 Devices & networks
~ [l PLC_1 [CPU 1516-3 PN/DP]
[} Device configuration

B Add newblock
4 GenCycleOB [0B1]
4 GenloFhoB [0882]

4 fods_01_FB [FB14]

@ Axis_01_DB [DB14]

@ IF_DE [DB70]

» [ System blocks
[ Technology objects
External source files
[3 PLC tags
(@) PLC data types
watch and force tables
(& online backups

[ Traces

Device proxydata
Program info

E] PLCalarm text lists
» [ Local modules
» [ Distributed 1i0
= i Ungrouped devices
~ [ Slave_1

& GenModErrOB [0B122]
4 GenProgEr0B [0B121]
4 GenRackFaultOB [0836]
4 GenStartupOB [OB100]
4 Fods_01_Compare [FB18]

4 Ads_01_Read [FB17]
4 fods_01_Wirite [FB16]
@ Ais_01_Compare_DE [DB18]

@ Ais_01_Read_DB [DB17]
# /is_01_ReadDataDB [DB21]
@ Auxis_01_Virite_DE [DB16]
@ Axis_01_writeDataDE [DB20]

LC supervisions & slarms

5]

> ‘ Reference projects

MG 2 R 3 Goonline (¥ RTAL
Sv14_v3c_V14_SP1_1516 b Devices & networks - EX
‘E.'J Topology view ||5%h Network view "f Device view | |12
c p N T
% Nework 1§ Connections L J Network overview H Connections H 1O communication ‘4 | 13 a
s
¢ Device Type Address in subnet | @
~ 571500iET200MPStation 1 571500/ET200MP station il
: 1
PLC1 Slave 1 - PLC_1 CPU 1516-3 ENIDP g
CPU 15163 PML. eempontar n 5[’\5 ~ PROFINETSchnittstell... PROFINETinterface 192.168.01 2
PLC 1 W25 Port_1 Port
Fort_2 Port =
~ PROFINETSchnirtstell.. PROFINETinterface 192.168.1.1 %
PROFIBUS_1 Port_1 Port =
DP-Schnittstelle_1 DFinterface = =
~ GSD-Geraet1 G5D device g
Slave_1 Servostar 12 ES
* b
5 =
" =
= )
@
=
@
LLI
B
=
g
ES
@
(]
<] [>][100% el ——o— W] Il | E
|§Pmperties H:i.‘.lnfn ;JHL' Diagnostics |
J General || 10 tags H System constants " Texis ‘
- Genersl Il o
Catalog information atalog Infomation
FROFIBUS address
Geners| DP paramerers Short designation: |Servostar |
SR Deseription: | (kollo45d.gsd)
SYNCIFREEZE
Hardware identifier ]
’
Article number: | ]
Firmware version: |
GSD file: |
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System and clock memory — Enable the use of system / clock memory byte — PLC Tags are default

Totally Integrated Automation
POR

TAL

= | ] svi4.v3c V14 _SP1_1516

B Add new device

»
3

Eﬁh Devices & netwarks

~ [fjj PLC_1 [CPU 1516-3 PN/DP]

Y Device configuration
%! Online & diagnostics
+ [ Program blacks
“fﬂ Technology objects
External source files

L3
3
»
L3
¥ &5l Watch and force tables
» [ Online backups

3 r£ Traces

L3

[ Device proxydata

Program info
LC supervisicns & alarms
E] PLC alarm text licts
Local medules
v [ Distributed 110
IF =
}» id Ungrouped devices
3 f'i Commen data

Documentation settings

» @ Lenguages &resources
(i@ Online access

Card ReaderiUSE memory

)
»

3

3

»
L3

»

Details view

PROFINET interface [X2]
DP interface [X3]

Starp

Cycle

Communication load
System and clock memary
System diagnostics

Web server

Display

Userinterface languages
Time ofday

Protection & Security
System power supply
Configuration control
Connection resources

Overview of addresses

Address of system memory byte
(MBx):

First cycle:

Diagnostic status changed:
Always 1 (high):

Always 0 (low):

Clock memory bits

Address of clock memory byte
(MEx):

10 Hz clock:
5 Hz clock:
2.5 Hz clock:
2 Hzclock:

1.25 Hz clock:

4 Portal view

 GenCycleDB . | %5 FLC tegs

|5§-_,, PLC 1

| %:N1.0 (Firstscan)

| %11 (DiagStatusUpdate)

E Enable the use of clock memary byte

[

| %K40.0 (Clock_10HZ)

|%K0.1 (Clock_5Hz)

| 610 2 (Clock_2.5Hz}

|%K40.3 (Clock_2Hz)

|%M0.4 (Clack_1.25Hz)

|§' Topology view HEE?J Network view "f Device view LEIEl
= Device overview g
[ . | Module Rack slot laddress || §
o o =
- PLC1 o 5 [Tl5
} PROFINET-Schnittstelle_1 0O 1% | E
} PROFINETSchnittstelle 2 0 12 |§
DP-Schnittstelle_1 a 133 | =
I—| 0 2 ]
o 1 o 5 & o
- L ] 3 =
Profilschiene_0 = 5 4 =
I ] 5 g
o 6 =
o 7
0 8 =
o 2 F
0 10 o
&
] 11
S , v e o
<[] [voo%  —e—— ] [ ] DUIE
\g‘. Properties ”*L’.Info y\ &) Diagnostics | é
J General || 10 tags ” System constants ” Texts | e
= General [ =
Froject information Syemmnnd deckvemony
Catalog information System memory bits
Identification & Maintenance
» PROFINETinzerface [X1] [¥ Enable the use of system memory byte

f Siemens
Froject | Edit  View Insert  Qnline
£ Ve et ]

Options

X 0

Tools Window

Help

MG B R F coonline §@ Gooffline

el o =

Totally Integrated Automation
PORT.

AL

|@] Tags || & User constants ||,g System constants

aF 2
PLC tags

) ‘;% Techneology objects ' Neme Tag table Data type | Address Retsin | Acces_ WWrita. | Visibl
» External source files S | System_Byte Standard-\f’anab..EE Byte E| E @ E
A Eﬁ PLC tags 2 -1 Clock_Byte Standard-Variablen... Byte @ @ @
% Showall tags €3 < FirstScan Standard-Variablen... Bool B E B
B Add newtag table 4 - DiagStatusUpdate StandardVariablen . Bool =] =] ]
%’ standard-Variablentabelle [74] 5 < AlwaysTRUE standard-Variablen... Bool E E E
‘g5 STEP? classic symbols [0] & - AlwaysFALSE Standard-Variablen_. Bool =] )] )]
» L) PLC data types 7 e | Clock_10Hz standard-Variablen... Bool B @ @
] Watch and force tables 8 - Clock_5Hz Standard-Variablen.. Bool =] =] )]
» :i'- Online backups a e | Clock_2.5Hz standard-Varizblen... Bool B @ E
] ?ﬁ Traces (LT | Clock_2Hz Standard-Variablen... Bool @ @ @
» ng Device proxy data 11 e | Clock: 1.25Hz Standard-Variablen... Bool B @ B
2k Program info 2 Clock_1Hz Standard-Variablen.. Bool =] M [
- PLC supervisions & alarms i3 -0 Clock 0.625Hz standard-Varizblen... Bool @ B E
FLC alarm text lists 1 a Clock_0.5Hz Standard-Variablen.. Bool B @ @
» @ Local modules 1 < System_1_4 Standard-Variablen... Bool B @ @
» [ Distributed 1i0 16 40 System_ 1.5 Standard-Variablen... Bool = =] =]
» 3@ Ungrouped devices 7l System_1.6 standard-Variablen... Bool B @ E
» [§§ Common dats 1 - System_1_7 Standard-Variablen... Bool =] =] =]
» Documentation settings 19 <Ad = |EJ ¥ E‘

- Eiﬁl\i_:ng“uafes & resources |_; !‘ ” I ] ‘ >

> | Details view |8 Properties i} Info y” %) Diagnostics |
4 Portal view Overview | cengyclecs . | pictags
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T1A Device configuration

Among other things please note this settings:
* symbolic System constants — Hardware identifier
— see also PLC tags > show all tags > System constants
* Input Address / Output Address
* GSD-file-version
* Subnet, Address and Transmission speed
- The Servostar adjust itself automatically to the transmission speed ( baud rate )
* Watchdog

symbolic System constants — Hardware identifier

Siemens - C:\57_ProjektelSv14_v3c V14_SP1_1516\v14_v3c V14 SP1_1516 1516

>
Project Edit View Insert Cnline Options Toole Window Help Totally Integrated Automation
Cf Ch [ saveproject 5| Y = X D cis G ME EF S coonline F coofiin: | fi [8 M2 ¥ ] PORTAL
Sv14 v3c V14 SP1_1516 » Devices & networks
evices £y opology view L etwork view evice view 23]
Devi = Topol i Network vi Devi i (SE]
Pate [ Eha s 1 i | = Tl 5 - . . =
[=§ T | % Wewwork 1§ Connections \_ o 1 Bl i = J Network overview H Connections ” /0 communication | ] ‘ » 5_
— e £
ll ! Device Type Address in subnet | 8
E LA VIS ST it I = ~ 571500/ET200MPStation_1  571500ET200MP station s
B 2dd new device > PLC1 CPU 1516-3 PNIDP 2
ol Devices & nenworks L f g il ~ PROFINETSchnittstell... PROFINETinterface 192.168.0.1 =
i e (AR TR R CPU 1516-3 PNL. Servostar ™ aﬂ E I = . 168.0. H
- PLC. 1 ot o
[I§ Device configuration —_ 1 Por 2 rore -
. % BRI EETEY B ~ PROFINETSchnitttell . PROFINETinterface 19216811 %
4 I_=- Progmmblocks = PROFIBUS_1 = Pore_1 Port 5
4 I,—*' ey objects DPschnitstelle_1 DPinterface 2 H
: E’If'"a'““"e fles ~ GSD.Geraet_1 GSD device E
. ags Slave_1 Servostar 12 E
» Lig PLC data types
» [ Warch and force tables ] =
» [ Online backups =T T3] [100% I«] —s— & [<] i ] iT;
b 2 Traces T 5 B - " - )
] =
¥ 1l Device iy dora |8 Properties  [?4}Info %l Diagnostics | =
Program info | General " 10 tags H System constants " Texts | ==
F5F PLC supenvisions & slarms 5 e =
5 =
] FLCRlArmm e lsts Name Type Hardwere identi. | Used by Comment g
L3 - Local medules & Slave 1-DPSlave Hw DpSlave 359 PLC 1 %
L D=t & Sleve_i-Head Hw_Imterfsce 258 PLC 1 ]
2id Hngrouped devices B Slove T4 Wort AE_AR_PKW Hw Sublodule 261 HE | |
- [ Stave_1 @ Sslave_1-6_Wort_AE_AA PZD Huw_Sublodule 262 PLC_1
HY Device configuration
%) Online & diagnostics
g slave 1
4 Wort AE_AA_PKW
6 Wiort AE_AA_PZD
» g§ Commen dats [
¥ |Reference projects
» | Details view
4 Portal view Overview @ Devices & ne___
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Input Address / Output Address and GSD-file-version

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3 (% [ saveproject 54 M X O MG T R coonline PORTAL

‘_r%" Topology view Hﬁ] Network view ”ﬂ“ Device view L

Device overview

w - |Medule Rack Slot |laddress |Q address Type

Servastar
256..263 256..263 4 Wort AE/AAIKo
264..275 264..275 6 Wort AE/AAIKo...

Devices

#+ [slave 1 [Servostar] [=]: b B

> [ 5\{14_\:3(_\114_51:1_1515 Slave_1
f Add.new device 4 Wort AE_AA_FKW
iy Devices & networks *g/ 6 Wort AE_AA_PZD
~ [ 1§ PLC_1[CPU 1516-3 PN/DF] & -
ﬂ'f Device configuration
%) Online & diagnostics
- Program blocks -
L Technology objects

External source files E

fojejes atempiey (5

[ )
L I Y R S P R

sjoo} auljug <

L& PLC tags

w0

| PLC data types
=1 watch and force tables

o

OO0 o000 0O00O0O0O0 oo

L& Online backups .
IR beve <Ju] foow -] e — & <] i ]
Liiit Device proxydata - PRI TR

5 Program info |Q. Properties H‘i..lnfo ||& Diagnostics |

£ PLC supervisions &alarms JGeneraI ” 10 tags ” System constants || Texts ‘
PLC alarm text lists m

=}

r v vrvrwvrrvrrw

syse] i

- General B N
b [ Local modules . . Catalog information
Catalog information
» Lpg Distributed 11O
. PROFIBUS address
¥ {4 Ungrouped devices
Genera| DP parameters Short designation: | Servostar

~ [ Slave_1 atend
ﬂ'f Device configuration tehdog Description: | (kell045d gsd) ~
SYMCIFREEZE

%/ Online & disgnostics "
- Hardware identifier
}h Slave_1
Il 4 wort AE_AA_PKW
Pl & viort AE_AA PZD
+ [g§ commeon data
» [5]] Documentation settings
» @ Languages &resources Firmware version: ‘ZDI |
} g Online access GSD file: [kollo4sd.gsd |
+ [ Card ReaderlUSE memory

saueiqr]

T
<

Article number:

Install date: |Wednesday . September 13, 2017 12:18 [+

Installed by:

> | Details view

4 Portal view Overview IﬁJ Slave_1 I% PLC tags

Subnet, Address and Transmission speed

\_d, Properties ”*_i.'.lnfo uﬂ Diagnostics

JGeneraI ” 10 tags || System constants ” Texts ‘

« General
. PROFIBUS address
Catalog information
PROFIBUS address: Interface networked with
General DP parameters
Watchdog Subnet: | FROFIBUS_1 [=]

SrerReeze

Hardware identifier

n Parameters
: Address: |12 |V‘
Highest address: |126 |V‘
Transmission speed: |1.5 Mbps |V‘
~
Watchdog
|§ Properties ”";.'. Info || ﬂ Diagnostics
J General ” 10 tags ” System constants || Texts
¥ General Watchd
Catalog information sgiier
PROFIBUS address
General DF parameters [+ Watchdog activated

SYNC/FREEZE

Hardware identifier
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Servostar settings with DriveGui

For commissioning the Servostar S400 / S600 the Software Drive is used.
It is not described here more in detalil.

