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PROFINET Device Library with FBs and HMI Faceplates

Preface

This tech note is a follow-up
focus in FB or Function
communication st
and Disabling
Portal V16
don’t hesi

note with a continuing

d the Enabling
lates . TIA
stance, please

n Blocks or FBs since the S5 series of PLC from the earl
ity to consolidate repetitive program code into a single.i
es with each instance call storing the results in the form
n. This is no different than adding an IEC Timer instruction
ame (instance) to create the necessary memory space (instan

There are
OFINET 10-Device numbered from 1 to 512. Also, the library includes a FB that

nd Deactivation of an individual 10-Device.

CEAdvancedTech.com
677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790




CEAT Library PROFINET Status & Control V16

Anything you create is a TIA Portal V16 project can be placed into one or more appropriately named

Libraries. Items from a library created in V16 can be accessed and used from any other TIA Portal V16 or
ghand grouped in a Library:

later project. Here is a list of the indivi

PLC: OBs, FCs, FBs, DBs, PL@ echnology Obijects,

Scripts,
objects

Libraries

Options |
#| Library view £l
? | Project library
-+ | Global libraries

[
suoppnIsu| G|

EIEE -

Wersion

¥ LUl Long Functions
¢ LL| Monitoring-and-control-objects
b ||| Decumentation templates

EU!ISEJ_E”

ul

syse| ki

sapeiqr) &

+ | Info (Global libraries)
Name ? |
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Browse until you locate the Folder “CEAT Library PROFINET Status & Control V16.” Open the folder and
you should see the file name with the extension al16. Single Click on the file. Please note by default,

the “Open as read-only” box is checked. Leave it checked and click on the Open button. If you have yet
to open this library, then it will be in its okigi
Compressed Libraries and loc

archived library. Choose the

m Open global library

Look in: | CEAT Library PROFINET Status & Cantral W11 v| E- ?‘ i v
* Marne - Date modified
. | AdditicnalFiles 5/1/2020 11:19 AM
Quuick access I 5/1/2020 11:19 AM
- Systern 5/1/202011:19 AM
TP 5/1/2020 11:19 AM
Desktop UserFiles 5/1/2020 11:19 AM
- Vi 5/1/2020 11:19 AM
] XRef 5/1/202011:19 AM
Libraries ﬁ CEAT Library PROFIMET Status & Control V1£.al16 37172020 11:31 AM
This PC
" £ >
NE;!WR File name: |CE:ETL|brar:,r PROFINET Status & Control V16, ~ | [ Gen |
Files of type: | Global library | | Cancel |
[+] Open 2= read-only
IR Open global library >
Look in: | | CEAT - Siemens Libraries V| @ % = @~
* Mame Date modified
CEAT Library PM Status & Control 5/1/2020 4:58 PM

Cuick access

CEAT Library PM Status & Control.backup
| CEAT Library PROFINET Status & Control V16
@ CEAT Library PROFINET Status & Control V16.zal16

472972020 9:01 AM
57172020 11:32 AM
5172020 4:39 PM

£ >
Metwork e game. | 5 ‘ = Qpﬂr‘l L
Flesof type: | Compressed libraries (zal16;"zal15_1;"zal15; ~ | Cancel |
Open as read-only
4
CEAdvancedTech.com

677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790




Library items are grouped together. Located under “Master Copies -> PLC: S7-1500, S7-1200” are two
PLC Data Types and two Function Blocks. Located under “Master Copies -> HMI: Basic HMI with S7-
1200” is a Basic HMI Tag Table and a grouped HMI Screen Object for a Basic HMI panel. Located under

