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Blocks for Simatic S7-PLC — Step7 and Profibus Connection
SERVOSTARL 300/400/600 and S700
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Notes for the S7 project ,Sv14 v3c“ for Servostar ” S300/400/600 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-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“ without modifications in an
application.

The S7 project ,,Sv14_v3c“ 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 ,,Svi4_v3c*“ 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 Step7, controller and drive technology.

For properly behaviour from the complete Servoaxis consist of S7-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 S7 project ,Sv14_v3c" was created in English with German Mnemonics and the version:

-,

[ About

?"‘E SIMATIC Manager
* | CISTEPT STMTCT

Wersion; W05+ 5P3
R evizion Level: k5530

Copyright [c] 1995-201 3, Siemens AG. All Rights Reserved.
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The S7 project ,Sv14_v3c* consists of the following components:

Hardware configuration ( system data ) for a

Simatic S7-CPU317-2DP — 6ES7 317-2AJ10-0AB0 / V2.1

Hardware configuration ( system data ) for a
VIPA — CPU 315SB - 315-2 AG12
S7 program — contains the blocks and symbols

| o‘-,l SIMATIC Manager - [Sv14_V3c -- CASIEMENS\Step7_5V5\s7proj\Sv14_V3c] g@%
% File Edit Insert PLC Miew Options ‘Window Help - & %
O | &% | ¥ w2 |t EE < N Filler > Y| e BB
Svld Wic Object name ] Symbolic nanme I Created in language I Size in the work. me.. I Type I Wersian [Headzer] I MName [Header]
E SIMATIC-317 09 081 GenCycleOB FED 2828 Diganization Block o1
= P o3 0BE? GenloFIOB FED I8 Oigarization Block o1
= 27 Prodia o 08ses GennlFkOB FED 8 Oigarizston Block 0.1
{8 Sources 3 0Bs6 GenRackFaulB FED 38 Oiganization Block 0.1
(ek i3 08100 GenStartupOB STL 48  Oiganization Block. 01
i 08121 GenProgEn0OB FED 38 Organization Block o1
43 08122 GentodEnOB FED 38 Oiganization Block 01
i3 FB14 Axis_[1_FB FED B590  Function Block. 05 Ais_01
i} FB1E Awiz_01_wirite STL 748 Function Block 0.2 Aiz_01
i3 FB17 Axis 01_Read STL 930 Function Block 02 Awiz 01
i3 FE18 Awig 01_Compare STL 802 Function Block 01 Aaiz 01
i3 DB14 Az 01_DB DB 374 Instance datablock .. 0.0
i3 DB16 Az 01_wiiteDB OB 84 Instance data block 0o
40 DBV Axis_01_ReadDB OB 92  Instance data block oo
i3 DB18 Axiz_N_CompareDB (0]} 86 Instance datablock ... 0.0
i3 DB20 Awiz 01 wiiteD ataDB o] 844  DataBlock 01 Az 01
i3 De21 Awiz_[1_ReadDataDE LB 844 Data Block. 01 Aiz 01
4 DETO IF_DE DB 168 Data Block o1 Bz
4 UDTI0 GenTimelIDT STL - Data Type 01 GEN_TIME
o upT27 IGroupT oUnitUDT STL - Data Type 01 IF_G_U
i upnT28 UnitT oGroupl DT STL - Data Type 01 IF_U_G
T UDTIHM M_awis 01 _Fequest STL - Data Type 02 Auiz 01
i3 UDT143 b _twis_01_Makdzg STL - Data Type 01 Awig 01
43 UDT145 b _tuwis_01_State STL - Data Type 01 Az 01
9 UDT146 M_dwis_01_InDrats STL - Data Type 0z Ais_01
L UDT147 M_dwis_01_OutD ata STL - Data Type 01 Auiz_01
HUDT143 M_awmiz 01_RcvSend STL -~ Data Type o1 Awiz 01
W JAT14 WAT14 - Wariahls Table o1
&*SFC12 D_&CT_DP STL - System function 1.0 D_&CT_DP
&FSFC14 DPRD_DAT STL - System function 1.0 DPRD_DAT
&} 5FC15 DPwR_DAT STL - System function 1.0 DPWR_DAT
&3 SFC20 BLEMOY STL - System function 1.0 BLEMOY
&3 5FC2 FILL STL - System function 1.0 FILL
&3 5FCEd TIME_TCK STL - Bystem function 1.0 TIME_TCK
<l £
Press F1 to get Help. |CPSS1Z(MPTY

Properties - Block Folder Offline

General] Blocks] Checksums  Address priority: lFiII Level]

Behavior az in Recommended for symbolic

STEP? < V5.2 programming
Abzolute ™ Symbolz are applied from (" Exception: spmbal acceszes
wvalue the spmbal table and the on the DE remain az they
has : DE for all accesses were programmed in the
pricrity [I.3.M.T.Cand DE] code black
Symbol (" Exception: for accesses in or all acceszes [|LO.M.T,
has shucturally unchanged data
pricrity types, the curment symbolz

will be applied

Cancel Help
SampleProject_Sv14_v3c_Description.doc — KeH 01.10.2018

The properties of the block folder

Offline — Operand precedence are:

~Symbol has precedence for all accesses

(I, Q, M, T, C und DB)“.