Info

W5 53 K5205
“eoo  Copyright (1999, 2007

Drriicken Sie F1 flr HILFE

For commissioning the Servostar S300 / S700 the Software DriveGui is used.
DriveGui-Version:

About DriveGUI

DreeelaU]
“Werzion 331 Build 0 Final
Copyright [C] 2004, 2017

Profibus settings: ASCII parameter ADDR 12 — EXTWD 100
27 Untitled - DriveGUI

File Edit Commounication Drive  Tools  Wiew  Help
D E S | B HelpF1y k2
= B oRIvED
I\ Setup Wizard CAN / Field Bus Settings
+--[™. Basic Setup
#% Units | Mechanical
+ [M CaAN [ Field Bus Settings

General Field Bug Settings

+- [ Feedback Address External Watchdog [Fieldbus]  On-Board Field Bus
H I? Motor 12 100 i 1 Auto-detect v
s Current Loop
= welocity Loop )
%1% Position Loop CakM Bus Settings .
" Position Data Baud Rate Guarding
171 Position Registers . Heartbeat Mode Guarding
af Electronic Geating 500 |w| kBaud Caonsumer |0 ms Lifetime Factor |0
f.h Ennche;E)mulatiun Produser [ -, Suad Tire ; .
= 17 Analog
B Digital 1o

[ Motion Service
ﬂ Skatus (Errors [ W arnings)

E| Monitar - . .
B Haming tapped FOOs... [ Save curment Guarding / Mappings to Drive ]

Ubut Motion Tasks
BB oscilloscope
3 Bode Plot

[W’rite Guarding / Mapping Defaults to Drive l
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Profibus — Data — Input / Output or Send / Receive — PKW and PZD - Interface
[ Untitled - DriveGUI
Eile Edt Communication Drive Tools Yiew Help
= = = &S DHep 4 O @B oEN D B . DPMODE | 8: Position Motion T asks v

= M pRIvED

o A Setup Wizard Profibus

B Motion Service
© Status (Errors | Warnings)

] Monitor Diive Prafibus
I, Homing Baudrate PO Idetitno. I aster
“lo. Mation Tasks 1500 kB aud HO450 Cortral )
mf ol Pt Profibuz
Feiloscope Address PPO Type Prafibus | #— Output s—
= Bode Plat ALl rofibus P!
=] Bade Fo 12 2 Interface [—# |nput —
= Terminal
% Auto-Tuning FROFIEUS - Interface -States
i EthercaT ‘Watchdog State:  Faud Seaich —— Baud Coriol —— DP Cantral Eommunication
DF State; Feilt PEram, | m— A Eopf Data Exchange ak
A Profibus Instrument Control [[lgnare Threshald Monitaring
Input/Output - Buffer
PEw FZD
PKE IMD»  PwE STwW HSw FZD3 F£D4 FZD5 FZDE
Output ; 3342|0100 | 0000 D002 4474 0000 | 0008 (0000 0402 | 2000
PEE  IND PwE 25w Hiw  FZD3 FZD4 FZDS FZDE
Input : 2382 0100 | 0000 DooZ2 3470 0000 |04EE | 94BD | 1402 | 000D
Ready 5706 (DRIVED) @ COML (38,4 khaud) ) online Mo SWEN

Profibus — Control Word STW and Status Word ZSW - Interface

27 Untitled - DriveGUI
File Edit Communication Drive Tools Wiew Help
0w | & B B X sillr'=" Help (F1) & & 48 & @ EN DS B B g OPMODE | 8: Pasition Mation Tasks [+ |
= M pRIVED
il enp e Profibus Instrument Control
[™ Motion Service
© Status (Errars | Warnings)
{51 Manitar Cantrol ward [ST4) State Diagramm Status word [Z5W)
uB Homlng 0| 0 | Switchon Effor=spon 0| 0 | Ready for switch-on
1o, Motion Tasks ;
BB osciloscope 110 |Inhibit voltage l 1 0| Switched on
E Bode Plot 2| 1 |Fast stop, switch-on i. 2| 0 | Dperation enabled
B Terminal 3| 0 | Operation enabled ‘ ‘ ‘ En | 3 0 Emor
ﬂi Auto-Tuning 4 [ 1 Fast stop inh. Ramp.) = 4 | 1 | Waltage inhibited
=T EtherCAaT 5 1R [stop rfa] 5 1 Faststop
auze [stop ifg
m} SD-Card ) Switch-on I ; e
== Profibus B | 1 | Setpoint enable F e E | 1 | Switch-on inkibit
e Prafibis Instrument Control 7 0  RBeset Fault . - s 70 Wamning
8 | 0 | Jogging [on/aff] 8| 0 | Setpoint/actual values m.
3 0 reserved _ 91 Remote
10 1 | PZD [enable/inhibit) - e 10 0 | Setpoint reached
11 0 | Start homing run [e.] 11 1 Limit active
12 0 | Manufacturer-specific _ 12 1 | Mode-dependent
12| 0  Manufacturer-specific 13 1  Mode-dependent
14 1  Manufacturer-specific | 14 | 0 | Manufacturer-specific
15| 0 | Manufacturer-specific "———.‘ | 15| 0 | Manufacturer-specific
Ready 5706 (DRIVED) @ COMI (38,4 kBaud) Orline Mo S EM o
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Block overview

Axis 01 FB FB14/DB14 | Handling block between S7-PLC and Servostar

Axis 01 _Write FB16/DB16 | Block for the FB14 to write PNU data to Servostar

Axis 01 _WriteData | DB20 Contains the PNU data that are written to Servostar with FB16
Axis 01 Read FB17/DB17 | Block for the FB14 to read PNU data from Servostar

Axis 01 _ReadData | DB21 Contains the PNU data that are read from Servostar with FB17
Axis_01_Compare |FB18/DB18 | Module for PNU data comparison, e.g. DB20 and DB21

IF_DB DB70 Interface date block e.g. for an operator panel / touch panel

All blocks can be renamed or renumbered upon demand.
Afterwards, “Compile -> Software (rebuild all)” must be performed.
The resulting conflicts may have to be corrected manually in the blocks.

The Axis_01_FB (FB14) uses the following blocks:

D_ACT_DP — Deactivating and Activating DP Slave / ProfiNet 10 device
DPRD_DAT — Reading consistent data of a DP Slave / ProfiNet 10 device
DPWR_DAT — Writing consistent data of a DP Slave / ProfiNet 10 device
BLKMOV — Copy memory area

FILL — Fill memory area

and the system block:

BITSUM ( FC99 ) — Count number of set bits

The Axis_01_Write (FB16), Axis_01_Read (FB17), Axis_01_Compare (FB18) uses the system blocks:

ReadFromArrayDB ( FC901) — Read from ARRAY data block
WriteToArrayDB ( FC902) — Write to ARRAY data block

Notes

» The Axis_01_FB (FB14) is programmed as multi instance and, therefore, can be called multiple times in
FBs as subprogram block without separate instance data block.

» If Axis_01_FB (FB14) is not implemented as multi instance, then Axis_01_FB (FB14) must be called up
for every Servostar amplifier with a separate instance data block DB.

» Axis_01_FB (FB14) is programmed in FBD ( function chart ) with mnemonics International and symbols
with comments in ENGLISH.

+ The PLC data types enables an uniform database and an object-oriented programming in TIA.
» The STRUCT data types enables simple addressing of entire data areas via pointer.

» The S7 project ,Sv14_v3c_V14_SP1_1516" contains a completely functional S7-PLC program for
Servostar - Profibus.

» The S7 project ,Sv14_v3c_V14_SP1_1516" is migrated into the Simatic TIA-Portal
from the Step7 project ,Sv14_v3c* and afterwards reprogrammed completely in FBD.

For S7-1200 PLC is the completely functional S7 project “Sv14_v3c_V14_SP1_1214C” available.

With a S7-1500 PLC and a Servostar with Profibus option card and motor, the complete Servoaxis can be
quickly and easily commissioned using the Watch table_1.
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Input and output interface of Axis 01 FB (FB14)

The interface of the blocks FB14, FB16, FB17, FB18 and DB20, DB21, DB70 uses PLC data types.

M_Axis_01_Request

M_Axis_01_MaMsg — Machine messages / Error messages
M_Axis_01_State

M_Axis 01_InData

M_Axis 01 OQutData

M_Axis_01_PnuStruct

M_Axis_01_RcvSend - Receive and Send Profibus

The PLC data types ensures that the data structure in the S7 project has an uniform common database. A
modification at the data structure is done once in the PLC data types. The entire data structure of the S7
project is automatically updated with “Compile -> Software (rebuild all )”.

Please check afterwards that the Initial values from the PLC data types are transferred to the Actual values
from the DB. If not then for this DB a separate initialization or correct adjustment from the block properties is

required.

Axis 01 FB (FB14)

Input variables are preceded by an “i” (Input) and output variables by an “o0” (Output).
This makes the program code easier to read.

VAR_INPUT
iData M_Axis_01_InData
iRequest M _Axis_01_Request
iPnu Struct

Write M_Axis_01_PnuStruct
. .Read M_Axis_01_PnuStruct
VAR_OUTPUT
oMaMsg M_Axis_01_MaMsg
oState M_Axis_01_State
oData M _Axis_01_OutData
OoAxis M_Axis_01_RcvSend
IF_DB (DB70)
ToMachine IfGroupToUnit
FromMachine IfUnitToGroup
Request M_Axis_01_Request
State M Axis_01_State
iData M_Axis_01_InData
oData M_Axis_01_OutData
oMaMsg M_Axis_01_MaMsg
OAxis M_Axis_01_RcvSend

SampleProject_Sv14_v3c_V14_SP1_1516_Description.doc — KeH - 01.10.2018

page 11 of 49




w(@

Symbolic addressing from the Hardware-Interface to the Axis 01 FB ( FB14) - Interface

TIA generate automatically symbolic System constants — Hardware identifiers
—see also PLC tags > show all tags > system constants

The numeric address can modified unintentional by TIA after “Compile -> Hardware (rebuild all ).
Therefore use in the program always the symbol address !!!

The Input Address / Output Address is adjusted in the Devices & networks configuration
See chapter TIA-Device configuration

With drag&drop or copy&paste you can insert the symbolic address from the system constants or from the
device configuration easy to the Input of the MOVE

Every Servostar need the mapping from his device configuration to the Axis_01_FB (FB14)
by the DataType Hardwarelnterface.

Note: With Copy&Paste from parts from a project into another project the symbolic address is not always the
same. The TIA device configuration generate then e.g. an extension xxxPKW_1, xxxPZD_1, xxxSlave_1.
Therefore check always at PLC tags > show all tags > system constants that all symbols are definitely and
unique assigned. In the TIA device configuration or in the plc program the mapping could be corrected and
the unused symbol should afterwards deleted. If the mapping is executed correct the S7 PLC and the
Servostar communicate over the Profibus and the Axis_01_FB (FB14) answer oState.CommunicationOk =1

GenCycleOB (OB1)

R Network 7: Init parameters: Symbol: see PLC tags <= System constants OR see device configuration
Symbol: see PLC tags <> System constants OR see device configuration
MOVE
.= EN
“DET0 DBWS0
"IF_DE".iData.
BB i OuTl Config.LaddrPKW
PKW — |y r|_ __
MOVE
= EN
262 “DB70.DBWS2
“Clave 1~6 "IF_DB".iData.
Wiort AE A& i OUT1 Config.LAddrPZD
PZD" — |y 1 |
MOVE
- %DB70_DBWS4
259 "IF_DE".iData.
"Slave 35 OUT1 Config.DiagAddr
1 --DF‘Sl-‘:'-:E" 1M rL —
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GenCycleOB (OB1)

Network 8: Ehig:

Cormrment

%We14
"fxic_01_DBE"
WFB14
"Axis_01_FB"
= EN
PEDB70 . DBX50.0
"IF_DE".iData iData
PADB70 DBXA0
"IF_DE".Request — iRequest
iPnu
iIPnuWriteStart
iPnuReadStart
1.0
“FirstScan” — iGenStartup
912
"AlwaysTRUE" == JEnError
912
"AlwaysTRUE" — iEnTimeout
¥DB70 DBXD.3
"IF_DE".
ToMachine Ack — jack oMahsg
WA12 jActSlaveDevic
“AlwaysTRUE" — e oState
912
"Always TRUE" — iPowerOk oData
%DB70_DBX28.0
“IF_DBE".  iPauseMotionTa ofs

PausehdotionTask — gk

YDB70 DEX28 1
*IF_DE".
ResetPosition — jResetPosition

“DBE70.DBX28 .2
“IF_DE".
FastStopDisableA  jFastStopDisabl
5 =0 g fis
“DB70.DBX28 3
"IF_DE".Fastitop =0 iFast5top

Y%DB70.DBX28.6
*IF_DE"_Init — jInit

“DB70.DBX28 .7
“IF_DE".
SetOpmodeP — isetOpModeP

WDET0.DBX29 .0
"IF_DE".
SetOperationEna  jSetOperationE
ble — nable

YWDB70 DBX29 2
"IF_DE".
SwhDisable =8 jswEnable

oActualPosition

oActualSpeed

oActualCurrent

oActualPressur

e

oActualFlow

oManufactstate

oDpmodeP

PDB70.DEX122.0

*IF_DE" oMaMsg

FDB70.DEXG.0
*IF_DB" State

FDB70.DEXS2.0

*IF_DB" .cData

FDB70.DBX124.0

"IF_DB" .ofxs

%DB70 DBD14
"IF_DB".
ActualPosition

YDB70 DBD14
"IF_DB".
ArctualPosition

HDBF0 _DBW2D
"IF_DB".
ActualCurrent

%DB70_DBW22
"IF_DE".
ActualPressure

YDBT70 _DBW24
“IF_DE".
ActualFlow

FDB70.DBEX30.0

"IF_DB".
Manufactstate

¥DB70.DBW26

*IF_DB* OpmodeP

oError =— ...

