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Registered Trademark

SIEMENS, Step7 and S7 are registered trademarks of Siemens AG. These and other names applied in the
present manual that at the same time are registered trademarks are not especially highlighted. Having
omitted a specific mark does not necessarily imply that the names are unregistered trademarks or existing
patents and protected patented designs.

Disclaimer of liability

The present manual was compiled with utmost care, errors and omissions reserved. For this reason

Baumer IVO GmbH & Co. KG rejects any liability for the information compiled in the present manual.
Baumer IVO nor the author will accept any liability for direct or indirect damages resulting from the use of the
present information.

At any time we should be pleased receiving your comments and proposals for further improvement of the
present document.
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1. Overview

Part number Z 150.XXX

CD Including the function blocks as Step 7 — Project
Including the function blocks as text blocks (AWL = STL statement list)
Including manual ,Projecting instructions®
Including manual ,GK473 - RS485 on Profibus®

System diagram
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CD PC with
_ Projecting-
Profibus- MP1 } software Step 7

2

(Siemens)
sl .
1 SPA Siemens

PLC S7

System description

The present manual is meant as support in creating a Profibus project under SIEMENS Step7
Software, in establishing communication with the spindle position displays (SPA) and in
troubleshooting of Profibus errors.

Gateway GK473 (interface converter) is connecting the spindle position displays (= SPAs, for
example N 140 / N 142 / N 150) of the Baumer IVO multicon system to a Profibus-DP-
capable PLC. By aid of the gateway the data blocks of the SPA’'s RS485 interface are
converted into Profibus DP protocol (and vice-versa).

Some individual gateway functions considerably improve and facilitate PLC programming.
The gateway enables a network of max. 32 SPAs connected to Profibus-DP. The gateway can
be applied with all spindle position displays of the multicon family. Furthermore, several
gateways can be operated at a Profibus in order to connect more SPAs.

The Step7 project and function blocks described in this paper were created using a Step7

?‘}%
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\_

8 /
PROFIBUS - DP

PP

OBGET
p—=
@ |

Software Version 5.0 + ServicePack2 under Windows 98, together with a S7-315-2DP with an L[ o) 9
input module DI16xDC24V and an output module DO32xDC24V/0,5A. However, with only &5 $
slight modifications, the project should run in most other Windows / Step7 environments as =l
well. %9%%%
% %% %
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2. Gateway Settings

As described in the GK473 manual, set the Node ID in the gateway to an ID of your choice between 04
and 99. In the following example it is ,42".

If the gateway is either the only DP slave or the last DP slave in the Profibus line, the Bus terminator is
activated by setting both DIP switches to ON. In any other case set both DIP switches to OFF.

3. Simatic Manager (Step7 Software)

3.1 Creating a new project

Open Simatic-Manager (Step7 Software). For creating a new project call the assistant (,File* >
Assistant ,New Project®).

STEFP? Assistent: "Meuesz Projekt’ |

"% Einfiihrung 1[4]

STEF? Assistent: ‘Meues FProjekt'

it Hilfe dez STEP 7 Azsistenten legen Sie in kirzester Zeit
gin STEP 7 Frajekt an. Anzchliefend konnen Sie sofart mit
der Pragrammiering beginhen.

Klicken Sie auf...
- "wieiter', um Ihr Projekt zu erstellen.

Fertigztellen, um lhr Projekt entzprechend der Yorechau
fertigzustellen.

[ ssistent beim Start von SIMATIC Manager anzeigert Yorzchaus >
& ETiEk Wieiter » Eertigztellen Abbrechen Hilfe:
Click on ,Next“.
Manual_GK473_S7_Profibus_EN.doc 5/32 Baumer IVO GmbH & Co. KG
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STEPT Asziztent: '"Meues Projekt’

H] Welche CPU verwenden Sie in lhrem Projekt? 214
LPRU: CPU-Typ [ Bestelrhr [«]
CPU314 IFr BEST 314-BAE03-04B0
CPUxG BEST 215-1AFD3-0AR0 J
CPUAT5-2 DP BEST 315-2AF03-0AB0
CPU31E-2 DF BEST 316-24G00-04B0
CPUJ318-2 DF BEST 318-24]00-0480
CPU4124 BEST 412-1F02-0580 LI
CPU-Mame: |CPUZ15-2 DP(1)
MPl-Adresse: |2 x| [Arbeitsspeicher B4KE: 0 3ms/kii/ MPl+
DP-Anzchlul [DP-Master oder DP-Slave], —
mehrzeiiger Aufbaw biz 32 Baugruppen, ;I
Woarzchauy >
< Zurlick Wieiter » Eertigztellen | Abbrechen | Hilfe:

Select your CPU type. Another option is entering an individual CPU

name. Click on “next”.

STEPT Asziztent: '"Meues Projekt’ |
1+ Welche Bausteine mochten Sie einfugen’? ]
Bausteine: Eausteinname | Syrmbalizcher Mame |«

OBl Cycle Execution b
[ OB10 Tirne of Day Interpt 0

] oBN Tirme of Day Intermupt 1

[JoR2 Tirme of Day Intermupt 2

[]aB13 Tire of Day [ntermupt 3 LI
[T Alle markieren Hilfe zum OB
Sprache fur angewahlte Bausteine

v fiadl i EOP i FUP

[T Zuzatzlich Quellen erzeugen Yorzchaus >
< Zurlick Wieiter » Eertigztellen Abbrechen Hilfe:

When selecting the blocks to be implemented chose OB1, OB82 and OB86. Select “AWL” (STL,

Statement List) as language for the chosen blocks.
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STEPT Asziztent: '"Meues Projekt’

*2) Wie soll Ihr Projekt heiBen? 4[4)
Brojektnanme: IGK4?3
Yorhandene Projekte: GCMMW ;I
GDAMW
GOk b LI

Frufen Sie lhr neues Projekt in der Worschau.
Klicken Sie auf die Schaltflache Fertigstellen', wenn Sie daz
Frojekt mit der angezeigten Struktur anlegen mochten.

Woarzchauy >

< Zurlick EITET * Eertigztellen Abbrechen Hilfe:

Enter a project name of your choice (for example GK473) and click to ,Finish®.

Now the project window showing the already implemented blocks will open.

K SIMATIC Manager - GK473_1 [_[O] x|

Datei Bearbeiten  Einfugen  Zielspstem Anzicht  Extraz Fenster  Hilfe

D|E«' @3 ﬂ| %llﬁlﬂllg_%lil_ |<KeinFiIter> jﬁlﬁl

=-2B GK4731 = OB&2 o OB35
-l SIMATIC 300-5tation
=-[@ crums2 DR

E-{z7] S7-Programm(1]

Diiicken Sie F1. um Hilfe z2u erhalten. | | | 5

You have to implement further blocks for the project. Select “paste” -S7 block- and then the
appropriate option.
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K SIMATIC Manager - GK473 1 _ (O] x|

Datei Bearbeiten | Einfligen Zielspstern  Ansicht  Extras  Fenster  Hilfe

St | < Kein Fier > =17 A2

Subnets

Erararii TEP?AS 7proj\Gk473_1

1 Organizatiohzbauztein
2 Funktionzbaustein

3 Funktion

4 Datenbaustein

5 Datentyp

& Yarnablentabelle

SurmboliatelE
ExrermeHuele..