This allows changing and expanding the data
structure of an FB, UDT or DB without any
problems. Step7 retains the symbolic address
in the S7 project and automatically changes
the absolute address to match it.
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The entire data structure of the project is automatically updated with “Check block consistency” and “Compile
all”. If the message “0 errors, 0 warnings"” is subsequently not displayed, the S7 program still contains
address conflicts in the blocks that need to be resolved manually. This is sometimes the case for multi

instances. These address conflicts are then manually removed in the blocks using the LAD/STL/FBD editor
with FILE \ “Check and update accesses".

4k Check block consistency. - [$7 Program -- Svi4_Vic] E]@
Program Edit Wew Help
o e T i™|nlo|e %y # | S | K2 [<aicbiects> =
Object Hierarchy:
~ {2257 program Call Tres (References). I
-[J uoT1i0 "GenTimerUDT" [5TL] !
D uptz? "IFGroupToUnitUDT" [STL] ]
DB17 [DE Editar] i)
081 [FED]

Generating 57-PDIAG objects. ..
Generating Webs0E blocks...,

0 Error(s), 0 Warning(s) [
‘ ‘ ‘ A1EDMDI\E Zlnfo

Press F1 For help, MM
Customize If accesses to the instance data of a DB continue
General | View | STL | LAD/FED | Blck: | Sources | Source Test | to be displayed in RED or as a conflict, the
- following must be deactivated in the
lFEDD":”erNEW lF;”tSize prsa LAD/STL/FBD editor:
OPTIONS\CUSTOMIZE\General “Report cross
Futher clrs accesses as error”. This is also the default
Beport cross-accesses a3 emor b .
5 S aye window arangement o o setting of the S7 Manager. Afterwards, the
Iv Set netwark title automatically program mUSt be Comp”ed agaln
Program status
™ Contral at Contact
™ Autornatic Program Status Change on Blocks
I¥ Temiinats ONLINE connection after program status
Delay time: 5i| (D - BD) seconds
Mnemonics (Change: SIMATIC Manager Options» Customize): |German
Cancel Help
Customize For the complete FBD representation of the
General| View | STL  LAD/FED | Black | Sources | Source Tent| networks, “Type Check of Addresses” must be
Laout scdress Field width deactivated in the LAD/STL/FBD editor:
BNATRIR T ] | e = oo-29 OPTIONS\CUSTOMIZE\LAD/FBD.
Element
Beprezentation: |2—d\mensinna| j
Line/Colar
Refererice: [ status fulfiled ~|
Line ‘weight " Marraw  Medium  * wide
Calar - Select. .
[™ Type Check of Addresses b

v Display symbol information at address

¥ Display comments For the interface varisbles

Cancel Help
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Step7-Hardware configuration

Among other things please note this settings:

* Diagnostic address

* Input Address / Output Address

* GSD-file-version

* The Servostar adjust itself automatically to the transmission speed ( baud rate )
* Watchdog

|Wﬂ HW Config - [SIMATIC-317 (Configuration) -- Sw14_V3c]

E“] Station Edit  Insert PLC  iew Opbions ‘indow Help

D" B & ain & | [{) BT | 55 k2

SampleProject_Sv14_v3c_Description.doc — KeH 01.10.2018

=I0) UR
1 s
2 CPU317-2 I
L) AEDP PROFIBUS[1). DF master system [1]
X2 o7 — T
3
4 [ DiGDC24y
5 [ DO16:DC24v /0 5
g
7
a
g
0 v
< |
:I:I PROFIBUS(1); DF master system [1]
FROFIBUS addiess | Module | Order number | Firmware | Diagnostic address | Comment
2 Aris 1012
| (12) ais
Slot DRID ... | Order Mumber ¢ Designation | &ddress | O Address | Comment
1 440 4'work AE JA8 K onsiztenz gesamt 286,262 |2BE..263
2 [ B Wwort AE AbbKonsistenz gezamt 264,275 |264..275
Properties - DP slave
General
Module
Order number: G5O file [type file]: KOLLO4SD.GSD
Family: General
DP slave type: Servoztar
Designation: |Axis
Addresses Mode/taster Spstem
Diagnostic address: o1z i 12
|DF' master spstem [1]
SYNC/FREEZE Capabilities
I I v Watchdog
LComment;
QK Cancel Help
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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

SampleProject_Sv14_v3c_Description.doc — KeH 01.10.2018 page 7 of 46



ECECIORCE |
Profibus — Data — Input / Output or Send / Receive — Interface PKW and PZD
[ 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, “Check block consistency” must be performed with “Compile all”.

The resulting conflicts may have to be corrected with “Check and update accesses” or manually in the
blocks.

The FB14 uses the following S7-PLC system blocks:

SFC12 — D_ACT_DP — Deactivating and Activating DP Slaves / ProfiNet 10 devices
SFC14 — DPRD_DAT — Reading consistent data of a DP Slave / ProfiNet device
SFC15 — DPWR_DAT — Writing consistent data of a DP Slave / ProfiNet device
SFC20 — BLKMOV — Copy memory area

SFC21 — FILL — Fill memory area

The OB1 uses the following S7-PLC system blocks:

SFC64 — TIME_TCK — Reading system time (used to implement the timers in the program)
and in OB100 NW1 and OB1 NW1: High, Low, Cycle, Zero, GenSysTime - MW0 and MD10

Notes

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

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

» FB14 is programmed in STL und FBD ( function chart ) with GERMAN mnemonics and symbols with
comments in ENGLISH.

+ The UDT data type ( UserDefinedDataType ) enables a uniform database and an object-oriented
programming in Step?7.