Tvees oo et "

| Global libraries
Bl U T e (Al =
MNeme  \Version

£ MMMMMMP@

: LIRSS e R A S e S R R A S S R R 3

] L[l Leng Funéti:;nr.
¢ LL| Menitoring-and-control-objects
b Ll Documentation templates
¥ ||| CEATLibrary PROFINET Status & Control V16
> 3] Types
 [i:) HMI Comfort Panel
b |17 PN Device Status
3 PM Device Status 1-64
¥ ] PN Device Status 65-128
b 7 PN Device Status 129-192
¥ [27 PN Device Status 193-256
¥ [i] PN Device Status 257-320
b [5] PN Device Status 321-384
b [2] PN Device Status 385-448
b [E] PN Device Status 449512
3 PN Device Status Header
w | Master copies
w [2:] HMI: Basic HMI with 57-1200
=, PN Device Status 1-16 Basic HMI Tag Table
-~ PN Device Status 1-16 Group
« [fz) PLC: §7-1500, 57-1200
1] PN Device Status
4 PROFINET Device Control
Z- PROFINET Device Status
1i#l ProfinetDevicestatus
» i Common data
r [ﬁ Languages & resources
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FB — PROFINET Device Control
In the previous tech note “PROFINET Device Status and Control”, the D_ACT_DP was illustrated and

described as the instruction to use for Activating and Deactivating a PROFINET IO-Device using MODEs 1
and 2 respectively, and MODE 0 to confi tivated or deactivated.

D_ACT_DP

EM EMND
7 P e BEQ RET WAL — =777=
T3 —— MODE BUSY —1=<77.7=

777> — LADDR

Itis de a device is activated or de confirmation.
rol the activation, deactivation, and information that al
Device Control” Function Block was created to provid
a single PROFINET I0-Device, integrating the DP_ACT _|
eactivate have replaced the MODE. Separate Activated :
d in addition to Busy and Status (which is RET_VAL).

B33

"Prdevice3”
S m .
EMN END
aloe — Activate Activated —if2lze
al-= — Deactivate Deactivated — &l2¢
0~ HW_Device Busy =t f3l2e

Status — 1650

d drag the “PROFINET Device Control” function block to the Program Blocks
-1500 PLC Station. Then, open OB1 and drag “PROFI ice Control” onto

~ | Master copies
» £z HM: Basic HM with S7-1200

v [g Program blocks

i
B M:? new block ~ [&:] PLC: 57-1500, 57-1200
3 Main [OBT] Llij FM Device Status

& PROFINET Device Control [FB4] & PROFINET Device Contral
2 PROFIMET Device Status
1l ProfinetDeviceStatus
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As was true in the previous tech note for the DP_ACT_DP input pin LADDR, click on the input pin
Hw_Device to get the popup list where you can scroll down until you find the Hw_Device data type for
the respective PROFINET IO-Device. Here, the b1-et200sp-pn device is selected.

¥DB33
“PNdevice3”
. B4 -
EN EMO

falos — Activate Activated —75l:=

|22 — Deactivate Deactivated — ==
| _pgyim Busy — falze
' "ActDeactPMNdevicel” Instance DB of ... DBZ28
@ "b1-et200sp-pn~IODevice” Hw Device
= "b1-g120~0Device™ Hw_Device
W=l "b1-g120~-PROFINET interface~.. Hw_Device
U= "bi-kp8-~lODevice” Hw_Device
W= "b1-f180cODevice” Hw_Device

J=1 “b1s7-1215fc~PROFINET interf.. Hw_Device
W& "b1-x208~0Device”

Hw_Device
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After power is applied to the CPU, the EN enable input will execute the “PROFINET Device Control”
instruction every scan. With both Activate and Deactivate input pins FALSE, the instruction will execute
MODE 0 to check if the device at Hw_Device is Activated or Deactivated.

Providing a TRUE at the Deactivatgei xecute MODE 2. With
success, the Activated out ill go TRUE. MODE 2 is
only executed one ti ain if you want
to execute anoth

ly executed o
to execute ano

output pin will go TRUE.
FALSE and then TRUE again if you wa

e deactivated immediately after power is applied, then
ddress used at the Deactivate input pin is TRUE. It may be
retentive to retain the TRUE value, before power is cycled.

