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Question

How can | control a SINAMICS “Active Line Module” (ALM) via Profibus DP
Drive?

Answer

Follow the steps of the description.
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1 Background

There is no technology object for the SINAMICS ALM (active line module)
and it can consequently not be powered up like an axis via MC_Power.
However, the option (from S7-Technology V2.0 on) of limited access to
devices at PROFIBUS DP Drive (byte address 0-63) exists via the MC
blocks MC_ReadPeriphery and MC_Write Periphery. This enables to power
up the ALM from the user program.

In the following, an example is used to describe this process.

2 Configuration Instructions
2.1 HW Config

1. Create the SINAMICS drive in the hardware configuration (in the
example PROFIBUS address 4 is to be assigned to the drive).

Figure 2-1
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2. For the moment, do not modify the telegram setting
Standard telegram 1, PZD2/2.

3. Do not forget to select clock synchronization for SINAMICS in the
Clock Synchronization tab.

4. Save and compile your hardware configuration.

Figure 2-2

[0 Hy Config - [SIMATIC 300(1) (Configuration] -- ALM_Control]
Eﬂ] Sy Edic Insert PLC  Wiew Options  Window  Help

[+1
E [ew Ckr = 2
—  Open.. Chrl+0 E M
Open OMLIME
Close OFIBUS[1]: DP master spstem (1)
Save

Save and Compile Chrl+5

Properties. ..

Import...
Export...

Consiskency Check, Chrl+Al+E

Prink... Ckel+P
Prinkt Preview, ..
Page Setup...

1 ALM_Conkrol SIMATIC 300013

£ Template_MowveaD_ExplaIMATIC 30001)
3 kst SIMATIC 3000170

4 Template_fl_shears_gxplSIMATIC 300007

£ Exit Alt+F4

rhlil im 1R

5. Subsequently exit the hardware configuration.
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2.2

S7T Config

1. Open the technology
Opening for the first time immediately opens S7T Config.

Figure 2-3

Q SIMATIC Manager - ALM_Control
File Edit PLC  Wiew Window  Help

D 22| & |Es|@) sl [2 25

Insert Opkions

=-££8 ALM_Contral
SIMATIC 300[1)

-[@8 crumTT-20P
E|{§‘_?| S7-Pragramrm(1) Uk Chrl+
{B] Sources Copy Chrl4+C

{£H Blocks

------ 3 Technology
E SIMAMICS_S120 Delete Dl
[+-(z5] FE_ALM_Cantral

Object name Symbaolic name

T =chinoloo Crrl+Alk+0

Paste Chrl+y

PLC *

Configure Technology

Rename Fz
Obiject Properties. .. Alt+Return
Special Object Properties ¥

2. Now configure your SINAMICS drive (you can of course also perform
an automatic configuration online).

Figure 2-4

#~ ST Config - 4LM_Control
Project  Edit  Insert  Target system  Wiew Oplkions  window Help

2= T [ T (e e [ N ET Y

EI"% ALM_ Conkral
B Insert single drive
=-[ smMaTIC 300(1)
= Technologie
[+ A¥ES
[+-_] EXTERMAL ENCODERS
&0 CamMs
=-flla SNAMICS_5120
..... h Configure drive unit
Y Overview
% Configuration
> Topology
) -Em Conkrol_Unit

+1-{_7] MOMITOR
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221 Configuration SINAMICS

1. Double-clicking Configure drive unit results in the menu-driven
configuration of SINAMICS.

Figure 2-5

Configuration - SINAKICS_$1 20 - Insert infeed
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Option module

[JInfeed
[JInfeed - additional data
[JPROFIEUS process ds
[lnzert drive

]S urnrnary

Thiz wizard helpz you to configure a drive unit with a drive
and optiohally with an infeed.

