Application Note
FESTO

CMMT-AS as auxiliar Axis working with Sinumerik

The following documentation describes how a CMMT receives CMMT-AS
a value over an “R-Variable” from the Sinumerik control. That
value is used as set position.

Siemens Sinumerik

When the G-Code is started, the program is paused in an “M”
instruction and restarted once the CMMT has reached the
desired position.
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Caution

A previous investigation controlling a CMMT on a Sinumerik 840D as a NC axis came to
the following conclusion:

“It is not possible to connect the CMMT as a NC Axis, because CMMT does not support
Telegram 136 which is mandatory for an NC Axis. This possibility is not given. Also, the
Siemens drives all use Drive-CliQ for communication.”

Siemens provides an Application Note how to use a Sinamics S210 as a NC axis on a
Sinumerik MC.

The goal is to check whether this Application Note can be used also with our CMMT to
run a CMMT.

The answer in this case is clear: it is not possible to use the CMMT as an NC axis
following the application note.

With the CMMT in TiA we do not have a possibility to configure telegrams like with the
S210.

See following configuration options:

Configuration options S210:

|2l Properties | Info i Hﬂ Diagnostics

JGenelal [ 10tags | system constants | Texts |

General X
> Drive control-Telegrams

Ethemet addresses

~ Telegram configuration Send (Actual value)
~ Drive controlTelegra

Send (Actual value: Drive Partner

Receive (5etpoint)

Name |Drive control-Telegrams | = [mc |
D (o s Role [Device ] | controller ]
P adaes
Telegram | SIEMENS telegram 105 [+
slot [3 |
startaddress [PZD 1 -] [11800 |
Length [10 words | [10 words |
Extension |— ] - ]

Organization block = T..

Process image PP CK |
Hardware identifier [304 |
[ Properties |4 Info )% Diagnostics
JGenelaI H 10 tags H System constants H Texts |

General X
> Drive control-Telegrams

Ethemet addresses

w Telegram configuration Receive (Setpoint)
~ Drive control-Telegra

Send (Actual value) Drive Partner

Name |Drive controlTelegrams |« [rca ]
D e s Role [Device ] | controller ]

Pactes:
Telegram | SIEMENS telegram 105 =]

slot [3 ]

Startaddress [PZD 1 = [ 1800 ]
Length [10 words | [10 words |
e B ]

Organization block = ..

Process image [FIP CK =

Hardware identifier [304 ]

It is furthermore not confirmed, if this application note will also work with a Sinumerik ONE
because the example is based on a Sinumerik MC.

Based on the feedback from Siemens so far, it is not possible today and not planned to use a 5210
on a Sinumerik ONE as a NC axis.



https://support.industry.siemens.com/cs/attachments/109769849/109769849-Application_SINUMERIK_MC_with_SINAMICS_S210_as_NC_axis_en.pdf
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1. Components — Hardware and Software
For the test with only Siemens components the following parts are used
HW:
Component Type
Servo drive CMMT-AS
Servo Motor EMMT-AS
Sinamics $120 Control Unit 6SL3040-1MAO01-0Axx
Sinamics $120 Smart Line Module 6SL3430-6TE21-6Axx
Sinamics $120 Double Motor 6SL3420-2TE15-0Axx
Module
Simotics Motor 1FK7022-5AK71-1LHO
Motor- + Encodercables -
Sinumerik ONE PPU 1740 6FC5317-4AA00-1CAQ
Sinumerik MCP 398C 6FC5303-0AF25-0AA0
Sinumerik ONE CNC SW SD-card 6FC5852-1XG15-0YA8
SW:

Component Type

Festo Automation Suite

Sinumerik Step 7 TiAV17 Upd.6 -

Sinumerik Step 7 Toolbox V17 =

Upd.12

License CNC-SW 31-3 (from SW 6.0) RIZeCH:EyRb Iz [0NT:{0)
License Sinumerik Operate /NCU 6FC5800-0BS00-0YBO

N

Commissioning CMMT-AS

Please refer to application notes from CMMT-AS: “CMMT-AS-PN controlled by SINAPOS functions
block with Siemens S7 1500 controller”.
SINAPQS | Festo DE



https://www.festo.com/de/de/search/?tab=SUPPORT_PORTAL&q=SINAPOS&documentTypeGroup=EXPERT_KNOWLEDGE&documentTypes=

3. Commissioning Sinumerik ONE

3.1 Commissioning Sinumerik ONE with Sinamics S120, Simotics S-1FK7

In general Siemens provides a lot of useful documentations and manuals for their Sinumerik ONE
system.