“DB33
"Phdevice3"
._ EEa
“PROFIMET Device Control®
EM EMD
b LER THUE
"Activate Device” Activated |— &=
Fm—————- Activate FALSE
Deactivated —= =10
3Bz FN'SE
*Deactivate Busy~—flie
Device 16
| Fm—————- Deactivate Status — | 650
300
"b1-et200sp-

pr~lODevice” m—
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FB — PROFINET Device Status

All five modes of the DeviceStates instruction have been combined into a single Function Block called
“PROFINET Device Status” with each instance Data Block for each PROFINET network used by the CPU,
Data Block holding the status of

reducing the amount of code require
each mode for the PROFINET

*B32
"PMIET"

WFBS
"PROFIMET Device Status®
EM EMO
0 — Hw_loSystem
0 — MaxDeviceNum

and drag the “PN Device Status” and “ProfinetDeviceStatus” data types to
of the S7-1200 or S7-1500 PLC Station.

v || Master copies
b %z HMI: Basic HM with 57-1200
~ [£2] PLC: 57-1500, 57-1200

[] PN Device Status
s _ 2 PROFIMET Device Control
| ProfinetDeviceStatus < PROFINET Device Status
I#| ProfinetDeviceStatus

~ [ & PLC data types
‘5'5' Add new data type
@ PM Device Status

g the “PROFINET Device Status” function block to the Program Blocks folder of the
C Station. Then, open OB1 and drag “PROFINET Device Status” onto a free

~ [ Program blocks v || Master copies

& Add new block b %z HMI: Basic HM with 57-1200
& Main [OB1] - 22| PLC: 57-1500, 57-1200

4 PROFIMET Device Control [FE4] 1] PN Device Status

4 PROFINET Device Status [FES] 4% PROFINET Device Control
3 PROFINET Device Status

Iiil ProfinetDeviceStatus

ech note for the
an UINT or Unsigned

It has an input pin for
LADDR input pin of the De
Integer data type for the maximu ue from 1 to 1023 for the
maximum device number as determined from lew. The purpose of the MaxDeviceNum
input is to combine the results from each of the five MODEs of the DeviceStates instruction mentioned
in the previous tech note, into two new arrays in the Static area of the FB, called Device[#] and
Station[#]. Enter a value of 500 to populate array positions 1 to 500. Any entered value greater than
1023 will be considered a value of 1023. If the default value is left unchanged at 0, then the FB will
populate array positions 1 to 16 as the maximum number of devices the $7-1200 PROFINET IO-

Controller can scan is 16.
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The Device array is for the individual status bits of each PROFINET device, using the PLC Data Type
“ProfinetDeviceStatus”. Please note the arrangement of the individual states are not in sequential order
per the MODE number. For example, PROFINET Device 3’s Exist bit from the “PNIE1” named PROFINET
network can be used in a network to al ccur knowing there is good

communications to that devic

B ¥ Device Array[0..1023] of "ProfinetDeviceStatus”

= b Device[0] "ProfinetDeviceStatus”
¥ [Device[l] "ProfinetDeviceStatus”
L] Disabled Bool s
Device[3].Exist
= Configured Bool |
L] Exist Bool
= Faulty Bool
= Froblem Bool
= p Device[2] "ProfinetDevice5tatus”

binary representation of the individual states in a Byte data type, per the order
the individual states as bits 0 to 4. The name Status, in the Static area of the

ace declaration area, uses the “PN Device Status” data type, which includes the
parison instruction of the Station status can be used in a network.

Status "PM Device Status”

® ¥ Station Array[0..1023] of Byte "PMIET" Status.
= Station[0] Byte Station[3]
= Station[1 Byte ==
- = -~ _l B},rtel
= Station[2] Byte =

Station[3] Byte
m are true if the PROFINET 10-Controller has not detected the PROFINET I0-
s), or if good communications exist and there is a diag ig,on the |0-Device.

e binary representation of the Status for each devij ollows:

Problem Faulty Exist Configured Disabled
1

Not Configured “

0

Disabled 3 0
Good Communication 6 0
1

1

No Communication
Diagnostic

BRRrRkr|kR|lo|.
ololo|lr|o|. |

A Text List and/or a Graphic List can be used in a Siemens HMI Panel to display the status of a device.
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Basic HMI Panel — PN Device Status 1-16
When a Siemens S7-1200 PLC is used, a Siemens Basic HMI Panel is usually paired with the S7-1200.

