Modules for Simatic S7 and Profibus Connection
SERVOSTAR® 300/400/600 and S700
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Notes for the S7 project "Sv14 Aw2" for SERVOSTAR® 300/400/600 & S700

This document applies to the PROFIBUS connection of the Kollmorgen servo amplifiers
SERVOSTAR® 300/400/600 & S700 to a Simatic S7 control. In the following text, the servo amplifiers
SERVOSTAR® 300/400/600 & S700 are simply referred to as "SERVOSTAR".

Never use the S7 project "Sv14 Aw?2" without modifications in an
application.

The S7 project "Sv1l4 _Aw?2" 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 no liability for damages and
precludes all claims areising from the use of the S7 project “Sv14_Aw2" or
program components from it.

This manual assumes a good knowledge of S7, controller and drive technology.

All references to the manual refer to the technical description “PROFIBUS S300/S400/S600/S700
Communication Profile”.

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

The S7 project “Sv14 Aw2” was created in English with German mnemonics and the version:
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The S7 project “Sv14 Aw2” consists of the following components:
e Simatic-317 — contains only the hardware configuration (system data) for an S7-CPU317-2DP
e VIPA - contains only the hardware configuration (system data) for an VIPA-CPU315-SB
e S7 program — contains the modules and symbols

Q SIMATIC Manager - [Sv14_Aw2 -- C:\Siemens\S7Proj\Svi4_AwZ]

% Datei Bearbeiten Einflgen Zielsystem Ansicht Extras Fenster Hilfe
0O = |22 & B 2 25 < Kein Filter » -| T | 98 BEM
—‘@ Svld_ w2 Obijektname | Svmbolizcher Mame | Erstellzsprache | GroRe im Arbeitzspei... | Typ ‘ Wersion [Header] ‘ Mame [Header] | L
[ SIMATIC-317 3 081 GenCyle0B FUP 2754 Orgarisationshaustein 0.1 -
H IR 43 0B82 GenlaFIlOB FUP 38 Organisationsbaustein - 0.1
=1 57 Program = 0835 BennFkOB FUR 3 Orgarisstionsbaustein 0.1
(B Sources 43 0BBE GenRackFaultOB FUP 38 Organisationsbaustein 0.1
43 0B100 GenStartup0B FUP 142 Organisationsbaustein 0.1
3 0B121 GenProgEnJB FUP 38 Organisationsbaustein 0.1
L 0B122 GenModEnOB FUP 38 Organisationsbaustein 0.1
LFFB14 Awis_01_FB FUF 5980 Furktionsbaustein 0.z Axiz_0
LFFE1E Aiz_ 01_\Write AL E78  Funklionsbaustein 1A Az 01
4 FB17 Ais_07_Fead Fa 840 Funklionsbaustein 1Al Axiz_0
LFFE1S Awiz_01_Compare AL B40  Funklionsbaustein 1A Az 01
LFFC2 GenStartCyclePiog FUFP 272 Funktion o1
LFFC3 GenEndCpcleProg FUP 38 Funklion 1A
¥ DE14 Aiz_01_DE DB 332 Instanzdatenbaustei.. 0.0
T DE1E Awiz_ 01_WriteDB [l:] 84  Instanzdatenbaustel.. 0.0
3 DB17 Ais_01_ReadDB [a]:] 88  Instanzdatenbaustel... 0.0
i DB18 Awiz_01_CompareDB DB 78 Instanzdatenbauste oo
3 DB20 Awis 01_writeDataDB [a]:] 844 Datenbaustein 01 Az 01
DB Auiz_01_ReadDataDB DB 844  Datenbaustein 1A Az 01
O DB70 IF_TP170 DB 168 Datenbaustein 01 Aig_1
S UDT10 GenTimerUDT AL - Datentyp 1A GEN_TIME
LS UDTZ7 |fGroupToUnitJD T AL - Datentyp 01 IF G U
S UDT28 IfUnitToGrouplDT AL - Datentyp 1A IF_U_G
S UDT141 M_Axis 01_Reg AL - Datentyp 0z Az 01
o unT142 M_axis_01_Man AL - Datentyp 1A Axiz_07
S UDT143 M_fwis 01_Mabdsg AL - Datentyp 01 Az 01
o UDT145 M_axis_01_State AL - Datentyp 1A Axiz_07
L UDT148 M_Azis 01_InData AL - Datentyp 0z Az 01
o UDT147 M_axis_01_DutData AL - Datentyp 1A Axiz_07
L UDT149 M_fwis 0_RevSend AL - Datentyp 01 Az 01
g VAT14 WAT14 - Yarablentabelle 1A
ZF SFC12 D_&CT_DP Al - Systemfurktion 10 D_ACT_DP
£ SFC14 DPRD_DAT Al - Systernfurktion 1.0 DPRD_DAT
&% SFC18 DF'WR_DAT Al - Systemfurktion 10 DFWR_DAT
&3 SFC20 BLEMOY Al - Systernfurktion 1.0 BLKMOV
&% SFC2 FILL Al - Systemfurktion 10 FILL
& SFCE2 WH_USMSE Ll - Systernfuriktion 1.0 WR_USMSG
&% SFCE4 TIME_TCK Al - Systemfurktion 10 TIME_TCK.
£ »
Driicken Sie F1, um Hilfe zu erhalten. CPS611{MPT)

Eigenschaften, - Bausteinordner. offline

Allgemein | Bausteine | Prijfsummen  Dperandenvairang

Werhalten wie in
STEFY < W52

E mpfohlen fur symbolische
Programmigring

Abzolubwert

" Sumbale werden bei allen

" Ausgenommen;

werden Sumbole aktuell
ubernommen

hat Zugiiffen [EAM.T Z und SpmbolZugriffe auf DB
Waorang DEB] aus der Symbaltabelle bleiben wie im Codebausztein
und den DB aktuel prograrmierkt
ibermommen
Symbal ™ Ausgenommen: Bei f¢ Bei alen Zugrifen
hat Zugritfen in strukturell JEAMTZund DEF
Yarang unveranderte D atentypen

Abbrechen Hike
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The properties of the module folder
Offline — Operand precedence are:
“Symbol has precedence for all
accesses (E,A,M,T,Z and 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 “Bausteinkonsistenz prifen”
(Check module consistency) and “Alles tbersetzen” (Compile all). If the message “0 Fehler, 0
Warnungen” (0 faults, 0 warnings) is subsequently not displayed, the S7 program still contains
address conflicts in the modules that need to be resolved manually. This is sometimes the case for
multi instances. These address conflicts are then manually removed in the modules using the
KOP/AWL/FUP editor with “Datei-Zugriffe prifen und aktualisieren” (Check and update file accesses).