Fiigt newen 57-Baustein in markiertern B austeinordner ein, o

Install all the blocks shown above in successive order. In the following you will find further screenshots
for both data blocks and a chart of variables (optional but recommended for testing purposes).

'E'EEK-II?? -- CASIEMENSASTEP7AS 7proj\Gk473

- GEKAT3 Systemdaten o+ OB1 o+ 0Ba2
Tl SIMATIC 300Station |4 OBSE £+ DB10 3 DBTT
=-[@ cPUISZDP) | DB20 o VATT o SFC13
=zx 57-Programm(1) | |y SFC14 3 SFC15
] Quellen

DB10

I =1 E3

EKDP!AWLJFUP - DB10
Datei Bearbeiten  Einfugen Zielspstern Test Ansicht Egptraz  Fenster  Hilfe

= R = N N e e e P

m DB10 - GKA73ASIMATIC 300-Station\CPU315-2 DP[1)

Deklaration Typ Anfangswert

stat STRUCT
stat Eingangsdaten ARRAY[O..15] B#1l6#0 Eingangsdaten

stat BYTE

stat END_STRUCT

0
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DB11
{KOP/AWL/FUP - DB11 [_[ol=]

Qateilﬁearbeiten Einfuigen Zielsystern  Test Ansicht Extraz  Fenster  Hilfe

) 1= = =T e e e T e e

m DB11 -- GKA7ASIMATIC 300-Station\CPU315-2 DP(1) H=1

Deklaration Typ Anfangswert

stat STRUCT

stat Ausgangsdaten ARFAY[O..15] BH#16H0 Ausgangsdaten
stat BYTE
stat END STRUCT

DB20
HKOP/AWL/FUP - DB20 [_ O]

Datei Bearbeiten Einfligen Zielsystem Test Ansicht Extras  Fenster  Hilfe

Dl 8] 8| 2Ee] o] vl 5w < e

m DB20 - GKA7ASIMATIC 300-5tation\CPU315-2 DP(1) llachsteiehle) [_TOI=]

Deklaration Typ Anfangswert
0. =stat ATRUCT
+0.0(=tat Diagnosedaten ARRAY[O..10] B#16#0 Iiagnosedaten
*1.0|stat BYTE
=1Z.0|stat END_ STRUCT
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VAT
%‘#\T] -- GKA7ASIMATIC 300-5tationrCPU315-2 DP(1)
Operatd Sywhbol [Statusformat |[Statusuvert STEUEBrWeErt

| | | | |

//DB10: Eingangsdaten won den SPA
J/DB11: Ausgangsdaten zu  den 3PA
MD 1 - HEX
M 5 - HEX
DE10.DEE u] - HEX
DE10.DEE 1 - HEX
DE10.DEE 2 - HEX
DE10.DEE 3 - HEX
DE10.DEE 4 - HEX
DE10.DEE 5 - HEX
DE10.DEE f - HEX
DE10.DEE 7 - HEX
DE10.DEE g - HEX
DE11.DEE u] - HEX B#f1afzz
DE11.DEE 1 - HEX B#f1afzz
DE11.DEE 2 - HEX B#1a#43
DE11.DEE 3 - HEX B#16#00
DE11.DEE 4 - HEX EB#1a#00
DE11.DEE 5 - HEX EB#1a#00
DE11.DEE 3 - HEX EB#1a#00
DE11.DEE 7 - HEX E#1a#00
DE11.DEE g - HEX B#16#00
DEZO.DEE u] - HEX
DEZO.DEE 1 - HEX
DEZO.DEE 2 - HEX
DEZO.DEE 3 - HEX
DEZO.DEE 4 - HEX
DEZ0.DEE 5 - HEX
DEZO.DEE 3 - HEX
DEZO.DEE 10 - HEX

After being defined in the SIMATIC Manager, loading of all data blocks into the S7 is imperative (select
blocks, then system of destination >load)! Otherwise it will not work (neither there will be an error
message).
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3.2 Import GSD file

Consider the left project window. Branch down to all project elements by clicking on the “+ “ sign. Click
on SIMATIC 300 station.
Among others, the right window will indicate ,Hardware®. Double click on ,Hardware®.

mas, GEATI - CASIEMENSASTEPAS TprojhG k473

ﬁ||| EITWEIIE

=-(=8] S7-Programm(1]
(B Quelen
o fF Bausteine

The hardware window of the Simatic Manager as independent program element ,HW config“ will open.

When importing a GSD file no station in the hardware window must be left open. Make sure they are
closed by clicking on ,Station“ > ,Close*.

Importing a GSD file is realized by ,Extras® = import GSD file“. Then select the directory with the GSD
file (for example A:\).

After having finalized the import operation re-open the present (File > At the bottom will appear a list
of the recently opened stations).

3.3 Hardware-Configuration

For hardware configuration the Profibus must be connected to CPU first — if not already done. Use
right mouse key and click on X2-DP Master bus for insertion of a DP master system.

Fi;HW Konfig - SIMATIC 300-5tation

Station ﬁearbeiten ﬂinf'u'gen Zielsystern  dnzsicht  Extraz Eenster ﬂ'rlfe

O {3+(2 8] &| Bale| salshl 2@ 52| w2
M SIMATIC 300-Station [Konfiguration] -- daniel = B3 i Brofi 'W
e - B FROFIBLS-DF
-l SIMATIC 200
-l SIMATIC 400
=[] SMATIC PC Based Cao

sistem einfligen

Zugeordhe'te Baugruppen Hlterr

=y Enll=h iz =
“Objekteigenschattan. . ali+Hietum

fﬂ
FE| | S

A new subnet is created by clicking on button ,New*
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04.05.11 Villingen-Schwenningen, Germany



Ba u m er Passion for Sensors

Eigenschaften - PROFIBUS Schniltstelle. DP-Master [R0/52.1) %]

Allgemein Parameter |

Adiesse: 55 ¥
Hichste Adresse: 126
Ubettragunasgeschwindigheit, 1.5 Mbitts

Subnetz:

| oK i Abbrechen Hilte |

To enter default settings click on ,OK*

Eigenschaften - Meues Subnetz PROFIBUS B3

llgemein ! Metzeinsteliungen |

Hame: 1L

S7-SubnetzID: O0cd - IDDDb

Frojekipiad; ! GEHd73

Speicherart . .

des Projekls: |CASIEMERS S TERTAS Ppiei GH4TS

At l

Erstellt am: 1210.2005 11:02:56

Zuletzt gesndert am:  1210.2005 11:02:56

Kommentar. :j
=

Abbrechen | Hilfe:

Next step is connecting the gateway to Profibus.
HW Config > Catalogue - other fieldbus devices > Gateway > GK473.
Drag name ,,GK473" to the dotted Bus rail using the left mouse key.

