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In this documentation the S7 Profinet connection (fixed data mapping) to the Stange SE-7xx device with Hilscher NetJack 100
modaule is explained.

Used devices:
e Stange SE-702
e Siemens S7-1212C DC/DC/DC (6ES7212-1AE40-0XB0) as 10 Controller
e Hilscher NetJack 100 (NJ 100DN-RE/PNS) as |0 Device

connected via a 100 MBit/s switch

Used software:
e Siemens TIA Portal V15
e Windows 7 SP1
e Device version 7.0.2.10 for the SE-702
e Firmware version 4.1 for the S7-1212C
e Firmware version 3.12.0.2 for the Hilscher Netlack 100

Requirements:
e The feature must be licensed in the SE-7xx

e The Profinet name of the SE-7xx (Hilscher NetJack 100) and the IP addresses for both network-
ing interfaces must be known

e  SE-7xx (Hilscher NetJack 100) and S7 are located in the same network subnet

corresponding TIA Portal templates:
e  se7xx-1200-1500-scl-pn (template project), version 1.1
e  se7xx-1200-1500-scl-pn-library (library), version 1.1

Please note that, depending on the S7 firmware version, a current version of TIA Portal may be required.
The template project and the library were created with TIA Portal V15,
but can be upgraded to a current version if required.

© 2021 by Stange Elektronik GmbH

Subject to technical modifications.



' STH nG E Profinet connection S7-1200/1500 < SE-7xx
v=

Table of contents

GETTING STARTED ....citteiiiiienniiiieeniiiiensieiiessisisassisissssssissssssissssssssssssssssssssssssssssssssssssnssssssnssssssnssssssnsssssanssssssnsssssansssssansssssansssnse 5
FUNCTION OVERVIEW ...uvvteutteetteesteeessseassssessseassseessseassssessssssssessssesssssssssssssssssssssssssessssssssessssessssessssesssssesssessnsessssessssessnsessnsessnsessssessns 5

L0 T ot (o T ] 15U 5
Lo L TG = (=L 1 USSR 5
What data is transferred from the SE-7xx t0 the S7 (StAtUS AQTA)? .........ccecueeeeeeiieeeeeeeeeeeceeeeseeeeetee e steaessteaeessaaaesneeaaas 5

What data is transferred from the S7 to the SE-7xx (control data)?
CHECK LICENSING STATUS 1..uvteuveeuvesseesseesseesseeseesseasseassesssessesssesssesssesssssssessssssensesssssssssssssssssesssesssesssessssssssnsesssesssesssessssssesssenssesssesnees

ACTIVATING THE S7 PROFINET INTERFACE IN THE SE-7XX ....ccvvnnnns

LIMITATIONS FOR CONFIGURING THE PROFINET DEVICE NAME

DATALOGGER CONFIGURATION (PLC STATEMENT LIST) 1..veuviuiitiiiniitiiesisie sttt stesc sttt st sb bbb bbb bbb bbb
USING THE PROJECT AS A TEIMIPLATE ......cooouttiiiettinnretttnnetssssnte et e sane s s san e s s s san e s s s sane s s s s san e s s e s ane s s s s san e sessansesessanessasnnenes 7

CONFIGURING THE [P ADDRESSES IN TIA PORTAL ....ciiutiitiitiitietiete sttt ettt ettt st be bbb e aa e s be e be e beebeenneeanas 8

SELECTING THE PROFINET IO CONTROLLER (MASTER) IN TIA PORTAL ..ucuviuiitiiiiniiiiiiiieii ittt 9
USING THE LIBRARY MODULES IN AN EXISTING PROJECT .....ccccvtiiiirntiiiisintiisnettnnsnsetssssanessssesssssssnsssssssnssssssnnessssansssassaneens 10

INSTALLING THE GSDML FILE IN TIA PORTAL. ...ceitiiiittietie ettt et et et ettt an e e aae e e an e e e abe e e s e e eareeeaneeeane s 12

MODULE CONFIGURATION IN TIA PORTAL ....eiuiiitiiiitie ettt ettt ettt ettt et et e s e e e ae e e e as e e e aae s e aaeeeaseeeaneeeareeeaneenare s 13
DESCRIPTION OF THE FUNCTIONALITY ...ciiiiuiiiitiiietinittieietininteniesiseessssesssatssssnessssesesaesesassssasessssssessesesasessasesesnesesassasassssananes 14

LT3 OO ORI

OVERVIEW FCS/FBS ..veiiuvteitteeiieeeiteeeiteeeteeeiteesteeeteesabesaseesabesassaesabasaasaesabesanseesabesansessataeanseeeatesenseesateeensesentasensesentaeenseseteeeseeenses
GENERAL STRUCTURE OF THE FCs/FBs
FC5000: _DATATRANSFER AND DB5000: _TOTALDATA
_TOTALDATA.CONTROL.BOOLDATA. ... .eeeteeeteereereesessaessaesseeaseesseesseassessssassaassesseesesssesssssssesssesseesesssesssesssessssssessesssessessnsesseesseensennns

_ TOTALDATA.STATUS.BOOLDATA ....vieueeeteeereereeseesesssesssesssesseesseessesssessssassessssssessesssesssssssesssessessesssesssesssessesssessesssesessssesseesseensennns

_TOTALDATA.CONTROL.ACTVALUES/ANALOGVARS. ... .eeuveireeireesseesseeseeseeseesseeseesseesessessssssesssesseensessesssesssesssssseessesssesssssnsesseesseessesnns

_TOTALDATA.STATUS.ACTVALUES/SETVALUES/YVALUES/ANALOGVARS .....veeiuveeeureeireeeseesseessseesiseessseesseesssessseesssesssseessseesssessssesssseensnes 17
FB100: PROGRAMMER AND FB114: DATALOGGER....cttttttrttereresereresessssssssssssssssssssssssssssssssssssssssssesssssesesesese.............................. 18
FB114: DATALOGGER AND FB115: DATALOGGER_IMANUAL ....vvtttttettrertsereseresssessssssesssesssssssssssssssessssseseseseteeeeeteseeese.... 19
FC108/FC109, FB108: DIGITALVARINPUT, DIGITALVAROUTPUT, DIGITALVARS (DIGITAL VARIABLES) ..ec.vveeerreeerreeetreesnreesnreesveesnreesnseenanens 21
FC110/FC111, FB110: ANALOGVARINPUT, ANALOGVAROUTPUT, ANALOGVARS (ANALOG VARIABLES)....eeevvreireeeereresreeeesereseeesseeessseesseens 21
FC112/FC113: ACTUALVALUEINPUT, ACTUALVALUEOUTPUT (ACTUALVALUES) ....vveeereieiureeeteeeesreeeseeesseeeesesessssessesessesessesessesssessssessnees 21

EXTERNAL SETVALUE SUPPLY BY S7 .. eitttttuiieeeeetettttuaeeeeeretstenaaeeeessssssunsesessssssssnesesessssssnnnesesssssssssnseseeessssssnssesessssssssnneesessssssnsneseesssssnes 22
DESCRIPTION OF THE INTERFACE (FC/FB) ...cccceerrueeeetrieeessrnneeeeesesssssssnseseesesssssssssessessssssssssssesssssssssssnnssssssesssssssnnsessssssssssnnnsens 23