(Nl Bausteinkonsistenz priifen - [S7 Program -- Sw14_Awl]
Programm Bearbeiten  Ansicht  Hilfe

& &3 R B L E L
Objekthierarchie:

EIBX

DE18 [DE-Editor]
DE14 [DE-Editor]
DE17 [DE-Editor]
OB1 [FUP]

Generiere WebSDE Bausteine.. .

0 Fehler, 0 Warnungien)

Y 1:0bersetzenf, 2Infa

Driicken Sie F1, um Hilfe zu erhalten.

Einstellungen
Aligemein | ansicht | AwL | KOP/FUP | Baustein | Quellen | Queltest |
Schrift
Schriftart: Schriftardfe:
|Enurier Mew |8

Weitere Optionen

™ Querzugritfe als Fehler melden %

¥ Fensteranoidnung beim Beenden speichern

v Metzwerktitel automatisch setzen

Programmstatus
™ Bedienen am Kontakt

Iv Automatischer Programmstatuswechsel bei B austeinen
[v ONLIME Verbindung nach Programmstatus abbauen

5 :| {0~ 50) Sekunden

Yerzogerungszeit:

Mremonik [Endem: SIMATIC Manager ExtrasyEinstellungen]: |Deutsch

3

™ Tuwpiberpriifung von Operanden E

W Symbolinformation am Operanden anzeigen

Abbrachen Hif
Einstellungen E|
Allgemain] Ansicht] sl KOPFUP ]Bauslein] Quellen] Duelltext]
Layout Dperandenfeldbreite
DM 44 Hochformat 14 3: 10 - 26)
Element
Darstellung: | 2-dimenzional j
Linie/Farbe
Bezug: | Statug erfuillt j
Linienstarke: " Schmal & Mittel " Breit
Farbe: - Auswahlen...

Abbrechen Hilfe:
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If accesses to the instance data of a DB continue
to be displayed in RED or as a conflict, the
following must be deactivated in the
KOP/AWL/FUP editor: EXTRAS\Settings\General
“Querzugriffe als Fehler melden” (Report cross
access as errors). This is also the default setting
of the S7 manager. Afterwards, the program
must be compiled again.

For the complete FUP representation of the
networks, “Typuberprufung von Operanden”
(Type check of operands) must be deactivated in
the KOP/AWL/FUP editor:
EXTRAS\Settings\Kop/FUP.

Page 4 of 30



Module overview

FB14/DB14 | Handling module between S7 PLC and SERVOSTAR

FB16/DB16 | Module for the FB14 to write data to SERVOSTAR

DB20 Contains the data that are written to SERVOSTAR with FB16

FB17/DB17 | Module for the FB14 to read data from SERVOSTAR

DB21 Contains the data that are read from SERVOSTAR with FB17

FB18/DB18 | Module for data comparison, e.g. DB20 and DB21

DB70 Interface data module for an operator panel / touch panel

All modules can be renamed or renumbered upon demand.

Afterwards, “Bausteinkonsistenz prifen” (Check module consistency) must be performed with “Alles
Ubersetzen” (Compile all).

The resulting conflicts may have to be corrected manually in the modules.

The FB14 uses the following S7 system modules:

SFC12 — D_ACT_DP - Deactivating and activating a DP standard slave
SFC14 — DPRD_DAT — Reading consistent data of a a DP standard slave
SFC15 - DPWR_DAT — Writing consistent data of a a DP standard slave
SFC20 — BLKMOV — Copy memory area

SFC21 — FILL — Prefill memory area

The following S7 system modules are used in FC2:
SFC52 — WR_USMSG — Writing user-defined diagnostics event to the S7 PLC diagnostics buffer
SFC64 — TIME_TCK — Reading system time (used to implement the timers in the program)

Notes

e FB14 is programmed as multi instance and, therefore, can be called multiple times in an FB as
subprogram module without separate instance data module.

e If FB14 is not implemented as multi instance, then FB14 must be called up for every drive with a
separate instance data module.

e FB14 is programmed in AWL and FUP (function chart) with GERMAN mnemonics and symbols
with comments in ENGLISH.

e The UDT data type (UserDefinedDatatype) enables a uniform database and an object-oriented
programming in Step7.

e The STRUCT data type enables simple addressing of entire data areas via pointer (P#DB.DBX
byte).

e The S7 project “Sv14_Aw2” contains a completely functional PLC program for SERVOSTAR.
With a S7 CPU and a SERVOSTAR with Profibus card and motor, the complete servo drive can be

easily and quickly commissioned using the VAT14 (table of variables).
The DB70 can also be used simply as interface data module for an operator/touch panel/visualization.
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Input and output interface of FB14 - Axis 01 FB

The interface of FB14 uses UDT (user-defined data types).

UDT 141 - M_Axis_01_Request — Request

UDT 143 - M_Axis_01_MaMsg — Machine message

UDT 145 - M_Axis_01_State

UDT 146 - M_Axis_01_InData

UDT 147 - M_Axis_01_ OutData

UDT 149 - M_Axis_01 RcvSend - Receive and Send Profibus

This UDT is also used in the DB 70 - IF_TP170 - Interface DB Touch Panel TP170. This ensures that
the data structure in the S7 project has a uniform common database. A modificatyion to the data
structure is done once in the UDT. The entire data structure of the S7 project is automatically updated
with “Bausteinkonsistenz priifen” (Check module consistency) and “Alles Ubersetzen” (Compile all).
Time stamp conflicts are also removed.

Input variables are preceded by an “i” (input) and output variables by an “0” (output).
This makes the program code easirer to read.

FB14 - Axis 01 FB

VAR | NPUT

i Data UDT146
i Request UDT141
VAR QUTPUT

oMaMsg UDT143
oSt at e uUDT145
oDat a uDT147
0AXi S UDT149

DB 70 - IF TP170 - Interface DB Touch Panel TP170

ToMachi ne upT27

Fr onVachi ne uDT28

Request UDT141
State UDT145
i Data UDT146
oDat a uDT147
oMaMsg UDT143

Instructions S7 Project Svi4_AW2 - KeH
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Complete overview of interface from FB14