A very good overview with links to different information provides the following page:
Technical documentation for SINUMERIK ONE, version 6.14 - ID: 109782281 - Industry Support
Siemens

3.2  Electrical Commissioning

Components are connected like the following:

X122 X100
DIO, DI1, DI2

pIAY

X150/1

X150/2

Please make sure DIO, DI1 and DI2 at X122 on the Sinumerik are true (24V input).
Meaning of these inputs:

Table 7-18 X122 digital inputs/outputs

Pin Signal Signal Meaning Default set-
name type ting
1 DIg I Digital input 0 ®

Input ON/OFF1 infeed (if one infeed with a DRIVE-
CLiQ connection is operated at the NCU}

2 D1 I Digital input 1 X
Input 2. Operating condition OFF3 drives

"OFF3 - rapid stop”™

Braking with a configurable OFF3 ramp (p1135,
p1136, p1137); thereafter, pulse suppression and
switching on inhibited. The drive stops controlied. The

braking response can be set separately for each SER-
V0.



https://support.industry.siemens.com/cs/document/109782281/technical-documentation-for-sinumerik-one-version-6-14?dti=0&lc=en-DE
https://support.industry.siemens.com/cs/document/109782281/technical-documentation-for-sinumerik-one-version-6-14?dti=0&lc=en-DE

Pin | Signal Signal Meaning Default set-
name type ting
3 D2 | Digital input 2 —
Selection safe standstill group 1

SHISBC - Group 1 SINAMICS Safety Integrated (SH =
p2601 release)

3.3 Licensing

All needed licenses are provided by Siemens on their Online Software Delivery (OSD) platform.
With a valid user and password the licenses can be activated with Siemens Web License Manager.
All steps are described well on the platform.

Once the licenses are activated, they can be downloaded.

For further information please follow this link.
Here you can find additional documents:

SIEMENS

Web License Manager -

@ Contact -= Internal
User menu Home

» Direct access
» Barcode-/multiple assigning
» Customer login

» Display license key As of November 1, 2023, the use of the Web License Manager requires authentication with Siemens 1D.
Reqgister now with Siemens 1D: Siemens 1D

Update to the Web License Manager 3.0

» Manage license pool

You can learn more about the Web License Manager 3.0 here:

SINUMERIK SINAMICS SIMOTION WLM Information V140 EM.pdf
EN SINAMICS RT licenses and Web License Manager. pdf

DE SINAMICS RT Lizenzen und Web License Manager pdi
Licensing_SINUMERIK V100 EN.pdf

The process to download licenses on the Sinumerik ONE are described in this Siemens
documentation.

You can check the status of available and needed licenses on the Sinumerik ONE:

Setup menu
If all needed licenses are activated, you will see the following screen:


https://www.automation.siemens.com/swdl/?lang=en
Home%20(siemens.com)
https://motion.siemens.com/dwh-p/dwh/swl/files/Licensing_SINUMERIK_V100_EN.pdf

SIEMENS SINUMERIK ONE

Licensing

| &l Serial number of SD card: S5M9G8JD42HY111E
Product: SINUMERIK ONE

Machine namelno.:
All
options

Missing
lic.lopt

g o S —
License Key is sufficient! Activate
test license

Reset

(po) 4
Active license key: Exp. license
8D3L-9A2K-AXBP-LBEM-L i ’

Read in
license key

«
Back

;] L Setup Li- ! Net-
archive censes work

Missing licenses can be checked here:

SIEMENS

Licensing: Missing licenses/options

Overview

) Al

options.

Missing

% H lic.lopt.

Search b

Reset
(po)

Exp. license
requirement

Set option
acc. lic.

&
Back

;] L Setup Li- i Net- > |1
archive [ work

On the same page you will also find the option to read in new licenses. Please follow the steps
described in the documentation mentioned above.