Are pou uzing a SINAMICS infeed with
DRIME-CLIG connection in thiz diive unit’?

r\-ﬂﬂ

¢ Back | Cantinwe » | Help
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2. Select Yes and Continue,
subsequently the ALM is selected

Figure 2-6

Configuration - SINAMICS_S5120_1 - Infeed

W] O ption module
W]l nzert infeed

[w]lnfeed - additional data
[JPROFIEUS process d=
[Jln=zert drive

]S unnnmary

Caonfigure the infeed:
Marne:

Operating type:
Supply valtage range:
Coaling method:

Type:

Selection

Infeed_1

|.-'-‘-.c:tive lire rnodule

|34 380 - 480V

|Internal air coaling

|Ever_l,lthing except Cabinet Elements

Led Led L] Lo

Type [order nio.
E5L3130-7TE 21-Bdds
ESL3130-7FTE23-BAdx
ESL3130-7TE25-B44
ESL3130-7TE 28-044
ESL330-7TE3-24Ax
E5L3330-7TE32- 140k
E5L3330-7TE32-Badx
E5L3330-7TE 33-B44x
E5L3330-7TE 35-044
E5L3330-7TE36-144

ECI 23N IFTEI0 AL AL

v Line filker available
-

-

¢ Back | Continwe » |

Code num...
e 10015

B kW EOA 10016

Ba kW 924 10017

B0kW 1344 10018

120... 2004 10019

132, 2104 16001

160... 2604 16002

235, 3804 16004

300, 4904 16005

380... BOSA 16006
R0 DA A 1EnnG

| £

Help
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3. Inthe next window, select
Siemens telegram 370 for the infeed (370)

Figure 2-7

Configuration - SINAMICS,_$120_1 - PROFIBUS process data exchange (infeed)

[w] O ption module

W]l nzert infeed

[w]lnfeed

[w]Infeed - additional data

[Jlnzert drive
C]Surnrnary

|nfeed: Infeed_1

Select the PROFIBUS meszzage frame type:

PROFIBLS meszzage frame: | SIEMEMS telegram 370 for the infe k
|

SIEMEMS telegram 370 for the infeed [370
Free telegram configuration with BICO [339]
N,

[nput data [words]:

Output data [words]:

Motes:

1.  The PROFIBEUS process data will be interconnected ta BICO
parameters in accordance with the selected meszage frame type.
These BICO parameters cannot be subzequently changed.

¢ Back | Continue » | Help
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4. You are then prompted to define your power unit(s).

Figure 2-8

Configuration - SINAMICS_S$120 1 - Insert drive

(W] O ption module

W] lnzert infeed

W] Infeed

W] lnfeed - additional data
WFPROFIEUS process dz

[ 15urmmany

Do wou want to configure a drive [power unit, makar,
encoder]?

* Heg " Mo

The wizard guidez you through the drive configuration.

IF pou want ko configure several drives, select
the element "lnzert dive' in the project navigator
after finizhing the configuration.

< Back | Continue » | Help

Note The following steps, the configuration of SINAMICS, are not described
explicitly since they are not part of the FAQ.

The following components or settings were used in the example and the
respective information is displayed in the figures below:

e A double motor module is used.

e The motors feature a Drive-CliQ interface.

e The selected Profibus message frame is 105 to ensure that DSC can be

used.

V1.0
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2.3 Aligning S7T Config with HW Config

1. After completing the SINAMICS configuration (Chapter 2.2.1), in the
Navigator in SINAMICS S120 open Configuration.

Now you see the PROFIBUS communication of your configured
SINAMICS drive:

Figure 2-9

= S7T Config - ALM_Control

Project Edit Insert Target system View Options Window Help
i el | B3| &l| 2 || @] ] ]| M2 | a5 || 25| | LR | AL Vil s [ 2 2 o | @ | @
x

-1 B Al _Control WP SINAMICS_$120 - Configuration =13
) Insert single drive
= [ sIMATIC 300(1)
] Technalogie
+ ] AXES
+. ) EXTERNAL ENCODERS Object| Drive object |-No.| Message frame type [1address|o address| axi
+-_] CAMS 1 Infeed_1 2 [BIEMENE ielegram 370 for infeed v|256.259  256.259
= flla SIHAMICS 5120 2 Drive_1 3 |SIEMENS telegram 105 777 777 | 777 777 |Achs
; Overview 3 Drive_2 4 |SIEMENS telegram 105 777777 | 777777 |Achs
Configuration i i — J—
bl 4 Control_Unit |1 Free message frame configuration with BICO | —. -