VAR _| NPUT
i Dat a STRUCT | Dat a: HWConfi g, OpMde, Ref JogSpeed, MbdtionTask, PNU
Confi g STRUCT
LAddr I n WORD Start Addresslin in HVMConfi g periphery dez
LAddr CQut WORD Start AddressQut in HW Confi g periphery dez
Di agAddr WORD Di agnosti cAddress in HW Confi g peri phery hex
TO_Ref erence Ti e Ti neout referencing
TO Posi tion Ti ne Ti meout posi tioni ng
OpModePb DWORD | PNU 930 (2 =ModtionTask, 1 =VelocityDigital, -2 =TorqueDigital ...)
JogSpeed WORD PNU 1889
Ref Speed WORD PNU 1896
Mot i onTask STRUCT
Number WWORD 0 =Di rect Moti onTask
Di r ect Speed DWORD | PNU 1791
Di rect Posi tion DWORD | PNU 1790
Di rect Type WWORD PNU 1785
Di gi t al Speed STRUCT
Nend WORD PNU1886 — Ncommand ( Nendl6 = Nend * 2715 / VOSPD )
Di gi t al Tor que STRUCT
| cd WWORD PNU1870 - Icommand ( I[A] = lcnd * | peakAnplifier[A] / 3280 )
PnuWite STRUCT
Number WORD
I ndex WWORD
Val ue DWORD
PnuRead STRUCT
Nunber WWORD
| ndex WORD
i Request STRUCT | Requests: Ref Pos Start StopCancel Moti onTask Jog
St art Ref BOOL Start reference novenent, static 1
Startlcnd BOOL Start | command digital torque, P4, static 1
St art Moti onTask BOOL Start nmotion task ( direct notion task =0 ), P4
St opMbt i onTask BOOL Stop nmotion task, P4->P3
Cancel Mot i onTask BOOL Cancel notion task, P3
St art Nend BOOL Start N conmand digital speed, P4, static 1
JogPl us BOOL Jog positive, static 1
JogM nus BOOL Jog negative, static 1
Res_1_0 BOOL
Res_1_1 BOOL
Res_1_2 BOOL
Res_1_3 BOOL
Res_1_4 BOOL
Res_1_5 BOOL
Res_1_6 BOOL
Res_1_7 BOOL
i GenSysTi ne TI VE System tine at begi nning of OBl
i GenSt artup BOOL Startup cycle after PLC startup
i GenC ock2000 BOOL Peri ode cl ock 2000ns
i EnError BOOL Enabl e error nmessages
i EnTi meout BOOL Enabl e ti meout novenent referencing and positioning
i Ack BOOL Acknowl edge Wrni ngsErrors
i Act Sl ave BOOL Activate DP-slave
i Power Gk BOOL Al'l powersupplies are ok
i PauseMdt i onTask BOOL Pause for Mbtion Task, P4
i Reset Posi ti on BOOL Reset position, set Actual Position to RefPosition ( ROFFS )
i Fast St opDi sabl eAxi s BOOL Fast Stop with disable axis, P4->P1
i Fast St op BOOL Fast Stop w t hout disable axis, P4->P11
i PnuWiteStart BOOL Request PnuWiteStart pulse 0->1
i PnuReadSt art BOOL Request PnuReadStart static 1
ilnit BOOL Initialize axis with disable axis
i Set OpMbdePb BOOL Set operating node Profibus
i Set Oper ati onEnabl e BOOL Set axis state nachine to P4_OperationEnabl ed
i SwEnabl e BOOL Sof tware enabl e axis

Instructions S7 Project Svl4_AW2 - KeH
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VAR _OUTPUT

oMaMsg STRUCT | Error nessages
Err TO Ref BOOL Error tineout reference
Err TO Pos BOOL Error tineout positioning
ErrRes_0 2 BOOL
ErrRes_0_3 BOOL
Err Act Sl ave BOOL Error activating slave
Er r Cf gl nput BOOL Error configuration input
Err Rcv BOOL Error receiving data
Er r Cf gQut put BOOL Error configuration output
Er r Send BOOL Error sending data
Err Axi s BOCOL Error fromaxis
ErrReadWite BOOL Error request Read and Wite together
ErrRes_1 3 BOOL
ErrRes_1_4 BOOL
ErrRes_1 5 BOCOL
ErrRes_1 6 BOOL
Er r Cnd BOOL Error nore than one request comrand active
oSt at e STRUCT |AxisState
Ref er enci ngActi ve BOOL Axis is referencing
Joggi ngActi ve BOOL Axis is jogging
Vel oci tyl sZero BOOL Axis velocity is zero
Mot i onTaskActi ve BOOL Axis notion task is active
I nPosi tion BOOL AXis is in position
Res_0_5 BOOL
Res_0_6 BOOL
Res 0 7 BOOL
Ref er enceCk BOOL Axis is referenced
Conmuni cat i onCk BOOL Axi s DP communication is ok
Init K BOCL Axis initialisation is ok
InitError BOOL Axis initialisation error
OpModePbOk BOOL Axi s opnode Profibus is ok
OpModePbEr r or BOCOL Axi s opnode Profibus error
Vr ni ngActi ve BOOL Axi s warning active
War nPosi ti onError BOCOL Axi s warni ng position error
PO_Not ReadySwi t chOn BOCOL state di agram
P1_Swi t chOnl nhi bi t ed BOOL state di agram
P2_ReadyFor Swi t chOn BOOL state di agram
P3_ReadyFor Oper ati on BOCOL state di agram
P4_(Oper at i onEnabl ed BOOL state di agram
P11 Fast St opActi ve BOCOL state di agram
P13_ErrorReacti on BOCL state di agram
P14_ErrorActive BOOL state di agram
PnuWi t eCk BOOL Pnu wite done and ok
PnuW it eError BOCL Pnu wite not done and error
PnuRead Ok BOOL Pnu read done and ok
PnuReadEr r or BOOL Pnu read not done and error
Res_3_4 BOOL
Res_3_5 BOOL
Res 3 6 BOOL
Res_3_7 BOOL
ResponseTel egram PKW PWE | DAWORD Axi s response telegramafter Pnu Rcv or Send
oDat a STRUCT | Axi sDat a
Cancel ed STRUCT
Di r ect Mot i onTask STRUCT
STW WWORD
Speed DWORD
Posi tion DWORD
TaskType WWORD
Act ual Speed I NT
Act ual Posi tion DI NT
StartPosition DI NT
PnuRead STRUCT
Nunber WORD
| ndex WWORD
Val ue DWORD
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0AXi s STRUCT
Rcv STRUCT
PKW
PKE WORD
| ND WWORD
PWE1 WORD
PWE2 WORD
PZD STRUCT
ZSW STRUCT
Set poi nt Act ual Val Moni tor | BOOL only in Opnode PCSI TION: Fol | owi ng error
Renot e BOOL not working, set to 1
Set poi nt Reached BOOL only in Opnpde POSITION: At Position
LimtActive BOOL at the nmonent not working
ModeDependent x BOOL used in ASCI | - Modus
MbdeDependent y BOOL used in ASCI | - Mbdus
MbdeDependent z BOOL used in ASCI | - Modus
Reser ved BOOL reserved
ReadyFor Swi t chOn BOOL
Swi t chedOn BOOL
Qper ati onEnabl ed BOOL
Error BOOL see ASCI| command ERRCODE
Vol t agel nhi bi t BOOL
Fast St op BOOL
Swi t chOnl nhi bi t BOOL
\r ni ng BOOL see ASCI| command STATCODE
H W WORD
PzD3 WORD
PzD4 WORD
PzD5 WWORD
PZD6 WORD
Send STRUCT
PKW STRUCT
PKE WORD
I ND WORD
PWE1 WWORD
PWE2 WORD
PZD STRUCT
STW STRUCT
Joggi ngOnOrF f BOOL OpMbde dependent
Reser ved BOOL
PZDenabl el nhi bi t BOOL
St ar t Hom ngRun BOOL OpMbde dependent
Reset Posi ti on BOOL
AckWar ni ng BOOL Acknow edge war ni ngs
Only in OpMwbdes Position:
0=Mbt i onTaskNunber
MoTaskDi rect O MoTaskNr BOOL 1=Di rect Mot i onTask
Di gi t al Revol uti onSpeed BOOL OpMode dependent, digital velocity
Swi t chOn BOOL
I nhi bi t Vol t age BOOL
1>0Axi s Fast St opW t hEngyRanp, Axi sW | Di sabl ed-
Fast St opSwi t chOn BOOL STOPMODEDECDI S
Qper at i onEnabl ed BOOL
Fast St opW t hEngyRanp BOOL 1>0 Axis fast stop with energency ranp
PauseSt opRf g BOOL OpMode dependent, 1>0 Axis stop
Set poi nt Enabl e BOOL OpMbde dependent
Reset Faul t BOOL Reset errors
HSW WWORD
PzD3 WORD
PzD4 WORD
PzD5 WWORD
PZD6 WORD
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0Act ual Posi tion DI NT Actual position, valid if PZD channel is active 1*)
oAct ual Speed I NT Actual speed, valid if PZD channel is active, OpnbdePb 1,2
oAct ual Current I NT Actual current, valid if PZD channel is active, OpnodePb -2
oManuf act St at e STRUCT | conment valid for OpMde positioning