ENO —
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Complete overview of interface from Axis 01 FB (FB14)

VAR_INPUT
iData STRUCT | Data: HWConfig, OpMode,RefJogSpeed,MotionTask
Config STRUCT
LAddrPKE HW_Inf | StartAddressIn in HW-Config periphery dez
LAddrPZD HW_Inf | StartAddressOut in HW-Config periphery dez
DiagAddr HW_Inf |DiagnosticAddress in HW-Config periphery hex
TO_Reference Time Timeout referencing
TO_Position Time Timeout positioning
OpModeP DWORD |PNU 930 (2 =MotionTask, 1 =VelocityDigital, -2 =TorqueDigital .. )
JogSpeed WORD PNU 1889
RefSpeed WORD PNU 1896
MotionTask STRUCT
Number WORD 0 =DirectMotionTask
DirectSpeed DWORD |PNU 1791
DirectPosition DWORD | PNU 1790
DirectType WORD PNU 1785
DigitalSpeed STRUCT
Ncmd WORD PNU1886 — Ncommand ( Ncmdlé = Ncmd * 2715 / VOSPD )
DigitalTorque STRUCT
Icmd WORD PNU1870 - Icommand ( I[A] = Icmd * IpeakAmplifier[A] / 3280 )
DigitalPump STRUCT
QPRcmd WORD QPR command ( pressure 1 <=> 10 mbar )
QFcmd WORD QF command ( flow 1 <-> 0,1 1/min )
iRequest STRUCT | Requests: Ref Pos StartStopCancelMotionTask Jog
StartRef BOOL Start reference movement, static 1
StartIcmd BOOL Start I command digital torque, P4, static 1
StartMotionTask BOOL Start motion task ( direct motion task =0 ), P4
StopMotionTask BOOL Stop motion task, P4->P3
CancelMotionTask BOOL Cancel motion task, P3
StartNcmd BOOL Start N command digital speed, P4, static 1
JogPlus BOOL Jog positive, static 1
JogMinus BOOL Jog negative, static 1
MacroInput BOOL MacroProgramInput, static 1, PROSTW & 0x200
StartQcmd BOOL Start Q command digital speed, P4, static 1
Res_1_2 BOOL
Res_1_3 BOOL
Res_1_4 BOOL
Res_1_5 BOOL
Res_1_6 BOOL
Res_1_7 BOOL
iPnu STRUCT
Write STRUCT
Number WORD
Index WORD
Value DWORD
Read STRUCT
Number WORD
Index WORD
Value DWORD
iPnuWriteStart BOOL Request PnuWriteStart pulse 0->1
iPnuReadStart BOOL Request PnuReadStart static 1
iGenStartup BOOL Startup cycle after PLC startup
iEnError BOOL Enable error messages
iEnTimeout BOOL Enable timeout movement referencing and positioning
iAck BOOL Acknowledge WarningsErrors
iActSlaveDevice BOOL Activate Slave or Device
iPowerOk BOOL All powersupplies are ok
iPauseMotionTask BOOL Pause for Motion Task, P4
iResetPosition BOOL Reset position, set ActualPosition to RefPosition ( ROFFS )
iFastStopDisableAxis BOOL FastStop with disable axis, P4->P1
iFastStop BOOL FastStop without disable axis, P4->P11
iInit BOOL Initialize axis with disable axis
iSetOpModeP BOOL Set operating mode Profibus
iSetOperationEnable BOOL Set axis state machine to P4_OperationEnabled
iSwEnable BOOL Software enable axis
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VAR_OUTPUT
oMaMsg STRUCT Error messages
ErrTO_Ref BOOL Error timeout reference
ErrTO_Pos BOOL Error timeout positioning
ErrNoReferenceSet BOOL Error if reference is not set and request
ErrWrongOpMode BOOL Error wrong operation mode selected and request
ErrActSlaveDevice BOOL Error activating slave or device
ErrCfglInput BOOL Error configuration input
ErrRcv BOOL Error receiving data
ErrCfgOutput BOOL Error configuration output
ErrSend BOOL Error sending data
ErrAxis BOOL Error from axis
ErrReadWrite BOOL Error request Read and Write together
ErrNotEnabled BOOL Error if not enabled and request
ErrRes_1_4 BOOL
ErrRes_1_5 BOOL
ErrRes_1_6 BOOL
ErrCmd BOOL Error more than one request command active
oState STRUCT AxisState
ReferencingActive BOOL Axis 1s referencing
JoggingActive BOOL Axis is jogging
VelocityIsZero BOOL Axis velocity 1is zero
MotionTaskActive BOOL Axis motion task is active
InPosition BOOL Axis is in position
Res_0_5 BOOL
Res_0_6 BOOL
Res_0_7 BOOL
ReferenceOk BOOL Axis is referenced
CommunicationOk BOOL Axis communication Profibus is ok
InitOK BOOL Axis initialisation is ok
InitError BOOL Axis initialisation error
OpModeP_ 0Ok BOOL Axis opmode Profibus is ok
OpModeP_Error BOOL Axis opmode Profibus error
WarningActive BOOL Axis warning active
WarnPositionError BOOL Axis warning position error
PO_NotReadySwitchOn BOOL state diagram
P1l_SwitchOnInhibited BOOL state diagram
P2_ReadyForSwitchOn BOOL state diagram
P3_ReadyForOperation BOOL state diagram
P4_OperationEnabled BOOL state diagram
P1l1_FastStopActive BOOL state diagram
P13_ErrorReaction BOOL state diagram
P1l4_FErrorActive BOOL state diagram
PnuWriteOk BOOL Pnu write done and ok
PnuWriteError BOOL Pnu write not done and error
PnuReadOk BOOL Pnu read done and ok
PnuReadError BOOL Pnu read not done and error
Res_3_4 BOOL
Res_3_5 BOOL
Res_3_6 BOOL
Res_3_7 BOOL
ResponseTelegram_ PKW_PWE | DWORD Axis response telegram after Pnu Rcv or Send
oData STRUCT |AxisData
Canceled STRUCT
DirectMotionTask STRUCT
STW WORD
Speed DWORD
Position DWORD
TaskType WORD
ActualSpeed INT
ActualPosition DINT
StartPosition DINT
PnuRead STRUCT
Number WORD
Index WORD
Value DWORD
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OAxis STRUCT
Rcv STRUCT
PKW
PKE WORD
IND WORD
PWE1 WORD
PWE2 WORD
PZD STRUCT
ZSW STRUCT
SetpointActualValMonitor |BOOL only in Opmode POSITION: Following error
Remote BOOL not working, set to 1
SetpointReached BOOL only in Opmode POSITION: At Position
LimitActive BOOL at the moment not working
ModeDependentx BOOL used in ASCII-Modus
ModeDependenty BOOL used in ASCII-Modus
ModeDependentz BOOL used in ASCII-Modus
Reserved BOOL reserved
ReadyForSwitchOn BOOL
SwitchedOn BOOL
OperationEnabled BOOL
Error BOOL see ASCII-Kommando ERRCODE
VoltageInhibit BOOL
FastStop BOOL
SwitchOnInhibit BOOL
Warning BOOL see ASCII-Kommando STATCODE
HIW WORD
PzZD3 WORD
PZD4 WORD
PZD5 WORD
PZD6 WORD
Send STRUCT
PKW STRUCT
PKE WORD
IND WORD
PWE1 WORD
PWE2 WORD
PZD STRUCT
STW STRUCT
JoggingOnOff BOOL OpMode dependent
Reserved BOOL
PZDenableInhibit BOOL
StartHomingRun BOOL OpMode dependent
ResetPosition BOOL
AckWarning BOOL Acknowledge warnings
Only in OpModes Position:
0=MotionTaskNumber
MoTaskDirectOrMoTaskNr BOOL l1=DirectMotionTask
DigitalRevolutionSpeed BOOL OpMode dependent, digital velocity
SwitchOn BOOL
InhibitVoltage BOOL
1>0Axis FastStopWithEmgyRamp, AxisWillDisabled-
FastStopSwitchOn BOOL STOPMODEDECDIS
OperationEnabled BOOL
FastStopWithEmgyRamp BOOL 1>0 Axis fast stop with emergency ramp
PauseStopRfg BOOL OpMode dependent, 1>0 Axis stop
SetpointEnable BOOL OpMode dependent
ResetFault BOOL Reset errors
HSW WORD
PzZD3 WORD
PZD4 WORD
PZD5 WORD
PZD6 WORD
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oActualPosition DINT Actual position, wvalid if PZD channel is active 1%*)
oActualSpeed INT Actual valid if PZD channel is active, OpmodePb 1,2
oActualCurrent INT Actual current, valid if PZD channel is active, OpmodePb -2
oActualPressure INT Actual pressure, valid if PZD channel is active, OpmodeP -7
oActualFlow INT Actual valid if PZD channel is active, OpmodeP -7
oManufactState STRUCT | comment valid for OpMode positioning

Pos3reached BOOL

Pos4reached BOOL

AxisInternalInitReady BOOL

x0_3 BOOL

VelocityIsZero BOOL

SafetyRelayOpen BOOL

AxisEnabled BOOL

AxisErrorExist BOOL

MotionTaskActive BOOL

ReferenceDoneAndOK BOOL

ReferenceSwitchOn BOOL

InPositionWindow BOOL

LatchPositionDone BOOL

x1_5 BOOL

Poslreached BOOL

Pos2reached BOOL
oOpmodeP WORD Actual OpmodeP ProfibusDP ( Pnu 930)
oError BOOL Error is active

19 The actual positon in the Servostar is transferred in the process data only in incremental internal units to
the S7-PLC (2*°°incr. per motor revolution). The conversion from internal units to user units can be performed
in the S7-PLC, depending on the position resolution defined in the Servostar by the DriveGui software.

Example with PRBASE 20:
Resolution = 5000 incr / 3 revolutions

=> Position in user units = Actual_Position x 5000 / (3 x 2%°)
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Program examples for converting the Servostar internal units to user / Sl-units

GenCycleOB (OB1) - Network 11: "IF_DB".ActualPosition

hd Network 11: “IF_DE" ActualPosition (see Pnu 1800: S-Unit }
w [ Example: Linearfxs - feed 160000 pmirevolution with gear ratio: i=7

11 *IF_DB" ActualPosition [um, SHUnit - DWORD]

(i ="#Axis_01_DB" oActualPosition [Counts] * (PGEARI | PGEARD) | 2/FREASE
i ="#Axis_01_DB" oActualPosition [Counts] * (160000i7) { 1048576

il =" Axis_01_DB".oActualPosition [Counts] * 0.021798270089

Il use datatype 32-bit IEEE floating-point number

CONV
Dint to Real
= EN

%DB14.DBD142 MuE

“fois_01_DB". ouT — #HelpReal Real
oActualPosition N EN ROUND

Real to Dint
#HelpReal — N1 ouT — #HelpReal %DR70_DBD14
0.02179827 N2 3¢ EN "IF_DB".

ouT — ActualPosition

#HelpReal N e —_

GenCycleOB (OB1) — Netzwork 12: "IF_DB".ActualSpeed

hd Network 12: “IF_DB" ActualSpeed (see Pnu 1815: Sl-Unit}
w [ Example: VOSPD 3600 rpm

11 *IF_DB" ActualSpeed [rpm, SI-Unit- Word]

i ="Axis_01_DB".0ActualSpeed [Counts] * VOSPD [ 25
Axis_01_DB".cActualSpeed [Counts] * 3600 (32768
Il ="Axis_01_DB".oActualSpeed [Counts] * 225 [ 2048

il use datatype 32-bit integer

MUL
Dint
~—EN
%DB14.DBW146
“Axis_01_DBE". D
oActualSpeed — N1 OUT — #HelpDint Dint
223 N2 Ell %DB70.DEWIB
"IF_DB".
#HelpDInt — N1 ouTr— ActualSpeed

2048 Mz —_—

GenCycleOB (OB1) — Netzwork 13: "IF_DB".ActualCurrent

A Network 13: “IF_DE" ActualCurrent { see Pnu 1688: Sl-Unit)

w li example for Servoamplifier with Ipeak 9 Ampere
I *IF_DB" ActualCurrent [mA, S1-Unit - Word]
Il ="Axis_01_DB".oActualCurrent [Counts] * DIPEAK | 3280
I/ ="Axiz_01_DB" oActualCurrent [Counts] * 9000/ 3280

li use datatype 32-bitinteger

MUL
Dint
..—EN
%DEB14.DBW148
*ids_01_DB. DIV
oActualCurrent —g Ny ouT — #HelpDint Dint
3000 E ——————————————————
IN2 = Eh %DB70.DBW20
*IF_DBE".
#HelpDint— |y QuTr— ActualCurrent

3280 — IN2 _
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GenCycleOB (OB1) — Netzwork 20: "IF_DB".ActualPressure

- Network 14: "IF_DE".ActualPressure

[1™IF_DB" ActualPressure [xx ® 10 mBar, S1-Unit - Word]

MOVE
T B %DB70.DBW22
%DB14.DBWI 50 "IF_DEB".
*fods_01_DE". ;,l_ou-n ActualPressure
oActualPressure N —

GenCycleOB (OB1) — Netzwork 21: "IF_DB".ActualFlow

- Network 15: "IF_DB" ActualFlow

i1 *IF_DE" ActualFlow [xx* 0,1 limin, S1-Unit - Word]

MOVE
= %DB70.DEW2A
%DB14.DBWI 52 "IF_DE".
*Axis_01_DB". ;.Lou-n ActualFlow
oActualFlow — —_

SampleProject_Sv14_v3c_V14_SP1_1516_Description.doc — KeH - 01.10.2018

page 19 of 49



w(@

Commissioning Axis 01 FB (FB14)

S7-PLC — Switching ON/OFF

If the S7-PLC Profibus-Master fails, the watchdog timeout starts in the Servostar (EXTWD) and generate the
warning ,n04 — node guarding ( watch dog )“.