> Topology
+-[Em Control_Unit
= Infeed_1
> Configuration
> Contral logic
+]- % Functions
43 Communication
+- % Diagnostics
%23 Inputfoutput component

=5 Drives Align with Hw Config
) Insert drive

+- ] Drive_L
+- ] Drive_2
+-{_] MORITOR

FROFIEUS meszage frame WVErsinn ﬂverview]

The diive objects are supplied with data in the following sequence hom the PROFIBLUS message frame:

Technalogy ﬂg SINAMICS_S120

Press F1 ko open Help display, Offline mode

2. Clickthe 2A1ign with HW Config button.

3. Click Yes in the message box to start the hardware addressing.

Figure 2-10

Alignment with HW Config
A
L

The PROFIBUS [DP zlave] configuration in HW Config will be reconfigured.

Hote:

The alignment with H\W Caonfig affects all available drives of this drive unit. Any uzer-specific meszage
frame extensions will be last.

Do you want to carry out the alignment with Hw Canfig now?
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Figure 2-11
W SINAMICS_S120 - Configuration

PROFIBUS message frame ]‘«-"ersinn OWErviEw

The drive objects are supplied with data in the following seguence from the PROFIBUS meszage fame:

Object|Drive ubjec‘t| -Nn.l Message frame type laddress |0 addressl Axis

1 Infeed_1 2 |SIEMENS telegram 370 for infeed | 256 257 2RE 257 -

2 Drrive_1 8 SIEMEMNS telearam 105 288,277 |298.277 | Achse

S Drrive_2 4 SIEMENS telegram 105 275297 | 278.297 | Achse
4 Control_Unt |1 Free message frame configurstion with BICO | —. — —_ -

&lign with HW Config |

The addressing is stored outside the process image and has to be changed
for the ALM.

4. Close the configuration by clicking the Close button. It is important to
close this window; if it is not closed, the changes made later are not
applied in HW Config.

5. Reopen your HW configuration in HW Config. Select the object
properties of the drive and select the Configuration tab.

Figure 2-12

tﬁ,& HYW Confie. - [SIMATIC 300{1) (Configuration) - ALM_Contral] 'Q'T'El]]
D82 % & || D= 98] w2
~
%‘;—g;riﬁ ]
1 ~
2 CPU 317T-2DP
at ] MDA
ES Technologie
X3 DRDAIVE] — PROFIBUIS(1): DF master spstem (1)
XIT £A
4 =
5 DP Slave Properties E\
[
= General  Configuration | Clock Synchranization |
g Defautt -
Object Telegrams
10 &
= 1 Telegram 570, PZ0-171 |
2 Telegram 105, PZD-1040
3 Telegram 105, PZ0-1040
4 Mone e
£
:I:l [4) SINAMICS_S120
Slot i Module .. | laddiess | O address | Comment = JLJ
4 ||| Drebae . 2AT Survey ADetail / K ’
i3 e Pz SR DG
£ e Dt Activate... ]
i Le otz L . Master-Slave configuration 1
& Do g SBE AT Moien [2) DPIDRIVE)
£ Drive 0503 Station: SIMATIC 20001)
pidl L iz SRS
2l e Ltz ‘
A7 Doina Pata
13
b Ok Cancel Help
Press F1 to get Help,

V1.0

09/06/05 11/21



_ALM_e.doc

Copyright © Siemens AG 2005 All rights reserved
FAQ

SIEMENS

Controlling a SINAMICS ALM via Profibus Entry ID: 21971603

6. The configuration is locked for inputs and has to be activated. Click

Activate...
Figure 2-13
DP Slave Properties E

General Configuration l Clock Synchronization]

Drefault -
Object Telegrams
1 |Telegram 370, PZ0-141 |
2 Telegram 105, PZ0-1040
3 Telegram 105, PZD-10/0
4 Mone

Survey £ Detail / K o[

Anote onfiguration 1

Master: [2] DP[DRIVE]
Statian: SIMATIC 30001]

Comment: |

Cancel Help

7. Click Yes to confirm the message box.
Figure 2-14

Configuration (4184:63201)

The master/slave configuration has been generated
autornatically and i therefore blocked for uzer entries.
Thiz 1z to prevent unintentional user entriez. Do wou kil
want to activate the configuration for user entries?

