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[ i matar- 1. ProfiNET

®

1. ProfiNET

Note: available only for drivers equipped with Profinet optional board (-—/-—-/EPN).

This document outline the details of the Profinet implementation for Minimotor DBS55 integrated
servomotor. By enabling Profinet/DSP402 “reference mode”, the servodrive is commanded by means of
CanOPEN DSP402 state machine and profiles.

For further information, please refer to: + DBS55 user manual: information about parametrization through
USB and PC interface + Dsp402 v3: information about device state machine, control word/status word
encoding and object dictionary.

1.1. Device identity

* Vendor_ID: 0x0419
* Device_ID: 0x0001

1.2. Process Data

There are four possible configuration of the Ethernet IP process data.

- Default(DFL): the standard process data implementing the profile velocity/torque/position/homing

« A: Standard process data with the possibility to read Digital and Analog inputs and command via
fieldbus the Digital Out. Parameter PO15 must be on 10-Fieldbus.

* B: A process data with the Cia 402 Touch probe functionality
« C: A process data with our manufacturer custom Touch Probe implementation

+ D: A process data with rms acceleration values of the three axis

You must select the corresponding device description and set the P176 parameter to the desired value.

1.2.1. Layout Default (DFL)

The configuration for process data is the following:

PLC Outputs (42 Bytes)
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(" Pmini-matar- 1. ProfiNET
Offset Type Attribute CIA402 Object DISET Meaning
0x00 u1e ControlWord 0x6040 0000h see DSP402
0x02 S32 TargetPosition 0x607A +0 position units
0x06 ule TorqueLimit 0x6072 1000 x0.1% Trq
0x08 S32 TargetVelocity 0x60FF +0 rpm
0x0C S16 TargetTorque 0x6071 +0 x0.1% Trq
OxOE us ModeOfOperation 0x6060 1 Profile ["
0x0F us Padding Byte
0x10 u32 ProfileVelocity 0x6081 +3000 rpm
0x14 us32 ProfileAccel 0x6083 +3000 rpm/s
0x18 u32 ProfileDecel 0x6084 +3000 rpm/s
0x1C S32 PositionLimit.Neg 0x607D.1 -2147483648 position units
0x20 S32 PositionLimit.Pos 0x607D.2 +2147483647 position units
0x24 S32 HomingOffset 0x607C +0 position units
0x28 S8 HomingMethod 0x6098 37 SetQuota "
0x29 us Padding Byte
PLC Inputs (18 Bytes)
Offset Type Attribute CIA402 Object DI ET Meaning
0x00 u16 StatusWord 0x6041 0250h Motor Status "
0x02 S32 PositionActualValue 0x6064 +0 position units
0x06 S16 TorqueActualValue 0x6077 +0 x0.1% Trq
0x08 S32 VelocityActualValue 0x606C +0 rpm
0x0C uie VDclink 0x3010 +0 x0.1V
(0] us ModeOfOperation 0x6060 1 Profile "
0x0F us Padding Byte
0x10 u16 ActualAlarm 0x3008 0 see DBS Manual
1.2.2. Layout A
The configuration for process data is the following:
PLC outputs (44 Bytes)
Offset Type Attribute CIA402 Object Default Meaning
0x00 uie ControlWord 0x6040 0000h see DSP402
0x02 S32 TargetPosition 0x607A +0 position units
0x06 ule TorqueLimit 0x6072 1000 x0.1% Trq
0x08 S32 TargetVelocity 0x60FF +0 rpm
0x0C S16 TargetTorque 0x6071 +0 x0.1% Trq
OxOE us ModeOfOperation 0x6060 1 Profile ["
0x0F us Padding Byte
0x10 u32 ProfileVelocity 0x6081 +3000 rpm
0x14 u32 ProfileAccel 0x6083 +3000 rpm/s
0x18 u32 ProfileDecel 0x6084 +3000 rpm/s