Pos3r eached BOOL

Pos4r eached BOOL

Axi sl nt ernal | ni t Ready BOOL

x0_3 BOOL

Vel oci tyl sZero BOOL

Saf et yRel ayOpen BOOL

Axi sEnabl ed BOOL

Axi sError Exi st BOOL

Mot i onTaskActi ve BOOL

Ref er enceDoneAnd K BOOL

Ref erenceSwi t chOn BOOL

I nPosi ti onW ndow BOOL

Lat chPosi ti onDone BOOL

x1 5 BOOL

Pos1reached BOOL

Pos2r eached BOOL
oOpnodePb WWORD Actual OpmodePb Profibus ( Pnu 930)
oError BOOL Error is active

¥ The current positon is transferred in the process data only in units internal to the controller (2%° incr.
per motor revolution). The conversion to user units can be performed in the PLC, depending on the
position resolution defined in the controller bia the operating software.
Example: 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 controller-internal units to Sl units

OBL1 - network 16: "IF_TP170".ActualPosition (see Pnu 1800: Sl unit)

/I Example: LinearAxis - feed 160000 um/revolution with gear ratio: i=7

/I "IF_TP170".ActualPosition [um, Sl unit - DWORD)]
/I ="Axis_01_DB".oActualPosition [Counts] * (PGEARI / PGEARO) / 2"PRBASE

/I ="Axis_01_DB".0ActualPosition [Counts] * (160000/7) / 1048576
/I ="Axis_01_DB".0ActualPosition [Counts] * 0.021798270089

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

L "Axis_01_DB".oActualPosition
DTR

L 2.179827e-002

*R

RND

T "IF_TP170".ActualPosition

OBl - network 17: "IF_TP170".ActualSpeed (see Pnu 1815: S| unit)

/I Example: VOSPD 3600 rpm

/I "IF_TP170".ActualSpeed [SI unit - Word]

/I = "Axis_01_DB".0ActualSpeed [Counts] * VOSPD / 2715
/I ="Axis_01_DB".0ActualSpeed [Counts] * 3600 / 32768
/I ="Axis_01_DB".0ActualSpeed [Counts] * 225 / 2048

/I use datatype 32-bit integer

L "Axis_01_DB".0ActualSpeed

L 225
*

L 2048
/D

T "IF_TP170".ActualSpeed

OBL1 - network 18: "IF_TP170".ActualCurrent (see Pnu 1688: Sl unit)

/I example for S303 or S703 - with Ipeak 9 Ampere

/[ "IF_TP170".ActualCurrent in mA [SI unit - Word]

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

/I use datatype 32-bit integer

L "Axis_01 DB".oActualCurrent

L 9000
*|

L 3280
/D

T "IF_TP170".ActualCurrent
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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.

After startup, the S7 PLC performs a software reset (GenStartUp - M1.2) and deletes all error
messages and states in the PLC program.

S7 PLC - Switching Start/Stop
performs a software reset (GenStartUp - M1.2) and deletes all error messages and states in the PLC
program. The SERVOSTAR remains enabled and an active travel order continues to be executed.

iAck =1
resets warnings and errors in the SERVOSTAR and in the modules FB14, FB16, FB17, FB18.

Initialization
During initialization, a zero telegram is send in the PIV and PZD. The axis is disabled.
- Setilnit =1 (a pulse is generated internally)
- Wait until oState.InitOk =1
If oState.InitOk is not =1 or oState.InitError =1, then the initialization was not successful. For
error cause, see SERVOSTAR receive telegram.
- The initialization is monitored with a timeout of 1 sec.

Set operating mode (programmed operating modes Positioning, Digital speed, Digital torque)
After switch-on, the SERVOSTAR is always in the safe operating mode -126
- Write the desired operating mode in iData.OpMode
(see manual: Positioning: 2 ; Digital speed: 1 ; Digital torque: -2 )
- SetiSetOpModePb =1 (a pulse is generated internally)
- Wait until oState.OpModeOk = 1
The activated operating mode is displayed in oOpmodePb
If oState.OpModePbOKk is not =1 or oState.OpModePbError =1, then setting the operating
mode was not successful. For error cause, see SERVOSTAR receive telegram.
- At thispoint, oActualPosition, oActualSpeed and oManufactState are also displayed with
values.
- Setting the operating mode is monitored with a timeout of 1 sec.

Enable operation

After switch-on, the SERVOSTAR is in the state “Switch-On inhibited”.

iFastStop and iFastStopDisableAxis must be =0 and iISwEnable must be =1.

At the SERVOSTAR, HardwareEnable must be =1 and, if present, AS-Enable must be =1.

The DC link voltage is applied and the display of SERVOSTAR shows “Pxx”

- SetiSetOperationEnabled =1 (a pulse is generated internally)

Wait until oState.P4_OperationEnabled =1
If oState.P4_OperationEnabled is not =1, the setting the operating mode was not successful.
For error cause, see SERVOSTAR receive telegram.
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Positioning operating mode

The Positioning operating mode (oState.OpModeOk = 1 and oOpmodePb =2 dec) is enabled.