» The STRUCT data type enables simple addressing of entire data areas via pointer ( P#DB.DBX Byte ).
» The S7 project ,Sv14_v3c" contains a completely functional S7-PLC program for Servostar - Profibus.
» The S7 project ,Sv14_v3c* can easily migrate to the Simatic TIA-Portal.
For TIA13 — SP1 and TIA14 - SP1 are completely functional PLC projects in FBD for S7-1200 PLC and
S7-1500 PLC available.

With a S7-300/ 400 - PLC and a Servostar with Profibus option card and motor, the complete Servoaxis can
be easily and quickly commissioned using the VAT 14 (table of variables).

SampleProject_Sv14_v3c_Description.doc — KeH 01.10.2018 page 9 of 46




w(@

Input and output interface of FB14 - Axis 01 FB

The interface of FB14, FB16, FB17, FB18 and DB20, DB21, DB70 uses UDT ( UserDefinedDataType ).

UDT 141 - M_Axis_01_Request

UDT 143 - M_Axis_01_MaMsg — Machine messages / Error messages
UDT 145 - M_Axis_01_State

UDT 146 - M_Axis_01_InData

UDT 147 - M_Axis_01_OutData

UDT 148 - M_Axis_01_Pnu

UDT 149 - M_Axis_01_RcvSend - Receive and Send Profibus

The UDTs ensures that the data structure in the S7 project has an uniform common database. A modification
to the data structure is done once in the UDT. The entire data structure of the S7 project is automatically
updated with “Check block consistency” and “Compile all”. Time stamp conflicts are also removed.

Please check afterwards that the Initial values from the UDT are transferred to the Actual values from the
DB. If not then for this DB a separate initialization is required:

Open the DB with the LAD/STL/FBD-Editor — change to the DATA VIEW and EDIT \ Initialize Data Block
Afterwards, “Check block consistency” must be performed with “Compile all”.

FB14 - Axis 01 FB

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 UDT146
iRequest UDT141
iPnu Struct
..Write UDT148
. .Read UDT1438
VAR_OUTPUT

oMaMsg UDT143
oState UDT145
oData UDT147
OAxis UDT149
DB70 - IF_DB

ToMachine UDT27
FromMachine UDT28
Request UDT141
State UDT145
iData UDT146
oData UDT147
oMaMsg UDT143
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GenLow, GenHigh, GenStartUp und GenSysTime

This flags will generated see OB100 — NW1 and see OB1 — NW'1

0OBlo0 : "Complets FRestartc"
Commernt -
L LgOo
T T u]
T "GenSysTime" MD 10 —-- system time at beginning of CEBEL

OBl : Program Cycle Organization Block

Comment. :

E Wetwork 1: High, Low, Cycle, Zero, GernSysTime

u "GenLow" Ml.0 —-- static low signal

23 "GenLaow" M1.0 —-— =static low signal

Qg "GenHigh" M1.1 -- static high signal

a2 "GenHigh" M1.1 —-- static high sigmal

u "GenHigh" Mi.1 —— static high simmal

Fp "CenHiStarclp" M1.E —- helpflay for startup cycle after PLC startup
= "GendStartup" M1z —— startup cycle after PLC startup

CALL “TIME_TCE" SFCed -- Bead the System Tinme

RET_WAL:="GenfysTime" Mo -- =system time at begimning of 0EL

Addressing from the Hardware-Interface to the FB14 - Axis 01 FB

The Input address / Output address and Diagnostic address is adjusted in the hardware configuration.
See chapter Step7-Hardware configuration. Every Servostar need the mapping from his device configuration
to the Axis_01_FB (FB14).

If the mapping is executed correct the S7 PLC and the Servostar communicate over the Profibus and the
FB14 - Axis_01_FB answer oState.CommunicationOk =1

OB1 - GenCycleOB

H Network 12 : Init parsmeters

LiddrIn - StartiddressIn in HW-Config periphery Z56desm
LAddrOut - Startiddressiut in HW-Config periphery 2E86dez
Liagiddr - Diagnostichddress in HW-Configuration l0l1Zdez = 3IF4hex

£f overwrite 11!

L ZEE

T "IF DB".iData.Config. LAddrIn DE70_DEWED -- StartciddressIn in HI-Config periphery dez

T "IF_DEB".ilata.Confiyg. LaddrOut LE7O.DEWEZ —— Startiddressiut in HV-Config periphery dez

L WELEFEF4

T "IF_DB".ilata.Config. Diagiddr LE7O.LDEWE4 —-- Diagmostichddress in Hil-Config periphery hex
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OB1 - GenCycleOB

O Metwork 13 : Axis_FE

DE14
ixis_0l1_DE
"Axis_Ul_DE"