_ DATATRANSFER [FC5000] ....uvieeiiiieeeeiitieeeiteeeeetteeeeitteeeeetteeaesttaeeeassseeassaaaasstsssaasssssesssssaastssesassssessnsasaeanssseeaanssseessseseanssanessnsens
ACTUALVALUEINPUT [FCLL2] ciiiiiiiitiiee oottt et ettt e e e e sttt et e e e e s eeaabb e e e e e e e seaaaabaeeeeeesesaabaaeaeeeeesssbaasaeeesesassbasseeseeesansrabaeeeeeesns
ACTUALVALUEOUTPUT [FCLL3] ... iiiiiiiiiei e e ettt et e e e e eecttee e e e e e eeetaraeeeeeesestaabaeeeeeeeesasbaeaeeeeeesassssaaeaeesesasssssaaeeeeesastasaeeseessensnraeaeeesann
ALARMS [FCLO3]eeiiiiieeiiiieeiie e e eiettte et e e e e eeebtre e e e eeesesbabaeeeeeesesssabaaaeeeesaasaabasaeeeeseaassbaaaeeeesesasssaassaeesesasssssaeeeeeesanstssaeseeeesensnsaeseeesnnn
ANALOGVARINPUT [FCLI0] coeieieiiiiiiiiieeeeeieittree et e e e eestreeeeeeeseettabeeeeeeesenasbaeaeeeeeesasbaaseeeesesassbaaseeeeeesassbasaeeeeeesastssaeseeessensrsaeseeesnan
ANALOGVAROUTPUT [FCLLA] coiiiiiiiiiieieeeeeieiiireeee et e sestreeeeeeeseetabeeeeeeesesaabaeseeeeeeaasbaeseeeesesasssaaaeaseeesasstasaeeeeeesastasseseeessensssaeseeeennn
DIGITALTRACKS [FCLOS5] evvvtturetererererererererererereessesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens
DIGITALVARINPUT [FCLO8] ..vvvvvvrrrrrerrrererererereresesesssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens
DIGITALVAROUTPUT [FC109]
LIMITS [FC107] cevvvvereeeeeeeinnrnnns

PROCESSSTEPS [FC104]...............

SETVALUES [FCLOL] . uttiiiiiieeeieiiiteeeeeeeeeeerteeeeeeeesettareeeseeeseetbsraeeseeesasasbaaeeaeesesassbasaeaeeeesassasaaaseeesasssssasaseeeeesastssseeeeeesennssrseseeesnnn
TOLERANCES [FCLOB] ... uuurvriieeeeeiiitireeeeeeeieitreeeeeeesesaareeeeeeesesssseeeeeessesssbassseeesasassbasasesesesasssasaeaeesesasssssaseeeeesanstssaeseeessensssraeseeesnan
ALARMHANDLER [FBLO3B] 1 uuutiiiiiiiiiitiiiieseieiiititeeeeeeeesestbateeeseeesessbatereseesseaaataessesesesasbasssesssesasbasssesssesassbasesesseesaasbesseessesssnsarseeeeessns
ANALOGVARS [FBLLO] .uuuvveeiiiiiiiiiiiiiieeeeeeseiitte e e e e e e seeibabeeeeeeesessbareeeseeesessbabaeeeeeesessaabasesesesesasbaassesssesassbassseaseesasbasseeesessansraseeeeessns
[0y 1 TI40 ) N =S = 0 1 RO RRRRRRTRRR
DIGITALVARS [FBLO8] ... itutiiiiiiiiieiittee it e e e eeettt et e e e e e et a e e e e e e e seababeeeeeeeseabab e e e e eesseaababaseseeesesasbaaeaeeseesassbaaaeeseessansbabaseseessennsarannes

© 2021 by Stange Elektronik GmbH

Subject to technical modifications. 3




Profinet connection S7-1200/1500 < SE-7xx Tﬂ nG E
=S

PROGRAMMER [FBLOO] ..uvveeiiiiiieiiirieieeeeeeiitteeeeeeeeeseateeeeeeeeesesbaseeeseeesasbasseeseeesasbasseeeeessasssssaeseessansssasssesesanssstsaseeeesenssrsaseeeseenas
DATALOGGER [FB114]
DATALOGGER_MANUAL [FB115]

© 2021 by Stange Elektronik GmbH

4 Subject to technical modifications.



' STﬂ nG E Profinet connection S7-1200/1500 < SE-7xx
v=

Getting started

Function overview
Functionality

The S7 Profinet interface of the SE-7xx series via a Hilscher NetJack 100 is a licensable extension to the two Modbus interfaces
at port 502 and 21303 (=» S7 Modbus interface). These interfaces allow read and write access to data in the SE-7xx via Modbus
TCP or Profinet. Differences to the Modbus interface at port 502 are in the amount of data as well as the data preparation (S7-
optimized byte order). Therefore, the blocks can only be used for the S7-Profinet interface.
Not all data available at port 502 are also available via Profinet.

Basically, the behavior of the SE-7xx changes by switching on the S7 Profinet interface in such a way that the digital control
signals of the S7 have priority over corresponding entries in the PLC instruction list of the SE-7xx. Therefore, the entire digital
logic must be implemented in the S7. All data areas are written or overwritten in the SE-7xx.

For the actual values, please note that values of the CAN 10 (SIOS or CAN base) always have priority.

The S7 Profinet interface (variant with fixed data mapping) is identical to the S7 Modbus interface in terms of data scope and
data structure. In both cases the enlarged data quantities (from device version 7.0.3.x onwards) are not supported.

The S7 Profinet interface and the S7 Modbus interface (port 21303) must not be activated at the same time, because they use
the same data area to write and they would block each other. Both interfaces each require a license.

=>» see document: SE-7xx — S7 interface data structure.pdf

What are the features?

e  Control and query programmer

e  Control and query control zone

e Query setvalue and its status

e Control and query alarm handler

e Generate alarm and query alarm status

e  Control and query datalogger

e Query process step status

e Query digital track status

e Query tolerance status, enable tolerance (if configured as external activatable)
e Query limit status

e Set digital variable in SE-7xx (FI 2000-2199)

e Query digital variable from SE-7xx (FO 2000-2199)

e Setanalog variable in SE-7xx (values 41-80)

e Query analog variable from SE-7xx (values 1-40)

e  Set actual value in SE-7xx, force Overflow/Underflow/Break status
e Query actual value from SE-7xx, query error status of actual value

What data is transferred from the SE-7xx to the S7 (status data)?

Boolean data =» Programmer status, Control zone status, Setvalue status, Actual value status, Tolerance status,
Limit status, Alarm status, Alarm handler status, Process step status, Digital track status, Digital output variables

(FO 2000-2199), Datalogger status

32 Bit floating-point values (REAL) =» Control zone outputs (Y values), Setvalues, Analog variables 1-40, Actual values

What data is transferred from the S7 to the SE-7xx (control data)?

Boolean data =» Programmer control, Control zone control, Tolerance enabling, Digital input variables (FI 2000-
2199), Alarm handler control, Alarm inputs, Datalogger control
32 Bit floating-point values (REAL) =» Analog variables 41-80, Actual values

© 2021 by Stange Elektronik GmbH

Subject to technical modifications. 5



Profinet connection S7-1200/1500 < SE-7xx Tﬂ nG E
=S

Check licensing status

The correct licensing status of the S7 Profinet connection can be checked in the SE-7xx.
Configuration > Hardware Test > License Information > Profinet 10-Device will show the current status.
In case of a missing license this entry shows “No” and a license alarm will be activated.

Activating the S7 Profinet interface in the SE-7xx

The S7 Profinet interface must be enabled in the SE-7xx device. This takes place under Configuration > Hardware > Hardware
options. Change the setting Hardware module to Profinet 10-Device. Now the submenu Profinet 10-Device can be opened.
There you can select PARAM. on the left side and configure the Profinet name, by default nj100repns.
The setting Data mapping must be set to Predefined data blocks.

The "variable mapping" is another operation mode of the S7 Profinet interface and is described in a separate documentation.

Only a 1:1 data transfer is possible. This means that an SE-7xx cannot be connected to several S7s and exchange data. Likewise,
an S7 can only exchange data with one SE-7xx.}

Limitations for configuring the Profinet Device Name

Please consider the rules of the Profinet naming convention. The following rules must be respected when configuring the
Profinet device name so that the communication can take place: (Source: https://support.industry.siemens.com)

e Limitation to a total length of 127 characters (letters “a” to “z”, digits “0” to “9”, hyphen or dot)

e A name component within the device name, i.e. a string between two dots, must not be longer than 63 characters

e No special characters like umlauts, parantheses, underscores, slashes, blank spaces

The hyphen is the only allowed special character

e The device name may not contain any capital letters

e The device name may not start or end with the characters

e The device name may not start with digits

e The device name may not have the format n.n.n.n (n = 0...999)

e The device name may not start with the string “port-xyz-“ (x, y, z = 0...9)

“« u “«won

or

Datalogger configuration (PLC statement list)

For proper functionality of the datalogger when enabling the S7 Profinet interface, the following two lines must be present in
the SE-7xx PLC statement list:

L FO 768
R FO 1311

The PLC statement list can be found at Configuration > Functions > PLC statement list. After adding those two lines apply the
changes by selecting Apply (Take Over) and then save the changes with Back.