Jogging mode
Requirement: The drive is in the state “Operation enabled” and hardware enable is present and fault-

free and the display of SERVOSTAR shows “Exx”.
- Write the desired jogging speed to “iData.Config.JogSpeed”
- SetiRequest.JogPlus =1 -> The drive moves in the positive direction
- SetiRequest.JogMinus =1 -> The drive moves in the negative direction oState.JoggingActive
is =1 if the drive moves.

Referencing run
The type of referencing must be set with the DRIVEGUI / DRIVE operating software.

Prerequisite: The drive is in the state “Operation enabled” and hardware enable is present and fault-
free.

- Write the desired referencing run speed to “iData.Config.RefSpeed”

- SetiRequest.StartRef =1 -> The drive moves and oState.ReferencingActive =1

- Wait until oState.ReferenceOk =1 and oState.ReferencingActive =0 again

- SetiStartRef = 0 — The drive has been referenced
With iEnTimeout =1 and iData.Config. TO_Reference xxx ms [TIME], the referencing run is monitored
with a timeout.

Start of an EEPROM or RAM travel order
The DRIVEGUI / DRIVE operating software is used to create travel orders.
Only the parameters of the RAM travel orders can be changed in the drive oin the state “Operation
enabled” (see ASCIl command MTMUX)
Requirement: The drive is in the state “Operation enabled” and referenced.
- Write the number of the drive order to be started to “iData.MotionTask.Number"
- SetiStartMotionTask =1 (a pulse is generated internally)
- Wait until oState.InPosition =0 and oStateMotionTaskActive =1
- Wait until oState.InPosition =1 and oStateMotionTaskActive =0
The drive executed the travel order.
With iEnTimeout =1 and iData.Config. TO_Position xxx ms [TIME], the travel order is monitored with a
timeout.

Start of a direct travel order (has the nhumber 0)
Requirement: The drive is in the state “Operation enabled” and referenced.
- Write O to iData.MotionTask.Number
- Write target speed to iData.MotionTask.DirectSpeed
- Write target position to iData.MotionTask.DirectPosition
- Write travel order type to iData.MotionTask.DirectType
- 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 drive executed the travel order.
Note: With a pointer (P#DB.DBX byte), the iData.MotionTask can be written to easily with an
SFC20-BLKMOV.
With iEnTimeout =1 and iData.Config.TO_Position xxx ms [TIME], the travel order is monitored with a
timeout.

See Switch ON Timing Diagram and Start MotionTask
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While the MotionTask is running, the next MotionTask can already be copied to iData.MotionTask with
its record and then started immediately with Set iRequest.StartMotionTask =1 (pulse).

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

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

Notice: The INPT parameter can be used to set the time in ms in the terminal window of the operating
software (or with the PNU1904) for which the signal oManufactState.InPositionWindow is reset at a
minimum after the motion task start (see manual ch. VII.1).

Note about positions and speeds: Target position and target speed can be predefined in the units
preset in the position controller if bit 13 is set in the travel order type PNU1785 (see manual ch.
IV.2.5.3).

Travel order types (PNU 1785 - for frequent values see manual ch. IV 2.5.3)

0x2000 (bit 13 set) Absolute positioning with preset of speeds and positions in user units and
trapezoidal travel profile.

0x2003 (bits 0, 1, 13 set) Positioning “Relative target” with preset of speeds and positons in user units.
0x2000 (bit 13 and bit 16 set) Absolute positioning with preset of speeds and positions in user units
and sine”2 travel profile.

Bit 16 cannot be set directly in the PZD channel.

See: Activating the trajectory/profile acceleration Sin*2 for direct motion task no. 0
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Digital speed operating mode

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

Write target speed to iData.DigitalSpeed.Ncmd (16 bit)

Set iRequest.StartNcmd =1

The drive moves with the preset target speed.

The target speed can be changed at any time.

Set iRequest.StartNcmd =0

The drive decelerates via the set speed ramps until standstill.

Actual position, actual speed (16 bit) and the manufacturer-specific status register HSW are cyclically
transmitted in the PZD channel.

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

PNU1886 — Ncommand ( Ncnd16 = Ncend * 2715 / VOSPD )

Digital torque operating mode

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

Write target current to iData.DigitalTorque.lcmd

Set iRequest.Starticmd =1

The drive injects the preset target current.

The target current can be changed at any time.

Set iRequest.Starticmd =0 and the drive outputs the target current 0 ampere.

Actual position, actual current and the manufacturer-specific status register HSW are cyclically
transmitted in the PZD channel.

The current value is calculated using the following formula:
PNU1870 - Icommand ( I[A] = lcnd * IpeakAnplifier[A] / 3280 )

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

These 3 operating modes allow implementing most of the requirements in a machine.
Additional operating modes are currently not implemented in FB14, but they can easily be
programmed at a later time.
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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 of commands, 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 parameters
Requirement: PIV parameter channel is not yet in use
- Write number to iData.PnuWrite.Number
- Write index to iData.PnuWrite.Index
- Write value to iData.PnuWrite.Value
- Set iPnuWriteStart =1 (pulse)
- Wait until oState.PnuWriteOK
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 parameters
Requirement: PIV parameter channel is not yet in use
- Write number to iData.PnuRead.Number
- Write index to iData.PnuRead.Index
- Write value to iData.PnuWrite.Value
- 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 in
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. PNU 1688 r.m.s. current for determining the torque).

Additional Profibus functions
With iActSlave =1, the DP slave SERVOSTAR is activated in FB14 with SFC12 — D_ACT_DP with
running PLC or deactivated with iActSlave =0.
In addition, the Profibus communication is monitored for
e configuration errors
e slave failure
e and telegram errors
The entire data telegrams are output in 0Axis [STRUCT)]
The SERVOSTAR state machine is output in oState [STRUCT]

With relative positioning, the data can be stored in oData.Canceled [STRUCT] if a travel order 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 motion task data and finish the relative travel order with
corrected data.

With the VAT14 table of variables, the modules in SERVOSTAR can be controlled and monitored.
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Example for a sequencer “Initializing and enabling SERVOSTAR”

T m

Nc XTODVVIDVVDOOICHTC

;UU)C%l_CC TncCcwywrc

nhcccccgcc
2 P

P

nCcccccc

"Axi s_01_DB". oSt ate. Conmuni cati onCk
S5T#1S

100
100
100.
100.
100.
100.
100.
100.
100.
100.