[ HW Konfig - SIMATIC 300-5tation mE R
Stalion Bearbeien Einfligen Zielspstem  Ansicht ‘Egiras Eenster Hilfe

=R salsia| B[E % w2l

1{] SIMATIC 300-Station (Konfiguration) — daniel ] 3 | [srandard =
= ¥ FROFIBUSDP z
& (] bereits projektierte Stationen
(L] COP 3425 als DP-Master
PROFIBUSI): DP-Mastersystem (1) i
i ¥ =
(LU
Sieckplalz Bauguppe | Bésteliummer bP-Ade. [ B | A ] K
1 I &
2 JE CPU315-2 DP(1) i@? 315-2AF03-0AB0 2 L
A DFehinser |
=
B
9 =
‘Einfiigen moglch [End
i Start H A @B || #ESMATIC anager dariel | §F)0PMssteribmp - Painl | [EHW Konfig - daniels... g e
The window ,Properties DP-Slave” will open.
Manual_GK473_S7_Profibus_EN.doc 12/32 Baumer IVO GmbH & Co. KG
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Eigenschaften - PROFIBUS Schnittstelle GK473 x|

&llgemein  Parameter |

Adresse: 2 -

[bertragungzgeschwindigkeit 1.5 Mbit/s

Subnetz:

--- picht wernetzt - e

Eigenzchaften. .. |
Laschen |

Abbrechen Hilfe

In this window enter only the Node ID which has to be identical to that previously set at the gateway’s
two rotary switches (Example: 42).

Close window by click on OK .

Drag module “16bit 1/0” of GK473 from the hardware catalogue to the window ,location /module” in the
left corner. Upon double click on the newly created line the window of module “16bit 1/O” will reopen.
Enter port addresses for input and output data. Different from the screenshot the example is using
identifiers (addresses) 20 to 35.

Eigenschalten - DP-5lave
Adresze / Kennung |
v i I.-’-‘«us- Eingang j [irektemrgate,. |
—Auzgang
Adresze: Latge: Eitiher FarsEERlmen
Anfang: 40 |1B :ZI IByte j Igesamte Léingej
Ende: Lai]
= | Tefprozelathid Nr: ID 3:
— Eingang
Adresse: |EamEes tEmhers FEmEE ERbEEr
Anfang: |4U I'IE ﬁ IEyte j Igesamte Léngej
Ende: Lata]
= | Tiefprozefabhid Mr: |u =
= fEmerta, »
[Herstellersneetische atem mar.
I 14 Byte fexadezmal, duretikamnia
wialzip B2 = pet= = ) =i = i

Abbrechen Hiffe

3.4 Parameterization

Upon double click on the gateway icon of the bus rail in window HW-config the window ,Properties DP-
Slave® will open. You may proceed alterations of slave number and diagnostic address. The Profibus
node ID has yet been entered above and therefore should already be the correct one.

Manual_GK473_S7_Profibus_EN.doc 13/32 Baumer IVO GmbH & Co. KG
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Eigenschaften - DP-Slave Ed |

Allgemein | Parametrierenl

— Baugruppe
Bestellhummer: G5D-0rate [Tepdateil: Gkd_0598.G50
Familie: G ateway
DPF-Slave-Typ: Gr473

Bezeichnung:

—Adreszen — T eilnehmer
Diagnoseadresse: I'IEIE‘I EROFIBUS. .. | 42

DP-taztersystern: 1

— SYNC/FREEZE-F shigkeiten
W | v HE= i ¥ | EREEZE-f&hig ¥ fnzprechiibenwachung

K.ammentar:

[ |
[ -]

tbbrechen | Hile |

Click on index card ,Parameterize”.

Eigenschaften - DP-Slave E |

Allgernein Parametrierenl

Parametername et
Auto Scan SPA On ;I
Auto Message SPA Position ot

At Mes:

Hex-Parameter... Wert andern... |

fbbrechen | Hife

Now define the gateway properties as required (see manual) by either double click on the respective
line or by click on ,change value®.

Finally the connected peripheral devices have to be configurated. Use left mouse key and click on the
corresponding block in the catalog window, dragging it to the place desired. The following screenshot
is showing the status after configuration.
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Eﬂ] Statior Bearbeiter: Einfugen - Zielspstern Ansicht Extas. Fenster Hilfe B ﬂ[i’
Dleslz® (] & e sl =E 2wl
z IR | ]‘] Erofil !Standafd _'_i
H
[ 3 BOFIBUS[1): DP-Masterspstem 11
4 g T
5 |[§ DOZ2-DC2dv/n5a & [11GR473
E m M7-EXTENSION
- : P5-300
i RACK-300
3 SM-300
10 : 3 A1/40-300
H : 21300
£0-300
DI/DO-300
e -3 DI-300
- _’I_J ] SM 321 DIERaCT 20V
| : 5M 321 DIERACT 20V
-] sM 321 DiBDC2aY
1oy uR o [1 5M 321 DHEDC2aY
- - ; = / S5M 321 DIEXDC24Y
Steckplatz E B augrippe Bestellnummer MPlAdes.. | B | A | K !_‘ . [ SM 221 Dl1EDC2ey
1 : 5M 321 DHEDC24Y
2 @ CPU315-2 DP(1) GES7 315 2AF03-0ABO 2 'f’/ SM 321 DITEDIC2AY, Alaitn
At L - 5 5M 321 DI2RACT 20V
3 o 5M 321 DI32DC24Y
[ I BEG? 321-1BHO 540 [T S 31 DO
5 [§ DOs2-DC24vin5s BEG7 322-1BLOCOBAD 47 SH 221 DIdsHAMUR, Ex
3 5M 221 DIBWACT 20/220¥ o
g 5M 321 DISwAC2a0
8 S5M 321 DISHAC230
d =43 D0-300
10 5M 322 DO1ERACT 20¥/0.54
1 SM 322 DO1ERACT 20¥/0,54
5M 322 DO1EADC24V/0 58
: W R El
[BES7 321-1BAD 0580
[Ciitaleingabebiatigr: DI E 24, Wirzelung 16
DiiickenSie Fi, urn Hilfe zu erhaken |‘A?d-

3.5 Store, compile and load

Select ,Store and compile” in HW config to load the hardware configuration into the PLC. This has to
be done after ANY modification in the hardware configuration.

3.6 Organization block OB1

Create a master program as described in the following.