For the basic operation of the S7 Profinet interface only these two lines are required. The factory lines can therefore be deleted,
provided that no customer or plant-specific configuration has been carried out by the plant manufacturer or by Stange.

If such a configuration has been carried out, the existing instruction lines must not be deleted. It must then only be ensured
that the two lines mentioned above are present.

For more information on configuring the datalogger see the corresponding documentation.

1 1t would be technically possible to create a copy of the blocks and adapt them so that a second SE-7xx can also be controlled. However, this is
not supported by Stange and is therefore not discussed in detail here. For example, it should also be noted that the peripheral address range for
the modules is limited for the S7-1200.

© 2021 by Stange Elektronik GmbH
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Using the project as a template

The project se7xx-1200-1500-scl-pn can be used as a template. It is loaded into TIA Portal and can be saved directly via Project
> Save as as a copy with a new name. This enables to use the template again.

Project [Edit  View Insert Online Option:

j MNew...

[% Open... Ctrl+0
Migrate project...
Close Crrl+W

H Save Ctrl+5

Ctrl+5hift+5

Delete project... Ctri+E
Archive...
Retrieve..

Card Reader/USE memory ]

Memaory card file ]
Upgrade
F:ProjektelNorlag..\se7x-1200-1500-5cl-pn

Bt

In the template project, there are projected one $S7-1212C DC/DC/DC and one S7-1513-1 PN, respectively. Both contain the
same modules. The project must be adapted if another PLC than S7-1212C DC/DC/DC or $7-1513-1 PN is used: under Devices
& networks the S7 must be selected by right mouse click and Change device opens the Change device dialog. Now the used
device can be selected. The S7 not in use can be deleted from the project by right mouse click.

Change device — CPU 1212C DUDUDC 3
5e7x¢1200-1500-scl-pn » Devices & networks W
JW‘ Current device: New device: ~ (3 Contellers

=
e B ; B ~ [ sivamc 571200
HOO ¥ Neswork | 4§ Connections [0 conneciion o ?,I. =
» [ CPU 1211CACIDCIRl
v | ] 5e7x:1200-1500sckpn » (@ cPu 1211CDClocipe
B Add new device » [ cPU 1211C DODCIRlY
1 I
oy Devices & netwarks 57-1200 nj100repns ] 0 12126 DElDEIDE » [l CPU 1212C ACIDCIRlY.
e CPU 1212C » [ cru 1212 DCIDEIDE
» [ 57-1200 [CPU 1212C DUDUDC] [IY Device configuration i cru izi2C by
¥ Unasslned devies ! e ne B — S\t B R
=
> lf Commondata ol —— E 2 v T » [ cPu 1214 DCDEIDC
» [5]) Documentation settings Culsc » (@ cPu 1214c DCIDCIRlY
» [ Languages & resources % Paste ol Description: Description: » [ CPU 1215C ACDCIRlY
» g Online access - Work memory 75 KB; 24VDC power » (@ CFU 1215C DCIDCIDC
Delete Del supplywith DI8:x 24VDC SINKISOURCE. » [ CPU 1215C DCIDCIRL
» [ Card ReaderlUse memory x ! D6 24VDC ond A2 o boord; § high E Y
Rename = speed counters (expandsble with digital Dl |G ETERIRERE
signal board) and 4 pulse eutputs en » (@ cPu 1214FC DODCIDC
o Go to topology view board:signsl bod expands onbosrd. » [ CPU 1214FC DIDCRly
- -  up to 3 communication modules for =
Add new connection S TR e i B S » [ cru 1215F¢ Dclocioe
Highlight connection partners » TEE T S » [ cru 12157C DOIDCIRlY
ms/1000 instructions interface
Compile » for programming, HMI and PLC to PLC
communication
Download to device »
& Goonline Crrl+k
N Go offine Culem Compatibiliy inf =
&/ Online & diagnostics crrlsp mpatibility information
i ame Infarmation

B Cell structure
=4 Assignment list

i@l Properties AlesEnter

(= Export module labeling strips...
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Configuring the IP addresses in TIA Portal

To change the IP address of the S7, select Devices & networks and double-click on the S7. Then double-click on the S7 again.
Under the category PROFINET interface the IP address, Subnet mask and Router address (if needed) of the S7 can be set.

Then the S7 can be assigned to an existing “Subnet” by selecting the correct entry or you can create a new subnet by clicking
“Add new subnet”. Either way, this step of assigning a subnet is necessary so TIA Portal can connect to the S7.

Likewise, a separate IP address must be assigned to the SE-7xx (Hilscher NetJack 100) in the TIA Portal.

Please note that the IP address configured here does not correspond to the IP address configured in the SE-7xx. These are
two different network interfaces, which therefore require two separate IP addresses.

Please set the IP address for Profinet only in the project - analog to the IP address of the S7; in particular, do not use the
“Assign IP address” function under “Online & Diagnostics” for the SE-7xx (Hilscher NetJack 100).

The SE-7xx (Hilscher NetJack 100) and the S7 must be in the same subnet (subnet mask), otherwise communication errors may
occur.

Both ports of the Hilscher NetJack 100 are equivalent; only one of them has to be connected to a Profinet compatible switch.
The Hilscher NetJack 100 is only responsible for the Profinet functionality. For all other network functions of the SE-7xx, it
must be connected to the switch via a separate cable (via the Ethernet socket directly on the device).

5e7xx-1200-1500-scl-pn » s7-1200 [CPU 1212C DUDC/DC]
Devices
H00 g [s71200 EIENAPERY
> _7] se7x¢1200-1500sclpn
B Add new device
gy Devices & networks
Il s7-1200 [CPU 1212C DO/DC/DC] 103 102 101 3 3
[? Unassigned devices .
b G Baugruppentrige...
3 Em Documentation settings
3 ’—L_@ Languages & resources
» [ Online access
» (i@ Card ReaderiUSB memory
<[ i ]
J General || 10 tags ” System constants || Texts
» General Z_ Eth tadd
~ PROFINETinterface [X1] emetaddresses
General Interface networked with
Ethernet addresses
Time synchronization Subnet: ‘ FHIIE_1
Operating mode
» Advanced options
Web serve.raccess 1P protocol
Hardware identifier =
} DI&IDQ 6 4 () SetIF address in the project
b A2 il
} High speed counters (HSC) b IPaddress: | 192 . 165 . 0 .2
b Pulse generators (PTO/PWI) Wl Subnetmask: | 255 . 255 . 255 . 0
Startup [ use router
Cycl
e Routeraddress: [0 .0 .0 .0
Communication load
system and clock memary = OIPaﬂdre;;ls setdirectlyat the device
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Selecting the Profinet 10 Controller (Master) in TIA Portal

Finally, the Hilscher NetJack 100 must be assigned a Profinet 10 Controller (Master) in order to establish communication.
Choose Devices & networks and then Network view. Now the 10 Controller can be selected by clicking on “Not assigned” at
the Hilscher NetJack 100, i.e., the used S7. Here it is the $7-1212C.

se/xx-1200-1500-scl-pn » Devices & networks

Devices
B HAHE

j 0 0 j DE Network “' Connections |—' Il connection |v| I+

EEneY

¥ 7] se7xx1200-1500-scl-pn

ﬁﬁdd new device

iy Devices & networks AL nj100repns u Q
» [ s7-1200 [CPU 1212C DC/DC/DC] cPU1212C B ST i!;%%%'z\ /
» [ Unassigned devices e
» [g§ Common data
» [5] Documentation settings IFTTTRY
» p_@ Languages & resources =

Not assinned
— Select 10 controller

57-1200.PROFINET-5chnittstelle_1

1

se/x0c1200-1500-scl-pn » Devices & networks

Devices
j 0 Q =] | E\n Network nn Connections |—' Il connection |V| T‘uj :g Q!
> ] se7xc1200-1500-sclpn
B Add new device
By Devices & netwarks s7-1200 njﬂ)'i."rePnsE‘l | Q
: CPU1212C NJ 100XX-REPM ..
» [ 57-1200 [CPU 1212C DC/DC/DC] : ia%%%d\ f
» ';,' Common data 57-1200
» [5]] Documentation settings
e
r: _@III.anguages&resources 57-1200.PROFINET I10O-5ys ...
b vl MAnline arrarre

Now the projected S7 must be compiled and the hardware configuration and the blocks have to be downloaded to the PLC.
In the case of an error the red Error LED of the S7 and the red BF LED of the Hilscher NetJack 100 are blinking.