= =I5ttt 44
NoOUuhWNREO

100.1
| F_TP170". ToMachi ne. Ack

M 100.1
S5T#1S

T 101

T 101

M 100. 2
M 100.1
M

100. 2
"Axis_01_DB".oError
S5T#1S
T 102
T 102
M 100. 3
M 100. 2

M 100. 3

"Axis_01_DB". oError
"Axis_01_DB".oState.lnitCk
"IF_TP170".Init

M 100. 3

"Axis_01_DB".oError
"Axis_01_DB".oState.lnitCk
"Axi s_01_DB". oSt at e. OpModePbCk
"1 F_TP170". Set OpnodePb

M 100. 3

"Axis_01_DB".oError
"Axis_01_DB".oState.|nitCk
"Axis_01_DB". oSt at e. OpMbdePbCk
"Axis_01_DB".oState.P4_OperationEnabl ed
"I F_TP170". Set Qper at i onEnabl e

M 100. 3

"Axis_01_DB".oError
"Axis_01_DB".oState.|nitCk

"Axi s_01_DB". oSt at e. OpModePbCk
"Axis_01_DB".oState. P4_OperationEnabl ed
"Axis_01_DB".oState. Ref erenceCk

"I F_TP170". Request . St ar t Ref

M 100. 3

"Axis_01_DB".oError
"Axis_01_DB".oState.lnitCk
"Axis_01_DB". oSt at e. OpMbdePbCk
"Axis_01_DB".oState.P4_OperationEnabl ed
"Axis_01_DB".oState. ReferenceCk

M 100. 3

See Switch ON timing diagram and Start MotionTask
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Example for a sequencer “Start travel sets in SERVOSTAR”

/!l |F Ready then Wite Data from PLC to SERVOSTAR wi th pul se from ML10.1 and FB16
/1 and then Start RAM MotionTask 201, 210 and 211
Il remark: the RAM MdtionTask 201 has a foll owing RAM Moti onTask 202

"Axis_01_DB".oState. Communi cati onCk
"Axis_01_DB". oError
"Axis_01_DB".oState.lnitCk

"Axi s_01_DB". oSt at e. OpModePbCk
"Axis_01_DB".oState.P4_OperationEnabl ed
"Axi s_01_DB". oSt at e. Ref erenceCk
S5T#1S

110

110

110.0

110.1

110.2

110. 3

110.4

110.5

110.6

110.7

cccCc
=

m

:U;U;U:U:U;UU)%C(D'_CCC

110.1
T#2S

111

111

110.2

110.1

LT =449 =24 H

110.2

N "Axis_01_DB".oState. MotionTaskActive
5T#2S

112

112

110. 3

110.2

m
9]

110.3
T#2S

113

113

110. 4

110.3

z zzHH4pz Tz

110.4

"Axi s_01_DB". oSt ate. MdtionTaskActive
5T#2S

114

114

110.5

110. 4

m zZ
w -

110.5
T#2S

115

115

110.6

110.5

TnuCcyurc ITunuCcynrcc TnCcpprc ITuCcurcc ITnCunrc

zz-Hpz Tz

M 110.6
"Axis_01_DB".oState. MotionTaskActive

ccC
b

S5T#2S
T 116

T 116

M 110.7
M 110.6
M

S

m

110.7
S5T#2S

m

T 117
T 117
M 110.7

Ccuourc TuwCcunr
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m201:

n210:

m11:

See Switch ON Timing Diagram and Start MotionTask
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M 110.3

m01

201

"I F_TP170".i Dat a. Mot i onTask. Nunber
0

M 110.5

n210

210

"I F_TP170".i Dat a. Mbti onTask. Nunber
0

M 110.7

11

211

"I F_TP170".i Dat a. Moti onTask. Nunber
0

M 110. 3
M 110.5
M 110.7
"I F_TP170". Request . St art Mot i onTask
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Modules for SERVOSTAR parameters

The S7 project “Svl4 Aw2” contains even more function locks and data blocks that write complete
data areas to the SERVOSTAR, read them from the SERVOSTAR amnd compare them in the S7
PLC.
A record consists of 3 parameters:
e PNU - parameter number — indicates the respective parameter
e.g PNU 1783 startup time O_ACC1.
e Index indicates what the transmitted value is about
e.g Index=1 - actual value or Index=3 upper limit.
e Value — contains the transmitted value.

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

Declaration from DB20 — for 100 values

i KOPJAWLIFUP - [DB20 -- “Axis_01_WriteDataDB™ -- Sw14_Awl\ST Programi...\DB20]

{F Datei Eearbeiten Einflgen Zielswstern Test Ansicht Extras Fenster Hilfe

D & R O E k2

Rdresze |Name Typ Infangswert Kommentar

o.o TRUCT
+0.0( |Res_0O_7 ARBAT[O. 7]
*1.0 BETTE
t&.0| |ata ABRRAY[1..100] Startiddress for Datallumber 1 is & !!!
*a.0 STRUCT
to.0 Number WAaELD WELEHD
2.0 Index WAaELD WELEHD
t4.0 Value D0 BT DWELeH0
=g.0 END_STERUCT

=g0z.0 END_STERUCT

DB 21 - Axis 01 ReadDataDB
Contains the data for reading with FB17 Axis_01 Read and FB14 Axis_01 from the SERVOSTAR
over the non-real-time-capable PIV parameter channel in Profibus to the S7 PLC.

Declaration from DB21 — for 100 values

HE KOPJAWLIFUP - [DB21 -- “Axis_01_ReadDataDB™ -- S5v14_Awl\S7 Programh...\DB21]

{F Datei Bearbeiten Einfligen Zielsystem Test Ansicht  Extras  Fensker  Hilfe

s H & g g g 6 & k2
Rdresse  |[Hame Typ Anfangswert |[Kommentar
0. STRUCT
to.0f |Res_0_7 ARBATIO. 7]
*1.0 EYTTE
+8.0( |Data ARBAT[L..100] Startiddress for DataMumber 1 is 8 !!!
0.0 STRUCT
0.0 Hunber WORD WHLEHOD
.0 Index WOERD WELESHD
+4.0 Value DWORD DWELEf0
=g.0 END_STRUCT
=808._0 END_STRUCT
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FB16 Axis 01 Write
Controls FB14 to write datafrom the PLC to the SERVOSTAR