SIEMENS SINUMERIK ONE

Licensing

| ol Serial number of SD card: S5M9G8ID42HY111E

Product: SINUMERIK ONE
Machine namelno.: Overview

- All

options
% Missing
lic.lopt.

License Key is sufficient! Activate
test license

Reset
(po) %

Active license key: Exp. license
8D3L-9A2K-AXBP-LBEM-L i ’

Read in !
license key

«
Back

]

| | >

] Setup Ui Net-
archive censes work



3.4 Commissioning with real hardware

The commissioning of the system is done according to a Siemens documentation called
“Sinumerik ONE Work steps for configuring and commissioning”.

Version 07/2021 is the last one with a separate chapter regarding commissioning steps of a drive
on a real machine.

SI E M E N S Introduction 1
Fundamental safety 2
instructions

SINUMERIK Overview =
Requirements and

SINUMERIK ONE engineering tools 4

Work steps for configuring and o 5

commissioning Licensing

ol o g -

N N A R 4

Commissioning a drive (real 10
machine)

o 11
Upgrading a PLC project 12
Appendix A

Valid for:
SINUMERIK ONE + export version

Create MyVirtual Machine V1.2
CNC software V6.15

07/2021
ASE474509473 AD

Newer manuals focus only on the virtual machine.
Please follow the given instructions in this manual to commission the Sinumerik ONE.

Although the manual focuses on the commissioning with a virtual machine, all steps concerning
the PLC part are also identical for the real machine.

At this point only a reference to the most important chapters.

e 4.3 Requirements for a real machine

e 4.4 Software/Hardware of a real machine
e 6 Engineering PLC

e 10 Commissioning a drive (real machine)


https://support.industry.siemens.com/cs/document/109801341/sinumerik-one-works-steps-for-configuring-and-commissioning?dti=0&lc=en-DE

Some hints regarding this test system.

e CNC-SW used on the Sinumerik ONE has version 6.15 SP1
For NC version<6.15 SP2 it is required to use TiA V17 with Toolbox V17.

e Toolbox V17 provides different Sinumerik ONE PLC Basic Program version.
In this case it was required to use version 6.14.

5 |

| Global librarles

L 7 .',':: =
[is' s TR = B Bf = g
Nome g
» [1] Buttonz-andSwitches ~l2

b L1l Long Functions
» [L] Manitonng-and-controlabjects
» Ll Documentation templates
P L SINUMERIK ONE PLC Basic Program V6.14.0.0 I =
w |1} SINUMERIK ONE PLC Basic Program V6.15.0.0
» (5] Types

v | Maszter copi=s

Each newer version results in a version incompatibility on the Sinumerik ONE.

| surppy |

e Although the test system has a MCP 398C it is possible and required to follow the
instruction o using the data types “LBP_typeMcp483Millinglnput” and
“LBP_typeMcp483MillingOutput” to establish a working communication between the
Sinumerik and the panel.

MCP
Name Data type Address
<l » MCPin | "LEP_typenicpa83nillinginput® [E)] %00 [+
2 4@ » McPOut "LBP_typeMcp483MillingOutput™  %Q0.0

e Forthe MCP communication we used the default settings.

MCP set up as IE

You can assign a logical address to the MCP for communication via Ethemet with the 10-bit
switch S1.

Table 2-5 Setting of switch 51 as delivered

1 2 3 4 5 [ 7 B 9 10 | Meaning
off | off | off | off | off | off | on | on | off | off | MCP address 192

Soitis an Ethernet based communication on the address 192. This means the setting from
the documentation can be taken over:

W1
"LBP_ConfigBF"
EN ENO
MCPNum
%DB7 DBWI166
P00 *LBP
“MCPIN" =3 MCP1In ConfigData".
PIQO.O MaxModeGroup — M8 sodeGroup
"MCPOUt” MCP10ut
192 Ad %DB7.DBWI168
< MCP1BusAdr "LBP_
SET#7TDOOAS MAFPATiman o + F R

e AxisEnable function is only called once (See chapter 6.5.7) since we have only one real
motor connected.

e The connected motor is configured as an x-axis. There is no spindle axis in this project.
Please consider this in chapter 10.