The most common error cause is the Profinet name set in the SE-7xx which does not correspond to the projected Profinet
name of the Hilscher NetJack 100 module in TIA Portal. In the template project, the default name nj100repns is set. If neces-
sary, this must be changed in the Properties so that the name configured in the SE-7xx and the name configured in the pro-
ject are equal. Finally recompile and reload the project to the PLC.
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The provided library se7xx-1200-1500-scl-pn-library can be used if an S7 project already exists in TIA Portal and only the
Profinet communication modules shall be added to the project.

These blocks are the same as in the template project.

The following screenshot shows an overview of the contained modules:

Ll se7xe-1200-1500-=<cl-pndibrary

F 5] Types

w | | Master copies

-

10

Ea
[=H|

E=|

(=]

_commaon

48 datatransfer

@ _TotalData

g Datalogger_DB
& Main

@ Frogrammer_DB
FB

2 Alarmhandler

i AnalogVars

i CtrlZones

i Datalogger

2 Datalogger_Manual
- DigitalVars

<& Programmer

FC

2 ActualValuelnput
2 ActualValueOutput
& Alarms

2 AnalogVarinput
2 AnalogVarOutput
- DigitalTracks

2 DigitalVarlnput
4 DigitalVarQOutput
45 Limits

- ProcessSteps

4 SetValues

4 Tolerances
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The following modules are needed at least in order that the Profinet communication works. They must be copied into the
project (Program blocks):

e _datatransfer
e _TotalData
e Datalogger [FB114] and Datalogger_DB (when using the Datalogger)

The remaining FC/FB can be integrated to the project as required. But they only work if the above-described modules are
available in the project. _datatransfer is the module that performs the actual communication of both devices.
It must be integrated via OB1. An example OB1 can be found in the library.

If the datalogger is configured as active in the SE-7xx, the FB Datalogger must be called via OB1 and be served with an IDB.
This step is mandatory, because the SE-7xx datalogger relies on external control and does not work otherwise.
For full flexibility, the FB Datalogger _Manual can be used as an alternative (cf. corresponding chapter).

If both the Programmer block and the Datalogger block are used in the project, the input ProgStart of the Programmer block
must be connected with the bit Start_Programmer of the Datalogger IDB by an OR operation, otherwise the programmer will
not start. If ProgStart is not connected at all, no changes are needed.

To avoid problems when using the Programmer block and the Datalogger block at the same time, the Programmer block shall
be called before the Datalogger block is called. Otherwise, the programmer of the SE-7xx may not start. It is not advised to
insert Programmer and Datalogger more than one time each. To avoid further problems, only one of the two Datalogger FBs
should be used.

If the datalogger is not used, the FB Datalogger (or Datalogger_Manual) do not have to be imported into the project.

© 2021 by Stange Elektronik GmbH
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Installing the GSDML file in TIA Portal

To use the Hilscher NetJack 100 in the project, the corresponding GSDML file must be imported. This happens in Options and
Manage general station description files (GSD):

Options  Tools  Window Help

Settings
| g

Support packages

Start Automnation License Manager

ﬂ Show reference text

1] Global libraries ]

Now select the storage path and install the GSDML file (the GSDML file is included in the template package):

Content of imported path

] File Version |Language Status | Info
E GSDMLY2 32-HILSCHER-NJ 100XX-RE PN5-20160502 xml V232 English,.. Alrea_. PROFINETIO-Devic...

[<] i ]

Delete H Install H Cancel |

After installation, the window can be closed. Now the Hilscher Netlack 100 is available in the hardware catalogue.
Please use the entry NJ 100XX-RE/PNS V3.5.35 — V3.x.

| |
nj100repns [ Q [ Filter

N 100XK-REIFH... ig%%%g\ ) » [ controllers
s7-1200 = » [ Ha

b 'II FC systems

» (a2 Drives & starters

» [ Netwark components
» [l Detecting & Menitaring
4 rf[. Distributed /0
» [ Field devices
~ [ Other field devices
~ [l FROFINET 10
» [ Drives
» [l Encoders
» I"_u Gateway
~[mlio
~ [ Hilscher Gesellschaft fiir Systemautomation mbH
~ [ Prs
[l MJ 1000CCREIPNS W3 .4.138 -W3.4.142
[l M) 100XCKREIPNS V3.4.143 -V3 4.1xx
[l IJ 100XX-REIPNS W3 4.19-V3dx
[l MJ 1002C(REIPNS W3 5.0 -W3.5.17
[l MNJ 100XX-REIPNS V3.5.18-V3.5.34
[l MJ 100XX-REIPNS W3.5.35-V35x
[l MJ 1000C¢REIPNS W3 535 -V3x

Using Drag & Drop connect the green boxes of the S7 and the Hilscher NetJack 100, alternatively the subnet can be chosen in
the properties of the Hilscher NetJack 100. There the IP address can also be configured.

Finally, the Hilscher NetJack 100 must be assigned a Profinet 10 Controller (Master) (see corresponding section).

Please observe the notes on assigning the IP addresses in chapter Configuring the IP addresses.

© 2021 by Stange Elektronik GmbH
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Module configuration in TIA Portal

For the data exchange between the SE-7xx (Hilscher NetJack 100) and the S7, Profinet modules have to be configured. There-
fore, you need 13 Input modules with 64 Bytes each and 9 Output modules with 64 Bytes each. These are provided by the
imported GSDML file. This was already done in the template project.

The mapping of the modules to the SE-7xx data happens automatically with a fixed structure.
Only 64 Byte modules can be used.

¢ Module . |Rack Slot laddress | Q address | Type
¥ nj100repns o o J 100XX-REIFN...
@é’ ¥ PN-O o 0X1 nj100repns

'Q(P 3 64 Bytes Input_1 0 1 128191 64 Bytes Input
. 1 64 Bytes Input_2 o 2 192255 64 Bytes Input
64 Bytes Input_3 o 3 256..319 64 Bytes Input
— 64 Bytes Input_4 0 4 320..383 &4 Bytes Input
L B4 Bytes Input_35 o = 384..447 64 Bytes Input
Q 64 Bytes Input_6 o 6 448511 64 Bytes Input
L  BooudS 64 Bytes Input_7 0 7 512575 54 Bytes Input
64 Bytes Input_3 o 8 576..639 64 Bytes Input
64 Bytes Input_9 o 9 640..703 64 Bytes Input
64 Bytes Input_10 o 10 704,767 64 Bytes Input
B4 Bytes Input_11 o 11 76B..831 64 Bytes Input
64 Bytes Input_12 v} 12 832_895 64 Bytes Input
64 Bytes Input_13 o 13 896..959 64 Bytes Input

E 64 Bytes Output_1 o 14 128..191 64 Bytes Output

: 64 Bytes Output_2 o 15 192..255 64 Bytes Output

[ B4 Bytes Output_3 o 16 256..319 64 Bytes Output

: 64 Bytes Output_4 o 17 320.383 64 Bytes Output

64 Bytes Output_5 o 18 384..447 64 Bytes Output

64 Bytes Output_6 o 19 448..511 64 Bytes Output

64 Bytes Output 7 o 20 512..575 64 Bytes Output

B4 Bytes Output 8 o 21 576..63%9 64 Bytes Output

64 Bytes Output_9 o 22 640703 64 Bytes Output

se/x1200-1500-scl-pn » Devices & networks

Devices

HQQ £ MNewwork| £¥ Connections [HII connection [+] &
¥ 7 se7xoe1200-1500-=clpn
B Add new device
ﬁg‘h Devices & networks 57-1200 nj1v!)0repnsEII |
: CPU 1212C MNJ 100X-REPN ...
~ [1j s7-1200 [CPU 1212C DC/DC/DC] 5
) 57-1200 LI

Y Device configuration
% Online & diagnostics

» gl Frogram blocks
» [ Technology objects

57-1200.PROFINET I1O-Sys...