L.}
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8. Select the Detail tab
Figure 2-15

DP Slave Properties

X

General  Configuration l Clock. Synchronization]

Default -
Cibject Telegrams
[Telegram 370, PZ0-141 i |
Telegram 105, PZD-1040
Telegram 105, PZD-1040
Mone

o R =

Sum@ K _)IL

Inzert object | Delete abject |

i azter-Slave configuration 1

M aster: [21 DFIDRIVE]
Station: SIMATIC 300[1)

Camment: ‘

Cancel Help

Note To ensure that the ALM can be addressed with the blocks
MC_ReadPeriphery and MC_WritePeriphery, it is required that the input
and output addresses are located in the area 0-63.
Figure 2-16
DP Slave Properties E|
General Configuration l Clock Synchronization ]
Sliot Im local slave =
Type Address Type
4 | Actual value |PCDA Ingut
5 | Setpaint PCD1 Output
E |Axiz dizcon...
¥ |Actual value |PCD Ingt 2 255 --- 10
8  Setpoint PCO1 Output 2 255 - 10
9 |Axiz dizcon.. |
10 | Actual value  |PCDA Ingut 2 275 --- 10
11 | Setpoint PCO1 Output 2 273 - 10 |
V1.0 09/06/05 13/21
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9. Change the I/O addresses so that they are located in the area 0-63.
In the example, the address area from byte 50 should be used,; it is thus

required to change address 256 to address 50 in SLOT 4 and in SLOT

5.

DP Slave Properties

10. Click oK to apply the changes.
Figure 2-17

General Configuration l Clock S_I,Inu:hru:unizatiun]

X]

Sliot Im local slave PROFIBUS partner =
Type Address Type  DP address | WO-address  Process image  Length
4 | Actual value  |PCD Ingt 2 50 --- 1
5 | Setpoint PCD1 Output 2 2o 1
B | Axiz dizcon...
¥ |Actual value  |PCD Ingt 2 253 --- 10
g | Setpoint P Cutput 2 255 .- 10
9 Axiz dizcon.. |
10 | Actual value  |PCD It 2 275 --- 10
11 | Setpoint PO Cutput 2 275 .- 10
12 Axiz discon... =
\ Survey i Detail / | <] | >
Inzert slot | Delete slat |
bl azter-Slave configuration 1
Master: [2] DPDRIVE)
Station: SIMATIC 300[1]
Comment;
k. Cancel Help
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11. A message box for the further proceeding is displayed.
Confirm by clicking OK

Figure 2-18

Configuration (4184:63215)

config.

"_-, Maticel
! If the telegram haz been changed, vou have to open the
FPROFIBLS telegram configuration in SCOUT/STARTER
of SINARMICS “"SIMNAMICS_5120" and press the “Adjust
o HY config'' button.
Only then will SCOUTASTARTER be adjusted to HWw

[ Do not digplay this message again.

12. Save and compile the hardware configuration and (important) exit it.

Figure 2-19

[ |3~

S Hyy Config - [SIMATIC 300{1) {Configuration) -- AL _Control]
li“] Station Edit Insert PLC  Wiew Options  ‘Window Help

(%) me sl BIo 2 W

1

2 CPU 317T-2 DP
£ AADE

7 Technofogie
X3 D808IE)
L £

4

PROFIBUS(] C

T

4] SINAMIT]

13. In the Navigator, reopen the SINAMICS configuration
Figure 2-20

= S7T Config - ALM_Control

Project Edit Insett Target system View

2 =

Options  Window  Help

=B ALM_Contral
h Insert single drive
= SIMATIC 300(1)
=] Technologie
+-_1 ARES
+ _| EXTERMAL ENCODERS
#-_1 CAMS
= fila stHAMICS_Stz0
B Overview
% Configuration
» Tooolooy

|122]] | Znldf% ||

nfiguration

The diive objects are supplied with data in the following sequence from the PRO] frame:

Object|Drive object| Ho.|

Meseage frame type /[I addressl 0 addres=\, Axis

Bk —

Infeed_1
Drive_1

Drive_2
Control_Unit 1

SIEMENS telegram 370 tor infeed .. ... -
SIEMENS telegram 105 ... 3 Adhze
SIEMENS telearam 105
Free message frame configuration with BI

The address area of the infeed must display the addresses set in HW

Config!
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14. Save and compile your technology.
Figure 2-21

nfig - ALM_Control

=il mele|

= Bp AT Tarmral B SINAMICS_$120 - Configuration |- [2]x]

™ Insert single drive

PROFIBUS message frame IVElsmn Dverview'

The diive objects are supplied with data in the following sequence from the PROFIBUS message frame:

-
'] EXTERNAL ENCODERS

EObjev:(iDriue ubjen:l!—Nu.I Message frame type | address| 0 address| Axis
[+ ] camMs It Inteed_1 2 | SIEMENS telegram 370 for infeed 5051 50,51
=l StHAMICS 5120 258.277 | 258.27F |Mchse
> Overview Compilation 278.297 278297 | Achse
¥ Configuration Hco — — — =
N
> Topolagy -;:‘l

Control_Unit
Infeed_1
- » Configuration
» Control logic
[+ Functions
[+ Communication
[#- 3 Diagnostics
424 Inputjoutput component

E2

i:‘-a Drives Aligr with HWw Config |
%) Insert drive
[ @ Crive_1
[ Drive_2

B[] MONITOR

| 3
Close | Help

Technalogy & SINAMICS_S120

Press F1 to open Help display, Offline mode [ | 4|

15. You can now configure your technology objects. This step is not
displayed explicitly.

16. After completing the configuration of the technology objects, save and
compile the technology (the consistency can also be checked) and
subsequently exit S7T Config.

V1.0 09/06/05 16/21
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2.4

2.5

Technology Objects Manager (TOM)
Two simple positioning axes were created for our example, Achse 1 was
assigned to Antrieb 1 and Achse 2 was assigned to Antrieb 2.

If the TOM was opened and if new technology objects were added, the data
are reloaded after exiting S7T Config.

1. Confirm the message box by clicking ok
Figure 2-22

Edit technology objects [1114:2)

"j The data was modified and will be reloaded.

2. Create or update the technology DBs
Figure 2-23

I Technology Objects Management (TOM] -- ALM_ControBSIMATIC 300{1)tCPUI317T-2 DP =[]
Technology objects  Edit  Wiew Options  Window 7

= = N =R -

B $7_Programm(1) (Technology\Technologieobjekie) - ALM_ContralSIMATIC 300(1)\cPu317T-20p  [2)[E][K]

Technology DBs in black Folder

| DE | Symbol Technaology | Comment

| E

Technology DBs not vet created (Defaults list) 4+ Create

Symbol Techrology | Comment

[ EEEE]

[
|

4 objects selected

3. The TOM can now be exited.
Simatic Manager
If the MC blocks have not yet been copied into the project from the S7-Tech

library, this should be done now.
The technology DBs also have to be transferred.
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3 The Block ALM_Control

The MC_WritePeriphery block is used to control the ALM. The
MC_ReadPeriphery block is used to read back the status information of the

ALM.

The block ALM_Control was written to make this process more convenient.
It takes the control of the ALM and uses the above-mentioned blocks.

To simplify the control, a block was created which includes these two
blocks and a small control logic.

ALM_Control
BO EN Rdy _PowerUp BO | Ready for power-up
Power up [ BO ON RUN BO [ Run
Acknowledge fault | BO Acknowledge On_inhibit BO | On inhibit
ALM
No Profibus error | BO DP_Slave_OK Alarm BO | Warning
Input address | I~ IN_Addr Fault BO | Fault
Output address | I OUT_Addr ZSW_ALM W/ Status word (370)
ErrorID_Read W | ErrorID of MC_ReadPeriphery
ErrorID _Write W/ ErrorlD of MC_WritePeriphery
ENO BO
3.1 Input parameters
Table 3-1
Parameter Data type Initial value Description

ON BOOL FALSE As long as ON=True, it is tried to power up
the ALM.

The ALM goes to RUN mode if there are no
errors preventing the enable.