PMDETD_DBXED_0O
"IF_DB". ilata —

MEDE70_DBX4_0
"IF_LEB". Request =

HD10
system time at beginning
of OE1
"GenlSysTime" —

H1.Z
startup cycle after PLC
startup
"GenStarcup" —

Hl_1
static high sigmal
"GenHigh' =——

Hl_1
static high sigmal
"GenHigh" =—

DE70_DBX0_3
Acknowledys error
"IF_DE". ToMachine. Ack —

H1.1
static high sigmal
"GenHigh' =——

Hl_1
static high sigmal
"GenHigh" =—

DB70_DEXZE_D
"IF_DE".PauseMotionTask ——

DB70_DEXZE_1
"IF_DE".ResetPosition —

DB70.DEXZE8_1
"IF_DE". ResetPosition —

DB70_DBXZE_Z
"IF_DE".
FastStopDisablelxis =}

DE70_DEXZE_3
"IF_LE".Fast5top =}

DE70_DBXZE_&
"IF_DE" TInit =

DB70_DEXZ8_7
"IF DE". Setlpmodel ——

DB70_DEXZ9_0
'IF_DE".SetlOperationEnable —

DB70_DEXZD_ 2
"IF_DB".SwDisahle =}

FE14
ixis_01_FE
"Axis_O1_FE"
EN

iData

iRequest
i
iPmallriteStart

iPmaPeaditart

iGenSysTine

iGenStartup

iEnError

iEnTimecut

ikck

ikectSlaveDevice

iPowerlk

iPauseMotionTask

iResetPosition

iResetPosition

iFast8toplisablelixis

iFastStop

iInitc

ifetOpModeP

ifetlOperationEnable

ifwEnable

oMall=sg

oState

oData

okxis

okctualPosition

olhctual Speed

chctualCurrent

ohotualCurrent

okctualPressure

olctualFlow

oManufactState

ofpmodel
oError

ENO

MDETO_DBX1ZZ_0
~="IF_DE".oMalMsg

PIDETD.DEXE.0
—"IF_DE". State

PEDETD _DEX9Z_O
~"IF_DE"_ oData

PEDE70_DBX1Z24_0
~="IF_DB" ohxis

DE70_DED14
~"IF_DE". ActualPosition

DE70.DEV1S
—"IF_DB"_ ActualSpeed

DE70_DEWZ0
—"IF _DB"_ ActualCurrent

DE70_DEWZ0
—"IF _DB"_ ActualCurrent

DE70_DEWZZ
~"IF_DE"._ ActualPressure

DE70.DEWZ4
—"IF_DEBE"_ ActualFlow

PEDETO.DEX30.0
comment walid for OpModeP
l,2,-2,-4

—"IF_DEB" MarnufactState

DE70_DBWZ6
~="IF_DE". Opmodel
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Complete overview of interface from FB14

VAR_INPUT
iData STRUCT | Data: HWConfig, OpMode,RefJogSpeed,MotionTask
Config STRUCT
LAddrIn WORD StartAddressIn in HW-Config periphery dez
LAddrOut WORD StartAddressOut in HW-Config periphery dez
DiagAddr WORD 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
iGenSysTime TIME System time at beginning of OBl
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 speed, 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 flow, 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 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

OB1 - Network 17:"IF_DB".ActualPosition ( see Pnu 1800: SI-Unit )

/I example: LinearAxis - feed 160000 pm/revolution with gear ratio: i=7

// "IF_DB".ActualPosition [um, SI-Unit - DWORD]

/I = "Axis_01_DB".0ActualPosition [Counts] * (PGEARI / PGEARO) / 2"PRBASE
// = "Axis_01_DB".0ActualPosition [Counts] * (160000/7) / 1048576

/l = "Axis_01_DB".0ActualPosition [Counts] * 0.021798270089

// use datatype 32-bit IEEE floating-point number

L "Axis_01_DB".oActualPosition
DTR

L 2.179827e-002

*R

RND

T "IF_DB".ActualPosition

OB1 — Netzwork 18:"IF_DB".ActualSpeed ( see Pnu 1815: Sl-Unit )

// example: VOSPD 3600 rpm

// "IF_DB".ActualSpeed [rpm, SI-Unit - Word]

/I = "Axis_01_DB".0ActualSpeed [Counts] * VOSPD / 2*5
/I = "Axis_01_DB".0ActualSpeed [Counts] * 3600 / 32768
/I = "Axis_01_DB".0ActualSpeed [Counts] * 225 / 2048

// use datatype 32-bit integer

L "Axis_01_DB".0oActualSpeed

L 225
*|

L 2048
/D

T "IF_DB".ActualSpeed

OB1 — Netzwork 19: "IF_DB".ActualCurrent ( see Pnu 1688: Sl-Unit )

/I example for Servo Amplifier - with Ipeak 9 Ampere

/I "IF_DB".ActualCurrent [mA,SI-Unit — Word]

// ="Axis_01_DB".0ActualCurrent [Counts] * DIPEAK / 3280
/I = "Axis_01_DB".oActualCurrent [Counts] * 9000 / 3280

/I use datatype 32-bit integer

L "Axis 01_DB".oActualCurrent

L 9000
*|

L 3280
/D

T "IF_DB".ActualCurrent
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OB1 — Netzwork 20: "IF_DB".ActualPressure

/I "IF_DB".ActualPressure [xx * 10 mBar, SI-Unit — Word]

L "Axis_01_DB".oActualPressure
T "IF_DB".ActualPressure

OB1 — Netzwork 21:"IF_DB".ActualFlow

// "IF_DB".ActualFlow [xx * 0.1 I/min, SI-Unit - Word]

L "Axis_01_DB".oActualFlow
T "IF_DB".ActualFlow
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Commissioning FB14 Axis 01 FB

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 (GenStartUp - M1.2) 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 n04 warning.

With the ASCII-Parameter S1DLY it is possible to increase the boot up time e.g. to avoid the n04 warning.
After acknowledge the n04 warning 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 (GenStartUp - M1.2) and
deletes all warnings and error messages and states in the PLC program, but not in the Servostar.

iAck =1 (( Acknowledge )
Reset warnings and errors in the Servostar and in the S7-PLC program in the blocks
FB14, FB16, FB17, 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 positioning operation mode

. 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 SFC20-BLKMOV and pointer (P#DB.DBX byte), the 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 state ,P4_OperationEnabled”.