Pagina 2



[P minimatar- 1. ProfiNET
Offset Type Attribute CIA402 Object DISET Meaning
0x1C S32 PositionLimit.Neg 0x607D.1 -2147483648 position units
0x20 S32 PositionLimit.Pos 0x607D.2 +2147483647 position units
0x24 S32 HomingOffset 0x607C +0 position units
0x28 S8 HomingMethod 0x6098 37 SetQuota !
0x29 us Padding Byte
0x2A u16 Digital output 0x3002 0 bit0: DOUT1
bit1..15: not used
PLC inputs (22 bytes)
Offset Type Attribute CIA402 Object DISET Meaning
0x00 u16 StatusWord 0x6041 0250h Motor Status !
0x02 S32 PositionActualValue 0x6064 +0 position units
0x06 S16 TorqueActualValue 0x6077 +0 x0.1% Trq
0x08 S32 VelocityActualValue 0x606C +0 rpm
0x0C u16 VDclink 0x3010 +0 x0.1V
0x0E us ModeOfOperation 0x6060 1 Profile ["
0x0F us Padding Byte
0x10 uie ActualAlarm 0x3008 0 see DBS Manual
0x12 S16 Analog Input 0x3000 0 -32768 ... +32767
0x14 u16 Digital Input 0x3001 0 Bit0: DIN1
Bit1: DIN2
Bit2: DIN3
Bit3: DIN4
Bit4: DINS
Bit5..15: not used
1.2.3. Layout B
The configuration for process data is the following:
PLC outputs (46 bytes)
Offset Type Attribute CIA402 Object Default Meaning
0x00 uie ControlWord 0x6040 0000h see DSP402
0x02 S32 TargetPosition 0x607A +0 position units
0x06 ule TorqueLimit 0x6072 1000 x0.1% Trq
0x08 S32 TargetVelocity 0x60FF +0 rpm
0x0C S16 TargetTorque 0x6071 +0 x0.1% Trq
OxO0E us ModeOfOperation 0x6060 1 Profile ["
0x0F us Padding Byte
0x10 u32 ProfileVelocity 0x6081 +3000 rpm
0x14 u32 ProfileAccel 0x6083 +3000 rpm/s
0x18 us32 ProfileDecel 0x6084 +3000 rpm/s
0x1C S32 PositionLimit.Neg 0x607D.1 -2147483648 position units
0x20 S32 PositionLimit.Pos 0x607D.2 +2147483647 position units
0x24 S32 HomingOffset 0x607C +0 position units
0x28 S8 HomingMethod 0x6098 37 SetQuota "
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Offset Type Attribute CIA402 Object DISET Meaning
0x29 us Padding Byte
0x2A ule Digital output 0x3002 0 bit0: DOUT1
bit1..15: not used
0x2C u16 Touch Probe 0x60B8 0 "
Function
PLC inputs (32 bytes)
Offset Type Attribute CIA402 Object Default Meaning
0x00 u16 StatusWord 0x6041 0250h Motor Status "
0x02 S32 PositionActualValue 0x6064 +0 position units
0x06 S16 TorqueActualValue 0x6077 +0 x0.1% Trq
0x08 S32 VelocityActualValue 0x606C +0 rpm
0x0C uie VDclink 0x3010 +0 x0.1V
0x0E us ModeOfOperation 0x6060 1 Profile 1"
0x0F us Padding Byte
0x10 uie ActualAlarm 0x3008 0 see DBS Manual
0x12 S16 Analog Input 0x3000 0 -32768 ... +32767
0x14 u16 Digital Input 0x3001 0 Bit0: DIN1
Bit1: DIN2
Bit2: DIN3
Bit3: DIN4
Bit4: DIN5
Bit5..15: not used
0x16 uie Touch Probe Status 0x60B9 0 o
0x18 S32 Touch Probe Rising Edge position 0x60BA 0 position units
0x1C S32 Touch Probe Falling Edge position 0x60BB 0 position units
1.2.4. Layout C
The configuration for process data is the following:
PLC outputs (52 Bytes)
Offset Type Attribute CIA402 Object Default Meaning
0x00 uie ControlWord 0x6040 0000h see DSP402
0x02 S32 TargetPosition 0x607A +0 position units
0x06 ule TorqueLimit 0x6072 1000 0.1% Trq
0x08 S32 TargetVelocity 0x60FF +0 rpm
0x0C S16 TargetTorque 0x6071 +0 0.1% Trq
OxO0E us ModeOfOperation 0x6060 1 Profile ["
0x0F us Padding Byte
0x10 u32 ProfileVelocity 0x6081 +3000 rpm
0x14 u32 ProfileAccel 0x6083 +3000 rpm/s
0x18 us32 ProfileDecel 0x6084 +3000 rpm/s
0x1C S32 PositionLimit.Neg 0x607D.1 -2147483648 position units
0x20 S32 PositionLimit.Pos 0x607D.2 +2147483647 position units
0x24 S32 HomingOffset 0x607C +0 position units
0x28 S8 HomingMethod 0x6098 37 SetQuota "
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Offset Type Attribute CIA402 Object DISET Meaning

0x29 us Padding Byte

0x2A u16 Digital output 0x3002 0 bit0: DOUT1

bit1..15: not used

0x2C S32 Touch Probe 0x3020 0 Position Units
positioning offset

0x2C S32 Touch Probe 0x3021 0 Position Units
positioning
modulo

PLC inputs (22 bytes)