After polling operation of the key for clearing the status-LEDs of OB82 and OB86 the program will
consistently read according to label NOCL the 16 bytes input data into data block DB10 by help of
function SFC14. These are messages of the gateway respectively of the spindle position displays
(SPAs).

Next step is output of the 16 Bit output data by help of function SFC15 of data block DB11 for
consistent transfer to the gateway. The output data imply the commands to the gateway respectively
SPA.

The end of OB1 operates a 16 bit binary counter serving as trigger of the 16 LEDs of the output
module at identifiers 6 and 7. This way a cyclic processing of OB1 is verified.

The organization block OB1 is continuously operated in a cyclic way, reason why data are always
transferred in the same way. The gateway will only consider a transfer as relevant (new) if the count
byte (first byte of a data block) has been altered (refer to manual GK473). Filling respectively
evaluation of the data blocks is not considered in this example.
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EKDP!AWL!FUP - [0B1 - GKA7ASIMATIC 300-5tationACPU315-2 DP(1]]

{} Datei Bearbeiten Einfigen Zielsystern  Test  Ansicht Extrazs Fenster  Hilfe _|E|£|
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D8] & 2= »] el [= 5] ] @] e A olE]s == x|

OBl : |GK473 Beispielprogramrrl | j

Fomtnentar :

===

[ M.

Hetzwerk 1) :

..... ]

Titel:

Programmbeispiel zum konsistenten Datenwverkehr mit IVO Multicon
Spindelpositionsanzeigen itber Datenbausteine und SFC14 /S 15

U E 0.3 I/l Reset key operated? (at input module group ID 0)
SPBN NOCL /I clear outputs ID 4 and 5 of OB82
L W#16#0
T AW 4
NOCL NOP O
CALL SFC 14 /I Read input data to DB10
LADDR :=W#16#14 /I E/A range of the gateways starts with 20d=14h
RET_VAL:=MW10 /[ Status and error messages after memory word 10
RECORD :=P#DB10.DBX 0.0 BYTE 16 // Target is data block DB10, start byte O,
/l Length 16 bytes
CALL SFC 15 // Output of output data of DB11
LADDR :=W#16#14 Il E/A range of the gateways starts with 20d=14h
RECORD :=P#DB11.DBX 0.0 BYTE 16 // Source is data block DB11,
/I Start byte 0, length 16 bytes
RET_VAL:=MW11 /[ Status- and error messages after memory word 11
L MD 1 /l Visualized by LEDs of
// output module group ID 6 and 7
+ L#1 // add Long 1 to AKKU1 (increment)
T MD 1 // Double memory word 1
T AW 6 /I Output module group here on IDs 6...7
NOP O
Manual_GK473_S7_Profibus_EN.doc 16/32 Baumer IVO GmbH & Co. KG
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3.7 Organization block OB82

Contrary to the name ,Diagnostic alarm” OB82 "I/O Point Fault" is not effected upon DP-Slave alarm
but upon ,warnings” (existing external diagnostic data, no static diagnosis).
Incoming and outgoing events can be evaluated separately.

Organization block OB82 not inserted in the project will make the PLC stop upon occurrence of such
event. To prevent a PLC stop it is sufficient inserting OB82 without program code.

The program in OB82 described in the following first is tracing the logic basic identifier of the DP slave
the warning comes from. After having stored the identifier in memory word 5 it is checked whether it is
an incoming or outgoing event with branching down into several subprograms. In the following
example however the same applies to both cases. The diagnostic data (10 byte) are consistently being
copied into data block DB20. There is a repetition loop since this procedure may take several cycles
and SFC13 is repeated until the procedure has been finalized (BUSY).

At the beginning of the program a characteristic bit pattern is written on the S7 module groups (outputs
ID 4 and 5) to visualize OB82 at the S7 LEDs. The LEDs are cleared by key (see OB1).

EKDPIAWL!FUP - [OB82 - GKA7ISIMATIC 300-Station\CPU315-2 DP(1]]

{3} Datei Bearbeiten Einfugen Zielspstem  Test  Ansicht  Egtras Eenster  Hilfe

e = T T e L= e B = o o B e e I

0OBESZ : "IfD Point Fault®

Diagnose—Alarm OB:

Im Gegensatz zwm Namen kommt dieser OB bei "Warnungen" [Externe Diagnosedaten,
keine Statische Diacgnose) .

Eortnendes und gehendes Ereignis kdnnen getrennt ausgewertet werden.

‘El:e:t:z_"w:e:r:k::li: Titel:
Eonnentar :
L W#16#5555 /I Visualize event at LEDs of
T AW 4 /I output module group ID 4
L #0B82_MDL_ADDR /I Logic basic identifier of DP-Slaves
T MW 5
L #0B82_EV_CLASS /I Event class and token
L B#16#39 /I Mark incoming event
/I (B#16#38: outgoing event)
== I // ldentical?
SPB KOMM
GEHT: NOP O
CALL "DPNRM_DG" // Symbols SFC13
REQ :=TRUE
LADDR :=W#16#3FE /I Diagnostic address 1022=3FEh,
I/l see Hardware Config Slave
RET_VAL:=MW20 /I any free memory word available
RECORD :=P#DB20.DBX 0.0 BYTE 11 // Target is data block DB20,
// Beginning byte 0, length 6+5=11 byte
BUSY :=M1.0 /I any memory bit used as Busy token;
// Repeat as long as Busy
U M 1.0 /I Call memory bit M1.0; set VKE correspondingly
SPB  GEHT /l Repeat SFC13,

Il as long as VKE=1 (linked result)
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BEA /l End current block

KOMM: NOP 0

CALL "DPNRM_DG" // symbol SFC13
REQ :=TRUE
LADDR :=W#16#3FE // Diagnostic address 1022=3FEh,
/I see Hardware Config Slave
RET_VAL:=MW20 /l any free memory word available

RECORD :=P#DB20.DBX 0.0 BYTE 11 // Target is data block DB20,
// Start byte 0, length 6+5=11 byte

BUSY :=M1.0 /l any memory bit used as Busy token;
// Repeat as long as Busy

U M 1.0 // Call memory bit M1.0 ; set VKE correspondingly
SPB KOMM / Repeat SFC13
/I As long as VKE=1 (linked result)

3.8 Organization block OB86

OB86 "Loss Of Rack Fault’ is effected once (incoming and outgoing) upon DP slave alarm (with
existing external and static diagnostic data).

These events occur with station breakdown and rebooting after power loss of the DP-Slave, bus
interruption or slave alarm messages.

Incoming and outgoing events can be evaluated separately.

Organization block OB86 not inserted in the project will make the PLC stop upon occurrence of such
event.
To prevent a PLC stop it is sufficient inserting OB86 without program code.

The program in OB86 described in the following is first tracing the logic basic address of the DP-slave
the warning comes from and stores the information in memory word 5.