After startup, the S7-PLC performs a software reset (FirstScan - M1.0) and deletes all warnings and error
messages and states in the PLC program, but not in the Servostar.

If the Servostar boot up faster than the S7-PLC the Servostar generate the warning n04.

With the ASCII-Parameter S1DLY it is possible to increase the boot up time e.g. to avoid the warning n04.
After acknowledge the warning n04 the Servostar is able for operation.

S7-PLC — Switching Run/Stop
If the state change from STOP -> RUN the S7-PLC performs a software reset (FirstScan - M1.0) and deletes
all warnings and error messages and states in the PLC program, but not in the Servostar.

iAck =1 ( Acknowledge )
Reset the warnings and errors in the Servostar and in the S7-PLC program in the blocks
Axis_01_FB (FB14), Axis_01_Write (FB16), Axis_01_Read (FB17), Axis_01_Compare (FB18).

Initialization
During initialization, a zero telegram ( Send.PKW and Send.PZD ) is transmitted from S7-PLC to Servostar.
The Servostar disable immediately and the state machine change to oState.P1_SwitchOnlInhibited =1
- Setilnit =1 ( a pulse is generated internally )
- Wait until oState.InitOk =1
If oState.InitOk is not =1 or oState.InitError =1 the initialization was not successful.
For the error cause see Servostar receive telegram.
- Theinitialization is monitored with a timeout of 1 second.

Set operating mode
Programmed operating mode: Positioning, Digital velocity, Digital torque, Electronic gear, Digital ServoPump
After 24VDC switch-on, the Servostar is always in the safe internal operation mode -126 and “locked”.
Via Profibus there is a communication established between the S7-PLC and Servostar only from STW and
ZSW and the RCV - PZD2, PZD3, PZD4, PZD5, PZD6 ( receive telegram ) contains all the value “0”.
The S7-PLC must first change and recheck the operating mode.
- Write the desired operating mode in iData.Config.OpModeP
( see manual: Positioning: 2 ; Digital velocity: 1 ; Digital torque: -2 ;
Electronic gear: -4 , Digital Servopump: -7)
- Set iSetOpModeP =1 ( a pulse is generated internally )
- Wait until oState.OpModeP_Ok = 1
The activated operating mode will be visible in oOpModeP
- Now make the recheck for the desired OpmodeP
- If oState.OpModeP_Ok is not =1 or oState.OpModeP_Error =1
or oOpModeP is not the desired OpmodeP then setting the operating mode was not successful.
For error cause see Servostar receive telegram.
- Now the RCV - PZD2, PZD3, PZD4, PZD5, PZD6 is displayed depending on the operating mode
with values from e.g. oActualPosition, oActualSpeed, oManufactState.
- Setting the operating mode is monitored with a timeout of 1 sec.

Enable operation
After 24VDC switch-on, the Servostar is in oState.P1_SwitchOnlnhibited =1.
iFastStop, iFastStopDisableAxis must be =0 and iSwEnable must be =1.
At the Servostar, HardwareEnable must be =1 and if present AS/STO-Enable must be =1.
Only S700: A build in safety card must be in state ,RUN".
The DC link voltage is applied and the display of Servostar shows ,Pxx" without warnings or errors.
- Set iSetOperationEnable =1 ( a pulse is generated internally )
Wait until oState.P4_OperationEnabled =1
If oState.P4_OperationEnabled is not =1, the enable operation was not successful.
The Servostar is now enabled and able to generate force / torque and move a motor.
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Requirement for operation mode positioning

. The operation is enabled (oState.P4_OperationEnabled =1)

. AS/STO- and Hardware-Enable is present

. No warning and error-free and the display from Servostar shows ,Exx“

. The operation mode positioning (oState.OpModeP_Ok = 1 und o0OpModeP = 2 dec ) is activated
Jogging mode

- Write the desired jogging speed to “iData.Config.JogSpeed”
- Set iRequest.JogPlus =1 -> The motor moves positive and oState.JoggingActive =1
- Set iRequest.JogMinus =1 -> The motor moves negative and oState.JoggingActive =1

Referencing run ( Homing run)
The referencing type is normally adjusted with DriveGui and stored in the Servostar.
- Write the desired referencing run speed to “iData.Config.RefSpeed”
- Set iRequest.StartRef =1 -> The motor move and oState.ReferencingActive =1
- Wait until oState.ReferenceOk =1 and oState.ReferencingActive again =0
- SetiRequest.StartRef =0 — The Servostar is referenced ( homed ).
With iEnTimeout =1 und iData.Config. TO_Reference xxx ms [TIME] the referencing run is monitored with a
timeout.

Start of an stored EEPROM or RAM MotionTask
Additional requirement: The Servostar is referenced.
The DriveGui is use to create MotionTasks and store them in the Servostar EEPROM.
Only the parameters of the RAM MotionTask can be changed with the S7-PLC in the Servostar even in the
state “P4_OperationEnabled” and while the motor is moving (see ASCII - MTMUX)
- Write the number of the MotionTask to iData.MotionTask.Number
- SetiRequest.StartMotionTask =1 ( a pulse is generated internally )
- Wait until oState.InPosition =0 and oStateMotionTaskActive =1
- Wait until oState.InPosition =1 and oStateMotionTaskActive =0
The Servostar executed the MotionTask. With iEnTimeout =1 and iData.Config. TO_Position xxx ms [TIME],
the MotionTask run is monitored with a timeout.

Actual position, actual speed and the manufacturer state are cyclically transmitted in the RCV.PZD channel.

Start of the DirectMotionTask ( RAM and has the number 0 )
Additional requirement: The Servostar is referenced.

- Write 0 to iData.MotionTask.Number

- Write target position to iData.MotionTask.DirectPosition

- Write target speed to iData.MotionTask.DirectSpeed

- Write direkt type to iData.MotionTask.DirectType

- Set iRequest.StartMotionTask =1 ( a pulse is generated internally )

- Wait until oState.InPosition =0 and oStateMotionTaskActive =1

Wait until oState.InPosition =1 and oStateMotionTaskActive =0

The Servostar executed the MotionTask. With iEnTimeout =1 and iData.Config.TO_Position xxx ms [TIME],
the DirectMotionTask run is monitored with a timeout.

Actual position, actual speed and the manufacturer state are cyclically transmitted in the RCV.PZD channel.

While the MotionTask is running, the next MotionTask can already be copied to iData.MotionTask with his
record and then started immediately with Set iRequest.StartMotionTask =1 (pulse).
With BLKMOV and pointer the complete Data.MotionTask [STRUCT] can be copied easily.

See “Switch ON and Start MotionTask timing diagram”
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A started MotionTask can be paused with iPauseMotionTask =1.
The Servostar remain in oState.P4_OperationEnabled =1.

A started MotionTask can be stopped with iRequest.StopMotionTask =1.

The Servostar change to o.State.P3_ReadyForOperation =1.

A stopped MotionTask remains active in the controller, i.e. if the controller is switched back to
oState.P4_OperationEnabled =1, the MotionTask is continued.

With iSwEnable =0, the stopped MotionTask is killed, i.e. if the controller now is switched back to
oState.P4_OperationEnabled =1, the MotionTask is no longer continued.

See: “Kill MotionTask timing diagram”

In the GenCycleOB (OB1) is an example to parameterize parts of a MotionTask and transmit with
Axis_01_WRITE ( FB16) from S7-PLC into the Servostar with the parameter channel.

Note: The ASCII parameter INPTO PNU 1904 set the time in ms for which the signal
oManufactState.InPositionWindow is reset at a defined time after the MotionTask start

(see manual ch. VIL.1).

So the interface timing behaviour between the S7-PLC and the Servostar is always the same.

Note about positions and speeds — MotionTaskType O C — PNU 1785

0x0000 hex (bit 13 =0)
Absolute positioning with preset of speeds and positions only in incremental internal 32 bit and 16 bit units
and trapezoidal motion profile.

0x2000 hex (bit 13 =1)
Absolute positioning with preset of speeds and positions in user units and trapezoidal motion profile.

0x2003 hex (bits 0, 1, 13 =1)
Relative positioning with preset of speeds and positons in user units and trapezoidal motion profile.

0x12000 hex ( bit 13 =1 and bit 16 =1)
Absolute positioning with preset of speeds and positions in user units and sin*2 motion profile.

0x10000 hex ( bit 16 )

The Bit 16 cannot be set directly in the PZD channel.
See Activating the sin*2 motion profile for DirectMotionTask

Note about Feedback with Wake&Shake (W&S)

Actual position, actual speed and the manufacturer state are cyclically transmitted in the RCV.PZD channel
after Set operating mode is done ( oState.OpModeP_Ok = 1 und oOpModeP = xxx dec ) and the
Wake&Shake procedure is finished.

Remark: n14 =1 Scanning for MPHASE (e.g. FBTYPE=7)
Is set while start-up of the drive and is cleared after the drive was enabled and MPHASE was determined
with Wake&Shake.

If you receive an error from Set operating mode please enable first the Servostar

( iSetOperationEnabled =1 ) and then the Wake&Shake procedure will be execute.
Start afterwards Set operating mode.
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Digital speed operating mode

The digital speed operating mode (oState.OpModeOk =1 and oOpmodeP =1 dec) is activated
and the operation is enabled (oState.P4_OperationEnabled =1).

- Write target speed to iData.DigitalSpeed.Ncmd (16 bit)
- SetiRequest.StartNcmd =1
The motor moves with the preset target speed.
The target speed can be changed at any time.
- SetiRequest.StartNcmd =0
- The motor decelerates via the set speed ramps until standstill.

Actual position, actual speed (16 bit) and the manufacturer state are cyclically transmitted in the RCV.PZD
channel.

The speed value (16 bit) is calculated using the following formula:

PNU 1886 — Ncommand ( Ncmdl6 = Ncmd * 2715 / VOSPD )

Digital torque operating mode

The digital torque operating mode (oState.OpModeOk = 1 and oOpmodeP = -2 dec) is activated
and the operation is enabled (oState.P4_OperationEnabled =1).

- Write target current to iData.DigitalTorque.lcmd

- SetiRequest.Startlemd =1

- The Servostar injects the preset target current in the motor.

- The target current can be changed at any time.

- Set iRequest.Startlcmd =0 and the Servostar outputs the target current 0 Ampere.
Actual position, actual current and the manufacturer state are cyclically transmitted in the RCV.PZD channel.
The current value is calculated using the following formula:

PNU 1870 - Icommand ( I[A] = Icmd * IpeakAmplifier[A] / 3280 )

The ASCII parameter ICMDVLIM - PNU 1989 can be used to limit the speed of the motor to a maximum
value. This prevents the motor from overspeeding if the load is too low.

Electronic gear operating mode

The operation mode Electronic gear (oState.OpModeP_Ok = 1 und oOpmodeP = -4 dec ) is activated
and the operation is enabled (oState.P4_OperationEnabled =1).

Actual position, actual speed and the manufacturer state are cyclically transmitted in the RCV.PZD channel.
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Servopump digital — velocity - operating mode

only for S300/S700 - see “Applikationsschrift — Servopumpe - s700_servopumpe_d.pdf”

The operation mode Servopump digtal (oState.OpModeP_Ok = 1 und o0OpmodeP = -7 dez ) is activated
and the operation is enabled (oState.P4_OperationEnabled =1).

Note: While activating the opmode -7, automatically QENA set to 1.
By switching to another operation mode than -7, the Servopump will be deactivated (QENA=0).

- Write target pressure to iData.DigitalPump.QPFRcmd
OR
- Write target flow to iData.DigitalPump.QPFRcmd
- Set iRequest.StartQcmd =1
- The Servostar injects the preset target pressure / flow.
- The target pressure / flow can be changed at any time.
- Set iRequest.StartQecmd =0 and the Servostar outputs the target pressure / flow 0.

Actual pressure, actual flow, actual current and actual position are cyclically transmitted in the
RCV.PZD channel.

With this operation modes the most requirements can solved in a machine.
Further operation modes are not implemented in the Axis_01_FB (FB14), but can very easily additional
programmed.

SampleProject_Sv14_v3c_V14_SP1_1516_Description.doc — KeH - 01.10.2018 page 24 of 49



Macro program

A macro program can execute in the Servostar further functions.
For macro programming the Software MacroStar is used.