Offset Type Attribute CIA402 Object Default Meaning
0x00 u16 StatusWord 0x6041 0250h Motor Status 'l
0x02 S32 PositionActualValue 0x6064 +0 position units
0x06 S16 TorqueActualValue 0x6077 +0 x0.1% Trq
0x08 S32 VelocityActualValue 0x606C +0 rpm
0x0C uie6 VDclink 0x3010 +0 x0.1V
OxOE us ModeOfOperation 0x6060 1 Profile "
0xOF us Padding Byte
0x10 u16 ActualAlarm 0x3008 0 see DBS Manual
0x12 S16 Analog Input 0x3000 0 -32768 ... +32767
0x14 u16 Digital Input 0x3001 0 Bit0: DIN1
Bit1: DIN2
Bit2: DIN3
Bit3: DIN4
Bit4: DINS
Bit5..15: not used

1.2.5. Layout D

The configuration for process data is the following:

PLC outputs (44 Bytes)
Offset Type Attribute CIA402 Object Default Meaning
0x00 u16 ControlWord 0x6040 0000h see DSP402
0x02 S32 TargetPosition 0x607A +0 position units
0x06 ule TorqueLimit 0x6072 1000 x0.1% Trq
0x08 S32 TargetVelocity 0x60FF +0 rpm
0x0C S16 TargetTorque 0x6071 +0 x0.1% Trq
OxOE us ModeOfOperation 0x6060 1 Profile "
0xO0F us Padding Byte
0x10 u32 ProfileVelocity 0x6081 +3000 rpm
0x14 u32 ProfileAccel 0x6083 +3000 rpm/s
0x18 u32 ProfileDecel 0x6084 +3000 rpm/s
0x1C S32 PositionLimit.Neg 0x607D.1 -2147483648 position units
0x20 S32 PositionLimit.Pos 0x607D.2 +2147483647 position units
0x24 S32 HomingOffset 0x607C +0 position units
0x28 S8 HomingMethod 0x6098 37 SetQuota [
0x29 us Padding Byte
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Offset Attribute CIA402 Object DISET Meaning

0x2A u16 Digital output 0x3002 0 bit0: DOUT1
bit1..15: not used

PLC inputs (28 Bytes)

Offset Type Attribute CIA402 Object Default Meaning
0x00 u16 StatusWord 0x6041 0250h Motor Status 'l
0x02 S32 PositionActualValue 0x6064 +0 position units
0x06 S16 TorqueActualValue 0x6077 +0 x0.1% Trq
0x08 S32 VelocityActualValue 0x606C +0 rpm
0x0C u16 VDclink 0x3010 +0 x 0.1V
OxOE us ModeOfOperation 0x6060 1 Profile "
0x0F us Padding Byte
0x10 u16 ActualAlarm 0x3008 0 see DBS Manual
0x12 S16 Analog Input 0x3000 0 -32768 ... +32767
0x14 u16 Digital Input 0x3001 0 Bit0: DIN1
Bit1: DIN2
Bit2: DIN3
Bit3: DIN4
Bit4: DINS
Bit5..15: not used
0x16 ule Acceleration rms x 0x3031
0x19 ule Acceleration rms y 0x3032
0x1A u16 Acceleration rms z 0x3033

[1] see DSP402
[2] PO15=10 required for fieldbus operation
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[ mini_matar- 2. Application Example

2. Application Example

2.1. Tools
Tia V20 Example

Legacy Tia 16 Example (not explained here)

BSI| Parametrization software

2.2. Overview

This document show the creation of a DBS/FC smart motor application using Profinet communication
interface; a Siemens 1215C CPU controller is configured and an application is written into the Tia Portal
V16 development environment.

References:

« Siemens 1215C DC/DC/DC CPU
« DBS/FC Firmware version 4.041
 Tia Portal V19

2.3. Basic Application

2.3.1. Install GSD

+ Go to OptionsiManage general station description files (GSD)

74 Siemens - C:\WsersiTIA\OneDrive\DBS55_1Engine_V16\DB555_1Engine_V16

Project Edit View Insert Online | Options |Tools Window Help

Gi D1l sovepoiest. @ W Gl ¥ st e f Goorfire i I8 I8 2

Support packages V16 » PLC_1 [CPU 1215C DU

| Manage general station description files (G50}

JDevil:es || Plant objects . :
Start Automation License Manager

sl i m i [y | <D = 4 M
=i .qgtg_-ai-gi-ﬁ

[#] Show reference text

L] Global libraries »

¥ | 7] DB555 1Engine V16 Data type
K Add new device Block call ’
Eg-h Devices & networks 2 4fw Initial_Call Bool
- m PLC_1 [CPU 1215C DC/DCIDC] 3 dalm. Rermnanence Bool
[l'f Device configuration 4 4] * Temp
ﬂ Online & diagnostics 5 | = act_pos Dint
- r:al Program blocks =016 <Jm= act_rpm Int
ﬁ:iﬁ-'-.dd new block 7 4] m act_trg Int
& Main [OB1] : 8 daim run Bool
2 AlarmVocab [FCS] I