In the above example only the Profinet modules have been projected which are needed for the data exchange between the
SE-7xx (Hilscher Netlack 100) and the S7. The input modules and the output modules respectively must be projected without
spaces to guarantee a proper data exchange.

It is possible to move the input modules and the output modules to other start addresses. For example, the 13 input modules
could start at address 125.0 (pn_inputoffset = 125) and the 9 output modules at address 210.0 (pn_outputoffset = 210).
These offsets are needed in the next step.

The S7 hardware configuration and the blocks must then be compiled and downloaded to the S7. The best way to do this is
to select the S7 PLC in the Project tree (left) and to click on the buttons “Compile” and then “Download to device”. This en-
sures that both the hardware configuration and the software are processed.

When the error “Network 1: Tag “se7xx_error” not defined” occurs, then open the block Main [OB1], go to Network 1
(_datatransfer) and right-click on se7xx_error. Now define a tag and recompile and download the project again.

© 2021 by Stange Elektronik GmbH
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Description of the functionality

General

The most important module is Main [OB1]. The content is cyclically called and contains at least _datatransfer [FC5000] and
when using the datalogger Datalogger [FB114] or Datalogger_Manual [FB115]). _datatransfer controls the general data ex-
change between both the S7 and the SE-7xx. Without this FC no Profinet communication is possible.

_datatransfer [FC5000]
Parameter Description
pn_inputoffset Byte offset of the Profinet input modules (status)
pn_outputoffset Byte offset of the Profinet output modules (control)
se7xx_error Error output of the watchdog

MNetwork 1: Datatransfer over Profinet

Comment

W CS000
" _datatransfer_pn®
o %1000
128 pr_inputoffset sedwo_error — transfer_error
128 — pn_outputoffset END —

The input parameters pn_inputoffset and pn_outputoffset set the offsets of the input/output modules (cf. section Module
configuration). In the above example, the input modules for the Hilscher NetJack 100 start at 1128.0 and the output modules
start at Q128.0. This information is important to read and write data properly. The input modules transfer data from the SE-
7xx to the S7, the output modules do the same in the opposite direction.

The output se7xx_error is set when the connection watchdog triggers. It can be connected to a flag or a DB bool variable.

The respective blocks correspond to the components of the SE-7xx. They can be easily dragged into OB1 or a self-created FC/FB.
Then they are integrated by their inputs/outputs into the program sequence.

InstanceNo describes the number of the instance of the function; for example, digital track 4 or limit value 2. The value is
checked for limits; for an InstanceNo outside of the valid range (for instance setvalue 23 in case of a maximum of 20 possible
values) the value is set to the maximum possible instance; for values equal to or less than 0 instance 1 is selected.

The number of insertable blocks is not limited. For each inserted FB, a separate IDB (Instance DB) is created. Not used in-
puts/outputs of FCs can be set to an unused flag or variable in a DB. The sequence of instances of a FC/FB does not make any
difference; however, each new call of a block with an already used instance number overwrites each previous call of this
block with this instance.

© 2021 by Stange Elektronik GmbH
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Profinet connection S7-1200/1500 < SE-7xx

Overview FCs/FBs
Name Block Function
SetValues FC101 Read setvalue and setvalue status
Alarms FC103 Generate alarm,
read alarm status
ProcessSteps FC104 Read process step status
DigitalTracks FC105 Read digital track status
Tolerances FC106 Read tolerance status,
external tolerance activation
Limits FC107 Read limit status
DigitalVarlnput FC108 Set digital input variable in SE-7xx
(FI 2000-2199)
DigitalVarOutput FC109 Read digital output variable from SE-7xx
(FO 2000-2199)
AnalogVarlnput FC110 Set analog input variable in SE-7xx
(values 41-80)
AnalogVarOutput FC111 Read analog output variable from SE-7xx
(values 1-40)
ActualValuelnput FC112 Set actual value in SE-7xx,
force Overflow/Underflow/Break status
ActualValueOutput FC113 Read actual value from SE-7xx,
read actual value error status
Programmer FB100 Control Programmer and get status
CtrlZones FB102 Control Control zone and get status
Alarmhandler FB103 Control Alarmhandler and get status
DigitalVars FB108 Write and read multiple digital variables
AnalogVars FB110 Write and read multiple analog variables
Datalogger FB114 Control Datalogger and get status
(automatic mode)
Datalogger_Manual FB115 Control Datalogger and get status

(manual mode)

General structure of the FCs/FBs

Outputs: Function outputs

Inputs: InstanceNo [instance number] and respective function inputs

Temp: instno_tmp: Copy of InstanceNo; used for limit check

Constant: entries: contains maximum number of instances; used for limit check

© 2021 by Stange Elektronik GmbH
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FC5000: _datatransfer and DB5000: _TotalData

The FC5000 _ datatransfer is responsible for sending and receiving data over Profinet. For each data area POKE_BLK is called
for the actual data transfer between the I/O modules and _TotalData. Also, a watchdog monitors the connection. After 10
cycles without answer the error output is activated.

Only a 1:1 data transfer is possible. This means that an SE-7xx cannot be connected to several S7s and exchange data. Likewise,
an S7 can only exchange data with one SE-7xx.>

. END_FOR;

- END_FOR;

ersion := #InterfaceVersion;

=070 3 D0 ...

// TX data transfer

ystem. tx
POKE BLK(area_src := 16424, dbNumber src := 5000, by

t_src := foffsec_control systemdata db, area dest := 16#22, dilfumber dest := 0, by

t_dest := foffset _control systemdata + #pn_cutputoffset, o

// Booldata.tx
BOKE_BLK(area_src := 16484, dblumber_src := 5000, byteOffset_src := $offset_control_booldata_db, area dest := 16382, dbllumber_dest := 0, byteOffset_dest := $offset_control_booldata + #pn_cutputoffset, count
/f ActualValues.tx

. BL¥(ares_src := 16424, dblfumber_src := 5000, byteOffset_src := $offset_control_actualvalues_db, area_dest := 16#52, dblfumber dest := 0, byteOffser_dest := #offser_control_actualvalues + #pn_outputoffse

/ AnalogVars.tx

. BLK(area_src := 16424, dbllumber src := 5000, byteOffset src := $offset_control analogvars db, area dest := 16832, dbllumber dest := 0, by t dest := $offser_control analogvars + #pn_outputoffset, o
38
EE]
40 // TX completed
41 // now R trans
42 /7
43 ystem.rx
44 FOKE BLK(area src := 16481, dblumber src := 0, byreOffset src := $0ffseT_status_systemdata + #pn inputoffsst, area dest := 16484, dblumber dest := 5000, byteOffset dest := $offset status_systendata db, coun
45
6 // Booldata.rx

47 POKE_BLK(ares_src := 16481, dbNumber_src := 0, byteOffset_src := foffset_status_booldata + #pn_inputoffset, ares_dest := 16824, dblumber _dest := 5000, byteOffset_dest := #offset_status_booldata_db, count :=

49 values.rx
50 . BLK(ares src := 1621, dbllumber src := 0, byteOffset src := #offset status yvalues + #on inputoffset, area dest := 1624, dbllurber dest := 5000, byteOffset dest := joffset status yvaluss db, count := &
51
52 // SetValues.rx
53 PBOKE BLK({area src := 16481, dbllumber src := 0, byteOffset src := foffset status_setvalues + #pn_inputoffset, area dest := 16484, dbllumber dest := 5000, byteOffset dest := foffset status_setvalues_db, count
54

// AnalogVars.rx

POKE_BLK(area_src := 16431, dbNumber_src := 0, byteOffset_src := #offset_status_analogvars + #pn_inputoffset, area dest := 16424, dblNumber_dest := 5000, byteCffset dest := $offset_status_analogvars_db, count

ctualValues.rx
59 POKE BLK(area_src := 16481, dbNumber src := 0, byteOffset_src := #offset_status_actualvalues + #pn_inputoffset, area_dest := 16484, dblNumber dest := 5000, byteOffset_dest := #offset_status_actualvalues_db, ¢

chdog handling

.System.control.echobyte a7 - " Tota

".System.status.echobyte 37) > dcy . THEN ... END IF:

2 It would be technically possible to create a copy of the blocks and adapt them so that a second SE-7xx can also be controlled. However, this is
not supported by Stange and is therefore not discussed in detail here. For example, it should also be noted that the peripheral address range for
the modules is limited for the S7-1200.