In the parameter channel could be used for the data exchange between S7 PLC and the Servostar the ASCII
parameter DPRVARxx and DPVxx for Macro und PLC programs in the parameter channel.

e.g. DPRVART - PNU 2022 (dec) IND = 1 (dec)

In the real time channel exist additional iRequest.Macrolnput
—see Axis_01_FB (FB14) — Network 88: #Axis.Send.PZD.STW.Macrolnput

For special requirements it could be necessary to change and expand e.g. the Axis_01_FB (FB14) program
code.

The complete SEND and RECEIVE data could be used also by the macro program.
Thereby the MacroStar compiling operated error-free it is necessary that the file variables.cfg contain:

PROSTW,2,"
PROZSW,2,"
PROFINO,2,""
PROFIN1,2,"™"
PROFIN2,2,"™"
PROFIN3,2,"™"
PROFIN4,2,"™"
PROFIN5,2,"™"
PROFING,2,""
PROFIN7,2,""
PROFINS,2,"™"
PROFIN9,2,"™"
PROFOUTO,2,"
PROFOUT1,2,"
PROFOUT2,2,"
PROFOUT3,2,"
PROFOUT4,2,™
PROFOUT5,2,™
PROFOUT®,2,"
PROFOUT7,2,"
PROFOUTS8,2,"
PROFOUT9,2,"
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Example for S7-PLC und Macro programming in S300/S700:

The motor turns endless and stop followed directly into a defined transfer position without jerk with a smooth
sin*2 brake ramp. The Target position and VJOG velocity will either transmit from the S7-PLC as
DirectMotionTask parameter or could be stored as DPRVAR1 and DPRVAR2 at the S300/S700-EEPROM.

The complete motion is to be checked at the machine with the DriveGui-Oscilloscope.
( Position, Position error, Actual current, Actual velocity )

S300/S700-Parameter:

OPMODE 8 (0OpmodeP =2 dez)
PGEARI 3600

PGEARO 1

POSCNFG 1 (Axis type MODULO)
DREF 16

SRND 0

ERND 36000

DPRVAR1 18500

DPRVAR2 3000

DPRVAR3 73728

DPRVAR4 50

DPRVARS5 50

S7-PLC Program:

// Start iAck

// Start iInit

// Start iSetOpModeP =2

// Start iOpEnable

// Start Reference run

// Start DirektMotionTask to TargetPosition with VJOG-Velocity

Activate the Macro programm with Tag_20 ( M200.0 )

A Network : MacroPrograminput, static 1, PROSTW & 0:200

&

a200.0
"Tag_20" —

WB70.DBX123.7
“IF_DB".
oMahsg ErrCmd —o

*WDB70_DBX29.0

*IF_DB".

SetOperationEna
ble —o

WDBT0_DBX28 .7
"IF_DB".

SetOpmodeF —o
%WB70.DBX28 .6

*IF_DE".Init—&
“%DB70 DBEXB 4
"IF_DB".State.

P %DB70.DBX5.0
OperatiocnEnable “IF DB"
= Req_uest_
Macrolnput

%DB70 DBX7 .0
"IF_DBE" State. =
ReferenceOk — & S—— L
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Makro program:

PROGRAM PLCINIT

LONG INP1:=0;

LONG INP2:=0;

LONG INP3:=0;

LONG VALUEl:= 1048576;
LONG 1;

LONG 35999;
LONG RESULT:= 1;

LONG TEMPVAR1:= 0;
LONG TEMPVAR2:= 0;

END_PROGRAM

//******************************************************************************

PROGRAM PLCMAIN

END_PROGRAM

[ KKK KKK KA K Kk k ok ok ok ok kA KRRk ok ki ok ko kA A AR XA A KKk k ok ok hh ok kA A AR XA Kk k ok ki ko h kA A XA K&K Kk kK

PROGRAM PLC250

// Profi-STW - Bit 9 - MacroInput

// Bit 9 0->1: JOGMOVE with VJOG-Velocity: iData.MotionTask.Direct.Speed or DPRVAR2
// Bit 9 1->0: STOP at TargetPosition: iData.MotionTask.Direct.Position or DPRVAR1 < ERND !!!

// O_ACC with DPRVAR4
// O_DEC with DPRVARS5

//
//

P:= DPRVAR1; // TargetPosition
V:= DPRVAR2; // VJOG-Velocity
C:= O_C | 0x12000; // DPRVAR3;
ACC:= DPRVAR4;
DEC:= DPRVARS5;

IF O_V <> 0 THEN
TEMPVAR1:= 7179; // GO
ELSE
TEMPVAR1:= 8888; // XX
END_IF;

IF TEMPVAR] = 7179 THEN
TEMPVAR2:= PROSTW&0x200;
IF TEMPVAR2 = 0x200 THEN

INP2:= 0;
INP3:= 0;
IF INP1 = 0 THEN

INPl:= 1;

VJOGIO:=0_V; // Set VJOG speed

SETPTR (TRJ, G_MOVEJOGIO) ; //Start moving

END_IF;
ELSE
IF INP1 = 1 THEN
INP2:= 1;

VALUE2:= O_P;
MULDIV (VALUEl, VALUEZ2,VALUE3, RESULT) ;
END_TIF;
INP1l:= 0;
IF INP2 = 1 THEN
IF INP3 = 0 THEN
IF PFB < RESULT THEN
INP3:= 1;
END_IF;
END_TIF;
IF INP3 = 1 THEN
IF PFB >= RESULT THEN
INP2:= 0;
INP3:= 0;
MOVEP_NR:=0;
SETPTR (TRJ, G_STARTMOVE) ;
END_IF;
END_TIF;
END_TIF;
END_TIF;
END_IF;

END_PROGRAM
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Writing and reading parameters:
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All parameters and commands of Servostar can be addressed via the Profibus PNU number. In the ASCII list
Object Reference, the numbers can be listed and displayed sequentially. In addition, the number is located in
the "Profibus PNU" field for the description of the commands/parameters. Furthermore, the manual features

a list of selected parameter numbers.

Writing parameter

ASCHl Object Reference ASCH - Command ACC
Syntax Transmit ACC [Data]
Syvitch language to german = = =
Syntax Receive ACC =Data= Available in
sorted by Type Watiahle M Yes

commands aroups object n® -

ASCIl Fermat Integer32 ﬁj:]?;f Object 3501 (hex)

] |l DM == ACCUNT % PROFIBUS PHU 1601 (dec) MND =1 (dec)
ACC. X Range 3 .126000 DPR 1 (dec)
ACCER Default 31400
ACCUHIT Opmode 0,1 Data Type Bus/DPR Integer1B
ACTFAULT Drive State ‘Weighting
ACTIVE Start Firmware 10
ACTRS232 -
- Last Change of this
ADCO_15 Configuration Mo Object @ 27
ADDR Function Group welocity loop EEPROM Yes
SER Short Description Acceleration ramp
ALIAS
AH11HR .
Description
AHNT1RANGE
AMMTRIG
ANZTRIC This wariable defines the acceleration ramg for the velocity control loop. The accelerstion ramp is only used for command
- changes resulting in & velocity increase (accelerstion). DEC is used for braking (decelerstion).

ANCHFG
ANDB See alzo ACCUNIT

Requirement — PKW parameter channel is not yet in use

Write PNU number to iPnu.Write.Number

Write Index to iPnu.Write.Index

Write value to iPnu.Write.Value

Set iPnuWriteStart =1 ( pulse )

Wait until oState.PnuWriteOK =1

If oState.PnuWriteOk is not =1 or oState.PnuWriteError =1, the writing the parameter was not
successful. For error cause, see Servostar receive telegram.

Reading parameter

Requirement — PKW parameter channel is not yet in use

Write PNU number to iPnu.Read.Number

Write Index to iPnu.Read.Index

Set iPnuReadStart =1

Wait until oState.PnuReadOK

If oState.PnuReadOk is not =1 or oState.PnuReadError =1, the reading the parameter was not
successful. For error cause, see Servostar receive telegram.

The data read are output to

oData.PnuRead.Number

oData.PnuRead.Index

oData.PnuRead.Value

This allows comparing whether the data read are actually the requested data.
Reading parameters may be permanently activated, e.g. for an actual value to be monitored

(e.

g. actual current PNU 1688 for determining the torque).

In the GenCycleOB (OB1) are some examples for several PNUs.

Note: Simultaneous Read and Write request at Axis_01_FB (FB14) generates the error
oMaMsg.ErrReadWrite
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The S7-PLC could parametrize the Servostar and store this data with SAVE and COLDSTART in the
EEPROM.

At some parameters is after a change also a SAVE and afterwards COLDSTART necessary.
Please do this modification ever in the safe state from the Servoaxis.

Disable first the Servostar:
Set iSwEnable =0
Check that oState.P1_SwitchOnlInhibited =1

Set the Hardware-Enable Input =0
Set the hardware input to AS/STO-Enable =0

Start then a initialisiation ( Zero-telegram )
Set ilnit =1 ( a pulse is generated internally )
Wait until oState.InitOk =1

Change now the parameters: execute with WRITE

Start now the SAVE — command — execute with READ
See ASCII parameter SAVE — PNU 1835
Note: The maximum permissible SAVE write cycles in an EEPROM is limited !!!

Wait 5 seconds — The parameters will now stored in the Servostar-EEPROM.

COLDSTART — command — execute with READ.
The Servostar boot now and make a Newstart / Restart.
The S7-PLC reports meanwhile a ,Slave-Servostar — communication error”

Wait until the Servostar ist running again in the Profibus: oStateCommunicationOK =1

Reset now the warnings and errors in the Servostar and in the S7-PLC program in the blocks
iAck =1 ( Acknowledge )

Now execute READ and COMPARE to check that the Servostar stored correct the values in the EEPROM.

In the Servostar must now execute set operating mode and execute enable operation.
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Additional Profibus functions

The DP slave Servostar is activated or deactivated in Axis_01_FB (FB14) with D_ACT_DP with
running S7-PLC.
- iActSlaveDevice =1, Servostar is activate and connect with data exchange in the Profibus.
- iActSlaveDevice =0, Servostar is deactivated and data exchange is terminated. The watchdog
timeout starts in the Servostar (EXTWD) and generate warning ,n04 — node guarding ( watch dog )“.
The Servostar can now unplug from the Profibus without an error message at the S7-PLC.

The Profibus communication is monitored with DPRD_DAT and DPWR_DAT for
« configuration errors
» Slave failure
» telegram errors

The entire SEND and RCV data telegrams are output in oAxis [STRUCT]
The Servostar state machine is output in oState [STRUCT]

With relative positioning, the data can be stored in oData.Canceled [STRUCT] if a MotionTask is canceled.
At a later time (e.g. after EMERGENCY OFF — manual access - door OPEN / door CLOSED), the S7-PLC
can use it to correct the MotionTask data and finish the relative MotionTask with corrected data.

Watch table 1
With the Watch table 1, the blocks can be controlled and monitored.

i MName Address Display format Monitor value | Madify value  §# C.. Tagcomment
"IF_DB" ToMachine Ack 2%DB70.0BX03 Bool [3] FALSE FALSE E\ 1 Acknowledge error

2 “IF_DB".Init %DE70.DEX28.6 Baol [@ FALSE FALSE @ H
3 *IF_DB" SetOpmodeP %DE70.DEX28.7 Bool [&] FALSE FALSE E‘ H
4 *IF_DB* SetOperaticnEnable %DE70.DBX29.0 Bool [E FALSE FALSE E‘ H
5 *IF_DB" Request.StartRef %DB70.DBX4.0 Bool [3] FALSE FALSE @ 1 Start reference movement, static 1
6 *IF_DB" Request.Starticmd %DE70.DBX4.1 Bool [E] FALSE FALSE M 1 start| command digital torque, P4, static 1
7 *IF_DB® Request.StartMotionTask %DE70.DBX4.2 Bool [E] FALSE FALSE @ 1 Start motion task { direct motion task=0)..
B *IF_DB® Request.StopMotionTask %DB70.DBX4.3 Bool [E] FALSE FALSE E‘ 1 Stop motion task, P4FP3, pulse 01
g "IF_DB" Request.CancelMotionTask %DB70.0BX4 4 Bool [ FALSE FALSE E\ 1 Cancel motion task, F3, pulse 01
10 *IF_DB" Request.StartNcmd %DB70.DBX4 5 Bool [E FALSE FALSE @ 1 Start N command digital speed, P4, static 1
11 *|F_DB" RequestogPlus [E)] %pB70.0BX46 8ol [=|= mue TRUE M 1 Jog positive, ctatic 1
12 *IF_DB® Requestloghinus %DE70.DBX4.7 Bool [E FALSE FALSE E‘ H Jog negative, static 1
13 "IF_DB" Request.Macrolnput %DB70.DBX5.0 Bool [&] FALSE FALSE FZ‘ H MacroPrograminput, static 1, PROSTW & O...
14 “IF_DB" Request.StarnQcomd %DE70.DBX5.1 Bool [3 FALSE FALSE E\ 1 start Q command digital speed, P4, static 1
15 “IF_DB" PauseMotionTask %DEY0.DEX28.0 Bool [E] FALSE FALSE FE H
16 “IF_DB" FastStopDisablefxs %DE70.DBEX28.2 Bool [@ FALSE FALSE E‘ H
17 *IF_D&" FastStop %DB70.DEX283  Bool [3] FALSE FALSE M 1
18 *IF_DB" SwDisable %DE70.DEX29.2  Boal [3] FALSE FALSE M 1
19
20 *IF_DB".iDats.Config.OpModeP %=DE70.DEDG4 DEC+- 2 2 M 1 PNU 930 (2 =MetionTask, T =DigitalSpeed...
21 *IF_DB".iData.ConfigogSpeed %DE70.DEVIGE DEC 100 100 @ H PNU 1889
22 *IF_DB".iData.Config.RefSpeed %DE70.DEWFO DEC 100 100 E‘ ! FHU 18596
23 *IF_DB" iData MaotionTask Number %DET0.DBWF 2 DEC 0 v} @ 1 0 =DirecthotionTask
24 *IF_DB".iData MotionTask DirectSpeed %DE70.DED74 DEC 100 100 E‘ H PHU 1731
25 "IF_DB".iData-MotionTask.DirectPosition %DB70.DED78 DEC+- 12345 12345 E‘ 1 PHNU 1790
26 *IF_DB".iData_MotionTask DirectType %DB70.DBWB2 Ein 2#0010_000.. 280010_00... E H PNL 1785
27 *IF_DB".iData . DigitalSpeed Ncmd %DBE70.DBVIB4 DEC+- 547 547 E‘ ! PNU1886 - Ncommand ( Ncmd16 = Ncm...
28 *IF_DB".iData.Digita [Torque. lcmd %DE70.DEVSE DEC+- 200 200 E‘ 1 FNU1870 - lcommand ( I[A] = lcmd * Ipea...
29 “IF_DB".iData DigitalPump.QPRcmd #%DB70.DBWBE DEC+- 43 43 Fz\ H 1 <= 10 mBar
30 *IF_DB".iData DigiwalPump.QFcmd %DE70.DEVSO DECH- 12 12 M 1 <= 0,1 limin
32 *IF_D&" FromMachine Erral %DB70.DBX2.2 Bool [3] FALSE Error or alarm at unit active
33 *IF_DB" FromMachine Warning %DB70.0BX2.3 Bool [E] FALSE Visrning at unit active
34
35 *IF_DB".OpmodeP. %DET0.DEVZE DEC+- 2
36 *IF_DB" ActualPosition %=DE70.DEDT4 DEC+- 412908
37 *IF_DB" ActualSpeed %DB70.DBWIS DEC+- 602
38 *IF_DB".ActualCurrent %DE70.DEWZ0 DEC+- o
34 "IF_DB" ActualPressure %DE70.DEW22 DEC+- o
40 *IF_DB"_ActuslFlow %DB70.DEVZS DEC+- (i}
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Example for a sequence ,Initialisiation and Enable Servostar®