3.5 Test the system after configuration and parametrisation.

MCP:

If everything is configured correctly, the keys on the MCP stop flashing. Only active keys light up
statically.

If they still flash, the communication between the Sinumerik and the MCP is not working.

Please check again all settings, hardware and software, and download the project again.

Enable and jog motor:

With the described steps in the documentation the system is enabled as soon as all errors are
reset.

Please check if there are errors present, reset them (“Reset” key on the MCP) and check, if the
motor is enabled.

If the used motor has an absolute encoder, like in this case, you should be able to jog the motor
now.

SINUMERIK

|
BEEA
BHA :
50

BEEE EEE
I8 EEO

With the following keys the motor can be jogged in positive and negative direction with two
different velocities.

SIEMENS SINUMERIK

70
60 .
r |
Wy 7
. . . \
106 P03 e poiNT)
o
) — I — 4 5 b
VAR 1
== aEpE 06
=

Bl G & . @
1000 I10000 S MCS
O @AB N EEE B8 A



NC program example

1. Create a new NC program on the Sinumerik.
Open the Program manager and create a new program.

SIEMENS SINUMERIK ONE

09128123

3:16:55 AM
3:16:55 AM
1:30:17 AM

£ Part programs 03/09/12
& [ Subprograms 03/09/12
= B3 Workpieces 03/16/12

o E3TEST 0912823 12:12:48 PM
B TEST2 MPF 40 03116/12  1:33:37AM C—
[ TEST_ MFUNC MPF 56 09/28023  12:11:31PM
New )
Open
Mark
Copy
Paste
Cut
NCIWorkpieces/TEST.WPD Free: 7.5 MB »
[ o= | | | | | |

09128123

SIEMENS SINUMERIK ONE 11:13 AM
Name Type Length Date Time -
£ Part programs DIR 03/109112  3:16:55 AM
3 Subprograms DIR 03/09/12  3:16:55 AM
& 5 Workpieces DIR 03116112 1:30:17 AM
= ESTEST WPD 09128123 12:13:26 PM -

New G code program Directory
12:11:31 PM

TEST__MFUNC

Type Main program MPF

Name TEST

G code

Any

INPUT
oo 0 G2 I I A 1 I m




2. Write your program in the editor. The program is saved as soon as you close the editor.
The following code shows a movement of the x-axis between three positions.
In between there is one M-functions “M100”.

SIEMENS SINUMERIK ONE

NC/WKSITESTITEST

Search )

Mark
Copy
Paste

Cut

No| B
= ecute

mn
v

NC Vari- Simu-
é Contour e E .
LK ous lation

SINUMERIK ONE

SIEMENS

Length
&3 Part programs DIR 03/09112  3:16:55 AM
3 Subprograms DIR 03/09/12  3:16:55 AM
= B3 Workpieces DIR 03/16/12 1:30:17 AM

5 E3TEST WPD 09/28/23  TesTurr |8 PM
TEST MPF 50 092823  12:14:31PM |
TEST2 MPF 40 0301612  1:33:37 AM
- [BITEST_MFUNC MPF 56 09/2823  12:11:31PM

Open
Mark
Copy
Paste

Cut

NCI/Workpieces/TEST.WPD Free: 7.5 MB

mn
v




SIEMENS SINUMERIK ONE

NC/WKSITESTITEST
+ Reset
Machine Position [mm] TFES

X1 0.000 T

Y1 0.000 :
0.000
Z1 0 000 0.000 mmimin 70% AlG
functions
NCIWKSITESTITEST
Zoom
act. val.
E
- b lock — b
| = o EEEE=Y | EXEE E

SINUMERIK

1
:



3.6 Handshake between NC program and PLC using M-function

The goal of this chapter is to show a possibility how to handle a handshake between the NC- and
PLC-world.

Let’s have a look on the created NC-program from the previous chapter:

SIEMENS

G0Go0Y
X091
X100
X2001
M1009
X0
M309

1

In this example, the NC program is paused at M-function “M100”.

At the same time a PLC program is started. Once this PLC program is finished, the NC program
should continue.

So we need a possibility to read the M-function on the PLC side, pause and finally continue the NC-
program from the PLC.