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

The Servostar change to state ,P3_ReadyForOperation®.

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

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

See: “Kill MotionTask timing diagram”

In the OB1 is an example to parameterize parts of a MotionTask and WRITE from S7-PLC to 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 )

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.

- SetiRequest.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 ICMDVLIM parameter - 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 FB14, but can very easily additional programmed.
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Macro-Programming

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 DPRVARXxx 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 M200.0

9) M 200.0

UN "Axis_01_DB".oMaMsg.ErrCmd

UN "Axis_01_DB".iSetOperationEnable

UN "Axis_01_DB".iSetOpModeP

UN "Axis_01_DBR".iInit

U "Axis_01_DB".oState.P4_OperationEnabled

U "Axis_01_DB".oState.ReferenceOk
= "IF_DB".Request.MacroInput
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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 ko h kKRR KKk ok ok ok h kA A AR XA A KKk ok ok ok hhh kA A AR XA Kk ok ok ki ok ok ok 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

//
//

:= DPRVAR1; // TargetPosition
:= DPRVAR2; // VJOG-Velocity

CC:= DPRVAR4;
EC:= 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:

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.

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)

Range 3 .126000 DPR 1 (dec)
ACCER Default 31400
ACCUHIT Opmode 0,1 Data Type Bus/DPR Integer1B
ACTFAULT Drive State s ‘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

Writing parameter
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
- SetiPnuWriteStart =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
- SetiPnuReadStart =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. current for determining the torque).

In the OB1 are some examples for several PNUs.

Note: Simultaneous Read and Write request at FB14 generates the error oMaMsg.ErrReadWrite

SampleProject_Sv14_v3c_Description.doc — KeH 01.10.2018 page 27 of 46



w(@

The S7-SPS 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 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 again set operating mode and execute enable operation.
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Additional Profibus functions

The DP slave Servostar is activated or deactivated in FB14 with SFC12 — D_ACT_DP with running S7-PLC.

- iActSlave =1, Servostar is activate and connect with data exchange in the Profibus.

- iActSlave =0, Servostar is deactivated and data exchange is terminated. The watchdog timeout
starts in the Servostar (EXTWD) and generate the warning ,n04 — node guarding ( watch dog )*.
The Servostar can now unplug from the Profibus without error message at the S7-PLC.

The Profibus communication is monitored with SFC14 - DPRD_DAT and SFC15 - DPWR_DAT for
« configuration errors
» Slave failure
e telegram errors

The entire 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.

VAT14 variable table
With the VAT 14 table of variables, the blocks can be controlled and monitored.

88 VAT14 -- Sv14_V3c\S7 Program

él Adress Symbol Display format | Status value Modity valus
1 | DBTODBX 0.3 “F_DB"ToMachine.dck BOOL
B L s
3 | DBODEX 287 “IF_DB" SetOpmadsP BOOL
R e
s | CBTODEX 4.0 “F_DE"RequestStetRet BooL
& | ©DBTODBX 44 F_DE"RequestStetlemd ool
7 | DBTODEX 42 F_DB"Retuest StahotionTask BOOL
e e —
9 | DBTODEX 44 F_DE"RequestCanceMotionTask ool
10 | ©DBEFODBX 45 “F_DE"RequestSteemd ool
11 | DB7ODEX 45 'IF_DB"RequestJogPlus BOOL
12 | DEFODEX 47 "F_DEReguestdogMius  @ool
13 | DBTODEX S0 F_DE"ReguestMacrobpt ool
14 | ©BTODBX 54 F_DB"RequestStet@emd BooL
15 | DB7ODEX 28.0 "F_DB" PauseMationTask BOCL
e e e
R - s
o B .
13 | :
R T e e e T
T ———— i 000909090 i
22 | DBETODEW 70 F_DE"iDataConfinRetSpeed DEC B
23 | DBTODEW 72 "F_DE"iDataMotionTask Mumber DEC 0
T e — - o
25 | DBTODED 78 'F_DE".DataMotionTask DirectPoston iDEC Lze
26 | ©DETODEW 82 F_DE'iDataMotionTask DirectType BN © 2#0010_0000_0000_0000 |
27 | DBTODEW 84 "FF_DB".DataDigtalSpeed Nomd DEC 547 :
28 | ©DBTODEW 86 “F_DE"iDstaDigtsTorquelcmd  .DEC B R
23 | ©ETODEW 88 “F_DB" [D'a{a'D|grta|Pump'n;iP'R'cr'na """""""""" iDEc. P
30 | CETODEW 90 F_DE"iDataDigtelPumpafemd DEC iz
57|
e s e
R — .
34
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Example for a sequence ,Initialisiation and Enable Servostar®