© 2021 by Stange Elektronik GmbH
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Locally the data is stored in the DB _TotalData. All the FC/FB just access this DB when reading or writing data. Data from control
are be sent to the SE-7xx, data from the SE-7xx are stored in status. It is wise to not use any direct connections with entries
from _TotalData, but to use the interface of the FC/FB.

The internal assignment of the individual Profinet addresses to the functions of the SE-7xx is fully automatic, so that no setting

or configuration is necessary here.

_TotalData
Mame Data type

1 @~ static | =
2 |« = ™ control Struct
3 |« 8 }» booldata Array]0..1119] of B...
| = p actvalues Array[0..47] of Real
5 | = » analogvars Array]0.39] of Real
6 <@ = v status Struct
7 | =} booldata Array]0..1375] of B...
g8 |- = }» actvalues Array]0.47] of Real
=T = b zetvalues Array[0.29] of Real
10 < B b yvalues Array]0..19] of Real
11 < = » analogvars Array[0.39] of Real
12 |4 = ~ Systemn Struct
13 |« =} control Struct
14 -4 = p status Struct
15 a1 = cyclecounter Int

_TotalData.control.booldata

Array [0..1119] of Bool.

Contains all Bools which should be sent to the SE-7xx. These bits are set by the FC/FB.

_TotalData.status.booldata

Array [0..1375] of Bool.

Contains all Bools received from the SE-7xx. These bits are read by the FC/FB.

_TotalData.control.actvalues/analogvars

and

_TotalData.status.actvalues/setvalues/yvalues/analogvars

Array [0..47/39] of Real und Array [0..47/29/19/39] of Real.

Contains 32-Bit actual values(/setvalues/Y values)/analogue variables.

When sending actual values they must not be configured as “unassigned” in the SE-7xx.
The sent analogue variables 1-40 are mapped in the SE-7xx as analog variables 41-80.

© 2021 by Stange Elektronik GmbH
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FB100: Programmer and FB114: Datalogger

When the S7 interface is activated, the datalogger only works if the Datalogger block is programmed into the program se-
qguence via OB1. This Datalogger block contains the logic for the job control of the datalogger. The inputs and outputs of the
Datalogger FB may be wired in the project, but this is not necessary.

To start the datalogger (and the programmer) via the S7, set an impulse to the input ProcessStart. After five seconds, the
programmer will be started automatically. As soon as the program has reached the end or the operator selected END or RE-
SET, the logger stops automatically. The recorded log data can be viewed via the log list of the datalogger in the SE-7xx.
When the logging is started from the S7, the user “plc” will be displayed in the charge details, otherwise the name of the cur-
rently logged in user.

To only start the programmer without the datalogger, you can set an impulse to the input ProgStart of Programmer.

Because a Programmer block may overwrite the programmer start event, its input (ProgStart) must be supplied with the bit
Start_Programmer of Datalogger DB by an OR block. This step is not necessary if there is no wiring at ProgStart at all.

“WOB1
*Programmer_DB"

WB100
“Programmer”

= EN
52 =— Prog5tart

9 o
[=1]

Interloc

13l58 = ProgS5top Stops

Programmer without wiring at ProgStart

WB1
*Programmer_DB"
==1 WB100
WEO0.0 “Programmer”
"Taste_STart =
“WB2.DBX4.2
*Datalogger_
DBE" Start_ = EN
Prograrmmer — st ProgStart
) Interloc
13l58 = ProgStop

Stops
Programmer with wiring at ProgStart

© 2021 by Stange Elektronik GmbH
18

Subject to technical modifications.



' STH nG E Profinet connection S7-1200/1500 < SE-7xx
v=

FB114: Datalogger and FB115: Datalogger_Manual

The FB Datalogger works in “automatic mode”. This means it contains the logic to detect when the user wants to start the
programmer via the graphical interface of the SE-7xx and then to finally start the datalogger and the programmer. This logic
is necessary since most of the PLC statement list lines got obsolete with the S7 Profinet connection.

Therefore, the FB must just be called via OB1; connections to its inputs/outputs are not necessary. When needed, the data-
logger and the programmer can also be started from the S7. Normally this functionality is adequate for most use cases.

But when the user wants full flexibility in controlling the datalogger, Datalogger_Manual can be used. It contains no logic,
but offers no limits in processing the control and status signals.
To avoid problems, only one of both FB should be used in the program.

When the datalogger is enabled in the SE-7xx configuration, the Start button on the Programmer page only creates a process
start event (and does not start the programmer yet). This event is displayed on the output ProcessstartActive. Also, the input
ProcessStart creates a process start event. The event mainly sets the batch data in the SE-7xx.

ProcessstartActive can be used to trigger LogStart to start the datalogger. Also, the input ProgStart of Programmer shall get
the signal to start the programmer. ProcessstartActive will be reset automatically when the programmer is running (these
are the two lines which must be inserted into the SE-7xx PLC statement list).

LoggerActive shows that the datalogger is recording. Using LogEnd the recording will be finished.

On the following page there is an example of using Datalogger_Manual.

The process start event can either be created locally (M_ManualStart); under the condition that no other start event exists
and the datalogger is not active. Or the event can be created by the SE-7xx (Programmer).

ProcessstartActive outputs a signal through the event. This signal (stored in M_LoggerProcstart) can then be used to start
the datalogger recording using LogStart. The flag M_LoggerActive then shows the active status of the datalogger.

This flag will then be used to end the datalogger recording as soon as the programmer reaches the program end or RESET.

Starting of the datalogger and the programmer can be achieved by just applying an impulse to M_ManualStart. The status
outputs can be processed in the program if necessary.
As an alternative, the FB Datalogger can be used. It already contains all the logic.

© 2021 by Stange Elektronik GmbH
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“M_LoggerActive” —o u:

W10
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W00
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20

..™ EN

“W110.0
"I
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LDggerProcstartT—n

“WDEB1
*Programmer_DB*

WFB100
“Programmer”

WB7
“Datalogger_
Manual_DB"

%WB115
"Datalogger_Manual®

— EM

WM10.0
"M
LoggerProcstan” — sk
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"Delay_LogEnd"
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Time

ET
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LogArchiveFullE
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ENQ —
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FC108/FC109, FB108: DigitalVarinput, DigitalVarOutput, DigitalVars (Digital variables)

Digital input variables of the SE-7xx can be set from the S7 with the blocks DigitalVarinput and DigitalVars. These will be
mapped to Function inputs (FI) 2000 to 2199 of the SE-7xx and can be used for status displays in the Visualisation, for example.
These variables can only be written and not be read by the S7.

Digital output variables of the SE-7xx can be read from the S7 with the blocks DigitalVarOutput and DigitalVars. These are
mapped to Function outputs (FO) 2000 to 2199 of the SE-7xx and can be used for buttons in the Visualisation, for example.
These variables can only be read and not be written by the S7.

The parameter Shift10 at DigitalVars specifies which ten digital variables are to be read and written. With a value of 0, the
first ten variables are addressed, with a value of 1, the next ten, and so on.

FC110/FC111, FB110: AnalogVarlnput, AnalogVarOutput, AnalogVars (Analog variables)

Analog input variables of the SE-7xx can be set from the S7 with the blocks AnalogVarinput and AnalogVars. These will be
mapped to analog variables 41-80 of the SE-7xx and can be used for status displays in the Visualisation or as substituting control
zone setvalues, for example.