Further the fault ID (possible values hex. C1 to C7) is checked and stored in memory word 7.

After having checked whether it is an incoming or outgoing event the program is branching down into
several subprograms. In the following example however the same applies to both cases. The
diagnostic data (10 byte) are being consistently copied into data block DB20. There is a repetition loop
since this procedure may take several cycles and SFC13 is repeated until the operation has been
finalized (BUSY).

EKDP!AWL!FUP - [0BB6 - GKA73\SIMATIC 300-StationACPU315-2 DP(1]]

I3 Datei Bearbeiten Einfigen Zielsystern Test Anszicht Eztras  Fenster  Hilfe _|ﬁ||5|

Df(e-la] & (2] o] w5 se] ] B 2 oz =] x|

QBEE 1 "Loss Of Rack Fault"” j

Aufruf bei Stationsausfall und Stationswiederkehr (jeweils einmsalig).
Hierzu gehdren Ausfsll Strowerersorgungdes Slaves, Trennung Bus, Alarm
[ext+stat.Diagnose) .

..........

Hetzwerk 1 : Titel:

[t ey -

Kommentar :

L #0B86_MDL_ADDR /I Logic basic address of DP-Slaves
T MW 5
L #0B86_FLT_ID // Fault ID
T MB 7
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L #0B86_EV_CLASS /I Event class and marks
L B#16#39 // Mark incoming event
/I (B#16#38 is outgoing event)
== I /' ldentical?
SPB KOMM

GEHT: NOP 0
L W#16#FF //Switch on LEDs of output component group
T AW 4

CALL "DPNRM_DG" I/ SFC13
REQ :=TRUE
LADDR :=W#16#3FE // Diagnostic address 1022=3FEh,
/I see Hardware Config Slave
RET_VAL :=MW20 /l any free memory word available

RECORD :=P#DB20.DBX 0.0 BYTE 11 // Target is data block DB20,
/I Start of byte 0, length 6+5=11bByte
BUSY :=M1.0 /l any memory bit as Busy mark
// Repeat as long as Busy

U M 1.0 // Poll memory word bit M1.0 ab; set VKE
correspondingly
SPB  GEHT / Repeat SFC13

/Il as long as VKE=1 (linked result)
BEA // end current block
KOMM: NOP 0

L W#16#FF00
T AW 4

CALL "DPNRM_DG" I/ SFC13
REQ :=TRUE
LADDR :=W#16#3FE // Diagnostic address 1022=3FEh, s. HW Config
Slave
RET_VAL:=MW20 /I any free memory word available

RECORD :=P#DB20.DBX 0.0 BYTE 11 // Target is data block DB20,
/I Start byte 0, length 6+5=11 byte
BUSY :=M1.0 /I any memory bit for Busy mark;
// Repeat as long as Busy

U M 1.0 // Poll memory word bit M1.0; set VKE
correspondingly
SPB KOMM /l Repeat SFC13

/Il as long as VKE=1 (linked result)
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3.9 Troubleshooting

3.10 Evaluating the diagnostic data

Chapter 3.7 ,Organization block OB82“ describes diagnostic data readout. For evaluating the
diagnostic data stored in DB20 byte 11must be read off and compared to possible fault numbers. To
do so, byte 11 is checked regarding coincidence with available fault numbers. Upon coincidence the
program skips to the responsible troubleshooting mark.

L DB20.DBB 11 // Read byte 11
L O /I compare with 0 (00h = no fault, see gateway manual)
== /Il'if VKE =1
SPB ENDE I/ skip to END mark (no error)
L DB20.DBB 11
L 1 /1 (01h)
SPB EFLA /I Flash fault
L DB20.DBB 11
L 2 /1 (02h)
SPB ERAM // RAM fault
L DB20.DBB 11
L 3 /1 (03h)
SPB EROM // Eeprom fault
L DB20.DBB 11
L 17 /I (11h)
SPB EKON /I Configuration fault
L DB20.DBB 11
L 18 /I (12h)
SPB EPAR /[ Parameter fault
L DB20.DBB 11
L 33 /I (21h)
SPB ESPA /' lost connected SPA
SPA EINT Il otherwise internal error
EFLA: NOP 0
/l... Code for troubleshooting in case of Flash fault
SPA ENDE
ERAM: NOP 0
/l... Code for troubleshooting in case of RAM fault
SPA ENDE
EROM: NOP 0
/l...Code for troubleshooting in case of EEPROM fault
SPA ENDE
EKON: NOP 0
/l... Code for troubleshooting in case of configuration fault
SPA ENDE
EPAR: NOP 0
/l... Code for troubleshooting in case of parameter fault
SPA ENDE
ESPA: NOP 0
/l... Code for troubleshooting in case of lost SPA
EINT: NOP 0
/l... Code for troubleshooting in case of internal fault
SPA ENDE
ENDE: NOP 0
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Remanent profile storing

Data blocks may be defined as , not process relevant® (key word: UNLINKED) so that they are stored
only in the remanent memory when being loaded into CPU. Thus they do not burden the CPU
memory unnecessarily and the relevant data are only loaded if required. This procedure is especially
recommended for profiles since they do not require frequent access due to the fact that a profile is
not being altered very often. A data block is marked as “not process relevant” by using the right
mouse key to click on block SIMATIC Manager > object properties” and by ticking ,unlinked” in index
card ,General — Part 2“ (see screenshot).

Besides an integrated RAM memory, the S7-300-CPUs load memory may also provide an integrated
EPROM part. Otherwise the memory is supplied by battery buffer so that the data will remain even
after PLC switch off. Therefore it is recommended to store SPA profiles in a data block marked “not
process relevant” and to load the profiles only if necessary. This loading operation is realized by
system function SFC 20 BLKMOV.

P7\S TproGKATI._1 _{ofx]|
Systerndaten £ OB1 {3 FC2 £ DE20 Emt BBSD
SFC14 3 SFC15
Eigenschaften - Datenbaustein
Bligsmein = Teil, Aliaernein - Tel 2 | atrbuts]
Name [Header]: - I Wersion [Header): ID.1
Earnilie: - I Autor: - | i
— Langen:
Lok aldater:
Dater: 0 Bytes
Ladespeicherb‘edarff- 80 Bytes
Aibeitsspeicherbedarf 36 Bytes
I~ DB ist schigibgeschiitzt in der 45 [ Standard Baustein
[ ENOW HOW Schutz v Unlinked
Abbrechen Hilke

3.12 Creating an AWL-(STL Statement List) source file

ESIMATIE Manager - GK473 prak

" Datei  Bearbeiter ligen  Zielsystem Ansicht  Extraz Fenster Hilfe:
= %] =] x

D]2(23e & IP@iéi ol 'l_';—.”i.sj o

(=]

. prak.