Although a feature rich PLC, the S7-1200 does not have the built-in System Diagnostics like the S7-1500.
The S7-1200 PLC is typically used for ired with a Basic HMI Panel for an
inexpensive system. Two ite sic HMI Panel for use with
the instance data bloc he Library, click and
drag the “PN Devi ic HMI station.

v (4 H\Mitags ~ | Master copies
g showall tags = [%:] HMI: Basic HM with 57-1200
i Add new tag table 5 PN Device Ststus 1-16 Basic HM Tag Table
¥ Default tag table [0] - PM Device Status 1-16 Group
PN Device Status 1-16 Basic HM Tag Table [19] v [£z] PLC: 57-1500, 57-1200

Device Status 1-16 Group” onto a 7” or larger Basic HM

~ [l Master copies
¥ [tz HMI: Basic HMI with $7-1200

=4 PN Device Status 1-16 Basic HMI Tag Table

» [z PLC: 57-1500, 57-1200

SIEMENS SIMATIC HMI

Ty Good i agnost C)

Disabled [Ho Cnmms‘
.

N o =

11
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The grouped HMI objects have already linked to the “PN Device Status 1-16 Basic HMI Tag Table”. Open
this tag table. Please note under the Connection column that each HMI tag is currently an Internal Tag.
These 19 tags must be linked to the Status area in the instance data block name that was assigned to
“PROFINET Device Status” function block instance data block is the same name as
the function block with the “ older, single click on the
instance data block to di h element name
from the Details Vie
for each matchi

d the array.

Projectd9 » HMI_1 [KTP700 Basic PN] » HM tags *» PN Device Status 1-16 Basic HMI Tag Table [19]

J Devices ” Plant objects

\
] = B3

PN Device Status 1-16 Basic HMI Tag Table

=l s NPLCname « PLCeg Address | Acce.. Acquisition eycle

B¢ Add new block "Jﬂdeine‘d*[__;] E 5 l:|
& Main [OB1] <Internal tag> <lindefined> 1z
3 PROFINET Device Control [FE4] ginternal mg= Undefined
4 PROFIMET Device Status [FBS] <Internaltag=> <lindefined=
@ PROFINET Device Control_DB [DE1] usint <nternal tag=
! PROFIMET Device Status_DB [DBE2] P Usint <intemnal tag=
~ | Details view usint dnternal tag= Aindefineds
usint <internal tag: Undefineds
usint <internal tag>
A usint <Internal tag= <Undefined=
Offset | Data type Usint <internal tag= Undefined
HW_IOSYSTEM usint <internal tag:= dindefined=
Ulnt usint <Intemal tag>
= usint <intemal tag= Undefineds
) usint <nternal ag= Undefined=
Ulnt usint <internal tag=> Lindefined>
String usin® <Internal tag> dUndefineds>
Gethlame Bool e < <Internal tag= <Undefined=
<@ b Device Array[0..1023] of “ProfinetDevi.., 2 ~ status_StationNumber  Ulm <nternal tag= undefined

40  DisabledRetval Int }‘__/";Add news

you a couple of minutes to complete. The HMI tag table should look similar like
hot. Please note the HMI tags are now connected to the PLC and the Acquisition
e rates are set to one second by default. Modify each to 100ms.

PN Device Status 1-16 Basic HMI Tag Table

| Neme Detatype  Connection [PLCname . PLCtog |Address | Acce..|
- Status_GetMame Bool HMI_Connection_1 PLCE 1 *PROFINET Device Status_DB".Status.GetName <5