These variables can only be written and not be read by the S7.

Analog output variables of the SE-7xx can be read from the S7 with the blocks AnalogVarOutput and AnalogVars. These are
mapped to analog variables 1-40 of the SE-7xx and can be used for input fields in the Visualisation, for example.

These variables can only be read and not be written by the S7.

Both AnalogVarinput and AnalogVarOutput expect an InstanceNo in the range 1-40.

Analog variables must be configured as IEEE-Float before using them (configuration in the SE-7xx).

Other variable types are not supported.

FC112/FC113: ActualValuelnput, ActualValueOutput (Actual values)

Actual values of the SE-7xx can be set by the S7 with the block ActualValuelnput. These can be used there as a controller actual
value, for example. They can also be configured with correction points, mean values, etc.

When sending actual values, they must not be configured as “unassigned” in the SE-7xx, but at least “linear”.

Special values according to IEEE 754 can trigger an actual value alarm in the SE-7xx:

Actual value IEEE 754 description Display on SE-7xx
0x7F800000 positive infinity Overflow
0xFF800000 negative infinity Underflow

0x7F800001 ff. signalling NaN Break

0xFF800001 ff. signalling NaN Break
0x7FC00000 ff. guiet NaN Break
0xFFC00000 ff. quiet NaN Break

The respective status can be generated in the SE-7xx with the inputs ForceOverflow/ForceUnderflow/ForceBreak.

Actual values of the SE-7xx can be read from the S7 with the block ActualValueOutput.
The output ActValueError will change to true if the actual value has an error (for example break).

© 2021 by Stange Elektronik GmbH

Subject to technical modifications. 21



Profinet connection S7-1200/1500 < SE-7xx Tﬂ nG E
=S

How To

External setvalue supply by S7

Although the SE-7xx has the ability to store programm recipes which result into setvalue definitions over time, setvalues also
may be gathered remotely by an S7. This makes the programmed setvalue definition worthless as it will not come into effect.
The SE-7xx will then calculate Y values with these external setvalues ignoring setvalues coming directly from the programmer.

A direct modification of the internal programmer setvalues is not possible due to technical reasons. However, there is a way
to control which setvalue a control zone gets. The idea is to provide the control zone a substituting setvalue. This substituting
setvalue is supplied by an analog variable from the S7. On the S7 this is simply done by inserting a block providing the desired
setvalue as an input parameter. Finally, the control zone will be configured to activate the substituting setvalue permanently.

This needs a one-time configuration in the SE-7xx. In the S7 Profinet interface the 80 analog variables of the SE-7xx are divided
into 40 read values (1-40) and 40 write values (41-80). Therefore, there must be at least 41 analog variables configured so the
S7 can at least write one analog variable to the SE-7xx.

=>» Configuration > Functions > Analog Variables > PARAM. (button on the left side)

Please configure at least 41 values. After touching Back, the variables list is shown again.

For example, analog variable 41 will be configured.

After selecting variable 41 and Edit, the configuration page is displayed. A meaningful description will help finding the varia-
ble later. The variable type must be configured to /EEE Float. The display format allows setting the decimal places (the more
decimal places, the less digits left of the decimal point). A maximum of two decimal places is advised. Below the low and high
limit of the analog variable — the external setvalue — can be changed. You can just set them to their maximum,

-99999.9 or 99999.9, respectively.

The control system address is not applicable here. The initialization mode changes the behavior of the analog variable after a
reset. It can be changed if needed. The default value is None.

The configuration of the analog variable is now done.

=>» Configuration > Functions > Control Zones

Here all the control zones are listed. Select the respective control zone which shall be supplied with the external setvalue and
choose Edit. Scroll down to Subst. SV Type and select Variable.

The substituting setvalue number corresponds to the number of the analog variable which will contain the external setvalue,
for example: 41. The description of the analog variable is shown in parantheses.

The configuration can now be saved by exiting. This completes the configuration in the SE-7xx.

In the S7, the AnalogVarinput block can be used to send the analog variable to the SE-7xx. At the input parameter Value, the
setvalue to be sent is specified in REAL format (float). InstanceNo = 1 then corresponds to analog variable 41 in the SE-7xx,
which was configured above as a substitute setvalue. Similarly, other alternative setvalues can also be defined, which are
then transferred to the SE-7xx as analog variables 42, etc.

The CtrlZones block is used to enable the substitute setvalue at the selected control zone. InstanceNo specifies the number
of the control zone (e. g. 1). By setting true at the EnableSubstSV input, the alternative setvalue configured in the SE-7xx is
finally activated. The current setvalue can then be displayed on the Controller page.

The SE-7xx controls independently of the status of the programmer. Using the Disable input of CtrlZones, the control zone
can be deactivated if necessary, i. e. the Y controller output can be set to 0.0.

To obtain a Start/Stop signal from the SE-7xx, a button can be defined in the visualization, whose status can be read out via
DigitalVarOutput. The other possibility would be to create a pseudo-program recipe in order to start and stop the program-
mer as usual.
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Description of the interface (FC/FB)

_datatransfer [FC5000]

Data transfer between datablock _TotalData and SE-7xx (Hilscher NetJack 100).

Input Format Function

pn_inputoffset Int Offset for Profinet modules from SE-7xx to S7 (input modules)
pn_outputoffset Int Offset for Profinet modules from S7 to SE-7xx (output modules)
Output Format Function

se7xx_error Bool Error output of watchdog

ActualValuelnput [FC112]

Sends a float value as an actual value to the SE-7xx. The configured actual value must not be “unassigned”.
InstanceNo: 1..48

Input Format Function

InstanceNo Int Number of Actualvalue

Input Real Actualvalue input

ForceOverflow Bool Force Overflow signal on this Actualvalue
ForceUnderflow Bool Force Underflow signal on this Actualvalue
ForceBreak Bool Force Break signal on this Actualvalue

ActualValueOutput [FC113]

Reads an actual value and its error condition from the SE-7xx.
InstanceNo: 1..48

Input Format Function

InstanceNo Int Number of Actualvalue
Output Format Function

Value Real Actualvalue output (value)
ActValueError Bool Actualvalue has an error
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Alarms [FC103]

Generates an alarm in SE-7xx (1-200) and reads current alarm status (1-240) from SE-7xx.

System alarms (201-240) can only be read and AlarmInput will be ignored.

InstanceNo: 1..240

V=STANGE
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Input Format Function

InstanceNo Int Number of alarm
Alarmlnput Bool Generate selected alarm
Output Format Function

AlarmQutput Bool Current alarm status

AnalogVarinput [FC110]

Sends a float value as an analog variable to the SE-7xx (analog variables 41-80).
Analog input value 1 will be mapped as analog variable 41.

InstanceNo: 1..40

Input Format Function
InstanceNo Int Number of analog variable input
Value Real Value of analog variable input

AnalogVarOutput [FC111]

Reads an analog variable from the SE-7xx (analog variables 1-40).

InstanceNo: 1..40

Input Format Function

InstanceNo Int Number of analog variable output
Output Format Function

Value Real Value of analog variable output

DigitalTracks [FC105]

Reads the current status of the selected digital track from the SE-7xx.

InstanceNo: 1..64

Input Format Function

InstanceNo Int Number of digital track
Output Format Function

State Bool Digital track active
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DigitalVarinput [FC108]

Sends a digital variable to the SE-7xx. They are mapped as FI 2000-2199.

InstanceNo: 1..200

Profinet connection S7-1200/1500 < SE-7xx

Input Format Function

InstanceNo Int Number of digital input

State Bool State of selected digital input
DigitalVarOutput [FC109]

Reads a digital variable from the SE-7xx. They are mapped as FO 2000-2199.

InstanceNo: 1..200

Input Format Function

InstanceNo Int Number of digital output
Output Format Function

State Bool State of selected digital output

Limits [FC107]

Reads the current status of the selected limit from the SE-7xx.