Network 1: Initialisation Sequence Enable and Referencing

#Timer_0
TON
Time
DE70.DBXT.1
“IF_DB".State. %M100.1
CommunicationD “Tag_1"
kN |3 S P_TRIG s
TElz— pp g———ax [ —— -
%1000
Tae 0 %M1002
“Tag_2"
R
%M100.3
Tag_3"
R
HM100.4
Tags
R
%M1005
Tag 5"
R
%1006
“Tag_&"
R
w1007
Tag_7"
R
Network 2: "IF_DB".ToMachine.Ack
#Timer_
TON
i %M100.2
WAAT00.1 Tag 2
) b * b SDETD.DEXDE
T FT Q 1 IF_DEB".
ToMachine Ack
HATE =
Tag 18— & - -
SA100.1
Tag_1"
R
&
4100:2
Tag T—
#Timer_2
%DB70.08X2 2
T TON
FromMachine. i %M100 3
Errll_g & — N Tag 3"
T s
T# PT Q S
*M100.2
Tag 2"
R
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Network 3: Sequence Enable and Referencing

%AH00.3
Tag 3 —

%DB70DEX22
“IF_DE".
FromMachine. &
ErmAl oy

%DB70.DBX7.2
“IF_DE".State.

%DB70.0BX7.2
“IF_DB".5tate.
nitOk—

%DE70.DBXT7 4
“IF_DB"State.

%DB70 DBX7 2
“IF_D8" State.
nitOk —

%DE70.0BX7 4
“IF_DB" State.
OpModeP_Ok—

“IF_DB".State.

[
OperationEnabie

%DB70.0BX7.2
“IF_DB".5tate.
nitOk—

%DB70.DBX7 4
“IF_DE" State.
OpModeP_Ok—

%DB70.DBX84
"IF_DB" State
Pa_
OperationEnable
d

%DB70.0BX7.0
“IF_DB".5tate.

%DB70 DBX7 2
“IF_D8" State.
nitOk —

%DE70.0BX7 4
“IF_DB" State.
OpModeP_Okmm

%DE70.0BX8.4
“IF_DB".State.
Pa_
OperationEnabiz
L
%DE70.DBX7 0

IF_DE" State.
ReferenceOk — i -

nitOk—o 4 |

OpModeP_Ok o | |

%DE70 DBXE 4 -

4o —

%DE70.DEX28.6
“IF_DB".Init

WDE70.DEX2AT
“IF_DB".
SetOpmodeP

®DB70.DEX29.0
“IF_DE".
SetOperationEna
ble

#Timer_3

Time:

ReferenceOkms 4 —_N

%=M100.3
“Tag ¥

%DB70.DBX4.0

Requs

IF_Da".
est.StartRef

Timer_3: Delay is required for e.g. until Wake&Shake procedure is finished

See “Switch ON and Start MotionTask timing diagram”
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Example for a sequence ,Start MotionTasks in the Servostar”

m(@

// IF Ready then Write Data from PLC to Servostar with pulse from M110.1 and FB16

// and then Start RAM_MotionTask 201,210 and 211

// remark: the RAM_MotionTask 201 has a following RAM_MotionTask 202

Network 4: Initialization Sequence Start Motion Tasks

%DE70.DBX7.1
"IF_DB" State.
CommunicationO
K

%DE70.DEX22
“IF_DE"
FromMachine.

Erhl_g
%DB70.DAX7 2

"IF_DB".State.
InitOk —

®DB70.DBXT 4

"IF_DB" State.
OpModeP_Ok—

%DE70 DAEXE 4
“IF_DB".State.
P4_
OperationEnable
d__

SDE70.DEX7.D
“IF_DB" State
Rferencelk —

P_TRIG

o9

EMI10.0
"Tag_10°

%M110.1
Tag 117

s

%M1102
Tag_12"

%M110.3

Tag 13
R

WM110.4

Tag_14"

%M110.5

“Tag_15"

%M110.6

Tag_16"

%M110.7

Tag 1T
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Network 5: "IF_DB".Request.StartMotionTask No 201

#Timer_11
TON
Ll %M1102
AM110.1 Tag 1T
Tag 11— o s
T#2:— BT q -
HM110.1
Tag 17"
R
&
WMT102
Tag 17— #Timer_12
DE70.DBXE3 _'I'_°"
“IF_DB" State. Lo wWM110.3 MOVE
MotionTaskActive —o 4 S Teg 13
o = %DETO.DEWTZ
N “IF_DE"iData
TR T o — MotionTask.
% OUTT— Mumber
01—
%1102
Tag 1T
R
Network 6: *IF_DB".Request.StartMotionTask No 210
#Timer_12
TON
Time HM110.4
%=M1103 Tag_147
Tag 17 — N ET s
TE2— T Q -
w1103
Tag_13
R
&
wM110.4
Tag 14— #Timer_14
%DE70.DEX6.3 IDN
“IF_DE" State. e HMI10.5 MOVE
MotionTaskActive —6 .5 - Tag 15"
SDB70.DBWT2
N ) = “IF_DE".iData.
TraspT Q BN MotionTazk.
Lour1 — Number
| —
%MI10.4
Tag_14"
R
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Network 7: *IF_DBE".Request.StartMotionTask No 211

#Timer_15
TON
i KMTI0.6
=MI105 Tag_16"
Tag_15"— I - =
T#:—pr I |
X105
Tag_15"
R
&
=106
“Tag_16"— #Timer_16
WDBT0 DBX6.3 TON
D St imm w1107 MOVE
MotionTaskActive —a . sy
= RDET0.DEWT2
— B # “IF_DB" iData
25—pT Q —| MatiorTazk.
- oUTY— Mumber
S p— .
MMT106
Tag 16"
R
#Timer_17
TON
iR w1107
Tag 17"
—m 5 R
T Q -
=1
=M1103
g 17 — SDB70.8%42
®MII05 Request.
Tag 15" — StartMotionTask
=M1107 =
Tag 17—

See “Switch ON and Start MotionTask timing diagram”
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Example for the “RAM MotionTask 201 in the Servostar”

// ORDER 201

- RAM MotionTask

// PNU 1947 Index 1

// PNU
// PNU
// PNU
// PNU
// PNU
// PNU
// PNU
// PNU

e

1790
1791
1785
1783
1786
1784
1788
1789

o= EN
1720

——EN

785

Index 1 O_P target position/path for the motion task
Index 1 O_V target speed/velocity
Index 1 O_C type of motion task (control word)
Index 1 O_ACC acceleration ramp /starting acceleration
Index 1 O_DEC braking ramp / deceleration
Index 1 O_TAB number of the lookup table
Index 1 O_FN number of following motion tasks
Index 1 O_FT delay before starting next motion task
MOVE
"Ras_01_
WriteDataDB". MOVE
—EN _ggLOU-n THIZ[1].Number —
IN EN EN — WiriteDataDB". MOVE
3 THIS[T]Index
r|_C’U'” i "Ads_01_
IMN EMN Virite DataDB".
#84 MotionTask A#s8# 4 oumy — TIS[1]Value
WAL (PRU 1947) address with RamMotionTask 201 201 i 1_ o
MOVE
"As_01_
WriteDataDB". MOVE
gLOU-n THIS[2].Mumber S ROUND
IN EN ViriteData DB". ) R 2
4 THIS[2]Index
’|_OUT“I k2 " fods_01_
1M E 1 EMN WriteData DB".
in O_F (FNU 1790) write the value Position_A ouT — THIS[2].Value
-400.0 1N ——————— BN —
MOVE
"Mz 01_
WriteDataDB". MOVE
o — —s4 THIS[3].Number )
EN FLOUT'I "fods_ 01 ROUND
N 1) EN — ViriteDataDE". el fe5 .
s THIZ{3]Index
) 40Ut &l * s 01
IN = ENC EMN WriteData DB".
in 0_V (PNU 1791} write the value Velocity A ouT — THIS[3]Value
10000 N EMO =—
MOVE
"Aods_01_
WriteDataDB". MOVE
. THIS[4].Number
Ioun 14] “xis 01
IN EMO EM —] WriteDataDB".
;,,Lou-n THIS[4]Index MOVE
IN E EMN " fode_0_
ViriteDataDB"
THIS[4] Walue

in O_C (PNU 1785) write the type of MotionTask_A 2#0010_0000 %rl oum

MTMUX
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MOVE
" Aods_071_
WriteDataDE". MOVE
= EN =3 DOUT1 THIS[5].Number Sl ROUND
A 01
1783 — N - EN EN — riteDa DB Reg); te it
_\,t;| ouTi THIS[5].Index *axis 01
Aods_01_
7] . EN ViriteDataDB".
in O_ACC (PMU 1783) write the value Acceleration_A out — THIs[5]Value
500 1N L ENOge—
MOVE
*fads_01_
\WriteDataDB". MOVE
EN —%‘é| ouTi THIS[6].Number B ~ ROUND
1786 —M - EN ] WiriteDataDB". Real to Dint
i QU THIS[B].Index =
N En EN WriteDataDB".
in O_DEC (FNU 1786} write the value Deceleration_& out — THIs[e] Value
250.0 IN 1 —
MOVE
*Aaxis_ 01_
WriteDataDB". MOVE
— EN =5 OUTH THIS[7].Number S0
. r| Faas_07_
7BA—IN - EM EN j ViriteDataDB". MOVE
;,.| ouTt THIS[7].Index ST
ods_01_
1N — EM _| WriteData DE".
in O_TAE ( FNU 1784 ) write the number of the lookup 3 oum THIS[7]Value
table_A 0— N e
MOVE
*fods_01_
WriteDataDB". MOVE
5 e —EM _%gi ouTH THIS[8].Number “2ois 01
78— L EN WiriteData DB". MOVE
i oum THIS[&].Index sl
IN - ENQ ———————=EN _l ViriteData DB".
in O_FN ( PNU 1788 ) write the number of the following 5 QuUTi THIS[8] Value
motion task o N 1_ ; |
MOVE
"Axs_01_
Write Data DE". MOVE
" —EN _e,;:i ouT THIS[9].Number “Aois 01
7BY— N — EN EN ] WriteDataDB". MOVE
;;:| ouTl THIZ[g]Index ——
Aods_01_
1M % EMN _J ViriteData DB".
O_FT { PNU 1789 ) write the delay before starting next = OUTI THIS[2] Malue
motion task o N L NG —
Note for the ASCII parameter MTMUX - PNU 1947 — sample at GenCycleOB (OB1):
With DriveGui maybe there are no values visible in the MotionTask table No. 201,210,211
Then make simply a recheck from the values with the DriveGui terminal:
--> ORDER 201
201 -400 1000 -1 -1 -1 -1 -1 -1 400 -1
--> ORDER 210
210 -200 1500 -1 100 50 -1 -1 -1 -1 -1
--> ORDER 211
211 -500 850 -1 150 250 -1 -1 -1 -1 -1
-->
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Blocks for Servostar parameters

The S7 project ,Sv14_v3c_V14_SP1_1516" contains even more function blocks and data blocks that write
complete data areas from the S7-PLC to the Servostar or read them from the Servostar in the S7-PLC und
compare in the S7-PLC.

A record consists of 3 parameters:
*  PNU - parameter number — indicates the respective parameter
z.Bsp PNU 1783 — acceleration time O_ACC1
* Index indicates what the transmitted value is about
e.g Index=1 - actual value or Index=3 upper limit.
» Value — contains the transmitted value.