&1 | Status_Station_1 Byte HMI_Connection_1 PEC 1 *PROFINET Device Status_DB" Status.Station[1] <y.. 1s
-1 Status_Station_10 Byte HMI_Connection_1 PLC_1 "PROFIMET Device Status_DB" Status.Station[10] <y | T
- Status_Station_11 Byte HMI_Connection_1 PLC1 "PROFINET Device Status_DB" Status Station[11] =y.. 1s
- Status_Station_12 Byte HMI_Connection_1 PLC 1 "PROFIMET Device Status_DB" Status.Station[12] <sy.. 18
&1 Status_Station_13 Byte HMI_Connection_1 PLC 1 "PROFINET Device Status_DB" Status Station[13] <=y 1s
& | Status_Station_14 Byte HMI_Connection_1 PLC_1 "PROFIMET Device Status_DB" Status Station[14] <=y. 1s
e | Status_Station_15 Byte HMI_Connection_1 PLC 1 "PROFINET Device Status_DB" Status Station[15] <y.. 15
- Status_Station_16 Byte HMI_Connection_1 PLC 1 “PROFIMET Device Status_DB" Status Station[16] <y.. 1s
&1 | Status_Station 2 Byte HMI_Connection_1 PEC 1 *PROFINET Device Status_DB" Status.Station[2] <y.. 1s
- Status_Station_3 Byte HMI_Connection_1 i E e § "PROFIMET Device Status_DB" Status.Station[3] =y.. 18
-2 Status_Station_4 Byte HMI_Connection_1 PLC1 "PROFINET Device Status_DB" Status Station[4] <y.. 15
-1 Status_Station_ 5 Byte HMI_Connection_1 PHET "PROFINET Device Status_DB".Status. Station[5] <sy... | 1S
-2 Status_Station_6 Byte HMI_Connection_1 PLC1 *PROFINET Device Status_DB".Status.Station[6] <y. 1s
&1 | Status_Station_7 Byte HMI_Connection_1 PLC_1 "PROFIMET Device Status_DB" Status.Station[7] =y. 18
-1 Status_Station_8 Byte HMI_Connection_1 PLE T "PROFINET Device Status_DE" Status.Station[8] =Y. 15
- Status_Station_9 Byte HMI_Connection_1 PLC 1 “PROFINET Device Status_DB" Status.Station[9] <y.. 1s
- Status_StationName string HMI_Connection_1 PLC 1 *PROFINET Device Status_DB".Status.StationName <y.. 1s
-1 Status_StationMumber  Ulnt HMI_Connection_1 PLC_1 "PROFIMET Device Status_DB" Status.StationNumber <y | T

<fAdd news
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Each numbered, pill shaped oval represents the Device number of each PROFINET |0-Device and
provides the device status per the color key located in the upper right-hand corner. You will notice the
color codes correspond to the color code table in the “FB - PROFINET Device Status” section of this tech

yeader above.

SIEMENS SIMATIC HMI

: Deviua # Device Name (40 characters max) m‘r Good Y
m devlca_;a Disabled No Cumms

A

Ya Y N

* * 11 * 12 * i3 * 14 *m*mm

CEAdvancedTech.com 13

677 Congress Park Drive | Dayton, OH 45459 | 800.228.2790




Comfort HMI Panel — PN Device Status xx-xx Faceplates

When a Siemens S7-1500 PLC is used, a Siemens Comfort HMI Panel is usually paired with the S7-1500.
Even though the S7-1500 already has the built-in System Diagnostics that provides you the ability to drill
down into a single I0-Device on a PR iagnostic using the Systems
Diagnostic View screen obje evices that a Siemens S7-
1500 PROFINET IO-Con with 64 10-Devices
and has been size data block of
the “PROFINET, vice Status
Header” an

* 3] Types
* [%tz| HMI Comfort Panel
[ PN Device Status
D‘ PN Device Status 1-64
[z PN Device Status 65-128
[Z PN Device Status 129-192
= PM Device Status 193-256
[} PN Device Status 257-320
[z} PN Device Status 321-384
[Z] PN Device Status 385-44%
[Z] PN Device Status 449512
b [=] PN Device Status Header

SIEMENS SIMATIC HMI

T

. W WO WL CSWE W (PN

/ | Device # Device Name (40 characters max ot Config Good m
: 0000 0000000000000000000000000000000000000000 'Sabledililo Comms

2 ( 3 4 X5 X6 (7 X 8)
12 X 13 X 14 X 15 (16 ) |

0 (21 (22 X 23 X 24 ).