U "Axis_01_DB".oState.CommunicationOk
L S5T#1S

SE T 100

9) T 100
FP M 100.0
S M 100.1
R M 100.2
R M 100.3
R M 100.4
R M 100.5
R M 100.6
R M 100.7
U M 100.1

= "IF_DB".ToMachine.Ack

9) M 100.1
L S5T#1S
SE T 101
U T 101
S M 100.2
R M 100.1
9) M 100.2
UN "Axis_01_DB".oError
L S5T#1S
SE T 102
9) T 102
S M 100.3
R M 100.2
/] ————————=
U M 100.3
UN "Axis_01_DB".oError
UN "Axis_01_DB".oState.InitOk
= "IF_DB".Init
U M 100.3
UN "Axis_01_DB".oError
U "Axis_01_DB".oState.InitOk
UN "Axis_01_DB".oState.OpModeP_0Ok
= "IF_DB".SetOpmodeP
9) M 100.3
UN "Axis_01_DB".oError
U "Axis_01_DB".oState.InitOk
U "Axis_01_DB".oState.OpModeP_Ok
UN "Axis_01_DB".oState.P4_OperationEnabled
= "IF_DB".SetOperationEnable
U M 100.3
UN "Axis_01_DB".oError
U "Axis_01_DB".oState.InitOk
U "Axis_01_DB".oState.OpModeP_Ok
U "Axis_01_DB".oState.P4_OperationEnabled
UN "Axis_01_DB".oState.ReferenceOk
= "IF_DB".Request.StartRef
U M 100.3
UN "Axis_01_DB".oError
U "Axis_01_DB".oState.InitOk
U "Axis_01_DB".oState.OpModeP_0Ok
U "Axis_01_DB".oState.P4_OperationEnabled
U "Axis_01_DB".oState.ReferenceOk
R M 100.3

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

= a

SE

o n

o n

a

0

= a

W na

"Axis_01_DB"
"Axis_01_DB"
"Axis_01_DB"
"Axis_01_DB"
"Axis_01_DB"
"Axis_01_DB"

.oState
.0Error
.oState.
.oState.
.oState
.oState.

.Communicati

InitOk
OpModeP_0Ok
.P4_Operatio
ReferenceOk

onOk

nEnabled

"Axis_01_DB".oState.MotionTaskActive

"Axis_01_DB".oState.MotionTaskActive

S5T#1S

T 110

T 110

M 110.0
M 110.1
M 110.2
M 110.3
M 110.4
M 110.5
M 110.6
M 110.7
M 110.1
S5T#2S

T 111

T 111

M 110.2
M 110.1
M 110.2
S5T#2S

T 112

T 112

M 110.3
M 110.2
M 110.3
S5T#28S

T 113

T 113

M 110.4
M 110.3
M 110.4
S5T#2S

T 114

T 114

M 110.5
M 110.4
M 110.5
S5T#2S

T 115

T 115

M 110.6
M 110.5
M 110.6

"Axis_01_DB".oState.MotionTaskActive

S5T#2S

T 116

T 116
M 110.7
M 110.6
M 110.7
S5T#28S

T 117

T 117

M 110.7
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m201:

m210:

m211:

M 110.3

m201

201
"IF_DB".iData.MotionTask.Number
0

M 110.5

m210

210
"IF_DB".iData.MotionTask.Number
0

M 110.7

m211

211
"IF_DB".iData.MotionTask.Number
0

M 110.3
M 110.5
M 110.7
"IF_DB".Request.StartMotionTask

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

O_P target position/path for the motion task
- O_V target speed/velocity

motion task (control word)

- O_ACC acceleration ramp /starting acceleration
- O_DEC braking ramp / deceleration

90Index 1 - O_TAB number of the lookup table

Index 1 - O_FT delay before starting next motion task

// ORDER 201 - RAM MotionTask
// PNU 1947 Index 1 — MTMUX
// PNU 1790 Index 1 -
// PNU 1791 Index 1
// PNU 1785 Index 1 - O_C type of
// PNU 1783 Index 1
// PNU 1786 Index 1
// PNU 1784
// PNU 1788 Index 1 — O_FN number
// PNU 1789
//MTMUX (PNU 1947)
L 1947
T "Axis_0l1_WriteDataDB"
L 1
T "Axis_01_WriteDataDB"
L 201
T "Axis_01_WriteDataDB"

// PNU 1790

RND

// PNU 1791

RND

// PNU 1785

Index 1 - O_P target position/path for the motion task

1790
"Axis_0l1_WriteDataDB"

1
"Axis_01_WriteDataDB"

4.234567e+003

"Axis_01_WriteDataDB"

of following motion tasks

address with RamMotionTask 201

.Data[50] .Number

.Data[50].Index

.Data[50] .Value

.Data[51] .Number

.Data[51].Index

.Data[51] .Value

Index 1 - O_V target speed/velocity

1791
"Axis_0l1_WriteDataDB"

1
"Axis_01_WriteDataDB"

987.654e+003

"Axis_01_WriteDataDB"

Index 1 - O_C type of

.Data[52] .Number

.Data[52].Index

.Datal[52] .Value

motion task (control word)

L 1785

T "Axis_01_WriteDataDB".Data[53] .Number

L 1

T "Axis_0l_WriteDataDB".Data[53].Index

L L#73728

T "Axis_01_WriteDataDB".Datal[53].Value
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// PNU 1783 Index 1 — O_ACC acceleration ramp /starting acceleration

L 1783

T "Axis_01_WriteDataDB".Datal[54] .Number
L 1

T "Axis_01_WriteDataDB".Data[54].Index
L 1.000000e+002

RND

T "Axis_0l_WriteDataDB".Data[54] .Value

// PNU 1786 Index 1 - O_DEC braking ramp / deceleration

L 1786

T "Axis_01_WriteDataDB".Datal[55] .Number
L 1

T "Axis_01_WriteDataDB".Data[55].Index
L 5.000000e+001

RND

T "Axis_01_WriteDataDB".Datal[55].Value

// PNU 1784 Index 1 - O_TAB number of the lookup table

L 1784

T "Axis_01_WriteDataDB".Data[56] .Number
L 1

T "Axis_01_WriteDataDB".Data[56].Index
L 0

T "Axis_0l_WriteDataDB".Data[56] .Value

// PNU 1788 Index 1 - O_FN number of following motion tasks

L 1788

T "Axis_01_WriteDataDB".Datal[57] .Number
L 1

T "Axis_01_WriteDataDB".Datal[57].Index
L 0

T "Axis_0l_WriteDataDB".Datal[57] .Value

// PNU 1789 Index 1 - O_FT delay before starting next motion task

L 1789

T "Axis_01_WriteDataDB".Datal[58] .Number
L 1

T "Axis_01l_WriteDataDB".Data[58].Index

L 0

T "Axis_0l_WriteDataDB".Data[58] .Value

Note for the MTMUX — sample OB1:

With DriveGui maybe there are no values visible in the MotionTask table No. 201,210,211
Then make a recheck 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" contains more function blocks and data blocks that write complete data areas into
the Servostar, read out from the Servostar 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.

DB 20 - Axis 01 WriteDataDB
contains the data for writing with FB16 Axis_01_Write and the FB14 Axis_01 from the S7-PLC
over the non real time PKW parameter channel in Profibus to the Servostar.

Declaration of DB20 — for 100 values
|m§ LAD/STL/FBD - [DB20 -- “Axis_01_WriteDataDB" -- Sv14_V3c\S7 Program\...\DB20]
{F Fle Edit [msett PLC Debug Wiew Options Window Help

DEsH & @ o g o | 2 60 =%
Rddress |Name Type Initial wvalue [Comment
. STRUCT
+0.0| |Res_0_7 ARTAY[O..7]
| 10 BYTE
I +8.0| |Data ARRAY[1..100] Starthddress for Datalumber 1 is & !!!
I 5.0 "M_Axis_01_PrmStruct
I =803.0 END_STRUCT

DB 21 - Axis 01 ReadDataDB
contains the data for reading with FB17 Axis_01_Read and the FB14 Axis_01 from the Servostar
over the non real time PKW parameter channel in Profibus to the S7-PLC.

Declaration of DB21 — for 100 values
|Fi§ LAD/STL/FBD - [DB21 -- “Axis_01_ReadDataDB" -- Sv14_V3c\57 Program\...\DB21]
{F File Edit Insert PLC Debug Wiew Options wWindow Help

b=Esd & = = O E k2
Rddress |Name Type Initial wvalue |[Comment
0. STRUCT
+0.0| |Res_0_7 ARBAT[0..7]
*1.0 EYTTE
I +8_ 0| [Data ARRBAT[1. 1001 Startdddress for Datallumber 1 i= 8 11!
I 2.0 "M _Axis_ 0l PruStruct'
| =s0z.0 END_STEUCT

See OB1 and VAT14
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FB16 - Axis 01 Write

controls the FB14 to write data from S7-PLC to the Servostar

Input and output interface of FB16 - Axis_01_Write

VAR_INPUT
iGenSysTime TIME System time at beginning of OBl
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
O Netzwerk 5 : Axis _Write
iDatalBNr: DBZ0 -> WHlefld
from Datall] until Datal&]
DBl&
Axis 01 WriteDB
"Axis 0Ol WriteDB"
FBl6&
Axis 01 Write
“hnis_0l_Write"
—{EN
HD1O
system time at beginning
of OBl
"engysTime" —|iBensysTine
Hl.Z
startup cycle after DPLC
startup

"GenStartup" = iGensStartup

DB14_DBX61_1
Lyis commmicarion
Profibus is ok
"hzis_0l_DB'.ostate.
Communicationok —iConmumnicationlk

m.o1
static high simal
" GenHigh" —|iEnError

DE70_DBX0.3
Acknowledyge error
=1 "IF_DB".TcMachine. hck —{ikck

DB70.DBXZ4.6
"IF_DE".Init =—f DB70.DBXZ4.4

"IF_DB".PnullriteStart —iReglirite

DE70_DEXz4_7

"IF_DB".SetOpmodel —|

iPauselirite

P#DB14_DBX38_0
"hxis_0l_DB".iData.
oPnuiirite poulirite

DB14.DBX63.0
Pru write done and ok
“izis 0l DE'.oState.
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Prulritedk —|iPnuliritedk

DB14_DBX63_1
Pru write not done and
error
"hzis_0l_DB'.oSuate.

oDataNrUritelctual |-

oPnuliriteStart
oPnullritelctive
oT0_UriteError

ENO

DB14_DBXS7. 2
Berquest PnuliriteStart
pulse 0-*1
“Axis_01_DE".
fiPrullriteStart

PrulriteError —{iPnuliriteError
WELE§L4 — iDataDBNr
1 —|iDataNrgrars
15 —{iDaralrEnd
01.10.2018
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FB17 - Axis 01 Read

controls the FB14 to read data from the Servostar to the S7-PLC

Input and Output interface from the FB17 - Axis_01_Read

VAR_INPUT
iGenSysTime TIME System time at beginning of OBl
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
iPnuReadVal 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

B Netzwerk 8 : Axiz Read

iDataDENr: DBZl -> WHLEELS
from Patall] wntil Datalé]

DBL7
Azis_0l_ReadDE
“Axis 01 ReadDB"