Axis 01 WriteDataDB (DB20)
contains the data for writing with Axis_01_Write (FB16) and the Axis_01_FB (FB14) from the
S7-PLC over the non real time PKW parameter channel in Profibus to the Servostar.

Declaration of Axis 01 _WriteDataDB (DB20) — for 100 values

Sv14_v3c_V14_SP1_1516 » PLC_1 [CPU 1516-3 PN/DP] » Program blocks » Axis_01_WriteDataDB [DB20]

4 _* u, = E= 97 Keepactualvalues [gg Snapshot ﬁr ;‘3, Copysnapshots to startvalues |g. (% | Loadstartvalues as actual values Wy i)
Axis_01_WriteDataDB
Mamne Data type startwalue  Retain Accessiblef.. Writa..  Visiblein .. Setpoint
1 4@ » Aods_01_WriteDataDB [Arrayl0-100] of "M_fsis_01_PruStruct” =1 ™ ™ ™

Axis 01 ReadDataDB (DB21)
contains the data for reading with Axis_01_Read (FB17) and the Axis_01_FB (FB14) from the Servostar
over the non real time PKW parameter channel in Profibus to the S7-PLC.

Declaration of Axis_01_ReadDataDB (DB21) — for 100 values

Sv14_v3c_V14_SP1_1516 » PLC_1 [CPU 1516-3 PN/DP] » Program blocks » Axis_01_ReadDataDB [DB21]

= = i, B = "7 Keepactualvalues [y Snapshot i, M copysnapshots tostartvalues g - Load startvalues as actual values [y, )

Axis_01_ReadDataDB
MNarne Data type Start value Retain Accessible f.. Writa.. | Visiblein .. | Setpoint
1 |<a[» Axis_01_ReadDataDB | Array[0.100] of *M_Ads_01_PnuStruct” [~ =] =] =]

See GenCycleOB (OB1) and Watch table_1
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Axis 01 Write (FB16)

controls the Axis_01_FB (FB14) to write data from S7-PLC to the Servostar

Input and output interface of Axis_01_Write (FB16)

VAR_INPUT
iGenStartup BOOL Startup cycle after PLC startup
iCommunicationOk BOOL Axis communication Profibus is OK
iEnError BOOL Enable error messages
iAck BOOL Acknowledge WarningsErrors
iRegWrite BOOL RequestWrite
iPauseWrite BOOL PauseWrite (necessary for SetOpmode or InitAxis)
iPnuWriteOk BOOL PnuWriteOk =1 succesful
iPnuWriteError BOOL PnuWriteError =1 not succesful
iDataDBNr WORD WriteDataDBNumber
iDataNrStart INT DataNumberStart first number from data to write
iDataNrEnd INT DataNumberEnd - last number from data to write
VAR_OUTPUT
oPnuWrite STRUCT | PnuWrite to Axis_FB actual with Number, Index, Value
Number WORD
Index WORD
Value DWORD
oDataNrWriteActual INT Data number is writing actual
oPnuWriteStart BOOL Request write start for Axis_FB
oPnuWriteActive BOOL Writing DataBlock is active
oTO_WriteError BOOL Timeout writing is active but not working

Network 3:  Ads_Wirite

Write: "Axs_01_WriteDataDB" from Data[0] until Data[19]

UDB16
" Axdis_01_Write__
DE"
D16
“Axis_01_Wite”

== EN
1.0
“First3can” — iGenStartup

DB 14.DBX65.1
"fods_01_DE".
o5tate.
Communicationd  |jcommunicatio
k— nok
%M1 2
“Always TRUE® = jEnError
WDB70.DBXD 3
==1 *IF_DE".
YDB70 DBI2B.6 ToMachine Ack — jack
B ik — %DB70.DBXIB 4
YDB70.DBX28. 7 JIF D
*IF DB". FnuwriteStar — iReqWirite
SetOpmodel e st iPauseWrite
%DB14.DBX67.0
*Axis_01_DB".
DS_tate. FDBE14DBX44.0
FrutiriteOk — ipruwirite 0k “Axs 01 _DB".
oPnuWirite — IPnL.rite
%DB14.DBX67.1 oDataNrriteAc
"fgs_01_DB". tual
o5tate.
PruWriteErrer — ipuWrite Errar WDB14.DBX60.0
"fods_01_DB™.
YDEZ0 aPRuWriteStart — iIPnuriteStart
“Aos_01_ oPnuWrite Activ
WriteDataDE" iDataDb e
0 — iDataMNrStart oTO_WriteError — -
19 —{iDataNrEnd ENO —

SampleProject_Sv14_v3c_V14_SP1_1516_Description.doc — KeH - 01.10.2018 page 39 of 49



m®

Axis 01 Read (FB17)

controls the Axis_01_FB (FB14) to read data from the Servostar to the S7-PLC

Input and Output interface from the Axis_01_Read (FB17)

VAR_INPUT
iGenStartup BOOL Startup cycle after PLC startup
iCommunicationOk BOOL Axis communication Profibus is OK
iEnError BOOL Enable error messages
iAck BOOL Acknowledge WarningsErrors
iRequestRead BOOL RequestRead
iPauseWrite BOOL PauseRead (necessary for SetOpmode or InitAxis)
iPnuWriteOk BOOL PnuReadOk =1 succesful
iPnuWriteError BOOL PnuReadError =1 not succesful
iPnuReadVval STRUCT | PnuRead from Axis_FB actual with Number, Index, Value
Number WORD
Index WORD
Value DWORD
iDataDBNr WORD ReadDataDBNumber
iDataNrStart INT DataNumberStart - first number from data to read
iDataNrEnd INT DataNumberEnd - last number from data to read
VAR_OUTPUT
oPnuRead STRUCT | PnuRead from Axis_FB actual with Number, Index
Number WORD
Index WORD
oDataNrReadActual INT Data number is reading actual
oPnuReadStart BOOL Request read start for Axis_FB
oPnuReadActive BOOL Reading DataBlock is active
oTO_ReadError BOOL Timeout reading is active but not working

Network 5:  Axis_Read

Read: "Axis_01_ReadData DB from Data[0] until Data[7]

WB17

"#ods_01_Read_

DB"

WFB17

“Axis_01_Read”

—=EN
W10
“FirstScan” — iGenStartup

HWDB14.DBX65.1
"Axis_01_DB".
oState.

CommunicationO iCommunicatio

— n0k
12
“Always TRUE™ — iEnError
%DB70_DBX0.3
==1 *IF_DB".
%DB70 DBX28 6 ToMachine Ack — jack
*IF_DE".Init —
- " #DB70.DBX28.5
“DB70.DBX28.7 “IF_DB".
*IF DB". PnuReadStar — jpeqRead

SetOpmodeP — s

iPauseRead

HWDB14.DBX67 2
"Axis_01_DB".
oState.

FnuRea dOk — ipnuReadok

HWDB14.DBX67.3

"Axis_01_DB".

oState.
FnuReadError — jpnyuReadEerror

PDB14.DBX94.0
"Axis_01_DB".
oData.PnuRead iPnuReadval
WB21
Az _01_
ReadDataDE" iDataDB
0~ iDataMrstart
7~ iDataNrEnd

PADB14DEX52.0
" fods_01_DB".
oPnuRead — iFnu.Read
oDataMrReadAc
tual

%WDB14.DBX60.1

"fois_01_DB".
oPnuReadStart — iIPNUReadstart
oPnuReadActiv

e —_—
oTO_ReadError =
ENO —

Note: Simultaneous Read and Write request at Axis_01
oMaMsg.ErrReadWrite

_FB (FB14) generates the error
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Axis 01 Compare (FB18)

Compares a data area from the written data from Axis_01_WriteDataDB (DB20) with the read data from
Axis_01_ReadDataDB (DB21).

Only one PNU [STRUCT] is compared for each S7-PLC cycle.

Input and output interface of Axis_01_CompareDB (FB18)

VAR_INPUT

iGenStartup BOOL Startup cycle after PLC startup

iEnError BOOL Enable error messages

iAck BOOL Acknowledge WarningsErrors

iRegCompare BOOL Request compare

iADataDBNr WORD ADataDBNumber

iADataNrStart INT ADataNumberStart - first number from data to compare
iADataNrEnd INT ADataNumberEnd - last number from data to compare
iBDataDBNr WORD BDataDBNumber

iBDataNrStart INT BDataNumberStart - first number from data to compare
VAR_OUTPUT

oCmpADataNrActual INT Compare A Data number is actual

oCmpBDataNrActual INT Compare B Data number is actual
oCmpADataNrEqualBDataNr BOOL Compare A Data number is equal B Data number
oCompareActive BOOL comparing DataBlocks is active

oCompareOk BOOL Compare is ok, datas are equal

oCompareNotOk BOOL Compare is not ok, datas are not equal
oTO_CompareError BOOL Timeout compare is active but not working

Network 6: Ads_Compare

w iADataDEMNr: "Axds_01_WriteDataDE" from Data[18] until Data[19]
iBEDataDEMr: "Axiz_01_ReadDataDE" from Data[1] until Data[19-18+1=2]

%DEB18
"fxis_01_
Compare_DB"
YWB18
“Axis_01_Compare”
- EN
1.0
“FirstScan” — iGenStartup
1.2
"AlwaysTRUE" — iEnError
“%DB70.DBX0 3
"IF_DE".
ToeMachine Ack — jack
%DE70 DBX29 .1 oCmpADataNrA
“IF_DE". ctual

PnuComparestan — jgeqCompare oCmpBDataNrA
ctual

%DB20 oCmpADataNrE

] "fods_01_ qualBDataMr — ...
ViriteDataDB iADataDBNr oCompareActiv

18 — iADataNrstart =

19 — iADataNrEnd oCompareOk — -
oCompareMotO

WEB21 k— ...
"Axis_01_ oTO_

ReadDataDE" iBDataDBMNr CompareError — ...

1 iBDataMrstart ENO —

With the Watch table_1, the blocks Axis_01_FB (FB14), Axis_01_Read (FB16), Axis_01_Write (FB17) and
Axis_01_Compare (FB18) can be controlled and monitored.
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Tips and information:

Error messages and warnings from the blocks
must be implemented so that the S7-PLC program can respond to them.

oMaMsg STRUCT Error messages

ErrTO_Ref BOOL Error timeout reference

ErrTO_Pos BOOL Error timeout positioning

ErrNoReferenceSet BOOL Error if reference is not set and request

ErrWrongOpMode BOOL Error wrong operation mode selected and request

ErrActSlave BOOL Error activating slave

ErrCfgInput BOOL Error configuration input

ErrRcv BOOL Error receiving data

ErrCfgOutput BOOL Error configuration output

ErrSend BOOL Error sending data

ErrAxis BOOL Error from axis

ErrReadWrite BOOL Error request Read and Write together

ErrNotEnabled BOOL Error if not enabled and request

ErrRes_1_4 BOOL

ErrRes_1_5 BOOL

ErrRes_1_6 BOOL

ErrCmd BOOL Error more than one request command active
|oTO_WriteError |BOOL |Timeout writing is active but not working
|oTO_ReadError |BOOL |Timeout reading is active but not working
|oTO_CompareError |BOOL |Timeout reading is active but not working

Override via Profibus

See ASCII parameter OVERRIDE

The override-function allows controlling the speed of a MotionTask, the reference speed and the jogging
speed.

OVRIDE=0 Override function deactivated

OVRIDE=3 Profibus for the digital Override function activated

See ASCII parameter DOVRIDE:

When activating the digital Override function, this parameter is used to predefine the digital Override factor.
The following scaling applies:

DOVRIDE=0 MotionTask speed = 0 %

DOVRIDE=8192 MotionTask speed = 100 %

The Override function is not possible for sin*2 — ramps !
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Activating the sin”2 motion profile for DirectMotionTask No. 0

w(@

The motion profile Sin*2 enables a smooth, jerk-free accelerating and decelerating.
This protects the mechanical system (gears, spindles). Pendulum movements etc. are suppressed.

For Servostar S400/S600, see ASCI! list, it is not described here more in detail.

For Servostar S300/S700 — Profibus see ASCII parameter O_C
The O_C (Profibus PNU 1785) command defines the MotionTaskType for the direct MotionTask No.0.

If bit 16 is set by O_C, then the MotionTask has sine”2 profile. Bit 9 must be set to 0. From the O_C are only
the Bits 0 to 15 directly addressed in DirectMotionTaskType (PZD5), thereby the bit 16 must be set

separately in S300/S700 by another way.

Further the O_C command is a RAM parameter and thereby not storable in the Servostar.

O_C - Bit 16 can be set in this ways:

1.) Use the PKW parameter channel with PNU 1785 to write the value 10000hex to S300/S700.

2.) After switching ON the 24-VDC supply voltage, the S300/S700 automatically copies at EEPROM

MotionTask with Bit 16 =1 ( with motion profile Sin*2 ), e.g. no.1, to the DirectMotionTask No. 0.

This allows the S7 program, to remain unchanged and PNU 1785 parameter download is not necessary.