X29 X(30 X 31 (32 )

X 37 (38 X 39 X 40 )

X 45 )46 X 47 )X 48 )

X 53 X 54 X 55 X 56 )

X 61 (62 X 63 X 64 )

ofwl

O

-
¢
¢
C
¢
¢
¢
:55(

NiH|IR|WIN|=
NIOI= W o
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If using more than one group of 64 10-Devices, then you can choose to place the “PN Device Status
Header” onto a Template screen and reference that template for each screen containing a “PN Device
Status xx-xx” faceplate. Unlike the Basic HMI panel where 19 individual tag names had to be dragged
into the HMI tag table one at a time, o peeds to be dragged over this time. Itis
the PLC Data Type (or User Da is used by the “PROFINET
Device Status” function b he same instance
data block illustrateg eader” has focus
on the HMI screg
Window. Sig

Project9 » HML_1 [TP700 Comfort] » Screens » Screen_ 1

= [l Program blocks
B Add new block
4 Main [OB1]
4 PROFINET Device Contreol [FB4]
48 PROFINET Device Status [FB5]
‘ @ PROFINET Device Control DB [DB1]
{@ FROFINET Device Siatus DB [082]

RS

<]

e | Details view

§(XXXXXXX%’§
' A

| Name Offser  Data type
L0 TOD’%

a Y1nY11Y19Y1’:Y14¥1:Y1

Hw_loSystem HW_IDSYSTEM <

MaxDeviceNum Uint P s Heade ta I 2 EMpertles Il.,lnfo HJDlagnostlc; I
)i v Status PN Device Status” e

} Station Array[0..1023] of Byte interface [ Animations | Events [ Texts |

@ StatienNumber Uint i2
StationName Strin

e i Name Static value Dynamizaticn
ol GetName Bool .
@ » D Array[0..1023] of *Profinet kR PR R

evice rayl0.. of “Profinet...

PN_Device_ Status_UDT | PROFINET Device Status_DB_Status [EmE

Int

aol DisabledRetval

rag and drop for each “PN Device Status xx-xx” faceplate. Or, since the PLC tag has
o the HMI Tag Table, you can click on the field itself to give focus. Next, click on
the slashed circle. Then, click on the box with the three dots and select the

ed in before in the header, and click on the checkmark button.

Name Static value Dynamization

¥ Properties_Faceplate
- f_"|!25 .

PN_Device Status UDT

~ [ PLC_1 [CPU 1518-4 PNIDF]
4 E@,—E Software units
b ';:l Program blocks
] [ﬂa Technology objects
» Lg PLC tags
] Eﬂ Local modules
~ [ HMI_1 [TF700 Comfort]
- E@ HMI tags

Ehiagic e R Y

g | PROFIMET Device Status_DB_ Status PM Device Status

~ % Default tag table [2] ~
(<] Il | ¢] i
[ ] showall & Edit
15
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The faceplates can be resized allowing more than one group of 64 |0-Devices to be displayed on a
common screen on a larger Comfort HMI Panel. Here is a screen shot of 22” TP2200 Comfort HMI.

Project9 » HMI_2 [TP2200 Comfort] » Screens » Screen_1
= =B I USAz:

Ax s g T —3 Bacdis Brllls e Froaig

VETTDETTDE

364
(37150372 X373 X378
37903800381 (382 X
& 387 388 ;; 390 "
90395 396 5 397 398 X 399
CaD3 404 X 405 406 5 407 X 408
Ca1a 415

T YTy Ty

& < N < AN
(420 5450 X 451 X 452 X 453 X 454 X 455 X 456 )
458 450 )C460 X 461462 X 4563 X464
OCAB6 (467 X468 X 469 ) 470 ) A71)
X474 )CA75 476 X 477 X AI8 X
(482 ) 483 X484 X 485 ) 485 X 487
e N e il

7480 5C400 50401 X497 X 403 ) 494 (495
(499 5 500 X 501
50590506 9 H07 0 5080 500 ¢ 510 511

ool o=
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References and Useful Links

Siemens trial software provides for a 21-day trial license and can be downloaded from the following
Siemens Industry Online Support web links. Please note the PLC, Safety, and HMI are on the same
installation “DVDs”. If you do not havese ogin (one-time). This is required
to download the *.exe file fore

STEP7 Basic/Professig

STEP7 Safety B

WinCC Bag
PLCSI DVD”

httg s.com/cs/document/109772803/simatic-step-7-incl-sa
i pnid=24462&Ic=en-US

Btry.siemens.com/cs/document/109771710/sinamics-startdrive
138&Ic=e

Nts
Siemens S

17
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