ATIC 300-5tation
CPU35-2 DR(1) _
[=-{z2] S7-Programm(1] AISSEEEN Erih i
Quellen opierer B
(g Bausteine -Eirfimet Eihrts

Ltitefer e
biekt einfligen AwL-Ouelle
Dhjskteigenschaften..  Ak+Retumn Enteme Duells...
Manual_GK473_S7_Profibus_EN.doc 21/32 Baumer IVO GmbH & Co. KG

04.05.11 Villingen-Schwenningen, Germany



Ba u m er Passion for Sensors

By double click to the new AWL (STL) source file a window showing the function’s source code will
open. Afterwards the source file is stored and the program returns to the SIMATIC manager.

B KOP/AWL/FUP - [AWL-Ouelle(1) -- GK473_prak\SIMATIC 300-Station\CPU315-2 DP(1]]

_ Qatei ﬁeérbeiten Erif'u'_gen Zielestern Test é_ns:[c.ht Estraz  Fenster ﬂ_iffe
DL EEEE]

Dl (6] 8] slolm] o[- sl =] 2] 1] ] wl]

Function FCZ: REAL

TITLE = IEEE 754 Umwandlung

AUTHOR: Iv(|

FAMILY: TOOLS
NAME: IEEE7S4
WERSTON:00.01

VAR INPUT
DUMNY: INT:
END_VAiR

VAR TEMP

T AR1 : DWORD;
T _ARZ: DWORD;
WVersatz: DINT:

Now the project source file must be compiled. Use right mouse key and click to ->Compile to AWL
(STL)-source file ( in the following FC2) of the SIMATIC-Manager.

HSIMATIE Manager - GK473 prak

"Qatei ﬁeari:éiten ﬂihfligen Zielspstem  pinmcht  Eutras - Fenster Hrlfé

= (e ﬁl IE'%J LlE = [« kein Fiter >

GKprak
SIMATIC 300-Station
4 CPU3S-2DP(1)

Ohiekt Gifnen Clietlie0

580 57 Programmi1] Au's?chnaden\- Eh!+§<-

£ Duellen Kopierer: Erl+C

8 Bausteine Effifines [ty
Lﬁs:i;:hgn De:l._

Ubersetzen

Huelle expoitieren...

Drucken 2

Dhiektgige'rgsch:a[teh:.'.. .&It+F!'etw.n'-

3.13 Transferring PLC commands to SPA by gateway

As described in the GK473 manual, possible commands of gateway to SPA have basically the same
structure. For example, a count byte marking the beginning of a new RS485 telegram is followed by
the SPA identifier and then by the true command. Other data may also be attached, for example a
target and/or profile number to write. This Profibus data block has a permanent length of 16 bytes and
must always be transferred in a consistent way.

For consistent transfer Siemens provides the system functions SFC14 (read) and SFC15 (write), that
in our example transfer (SFC15) respectively store (SFC14) 16 bytes each of a data block.
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written into the data block in successive order and each SPA is capable of memorizing up to 100

targets. When adapting this data block it has to be made sure that it is in line with function FC14. For

example, the DB is not only for storing targets but also other data, or maybe only 15 profiles are
required instead of 100. Since the offset is explicitly calculated by permanent values it has to be
considered in the calculation. If further values besides the targets have to be stored or read in, the
additional output variables must be defined in the function.

Adresse (Hame Typ Anfangswert Aktualwexrt
0.0|2Pa NE[O] REAL 0. 000000e+000 9.234500e+002
4.0|3PA NE[1] REAL 0. 000000e+000 8.332500e+002
8.0|2PA NE[Z] REAL 0. 000000e+000 7.430500e+002

12 .0(5PA NR[3] REAL O.000000e+000 E.434500e+002
16.0(3PA NR[4] REAL 0. 000000e+000 7.141000=+001
20.0(3FPA NE[5] REAL 0. 000000e+000 8.234500e+002
24.0(3FPA NE[E] REAL 0. 000000e+000 0. 634500e+002
400.0(3pA NRZ[0] EEAL 0. 000000e+000 1.234500e+002
404.0(3PA NRZ[1] EEAL 0. 000000e+000 2.332500e+002
408 .0(SPA NRZ[Z] EEAL 0. 000000e+000 3.430500=+002
412 .0(SPA NRZ[3] EEAL 0. 000000e+000 5.434500=+002
416.0(SPA NRZ[4] EEAL 0. 000000e+000 1.141000e+001
420.0(SPA NRZ[5] EEAL 0. 000000e+000 £.234500e+002
3580.0(3FA NRS[95] REAL 0. 000000=+000 0.000000=+000
3584 .0|3FA NRS[96] REAL 0. 000000=+000 0.000000e+000
3588 .0(3PA NRO[97] EEAL 0. 000000e+000 0.000000e+000
3552 .0(3PA_NRO[DE] EEAL 0. 000000e+000 0.000000e+000
3556.0(3PA NRO[DD] REAL 0. 000000e+000 0.000000e+000
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4. Functions

Important!

Since it takes the SPA a little time to answer the calls some functions have to be called
repeatedly.

This is indicated by a ,Busy* message (Busy bit). It is up to the operator to have

the OB functions repeated until the Busy bit is no longer active in order to make

sure that the data being read in are truly the current ones and do not rely to a

previous data call.
!

Overview on function

Following functions are on CD, both as project files as well as simple text files where an AWL (STL-
Statement List) source file can be copied

FC 1 Converting ASCIl number (6 Byte) into real number
FC 5 - Converting real number into ASCII (6 Byte)
FC 10 — Read current value

FC 11 — Read target off current SPA profile

FC 12 — Read target off defined SPA profile

FC 13 — Write target into defined SPA profile

FC 14 — Read target off profile data block

FC 15 — Automatic placing of identifier/address

FC 16 — Program bit parameter

FC 17 — Change profile

FC 18 — Collective information ,SPA connected®

FC 19 — Collective information ,,Check Position*

FC 21 — Automatic SPA scanning operation on/off

Following data blocks and memory bytes, memory words and double memory words are applied by the
previously described functions:

DB95 16 byte data block to store data that are read in by gateway

DB96 16 byte data block to store outgoing data to the gateway

DB97 6 byte data block to convert from ASCII into Real

DB98 DB to store all targets of a single SPA

DB99  Applies to global variables, for example Busy, current value_real, Timeout as well as other
variables required by the function blocks.

MW 1 Memory word to store the respectively current status of the gateway’s master counter.

M50.0 — M54.7 Memory range applied by function FC16.
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4.2 The global variables, data block DB99

Since many functions are called off repeatedly and the variables defined in the local function blocks
are valid for calling operations only they are stored in data block 99. This way they can be accessed
any time. The chart below gives on overview on the stored variables.