Siemens provides a function called “LBP_CallBackAusFuc”. Using this one it is possible to create
such a handshake.
Here is an example code:

1 "LBF_CallBackRuxFunc" (Chan := 0):
3 EFICASE #iStep OF
4
5 0: //Check for changes on M-function. If a change is recorded, write M data to variables
& B IF "LBE Chanl™.MlChange THEN
7 #dwMl := DINT_TO DWORD("LBF Chanl™.M1):
#wExtMl := INT_TO WORD("LBP_Chanl™.ExtMl):
s IF $dwMl = 30 THEN //M30 closes the program. No interruption at this point.
10 $iS5tep := 100;
11 ELSE
1z #iStep := 107
13 | END_IF;
14 | END_IF;
15
16
17 10: //Interrupt NC-Code. Wait until confirmation and continue
13 "LBF_Chanl".RA RIdisable := TEUE;
1% //Rt this peoint it is possible to call another program, for example a movement controlled by a CMMT (as PLC axis)
| IF "MCPin".axisl0 THEN //Button on MCP "No. 10". Can ke alsoc MC signal from an axis movement.
zl "LBF Chanl".h RIdisable := False;
2z #iStep := 07
23 | END_IF;
z4
25 100:// Do nothing; step back to 0
26 #$i5tep = 07
23 |END_CASE;

1. The function “LBP_CallBackAuxFunc” is called at the beginning.

2. Step 0 checks, if a change on any M-function occurs.
With a change, it will write two values into local variables.
In this case only “LBP_Chan1.M1” is important. It contains the number of the M-function.
The following IF-ELSE condition checks the number. If it’s “M30” it will jump to the last
step without any actions.
In any other cases, it will jump to step 10.




3. Step 10 will now pause the NC-program (LBP_Chan1.A_RIdisable := true).
The user has now the possibility to start any other PLC-program.
The PLC program and the NC-program will stay in this state until we get an acknowledge to
proceed.
In this case it’s the key “no.10” on the MCP.

[STEMENS] SINUMERIK

EEE EnB
A0 BAEB8

_.) —ei —» (@‘
" 1000 fl0000 S uos
coABDE EHEER BE88

Once it’s pushed, the NC-program will continue, and the PLC-program returns to step O
waiting for a new M-functions.

3.7 Readvalue from NCin PLC

The idea is to show a possibility how a user can set a variable on the Sinumerik ONE in the NC
world, which can then be used in the PLC world for example to change a target position of a drive.

Siemens provides a function block called “LBP_ReadVar [FB2]”.
This function block is described in this documentation in chapter 11.6.2 with an example using the
R variables on the Sinumerik.

Because the needed steps are described well in the documentation, the following part is to show a
practical approach.


https://support.industry.siemens.com/cs/attachments/109823003/ONE_plc_fct_man_0723_en-US.pdf?download=true

1. Create a data block for accessing NC variables.
This step is described in the chapter 11.6.1.2.

B NC-VAR-Selector - m] x
Project  Edit Code Option Help
NEEHdg9 v, Softwareversion 435 -

NcData  Sinamics

Area Component VariableMame SystemVariableName Type ]
238 Cll PA declarProtObjectReall ] REAL
239 Cll PA workpiece Status INT
240 Cll PA fixture Status INT
241 c AP _ SRR« = Parameterlo REAL
242 Cll 5 GOMade SAC_GOMODE WORD
243 | 5 aGGL] SA_GG WORD
244 Cll 5 alinkTransRate SA_LINK_TRANS_RATE WORD
245 Cll 5 aMonifact SA_MONIFACT REAL
246 o s aTehskC SAC_TC_ACKC WORD
247 Cll 5 aTeCmdC SAC_TC_CMDC WORD v

|F'rcject: C:\Users'Festo\Documents'\Project war

Area Component VariableMame 57 Alias Mame Type

cm RP pall] C1_RP_pal_1 REAL
In this case we want to have access to the R variables on the Sinumerik ONE.