DBE70_DBXZ4_6
"IF_DE".Init —

DE70.DBXZ4. T
"IF_DB".SetOpmodeP —

PEDB14_DEX46_0

oPnuRead [tayiz 01 DB".iData. PruRead

DB14_DBXS7.3
Request PruReadStarc
static 1

oPnuReadftart m"ixis 01 _DE".iPnuReadStart

¥B17
Axis 01 Read
"Axis_01_Read"
—{mw
m1o
system time at beginning
of OBL
"GenSysTime" —iGenSysTine
"oz
starcup cyole after PLC
starcup
"GenStartup" —|iGenStarcup
DB14_DEX61.1
Axis communication
ProfiBus is ok
"hxis_01_DE'. ostate.
commuanicationol —iCouuunicationtk
m.o1
stavic high sigmal
" GenHigh' —{iEnError
DB70_DBX0. 3
Acknowledge error
"IF_DE".ToMachine hek —{ikck
DB70.DEXZ4_5
"IF_DB".PnuReadStart —iRegqRead
iPauseRead
DB14_DEX63_2
Pru read dome and ok
"hzis_01_DB'.oSuate.
PruBeaddk —{iPnubeadll
DB14_DEX63.3
Pru read not done and
error oDatalrReadhetual |-
"hris_01_DE'.oState.
PrukeadError —iPnukeadError
WELEHLE —|iDataDENr
1 —]iDataNrStart
oPnuReadhetive [
¢ —|iDaraNrEnd
oT0_ReadError [~ .
PFDB14_DBX90.0
"Axis_0l_DE".oDava. PnuRead —{iPnuReadVal THO |

Note: With simultaneous Read and Write request at FB14, the FB14 generates the error

oMaMsg.ErrReadWrite
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FB18 - Axis 01 Compare

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

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

Input and output interface of FB18 Axis_01_CompareDB

VAR_INPUT

iGenSysTime TIME System time at beginning of OBl

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

O Netzwerk 10 : Axis_Compare

iiDataDENr: DE20 - WHlE§ld from Data[lg] until Data[l9]
iBDatalENr: DEZl -> WHlE#1E frow Datall]l until Datall?-18+1=2]

DBLE
Axis 01 CompareDE
"Azis_01 CompareDB"
FEL8
Azis_0l_Conpare
“Axis_01 Compare"

w10
systew time at beginning

of OBL
"GenSysTime" =—lifendysTine

mLz
startup eycle after PLC

scartup
"GenStartup" — iGenStartup

.Y
static high sigmal
“GenHigh" = iEnError

DB70_DBX0_3
icknowledge error oCupAlatalrictual fm .
"IF_DE".ToMachine.Ack —1Ack
oCupEDataNrictual [
DB70.DBXZ5_ 1

"IF DE". PruCompareStars — iRegqiompare oCupibatalNrEqualEDacalr [
WELEF14 =] L1ADatalBNE oComparedotive -
18 —|iiDatalNrstart oComparek [~
15 —|iADataNrEnd oComparsNotk |-
WELEFLE =] iBDatalBNr oT0_CompareError =
1 —|iBDataNrStart ENO [

With the VAT 14, the blocks FB14 Axis_01_FB, FB16 Axis_01_Read, FB17 Axis_01_Write and
FB18 Axis_01_Compare can be controlled and monitored.
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Tips and information:

Error messages and warnings from the blocks FB14, FB16, FB17 and FB18
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 list 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 list 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

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 list 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 not a parameter and is 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 & &S | @D e 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 Oscilloscope " o [ owv | oc | oacc | ooec | o7vaR [ oOFN | OFT [ Twe |a
< 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
a SD-Card E Mumber 1
-2 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 Mest Number Start Condition
Motion Task ABS =
Number Target Positior#Diztance A TagelPresed Tagety ] ST SO te
\ elay Time
e 1= b N
’ Fieload Mation T azk 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

DE B R Y| o & DupEn N ) EN OIS e o 8% & OPMODE |8 Posiion Motion Tasks |+ |
= [I DRIYED
Y Sekip Wedrd Digital I/0
| &[4 Basic Setup
- Units | Mechanical
+- [, CaM | Field Bus Settings | 7 =
k1 1: Reset Fault | Irveert
1[4, Feedback R = -
r E‘Srtruernt U Input 2 | 12: Machine Home [Reference] Switch V_' [ irrvert
- [%. Welocity Loop . —
- [ Fosition Loop Input 3| 0:Off s [ Irvvert
3 Fosition Data —
- {21 Position Registers Input 4 | 30 Execute Contents of Command Buffer w/o RS-232 output Iv? Edit Cammand List... [ inwert
@ Electronic Gearing
¥y, Encoder Emulation =
-1 5 it
- L; finslog 1jO Configure Command Buffer
- | Uigital 'o
: i 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
o Motion Tasks Comrmand List, Negative Transition
o
[l osciloscope OCORY 10 i
F=] Bode Plat
1B} Terminal
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

7 Untitled - DriveGUI (=%

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 pRIYED
-l Setup Wizard Te rm i nal
[ Motion Service
i B Status (Errars | Warnings)
f] Monitar >0 C
3. Harning 73728
43y, Mation Tasks -»
Bl oscilloscope 73728 dec
-4 EBode Plat
B Terminal <> 12000 hex
i % Auko-Tuning
-0 EtherCAT <=1 0010 0000 0000 0000 bin
: SD-Card
Profibus

Bit 16 =1
Bit 13 =1

Check O_Cis OK !

Camrnand:

Ready 5706 (DRIVED) @ COM1 (38,4 kBaud) ) oOnlne MoSWEN ) QK. 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 INxXMODE=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
SampleProject_Sv14_v3c_Description — KeH 20.04.2017 page 43 of 46




w®

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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