Adressze |Hame Typ Anf angswert

0. STRICT

+0.0 SPA_Adr INT 0

+2.0| |Time oCut BOoL FATL3E

+2.1| |Fehler BoOioL FATL3E

+Z.2| |[Busy BooL FATLZE

+2.3| [Startadr saved BOCL FATSE

+Z.4| |[inkrementieren BOCL FATSE

+Z.5| [gesendet BOCL FATSE

+Z.6| [Eachlbyteeingelesen BOOL FATLIE

+4.0| [Istwert REAL EEAT, 0.000000e+000

+8.0| |altes Zashlbyte INT 0
+10.0| [Fehler snd BYTE B#lea#0
+11.0| (Fehler rew BE¥TE E#le#0
+12.0( |Fehler cpy BYTE BH#1G6H0
+13.0| [akt Adresse BYTE Ef1laf#0
+14.0| (old one BYTE B#lea#0
=16.0 END STEUCT

4.3 Busy bit, Timeout bit and Error bit

All functions awaiting an SPA reply will come with a Busy bit, Timeout bit and an Error bit.

Busy bit

The Busy bit indicates that the SPA has not yet replied and that the function has to be repeated. The
true command of the function is not transferred twice but it is only checked whether recent data are yet
available at the gateway. Function polling goes together with setting of Busy bit to make sure
that the function is really repeated until the Busy bit is not active anymore.

Timeout bit
No new data provided within the time window defined will result in setting the Timeout bit what is done
by a timer that is started upon command transfer.

Error bit
In case system functions SFC14 or SFC 15 signalize a polling error latter is stored and can be verified
by the operator. The error bit indicates that an error has occurred.
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44 FC 1 -ASCIl Number (6 Byte) in real numbers
This function is required by FC10, FC11, FC12 and FC13 to convert the SPA data received into a real
number (with floating point according to IEEE-754).
Incoming data in ASCII format are being read off a DB (in the example it is DB20) and converted to be
depicted as real numbers with floating point.
First the ASCII sign is converted into an integer number and multiplied by 10. Same applies to the
following ASCII sign that is then added to the previous result, again multiplied by 10 and so on up to
the latest number which is only added and instead of being multiplied divided by 100 in order to end up
with two decimals.
Example: (positive value)
0x31 > 1 multiplied by 10 -> 10
0x32> 2+ 10 = 12 multiplied by 10 > 120
0x33 > 3 + 120 = 123 multiplied by 10 > 1230
0x34 >4+ 1230 = 1234 multiplied by 10 > 12340
0x38 > 8 + 12340 = 12348 multiplied by 10 > 123480
0x36 - 6 + 123480 =123486 divided by 100 -> 1234,86
Analog with negative sign:
0x2d - - (negative sign, read 5 numbers only)
0x34 > 4 = 4 multiplied by 10 > 40
0x33 > 3 + 40 = 43 multiplied by 10 > 430
0x32 > 2+ 430 = 432 multiplied by 10 > 4320
0x38 > 8 + 4320 = 4328 multiplied by 10 > 43280
0x36 - 6 + 43280 = 43286 divided by 100 > 432,86
Negate number due to negative sign > -432.86
A negative number makes the function run in another sub-program than a positive number. Similar to
the SPA display the range is limited, for positive numbers. 9999.99 max, for negative numbers.—999.99
max.
4.5 FC 5- Real number in ASCII
FC13 requires this function to convert the target received in real format into ASCII format by using data
block 97 where the target in ASCII format is written after conversion. The conversion is realized as
follows:
First the target is multiplied by 100 to eliminate the digits after the point. The floating point number can
be converted without rounding error into an integer number that is now converted into BCD (Binary
Coded Decimal). Since loading 4 bytes only (i.e. BCD number) under AWL (STL-Statement List) is not
possible, always 8 bytes i.e. 2 numbers must be loaded and treated separately by shifting operations
and outmasking. The numbers are successively written into DB97 in ASCII format by adding the offset.
Example: Target 123,45:
First the target is multiplied by 100: 12345
Readout in BCD:
BYTE BYTE BYTE
0 | 1 2 | 3 4 | 5
Access byte by byte for example will make the last two figures load into the battery( 01000101 binary).
4
010 010
0 1
To achieve number 4 the bits must be shifted by 4 digits to the right in order to eliminate number 5. The
following bits are filled by zeroes.
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0 4
000 010
0 0

To achieve number 5 the first 4 bits are masked out using an UND link. 1111 is loaded into the battery
and linked to 0100 0101 UND.

010 010
0 1
UND- 000 111
Linked to 0 1
Result 000 010
0 1

To both numbers the ASCII offset is added what equals 0x34 and 0x35 that is written into the DB.

4.6 FC 10— Read current value
The function "read current value” is reading the current value off the SPA addressed. The function is
given the SPA identifier as integer number (1,2,3 ...). The function then is converting the SPA identifier
into the format required by the gateway. Returned is the current SPA value in real format. Furthermore
the function outputs a Busy bit, a Timeout bit and an Error bit.

Call function:

CALL FC 10
SPA ID: INT;
Time_Out: BOOL;
Error: BOOL;
Busy: BOOL,;

Current value_Real: REAL;

First the function calls SFC14 for reading in the current count byte to be stored in MW1. Second step is
generating the command to be sent to the gateway. To do so, MW1 is incremented and the SPA
identifier converted into ASCII. MW1, SPA identifier and command byte are then written into DB96.
Remaining digits are filled by zeroes.

The command is sent to the gateway by SFC15 with subsequent start of a timer. Also the Busy bit is
set to prevent the command from being resent to the gateway during repeated function call. Only the
read in routine of the function will be proceeded again.

Prior to the read-in operation the timer is checked. When having expired, the program directly skips to
label/mark Timeout. The Timeout bit is set whereas the Busy bit is reset.

If the timer has not yet expired the read-in operation will be proceeded by SFC14. The count bytes are
compared to reckon whether new data are provided. The “ancient” count byte was stored in DB99 and
compared with the recent count byte provided by DB95 prior to sending the command. In case the
count bytes are not identical the gateway is in receipt of the SPA reply and the function will reset the
Busy bit.

The new data are processed by aid of FC1 that is converting the current value provided in ASCII
format by DB95 into a floating point number. Returned is FC10. The Busy memory word is reset and it
is checked whether there has any error occurred in system functions SFC14 and SFC15 what is
registered by the error bit.
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4.7 FC 11 — Read target off current SPA profile

This function is for reading off the current profile of the addressed SPA. The SPA identifier is passed to
the function as integer number and returned is the target.

The function runs identical to FC10, but instead of the current value being read in FC1 only the target
being read in is converted.

Call function:

CALL FC 11
SPA_ID = INT
Time_Out :=BOOL
Error :=BOOL
Busy :=BOOL
Target Real :=REAL

Active_profile = INT

4.8 FC 12 — Read target off defined SPA profile

This function is for reading a defined target from a profile presently not active. FC12 is given both SPA
identifier and the selected profile number for read out. Returned is the target.