2. Callthe function block LBP_ReadVar and assign the needed inputs and outputs.

%DB6 S5
"LEP_ReadVar_
DE"
WFB2
“LBP_ReadVar"
EN ENO
"Rvalue_DBE".x Error == false
ReadDataRvalue — Req *Rvalue_DB" x
NumVar NDR —iDataRvaluelsRead
“nevar® . C1_RP_ State 16#0
rpal_1— Addri
16%0 — Unit1
1650 — Column1
Line1
NULL — Addr2
Columna
Lined
“Rvalue_DE".r
YValuel RO
MULL RDZ
MULL RD3
MULL RD4
MULL RDS
MULL RD&
MULL RD7
MULL RDB

In this case Req, NDR and RD1 are assigned to a DB of a function block, which controls the
read process.
Addr1 is assigned to the data block created in step 1.




3. Write a program to control the read process.

Example:
1 FICASE #iStep OF
2 -10:
3= IF #xReadDataBRvalus AND NOT #xBunComplete THEN
4 $iStep := 0;
5L END IF:
& u]
7 //Bead R Variakle 1
g #xReadDataRvalus = true;
50 IF #xDataRvalusIsRead THEN
10 $rBvalue := grvaluesl;
11 #i5tep := 107
1z | END IF:
13
14 10
15 #$xRunComplete := true;
16 #$i5tep = -10;
17 | END CASE;

The read date is written to a local variable “rRvalue”.

4. Rvariables can be changed directly on the Sinumerik ONE:

10106123

SIEMENS SINUMERIK ONE 1:50 PM
R variables -
7 RO 6852 R15 0 R30 0
R1 0 R16 0 R31 0
R2 0 R17 0 R32 0
[
R3 0 R18 0 R33 0
R4 0 R19 0 R34 0
R5 0 R20 0 R35 0 R
variables
R6 0 R21 0 R36 0
% Global
R7 0 R22 0 R37 0 GUD
R8 0 R23 0 R38 0 Channel
R9 0 R 24 0 R39 o_ P
R10 0 R25 0 R40 0 o
R11 0 R26 0 R41 0
R12 0 R27 0 R42 0
R13 0 R28 0 R43 0 Search  »
R14 0 R29 0 R 44 0 —
ar E »
|]:||‘:|] Tool Tool Work e Setting
|—a list |—a wear < offset R ariable ﬂ data > 2




5. By adapting the previous program (see chapter “Handshake between NC program and PLC
using M-function”) we can stop at M function M100. By pushing key no. 10 the read process is
started. After variable is read, the NC program can be continued by pushing the tcs key, which
basically is the key no. 11 on the panel.

"LBP_CallBackRuxFunc" (Chan := 0);
3 EICASE #iStep OF

5 0: //Check for change 4
€H IF "LBP_Chanl".MlChange THEN

#dwMl := DINT_TO_DWORD("LBP_Chanl".Ml);
#wExtMl := INT_TO_WORD("LBP_Chanl™.ExtMl);

write M data to variables

sd IF #dwMl = 30 THEN //M30 closes the program. No interruption at this point.
10 #iStep := 100;

11 ELSE

12 #iStep := 10;

13 | END_IF;

14 END_IF:

5

nl".A RIdisable := TRUE;

Read R variable when key no.1l0 is pushed
in".axisl0 THEN
"RValue_DB".xReadDataRvalue := true;

25 d taRvalueIsRead AND "MCPin".tcs THEN
28 xReadDataRvalue := FALSE;

27 ue_DB".xRunComplete := false;

28 #iStep := 100;

29 | END_IF;

30

31 100:// Rese € interrupt; step back to 0

32 anl".A RIdisable := FALSE;

33 =07 N

34

35 | END_CASE;

36

The value from the R variable is written to a local variable, which now can be used within the PLC

program.

RValue_DB

Name Data type Start value Monitor value Reta

1 < > Input
2 |af= aluel | Real 0.0 6852.0
3 = *RunCemplete Bool false TRUE
4 <@w xDataRvaluelsRead Bool false FALSE
5 <@ > Output
6 @" istep Int -10 -10
7 |40 = dwiil DWiord 1680 1650000_0000
8 4@mw wExthil Wiord 1650 16_“[)000
9 ame= | rRvalue Real 0.0 6852.0 |
10 |q0 = *ReadDataRvalue Bool false FALSE

11 |« InOut
12 |1 Static
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