InstanceNo: 1..40

Input Format Function
InstanceNo Int Number of limit
Output Format Function
Crossed Bool Limit crossed

ProcessSteps [FC104]

Reads the current status of the selected process step from the SE-7xx.

InstanceNo: 1..50

Input Format Function

InstanceNo Int Number of process step
Output Format Function

State Bool Process step active
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SetValues [FC101]

Returns the value and status of a setvalue from the SE-7xx.
InstanceNo: 1..30

Input Format Function

InstanceNo Int Number of setvalue

Output Format Function

Value Real Value of setvalue

ManualSVEnabled Bool Manual setvalue setting enabled
SVRising Bool Setvalue is rising

SVConst Bool Setvalue is constant

SVFalling Bool Setvalue is falling

SVRampsection Bool Setvalue is currently in ramp section

Tolerances [FC106]

Enables a tolerance (if configured as external) and returns status of the selected tolerance from the SE-7xx.
InstanceNo: 1..40

Input Format Function

InstanceNo Int Number of tolerance
EnableTol Bool Enable tolerance
Output Format Function

PlusTolCrossed Bool Upper tolerance crossed
MinusTolCrossed Bool Lower tolerance crossed
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Alarmhandler [FB103]

Controls the alarmhandler of the SE-7xx and returns its status.

Input Format Function

AckAcoustic Bool Acknowledge acoustic alarm

AckOptical Bool Acknowledge optical common alarm

AlarmComing_bcdbin Bool Alarm is coming; using BCD/binary notation for alarm selection
AlarmGoing_bcdbin Bool Alarm is going; using BCD/binary notation for alarm selection
ClearAll Bool Clear all alarms

Lock209 Bool Lock or unlock Alarm 209 (void actualvalues)

Output Format Function

AcousticAck Bool Acoustic alarm has been acknowledged

OpticalAck Bool Optical alarm has been acknowledged

AcousticOut Bool Acoustic alarm output

OpticalOut Bool Optical alarm output

CommonOut Bool Common alarm output

FeedbackCommonack Bool Feedback for common acknowledging (acknowledging all alarms)
FeedbackSingleack Bool Feedback for single acknowledging (acknowledging one alarm)
AlarmnrReceived_bcdbin Bool The alarm number in BCD/binary format has been received
Priorityl Bool Priority 1 alarm active

Priority2 Bool Priority 2 alarm active

Priority3 Bool Priority 3 alarm active

Priority4 Bool Priority 4 alarm active

Priority5 Bool Priority 5 alarm active

Priority6 Bool Priority 6 alarm active

Priority7 Bool Priority 7 alarm active

Priority8 Bool Priority 8 alarm active

AnalogVars [FB110]

Sends and reads multiple analog variables to/from the SE-7xx.
Analog input variables are written to analog variables 41-80 of the SE-7xx.
Analog output variables are read from analog variables 1-40 of the SE-7xx.

Input Format Function

Inputl Real Value of analog variable input
Input2 Real Value of analog variable input
[...] [...] [...]

Input40 Real Value of analog variable input
Output Format Function

Outputl Real Value of analog variable output
Output2 Real Value of analog variable output
[...] [...] [...]

Output40 Real Value of analog variable output
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CtrlZones [FB102]

V=STANGE

Controls control zone settings of the SE-7xx and returns its status.
InstanceNo: 1..20
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Input Format Function

InstanceNo Int Number of controller

PIDselect Int Number of PID parameter set (1-8)
Disable Bool Disable controller

EnableYlimit Bool Enable Y limiter for controller
EnableSubstSV Bool Enable substituting setvalue for controller
EnableSubstAV Bool Enable substituting actual value for controller
EnableYhandConstVal Bool Enable Y-HAND constant value
EnableXtrack Bool Enable X-Tracking for controller
EnableYtrack Bool Enable Y-Tracking for controller
Output Format Function

Value Real Y-value for controller

Heating Bool Controller is heating

Cooling Bool Controller is cooling

AVVoidalarm Bool Alarm: Value is broken
AVTolerancealarm Bool Alarm: Value is out of tolerance
YhandActive Bool Y-HAND is active

XtrackAct Bool X-Tracking is active

YtrackAct Bool Y-Tracking is active
MinusTolCrossed Bool Value is lower than lower tolerance
PlusTolCrossed Bool Value is higher than upper tolerance
LowLimCrossed Bool Value is lower than lower limit
HighLimCrossed Bool Value is higher than upper limit

DigitalVars [FB108]

Sends and reads multiple digital variables to/from the SE-7xx.
Digital inputs are written to FI 2000-2199. Digital outputs are read from FO 2000-2199.
Shift10 can be used to set the focus on which values to write/read; e.g. if Shift10 is 5, digital variables 51-60 are written/read.

Shift10: 0..19
Input Format Function
Shift10 Int Offset multiplicated by 10 to access all 200 inputs/outputs
Inputl Bool Digital input
Input2 Bool Digital input
[...] [...] [...]
Inputl0 Bool Digital input
Output Format Function
Outputl Bool Digital output
Output2 Bool Digital output
[...] [...] [...]
Outputl0 Bool Digital output
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Programmer [FB100]

Controls the programmer of the SE-7xx and returns its status.

Input Format Function
ProgStart Bool Program control: START program (without datalogger)
ProgStop Bool Program control: STOP program
ProgReset Bool Program control: RESET program
Proginterlock Bool Program control: INTERLOCK program
JumpNextSect Bool Program control: Jump to next section
JumpProgEnd Bool Program control: Jump to program end
StopSectEndEnable Bool Program control: Stop at section end [static]
ContSectEnd Bool Program control: Continue (if section end reached) [impulse]
SetNoProg Bool Program control: Set current program to "no program"
SetProg Bool Program control: Select program using SetProgNr (integer)
SetProgNr Int Program control: Set program number
JumpAvV Bool Program control: Feature "Jump to actual value"
JumpAVDest Int Program control: Selection of controlzone for

feature “Jump to actual value"
Output Format Function
ProgNr Int Program status: Current program number
SectNr Int Program status: Current section number
Reset Bool Program status: RESET
Run Bool Program status: RUN
Stop Bool Program status: STOP
InterlockActive Bool Program status: INTERLOCK active
StopSectEnd Bool Program status: STOP after reaching section end
ProgEnd Bool Program status: Program END
RunHalt Bool Program status: Program in RUN or STOP
PwrFailStop Bool Program status: STOP after power failure
AVNotfound Bool Program status: Provided actual value not found
NewSectLoaded Bool Program status: New program section loaded
ProgSelected Bool Program status: Program selected
ProgNotfound Bool Program status: Program not found
CurrentProgChanged Bool Program status: Current program changed
StarttimeEnabled Bool Program status: Program start at specific time/date enabled
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Datalogger [FB114]

Controls the SE-7xx datalogger and returns its status (“automatic mode”).
Must be inserted if the datalogger is used (after the Programmer block).
Do not use with Datalogger_Manual [FB115].

Input Format Function

ProcessStart Bool Starts the datalogger and after 5 seconds starts the programmer
DatasetTrigger Bool Trigger dataset

SelectClock2 Bool Select clock 2 instead of clock 1 for data logging

Output Format Function

ProcessstartActive Bool Received a local (PLC) or remote (SE-7xx) process start event
LoggerActive Bool Datalogger active

LogArchiveFullWarning Bool Log archive nearly full

LogArchiveFullError Bool Log archive completely full

Datalogger_Manual [FB115]

Controls the SE-7xx datalogger and returns its status (“manual mode”).
Must be inserted if the datalogger is used (after the Programmer block).
Do not use with Datalogger [FB114].

Input Format Function

ProcessStart Bool Generates a process start event

LogStart Bool Starts the current datalogger recording

LogEnd Bool Stops the current datalogger recording
DatasetTrigger Bool Trigger dataset

SelectClock2 Bool Select clock 2 instead of clock 1 for data logging
Output Format Function

ProcessstartActive Bool Received a local (PLC) or remote (SE-7xx) process start event
LoggerActive Bool Datalogger active

LogArchiveFullWarning Bool Log archive nearly full

LogArchiveFullError Bool Log archive completely full
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