The function runs identical to FC10 and FC11 with the only difference that when generating the
command also the required profile number is first converted into ASCII format and then also written
into DB96.

Call function:

CALL FC 12
SPA_ID = INT
Profile number := INT
Time_Out :=BOOL
Error = BOOL
Busy :=BOOL
Target Real :=REAL

4.9 FC 13 — Write target into defined SPA profile

This function is for writing a target in real format into a certain SPA profile. The function is given the
respective SPA identifier, the required profile number to write in as well as the target in REAL format.

Call function:

CALL FC 13
SPA ID = INT
Profile number = INT
Target = REAL
Time_Out :=BOOL
Error ;= BOOL
Busy :=BOOL
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4.10 FC 14 — Read target off profile data block

Of course the profiles can also be stored by PLC. This function is meant as example for a possible
profile arrangement. Access is on DB98 where the SPA profiles (1-99) are listed. The pointer allows
immediate access to a defined target. The function is given both SPA identifier and profile number in
order to calculate the offset and to reply the target.
Example: SPA-identifier =4

Profile nr. =8
The function will now read the target off DB98.DBB 1228.
The formula for calculating the offset is as follows:
(SPA_ID — 1)x400 + (profile number — 1)x4
In case DB98 is adapted to prevailing requirements, the calculation of the offset has to be adapted as
well. If for example only 10 profiles are required, the memory capacity of the block is reduced and also
the offset is calculated in a different way. With 10 profiles for example the formula is as under:

(SPA_ID —-1)x40 + (profile number —1)x4
Call function:

CALL FC 14
SPA ID :=3
Profile number:=1
Target :=MD130

4.11 FC 15 - Automatic identifier (address) designation

This function is giving a broadcast command to all SPAs connected what enables automatic placing of
the SPA identifiers in successive order. To place the identifier, the shaft of the respective SPA must be
turned by at least a half, the direction does not matter.

The function must be given the identifier to start with and the total of SPAs. Thus it is possible to place
the identifier also with SPAs that are connected later by simply naming the next identifier and the
number of additional SPAs to be addressed.

Call function:

CALL FC 15
Start_Adr = INT
Anzahl_SPA :=INT
Time_Out :=BOOL
Fehler :=BOOL
Busy :=BOOL

4.12 FC 16 - Set bit parameter

This function is for writing the bit parameters into the SPA. The function applies the memory range
from M50.0 to M54.7. Parameters are given as Bool in case of two options only respectively as an
integer number in case of more than two options. O is representing a binary zero, 1 a binary 1, 2 for
binary 10 and 3 for binary 11. Parameters to hide arrows, Offset and target are parameters with more
than two options (example arrows: UP/DOWN /UNI/ OFF).

Data_4 5 makes the SPA identifier entered as integer number what the function will convert
correspondingly.

Manual_GK473_S7_Profibus_EN.doc 29/32 Baumer IVO GmbH & Co. KG
04.05.11 Villingen-Schwenningen, Germany



Baumer Passion for Sensors

Positioning direction 0N (UP/DOWN)

Counting direction on (UP/DOWN)

Arrows 0/1/2/3 (UP/DOWN/UNI/OFF)
Rounding the current value 0N (OFF/ON)

Turn display on (OFF/ON)

Offset 0/1/2/3 (NORM/MAST/SLAV/WKZR)
Hide target 0/1/2 (OFF/ON/EVER)

Data_4 5 1..99 (SPA-Identifier)

Call function

CALL FC 16
SPA _identifier = INT;
Positioning direction :=BOOL;
Counting direction :=BOOL;
Arrows = INT,;
Rounding the current value :=BOOL;
Turn display :=BOOL;
Offset = INT;
Hide target = INT,;
Data_4 5 = INT;

4.13 FC 17 - Program profile

This function is for selecting a SPA profile. The function comprises SPA identifier and the requested
profile number. Both information is converted into ASCII and written into the respective command to be
sent.

Call function

CALL FC 17
SPA _identifier = INT
Profile number = INT
Time_Out = BOOL
Error ;= BOOL
Busy :=BOOL

4.14 FC 18 — Collective information “connected SPA”

This function is for calling the gateway function ,SPA connected“. The command generated comprises
the imperative count byte, the gateway address (20h) and the command byte for internal processing
(40h="'@’) as well as the command byte for special functions, in the example 41h. Following is a block
number (1..3 (21..23h)) comprising a group of 10 SPAs each.

Replied is again a 16 byte data block of the following structure: Count byte, gateway address, byte for
internal processing and command byte followed by the addressed block. The next byte comprises the
total of SPAs connected followed by their individual identifiers (please refer also to gateway manual
GK473, chapter 3.5).

Presently the function calls and reads the first block only. The function replies the total of SPAs
connected. If the function is intended for calling off other blocks due to requiring the identifiers of the
connected SPAs the function has to be correspondingly extended and adapted.
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Call function

CALL FC 18
Total_SPA = INT
Time_Out :=BOOL
Error :=BOOL
Busy :=BOOL

4.15 FC 19 - Collective information “Check Position”

This function is for accomplishing the gateway function command ,,Check Position*.
The command is processed in the same way as previously described. Same restrictions as for block
processing do apply. Latter is not existing and has to be completed if required.

Call function

CALL FC 19
Number_not_in_posi :=INT
Time_Out :=BOOL
Error :=BOOL
Busy :=BOOL

4.16 FC 21 - Automatic SPA scanning operation ON or OFF

This function is for switching ON or OFF the automatic SPA scanning operation. The desired option is
entered by aid of a bool variable. For automatic scanning operation ON, enter 1 = TRUE respectively 0
= FALSE for OFF.

Although by this command the gateway default parameter is overwritten it does not mean a permanent
alteration. Some commands require switching off the automatic scanning operation since they are only
valid until another command is received — for example indicate SPA identifier in the lower display or
with any automatic placing of identifiers.

Call function

CALL FC
Auto_Scan_On := BOOL
Time_Out :=BOOL
Error :=BOOL
Busy :=BOOL
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5. Annex
5.1 Abbreviations applied
ASCII American Standard Code for Information Interchange
AWL PLC programming language ,Anweisungsliste“ (STL — Statement List)
BCD Binary Coded Decimal
BiSS Bidirectional Sensor interface
CRC Cyclic Redundancy Check
DB Datenbaustein
FC Function
FB Function block
GSD Device standard file
IC Integrated Circuit
LSB Lowest Significant Bit or Byte
MSB Most Significant Bit or Byte
MT Multiturn
OB1 Operation- Block
PLC Programmable Logic Control
PROFIBUS Process Field Bus
RS485 Radio Sector 485, physical standard for differential data transfer
SPA Spindle position display
SSi Synchron Serial Interface
ST Singleturn
TOV Technischer Uberwachungs-Verein (German Technical Regulations Authority)
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