Input and output interface of FB16 - Axis_01_Write

VAR _| NPUT
i GenSysTi ne TI VE System tine at begi nning of OBl
i GenSt artup BOOL Startup cycle after PLC startup
i EnError BOOL Enabl e error nmessages
i Ack BOOL Acknow edge Warni ngsErrors
i Request Wite BOOL Request Wite
i PauseWite BOOL PauseWite (necessary for Set Opnpde or |nitAxis)
i PnuW it eCk BOOL PnuWiteCk =1 succesful
i PnUuWit eError BOOL PnuWiteError =1 not succesful
i Dat aDBNr WORD W i t eDat aDBNunber
i Dat aNr St art I NT Dat aNunber Start - first nunber fromdata to wite
i Dat aNr End I NT Dat aNunber End — | ast nunber fromdata to wite
VAR _QUTPUT
oPnuWite STRUCT | PnuWite to Axis_FB actual w th Nunmber, |ndex, Value
Nunber WORD
| ndex WORD
Val ue DWORD
oDat aNr Wi t eAct ual BOOL Data nunber is witing actual
oPnuWiteStart BOOL Request wite start for Axis_FB
oPnuWiteActive BOOL Witing DataBl ock is active
0oTO WiteError BOOL Timeout witing is active but not working

Netzwerk 5 : Axis_Write

ilatalBNr: DEZ0 —= WELlEH1l4
from Data[l] until Data[@

DE16
Anis_01_WriteDE
"Axis_01_WriteDB"

FBl6
Axis Dl _Write
“"Axis_01_Write"
—EN
HD1OD
systen Time at beginning
of OEL
"GenSysTime" — iGenSysTine
HlL_Z
startup cycle after PLC
starcup
"GenStartup” — iGenStartup
a HL. 1
DB70_DEXZ4_4 static high signal
"IF_TP170". PrullriteStart — "GenHigh" —{iEnError
DB14_DEX63.1 DE70_DEX0.3
Axis DP communication is Acknowledge error
ok "IF_TPL70". ToMachine Ack —ilck
"iniz_0l_DE".ostate.
Conmuni cat i onok m— 1 Write
=1
DB70_DEXZ4.6
"IF_TPL70".Init —
DB70_DBXZ?4_7
"IF_TPL70". SetOpmodelb —— irauselirice
PEDEL4 _DBX38.0
DB14_DEX65.0 “"Axis_01 DE".iData.
Pru write done and ok oPnullrite prulrite
"Awis_01_DE".oState.
Prulrit el —iPnullritelk oDataNriritelictual fm
DB14_DEX65.1 DBE14_DEX57.3
Pru write not done and Request PnuWlriteStcart
Error pulse 0-=1
"Axis_01_DE".oState. "Axis_01_DBE".
InullriteError —{iPnullriteError oPnullriteStart =i pnullriteStart
WHLEH]14 = ilatalENY oPrmallritebctivem |
1 =—jilatalNrEtart oT0_WriteEreor m |
19 —{iDatalNrEnd ENO|—
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FB17 Axis 01 Read
Controls FB14 to read data from the SERVOSTAR to the PLC

Input and output interface of FB17 - Axis_01_Read

VAR _| NPUT
i GenSysTi ne TI VE System tine at begi nning of OBl
i GenSt artup BOOL Startup cycle after PLC startup
i EnError BOOL Enabl e error nmessages
i Ack BOOL Acknowl edge Warni ngsErrors
i Request Read BOOL Request Read
i PauseWite BOOL PauseRead (necessary for Set Qopnode or |nitAxis)
i PnuWiteCk BOOL PnuReadOk =1 succesful
i PnuWiteError BOOL PnuReadError =1 not succesful
i Dat aDBNr WWORD ReadDat aDBNunber
i Dat aNr St art I NT Dat aNunber Start - first nunber fromdata to read
i Dat aNr End I NT Dat aNunber End — | ast nunber fromdata to read
i PnuReadVal STRUCT | PnuRead from Axi s_FB actual w th Nunmber, |ndex, Val ue
Nunber WORD
I ndex WORD
Val ue DWORD
VAR _OUTPUT
oPnuRead STRUCT | PnuRead from Axi s_FB actual w th Nunber, | ndex
Number WORD
I ndex WORD
oDat aNr ReadAct ual WORD Dat a nunber is reading actual
oPnuReadSt ar t BOOL Request read start for Axis_FB
oPnuReadAct i ve BOOL Readi ng Dat aBl ock is active
0TO _ReadErr or BOOL Ti meout reading is active but not working

Netzwerk 8 : Axis_Read

iDataDENr: DEZ1 -= WELALLS
from Data[l] until Datals]

DB17
hxis_01_ReadDE
"hxis_01_ReadDE"
FEL7
Zxis_01_Read
"Axis_0l_PRead"

HP10
systen time at beginning
of 0Bl
"GendysTine" —{iGen8ysTine

m.z
startup cycle after PLC
startup
"Gen3tartup" —|iGenftartup

& m_1
DB70.DEX24._5 static high simmal
"IF_TPL70" . PnuReadStart — "GenHigh" —{iEnError
DB14_DEX63._1 DE70_DEX0_3
Axis DP communication is Acknowledge error
ok "IF_TPL70". ToMachine. Ack —ibck
"hxis_0O1_DE".ostate.
conmuni cationok — iRequestRead
=1
DB70.DEX24.6
“IF_TP170". Init —|
DB70_DEX24_7
"IF_TP170". SetlpmodePb — iPausaRead

DB14_DEX65_2
Pru read done and ok

"ixis 01 DE".oState.

T 7 PruReadOk — iPnuReadik

PSDE14_DEX46.0

DB14_DBX65.3 oPruReadl—vpyis 01_DB".iData. PruRead
Pru1 read not dene and
crror oDataNrReadhctual e, |
"hxis_01_DE". oState.
PruReadError —|iPrakeadError DB14_DBX57.4
Regquest PnuleadStart
U#legls —{ilatabENr static 1

oPruReadStart mtayis 01 DB".iPruReadStart
1 —ibataNrstart
oPnuReadictivel .
§ —|ibatalrEnd
oT0_ReadError|-

PSDB14_DEX9Z_0
“hwis_01_DE".cData.PnuRead —{iPmuReadval ENO |-

Notice:
With simultaneous Read and Write request at FB14, FB14 generates the error
oMaMsg. Err ReadWite
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FB18 Axis 01 CompareDB

Compares a data area from the written data from DB20 Axis_01_ WriteDataDB with the read data from
DB21 Axis_01_ReadDataDB.
Only one record is compared for each PLC cycle.