Acknowledge BOOL FALSE In the event of a fault of the ALM, this fault
can be acknowledged with Acknowledge
=TRUE.

DP_Slave OK | BOOL FALSE The signal of the “StationLifeList[x]" (node
accessible at DP Drive) from the MCDevice
data block has to be connected to this input

IN_Addr INT 0 Byte input start address of the ALM from the
hardware configuration
(possible values: 0-62).

Addr INT 0 Byte output start address of the ALM from the
hardware configuration
(possible values: 0-62).

V1.0 09/06/05 18/21
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3.2 Output parameters
Table 3-2
Parameter Data type Initial value Description
Rdy_PowerUp | BOOL FALSE Feedback of the ALM indicating that it is in
Ready for power-up mode.
RUN BOOL FALSE Feedback of the ALM indicating that it is in
Run mode.
On_inhibit BOOL FALSE Feedback of the ALM thatitis in
On_inhibit mode.
Alarm BOOL FALSE There is a warning at the ALM.
Fault BOOL FALSE There is a fault at the ALM.
ZSW_ALM WORD 0 Complete status word (370) of the ALM for
additional information.
ErrorlD_Read WORD 0 “ErrorID” output of the MC_ReadPeriphery
block
ErrorID_Write WORD 0 “ErrorID” output of the MC_WritePeriphery
block.
3.3 DP_Slave OK connection
This connection signals the ALM_Control block whether the connection to
SINAMICS is established.
The technology data block MCDevice contains the variable
StationLifeList [0..127]. This variable displays a list of the
accessible nodes at PROFIBUS DP(DRIVE) in an ARRAY. The number of
the ARRAY element corresponds to the PROFIBUS address. Value 1 of the
element means that the node is accessible, value 0 means that the node is
not accessible.
The bit representing the SINAMICS station now has to be transferred to the
DP_Slave_OK connection.
Example
The Profibus address of SINAMICS selected in HW Config is 4 (see
above). From MCDevice (DB 12 was selected in the example during
generating the technology DBs) the data bit DBx44 . 4 ensues for the
Profibus node with address 4. Thus the overall address is DB12 .DBX44 . 4
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Figure 3-1
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2.0 UpdateFlag W1e#0 Update flag

4.0 UpdateCounter i 160 Update counter

26.0 ErrorlD WHIE#D 1T of the last error

2a.0 ErratBuffer] WHIE#D First 3 ErrotIDs

ErrorBuffer| W 1eR0

ErrorBuffer| W 1B

Reservedd 1] Reserved

MaxLoopDuration 0,000000=+000 | Maximum command loop duration in [ms]

CrdLoopDuration 0.0000002+000 | Average command loop duration in [ms]

StationLifeLisk] FALSE Station life list {DP-MC nodes)

StationLiFeList FALSE

StationLifeList FALSE

StationLifeList]

StationLiFeList

StationLifeList]

StationLifeList]

S kit ot ot ca oo

x
Messages

D offline

3.4 Connections IN_Addr and OUT_Addr

In the example, address 50 (hardware configuration) was set as input and
output address for the ALM. For this reason, this number is to be specified

at the inputs IN_Addr and OUT_Addr.
Figure 3-2

DP Slave Properties

General  Configuration l Clock. S_I,Inu:hru:unizatiu:un]

X)

Sliot Im local slave =
Type Addrezs Type

4 | Actual value  |PCD Ingt

5 | Setpoint PCO1 Output

B Axiz discon...

7 Actual value [PCDA Imput 2 258 10

8 | Setpoint Pl Cutput 2 258 10

9 | Axiz dizcon...

10 | Actual value  |PCD Ingt 2 L] 10 o

11 | Setpoint PO Cutput 2 275 10
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3.5 Recommendations

We recommend locking the “RUN” feedback with the “Enable” for the
MC_Power of the axis. An axis should only be activated during the infeed.

In addition, it should be avoided to deactivate the infeed during operating
an axis.

3.6 LAD and FBD

The block is also available as source. To be able to compile the source, it is
required to specify an FBxxx with ALM_Control symbol in the symbol editor.
The generated block can be opened and the view can be set to FBD or
LAD.
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