In addition, the acceleration ramp O_ACC and deceleration ramp O_DEC can also be set for smooth motion.
For value 0, the value PTMIN applies or the largest ramp in each case.

ok
D2 & & Erepir) K2 =4 O EN 019 @% 8% & | OPMODE | 8 Posilion Motion Tasks ||
= [ DRIvED
- o v o Motion Tasks
[ Motion Service
e Skatus (Errors [ Warnings)
] Manitar Target Control Welacity Fallawing
[, Homing Paogition / Wword Prafile Mation Delay tation
.“pﬁt Mation Tasks Mo Digtance Welocity [Hex.] AT Dec. No. Task No. Tirne Tpe
g Ostillaseope " o | owv | ac | oacc | ooec | o7as [ oOFN [ OFT [ Tupe PS
< Bode Plat 1 a 0 12000 i i i 0 0/A4BS
2} Terminal 2 5 \
Auta-Tuning 3 Motion Task Pammeter\ @
- EtherCAT Bit 16
5 I
nﬂ SD-Card E Mumber 1
#-== Profibus 7
g Trajectory # Profil
180 ace. [sine 2 | (&) v_cmd
}12 Table / e Mo d i
13 0 = () Andlogln 1 { \
14
15 |..—.
16 Acceleration ] Deceleration ")
} ; 1] -3 Ma 1] g3 4_Max
19 ] Limited by the zetting "t acc/dec min'* on the ) e
screen page "Position Data" [C] Mext Mation Task
Mation Type Mext Mumber Start Condition
Motion Task ABS =
Number || Target F'Usiliur.f. stanct A TammetFressd Tarmsty ] ST SO te
\ elay Time
e 1= b N
’ Fieload Motion Tazk Table from D ﬂl
Clear Mation Task ’ Ok ] ’ Cancel ] ’ Apply ] ’ Help ]
Ready 5706 (DRIVED) @ COML (38,4 kBaud) @ Online | Mo 5w EN @ QLK. homed LM
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An unused digital Input (not wired) is assigned the OCOPY function from
EEPROM MotionTask e.g. No.1 to direct MotionTask No. 0

LB OE o & @ k2 ) EN DI Zn o 8% m  OPMODE |8 Posion Molion Tasks ||

—L Setup Wizard Dlgltal ”Io

+-[%. Basic Setup
o Units [ Mechanical

+-[%. CAM [ Field Bus Settings

Input 1 1: Reset Fault v [ Irevert
[ Feedback B =
) Mot - —
i .[’; ot Input 2 | 12: Machine Home [Reference] Switch | [ irrvert
. Current Loop 2
- [%. Welocity Loop . .
- 1% Pasition Loop Input 3| 0:Off |2 [ Irwert
Position Data —
- {21 Position Registers Input 4 | 30 Execute Contents of Command Buffer w/o RS-232 output Iv? Edit Cammand List... [ irveert

= -aj’ Electronic Gearing

¥y, Encoder Emulation =
-1 5 it
Ly anslog 10 Configure Command Buffer
: ' _Dlgltal I’TO Command List, Positive Transition [56 characters max. separate commands with zemicolon] rh
i [, Motion Service
@ status (Errors | Warnings) OCOFY 10
: -] Monitor Example: GV 5; GYTH 20; OPMODE O
- [™. Homing lis
: “k\‘ Moation Tasks Comrmand List, Negative Transition
B Oscilloscope OcoRY 10 it
F=] Bode Plat
-
B Terminal
e EtherCAT

- spoCard
.

“ Profibus

Finih »

Ready S706 (DRIVED) @ COMI (38,4 kBaud)_ @ Online | Mo SW EN @ QLK. homed [

SAVE and COLDSTART and then check the content of O_C with DriveGui terminal

[ Untitled - DriveGUI E] ’

Eile Edit Communication Crive Tools Wiew Help

DEE ¢ 2@ % v & Drhen k2 o [ ) @ EN 00 Fn & HF m | OPMODE | B: Posiion Motion Tasks |w]
= M DRIVED

L Setup Wizard Te rm i nal

[ Motion Service
i B Status (Errars | Warnings)

B Monitor B0, B
15 Horing 73728
e, Motion Tasks 3
8 oscilloscope 73728 dec
: E Bode Plok
B} Terminal o nex
12000 |
+ @ Auto-Tuning
il <> 10010 0000 0000 0000 bin
-L_ar
Profibus 5k
Bit13 =1

Check O_Cis OK !

Camrnand:

Ready 5706 (DRIVED) @ COMI (36,4 kBaud) {0 Onine MoSWEM ) Ok I
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3.) ASCIl command sequence

The command ASCII INXHCMD / INXLCMD is used to define an ASCII command sequence. This command
sequence will always be carried out when a rising/falling edge is detected at the input x that has been
configured with the function INXMODE=30.

A command sequence consists of individual ASCIl commands, separated by a semicolon (;)

The maximum length of this command sequence is 56 characters.

With DriveGui-Terminal:

INAMODE 30

INAHCMD O _C 73728; O_ACC 100; O_DEC 200
INALCMD O_C 73728; O_ACC 100; O_DEC 200

SAVE
COLDSTART

Recheck with DriveGui-Terminal:

ORDER 0

000737281002000000

4.) Macro program

Example:

O_C:= O_C | 0x12000; // DPRVAR3; // 73728dez <-> 0x12000hex: Sin”2 and SI-Units
Recheck with DriveGui-Terminal:

ORDER 0
00073728000000

Note: The recheck with DriveGui terminal - there is also possible this result with the same functionality:

ORDER 0
0-1-173728-1-1-1-1-1-1-1
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Bitcoding of error — PNU 1001 - ERRCODE

Axis PNU1001 MD 1000 DWORD Faults / Error

Axis PNU1001_Bit31_F32 M 1000.7 BOOL System error

Axis PNU1001_Bit30_F31 M 1000.6 BOOL Error SafetyCard

Axis_PNU1001_Bit29_ F30 M 1000.5 BOOL Error Emergency stop timeout

Axis PNU1001_Bit28 F29 M 1000.4 BOOL Slot card error

Axis PNU1001_Bit27_F28 M 1000.3 BOOL EtherCAT synchronization error

Axis_ PNU1001_Bit26_F27 M 1000.2 BOOL STO error

Axis PNU1001_Bit25 F26 M 1000.1 BOOL Error during reference travel — hardware limit switch
Axis PNU1001_Bit24 F25 M 1000.0 BOOL Commutating error

Axis PNU1001_Bit23 F24 M 1001.7 BOOL Warning error changed to error

Axis PNU1001_Bit22_F23 M 1001.6 BOOL Error in CAN communication

Axis PNU1001_Bit21 F22 M 1001.5 BOOL Error reserved

Axis PNU1001_Bit20 F21 M 1001.4 BOOL Error handling error

Axis PNU1001_Bit19 F20 M 1001.3 BOOL Error slot error

Axis PNU1001_Bit18 F19 M 1001.2 BOOL Error collapse in DC link voltage

Axis PNU1001_Bit17 F18 M 1001.1 BOOL Ballast error (defective ballast transistor)

Axis PNU1001_Bit16_F17 M 1001.0 BOOL Error A/D converter

Axis PNU1001_Bit15 F16 M 1002.7 BOOL Error network BTB

Axis PNU1001_Bit14 F15 M 1002.6 BOOL Error 12tmax exceeded

Axis PNU1001_Bit13_F14 M 1002.5 BOOL Error output stage: Ground fault, short circuit or ballast short circuit
Axis PNU1001_Bit12_F13 M 1002.4 BOOL Error ambient temperatur

Axis PNU1001_Bit11_F12 M 1002.3 BOOL Error reserved

Axis PNU1001_Bit10 F11 M 1002.2 BOOL Error brake

Axis PNU1001_Bit9 F10 M 1002.1 BOOL Cable break ROD interface or timing problem of master slave controller booting
Axis_ PNU1001_Bit8 F09 M 1002.0 BOOL Error EEPROM

Axis PNU1001_Bit7_F08 M 1003.7 BOOL Error overspeed

Axis_PNU1001_Bit6_F07 M 1003.6 BOOL Error internal supply voltages

Axis PNU1001_Bit5 F06 M 1003.5 BOOL Error motor temperature

Axis PNU1001_Bit4 F05 M 1003.4 BOOL Error undervoltage

Axis PNU1001_Bit3_F04 M 1003.3 BOOL Feedback error

Axis_PNU1001_Bit2_F03 M 1003.2 BOOL Contouring error when executing external trajectory
Axis PNU1001_Bit1_F02 M 1003.1 BOOL Error overvoltage

Axis PNU1001_ Bit0 FO1 M 1003.0 BOOL Error heat sink temperature
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Bit coding of warnings and manufacturer specific state register — PNU 1002 - DRVSTAT

Axis PNU1002 MD 1004 DWORD Warnings AND manufacturer-specific state register

Axis PNU1002_Bit31 M 1004.7 BOOL Error present

Axis_PNU1002_Bit30 M 1004.6 BOOL Output stage enabled

Axis_ PNU1002_Bit29 M 1004.5 BOOL Safety relay tripped (STO)

Axis_PNU1002_Bit28 M 1004.4 BOOL Velocity = 0

Axis_PNU1002_Bit27 M 1004.3 BOOL -

Axis_PNU1002_Bit26 M 1004.2 BOOL Initialization complete (internal initialization of amplifier finished)
Axis_PNU1002_Bit25 M 1004.1 BOOL Position 4 reached (see above)

Axis_PNU1002_Bit24 M 1004.0 BOOL Position 3 reached (see above)

Axis_ PNU1002_Bit23 M 1005.7 BOOL Position 2 reached (see above)

Axis PNU1002_Bit22 M 1005.6 BOOL Position 1 reached (see above)

Axis_ PNU1002_Bit21 M 1005.5 BOOL -

Axis PNU1002_Bit20 M 1005.4 BOOL Position latch made

Axis PNU1002 Bit19 M 1005.3 BOOL In Position

Axis_ PNU1002_Bit18 M 1005.2 BOOL Actual position = home position (reference switch is occupied)
Axis PNU1002_Bit17 M 1005.1 BOOL Reference point set (after a reference travel or absolute encoder)
Axis_PNU1002_Bit16 M 1005.0 BOOL MotionTask active - motion set, jogging mode, reference move
Axis PNU1002 Bit15 n16 M 1006.7 BOOL Warning 16: Reserve

Axis PNU1002 Bit14 n15 M 1006.6 BOOL Warning 15: Speed current table INXMODE 35 error

Axis PNU1002_Bit13 n14 M 1006.5 BOOL Warning 14: SinCos commutation not completed
Axis_PNU1002_Bit12 _n13 M 1006.4 BOOL Warning 13: Expansion card does not work properly

Axis PNU1002_Bit11_n12 M 1006.3 BOOL Warning 12: HIPERFACE® or EnDat®: Motor default values have been loaded
Axis PNU1002_ Bit10 n11 M 1006.2 BOOL Warning 11: Limit switch NSTOP activated

Axis PNU1002_Bit9 n10 M 1006.1 BOOL Warning 10: Limit switch PSTOP activated

Axis PNU1002_Bit8 n09 M 1006.0 BOOL Warning 9: No reference point was set for Start motion task
Axis PNU1002_Bit7 n08 M 1007.7 BOOL Warning 8: A defective motion task was started

Axis PNU1002_Bit6_n0Q7 M 1007.6 BOOL Warning 7: Software limit switch 2 exceeded

Axis PNU1002_Bit5 n06 M 1007.5 BOOL Warning 6: Software limit switch 1 exceeded
Axis_PNU1002_Bit4_n05 M 1007.4 BOOL Warning 5: Power supply phase missing
Axis_PNU1002_Bit3_n04 M 1007.3 BOOL Warning 4: Watchdog (fieldbus) active

Axis PNU1002_Bit2_n03 M 1007.2 BOOL Warning 3: Set contouring error exceeded

Axis_ PNU1002_Bit1_n02 M 1007.1 BOOL Warning 2: Set braking power reached
Axis_PNU1002_Bit0_n01 M 1007.0 BOOL Warning 1: I?t reporting threshold exceeded
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Switch ON and Start MotionTask timing di
P5-ANALYZER pro 4
|F7| Datei Projekt Signaldatei Suche Ansicht Werkzeuge Extras Fenster 7

DEed BE8& [~ - = = A # 5
i
7 w2

TohtachineAck [ —

Init 1

SetOphiodeP [ —

SetOpEnabis 1

ReqStartRef I 1

RegStarthiotionTas! 1
ReglogPlus | —

FramhaErral -1

FromhavVarning
StateRefActive 1

StateJogactive | —

StateWeloclsZera I e [ | 1

StateMoTaskActive | I
StatelnPos |

StateRefOk T
StateCommok
StatelnitOk
StatelntErr
StateOpmoteCk
SteteOpmadeErr
StatelMarndctive
StetelMarnPosErr
0B 700BX 80
OB 700BX 8.1 1
DB 70DBEX 8.2
0B 700BX 8.3
StatePd_OpEnablec
OB 700BX 85
DB 70DBEX 85
OB 700BX 87

N L L - e - RN = N S N

11:22:18 11:22:20 11:22:24 11:22:26 112227 112230 112231 112233 11:22:35 11:22:36 11:22:39 112240 112243 112244 112246 112248 112249 112262 1122:623 112254 112257 112268 112301 112302 1123:08 112300 112307 112310 112311 112312 11:2815 11:23:16

Zeithasis Cursorzpklus Zyklusdifen
El =l S

&8 IE|

|
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Kill MotionTask timing diagram
SPS-ANALYZER pro 4,

Qate\ Projekt  Signaldatei  Suche  Ansicht  Werkzeuge Extras Eenster 7

D™ EES| iRy E | Henmig | HrE wH o E m | %%

ohioTaskActive 1

oP1_MotReadySwl I 1
oP2_ReadyForSwl
oP3_ReadyForOpel
oP4_OperatEnablac
0P11_FastStopActi
iPauzetdtionTask 1

iFastStopDizable
iSetP4_OperstEnab N

iSwEnable

—o=moco=oooo

15:06:08 15:08:11 15:08:13 15:06:18 15:08:18 15:08:20 15:08:22 15:08:25 15:068:27

Zaithasis Cursorzyklus Zyklusdifer
T 4630

<

|
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