Input and output interface of FB18 Axis_01_CompareDB

VAR_| NPUT

i GenStartup BOOL Startup cycle after PLC startup

i Request Conpar e BOOL Request conpare

i ADat aDBNr WORD ADat aDBNunber

i ADat aNr St art I NT ADat aNunber Start - first nunber fromdata to conpare
i ADat aNr End I NT ADat aNunber End - | ast nunber fromdata to conpare

i BDat aDBNr WORD BDat aDBNunber

i BDat aNr St ar t I NT BDat aNunber Start - first nunber fromdata to conpare
VAR_QUTPUT

oCnpADat aNr Act ual WORD Conpare A Data nunber is actual

oCnpBDat aNr Act ual WORD Conpare B Data nunber is actual

oCnpADat aNr Equal BDat aNr BOOL Conpare A Data nunber is equal B Data nunber

oConpar eAct i ve WORD conparing DataBl ocks is active

oConpar ek BOOL Conpare is ok, datas are equal

oConpar eNot Gk BOOL Conpare is not ok, datas are not equal

Netzwerk 10 : Axis Compare

12DataDENr: DEZ0 -> WHLEfld from Datal[l2] until Datal[l9]
iBDataDEMNr: DEZ1 -=> WHLEH1S from Datal[l] until Data[l3-18+1=F]

DE1S
Axis 01 ComparsDE
"Axis 01 ComparsDEBE"

FE18
Axis 01 Compare
"Axis_0l1_ Compare"
— EN
Hl_Z
startup cycle after PLC
startup
"Genftartup" —iGenstartup
oCupiDatalrictual fm
DB70_DEXZ5_1
"IF TPL70" . PnuCompareStart — iRequestConpare oCupBhatalrbctual |
MELGELld = LADataDENY oCunpAlatalrEqualBDatallr
18 = iADatalrStart ofomparelictiveln |
19 = iADatalrEnd ofomparelkfm |
WELEHLE — iEDatalENT oConpareMot0k fm_
1 = iBDatalritart ENO fm
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Tips and information:

Error messages from modules FB14, FB16 and FB17

Must be implemented in the pro

ram so that the PLC program can respond to them.

oMaMsg STRUCT Error nessages

Err TO Ref BOOL Error tinmeout reference

Err TO Pos BOOL Error tineout positioning

ErrRes_0 2 BOOL

ErrRes_0_3 BOOL

Err Act Sl ave BOOL Error activating slave

Er r Cf gl nput BOOL Error configuration input

Err Rcv BOOL Error receiving data

Er r Cf gQut put BOOL Error configuration output

Er r Send BOOL Error sending data

Err Axi s BOOL Error fromaxis

ErrReadWite BOOL Error request Read and Wite together

ErrRes_1 3 BOOL

ErrRes_1_4 BOOL

ErrRes_1_5 BOOL

ErrRes_1 6 BOOL

Er r Cnd BOOL Error nore than one request command active
[oTO WiteError [BOOL [ Tineout witing is active but not working
[ 0TO ReadEr ror [BOOL [Tineout reading is active but not working

Override via Profibus

See ASCII list OVERRIDE

The Override function allows controlling the speed of a travel set, the reference travel and the jogging

mode.

OVRIDE=0 Override function deactivated

OVRIDE=3 Profibus interface activated for the Override function.

See ASCII list DOVRIDE

When activating a digital OVERRIDE function, this parameter is used to predefine the digital override
factor. The following scaling applies:
DOVRIDE=0 motion task speed =0
DOVRIDE=8192 motion task speed = 100 %

The OVERRIDE function is not possible for sin*2 ramps!
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Activating the trajectory/profile acceleration Sin”2 for direct motion task no. 0

The travel 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 ASCII list, it is not described here in more detail.

For SERVOSTAR S300/S700 — Profibus see ASCII listO_C

The command O_C (Profibus PNU 1785) defines the travel order type for the local travel set

No. O (direct travel set).

If bit 16 is set by O_C, it starts a table motion task (sine2 travel). Bit 9 must be set to 0. A bit variable is
transmitted as parameter (16 bits).

Bits 0 to 15 are directly addressed in direct motion task 0 (PZD5), bit 16 must be set separately in
S300/S700.

The O_C command is not a parameter and, therefore, is not stored non-volatile in the controller. Bit 16
can be set in two ways:

1.) Use the PIV parameterchannel in PNU 1785 to write the value 10000hex to S300/S700

2.) After switchin ON the 24-VDC supply voltage, the S300/S700 automatically copies bit 16 from an
EEPROM travel set, e.g. no.1, to the direct motion task no. 0.

This allows the S7 program, to remain unchanged.

Activating bit 16 in the EEPROM travel set, e.g. no.1

In addition, the acceleration ramp O_ACC and deceleration ramp O_DEC can also be set. For value 0,
the value PTMIN applies or the largest ramp in each case.
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An unused input (not wired) is assigned the OCOPY function from
EEPROM motion task no.1 to direct motion task no. 0

Check the content of O_C with terminal input
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Bit coding of error PNU 1001 - ERRCODE

Axis_PNU1001 MD 1000 DWORD Faults

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 Bitl6 F17 M 1001.0 BOOL Error A/D converter

Axis PNU1001 Bitl5 F16 M 1002.7 BOOL Error network BTB

Axis PNU1001 Bit14 F15 M 1002.6 BOOL Fehler 12tmax exceeded

Axis PNU1001 Bit13 F14 M 1002.5 BOOL Fehler output stage: Ground fault, short circuit or ballast short circuit
Axis_PNU1001_Bit12_F13 M 1002.4 BOOL Error ambient temperatur

Axis PNU1001 Bitll 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 FO07 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 FO3 M 1003.2 BOOL Contouring error when executing external trajectory
Axis PNU1001 Bitl FO02 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 status reqgisters — PNU 1002 - DRVSTAT

Axis_PNU1002 MD 1004 DWORD Warnings AND manufacturer-specific status 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 Speed =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

Axis_ PNU1002_Bit22 M 1005.6 BOOL Position 1 reached

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 Current position = home oosition (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 Travel order active - Travel set, jogging mode, reference travel
Axis_ PNU1002_Bitl5 nl16 M 1006.7 BOOL Warning 16: Reserve

Axis_ PNU1002 Bit14 nl15 M 1006.6 BOOL Warning 15: Speed current table INXMODE 35 error

Axis PNU1002 Bit13 nl4 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 Bitll nl12 M 1006.3 BOOL Warning 12: HIPERFACE® or EnDat®: Motor default values have been loaded
Axis PNU1002 Bit10 nl11 M 1006.2 BOOL Warning 11: Limit switch NSTOP activated

Axis_ PNU1002 Bit9 nl10 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 travel order
Axis_PNU1002_Bit7_n08 M 1007.7 BOOL Warning 8: A defective travel order was started

Axis_ PNU1002_Bit6 n07 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 Bitl n02 M 1007.1 BOOL Warning 2: Set braking power reached

Axis_ PNU1002 Bit0 n01 M 1007.0 BOOL Warning 1: 12t reporting threshold exceeded
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Switch ON timing diagram and Start MotionTask
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Kill MotionTask timing diagram

darn wird die Achse wieder nach P4_BetriebFreigegeben umgeschaltet: iSetP4_OperationEnabled
und die Achse ist wieder betriebsbereit Und wartet auf das néchste Startkommando, die Achse 8uft nicht los

Jetzt kann wieder ein Direktfahrsatz mit anderen Werten gestartst werden

15:06:27
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