 Find the folder MM-DBS_vX.XXX\DeviceDesc\Profinet from the BSI Interface download
+ Select the shown GSD and click on Install
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[~ Tmini_natar- 2. Application Example

2.3.2. Add Mini Motor system to the project

« After having imported the GSD find in the Hardware catalog the motor

Pagina 8



[P minimatar- 2. Application Example

Options
w | Catalog
|minim-:|t|:|r |@E

v [ SIMATIC Thin Client
¥ E SINUMERIE operator components
¥ [ SIMATIC Controller Application
¥ I3 SIMATIC HMI application
w [[@ User applications
(3 SOFTNET Security Client
(3 OPC server
(@ Application

[ Filter Profile: | <Al F]E
[

¥ [l Communications medules
» [ SIMATIC Extension Units
b (1 Drives & starters
b E Metwork components
» [l Detecting & Monitaring
» (1 Distributed 10
b [ﬁ Power supply and distribution
» (1 Field devices
~ [ Other field devices
b [ﬁ Additional Ethernet devices
~ [l PROFINETIO
- E Drives
A4l FMinihotor Srl
~ [ DBSSS
[l DBs55-%xx Default
[l DEs55-%xK Extend-A
[l DB555-%xX Extend-B
[l DEs55-x%xX Extend-C
[l DEs55-%xX Extend-D

* Import in your project the DBS55-XXX file with the Process data you want to use. Refer to the first
section of this guide for how these process data are formed. For the example, the Default Process Data
is used.

« Once imported, remember to assign the device a name.
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2. Application Example

Change device

Write 10-Device name to Micro Memory Card

Start device tool..

M cut
25| Copy
IE Paste

% Delete

E Go to topology view
iy Go to network view

Compile

Download to device
ﬂ Go online
‘,‘ Go offline
14/ Online & diagnostics

HAHE e 3 3
+ Eatals g device name

Update and display forced cperands

QE' Cross-references F11
€ Cross-reference information Shift+F11
Show catalog Cerl+5hift+C
[ Export module labeling strips... .
‘g Properties Alt+Enter

Ctrl+x
Ctrl+C
Ctrl+v

Del

¥

b
Carl+K
Ctrl+ma
Ctrl+D

2.4. Example Explanation

Download and open the Tia V19 Example

We will take a look at how it works. It can be commanded via the variables in the MAIN code.

2.4.1. Mini Motor Elements

The Example is composed of 2 Mini Motor made FB and 2 Mini Motor made DB and 2 data types.
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iy Devices & networks
~ [ PLC_1 [CPU 1215C DC/DC/DC]
[l'f Device configuration
4| Online & diagnostics
~ [l Program blocks
""‘ Add new block
3 Main [OB1]
& MiniMotorDriveContral [FCE]
3 MM Status [FC7]
@ Control_Variables [DB2]
@ " CodifiedData [DBS]
@ MM _Cyclic_Data [DB1]
@ Record [DB4]
» -5 System blocks
¥ [ Technology objects
v lmi External source files

The MiniMotorDriveControl FC is responsible for all motor control. The MM_Status is a block to show
readily avalaible information at all times from the specific unit.

The MM_CodifiedData DB has strings informations and odes used in the Status block to give a text
feedback on the motor status based on the input data.

The MM_Syclic_Data has a copy of the cyclic data coming from the motor area of memory, for local
manipulation.

The other two DBS, Control_Variables and Record, are used and/or created automatically to support
Siemens blocks or to support the example commands to be changed in real time.

The Data types are just the Motor Cyclic data packaged in a neat format.

b [ PLC tags
- g PLC data types
I’ Add new data type
E| Code_Text
K| DBS55_In
| DBSS5_Out
v [z watch and force tables
¢ [& Online harkuns

2.4.2. FC Explanations

MM_Status
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2. Application Example

- Network 2: Motor Status

w This block reads and interpret the data from the motors. Showing the actual values for speed,
torque, position, but also which motor mode the motor is operating, which alarm it has and the
state machine logic. Also the Power Voltage

"MM_Cyclic_Data”.
I1_In

WFCcy
"MM_Status”
EM EMO
ActualSpeed
DBS_In Actual Position

Actual Torgue
Mode of
Operation
Mode of Op
Code

Alarm
DisplayAlarm
State Machine
Power Voltage

Fact_rpm
#act_pos
Fact_trq

#Motorhode

#MotorhModeCode

—i Falr

#ActiveAlarm
#5tatemachine
#\dc

The MM_Status FC takes as an input the MM_Cyclic_Data.M1_in, which is a local copy of the Motor image
sent to the PLC, copied in the first network of the Main program.

The Code inside looks at the Status Word, voltage, mode of operation and other data useful for a feedback

from the motor.

*Mhd_Cyclic_Data”.
M1_In

The outputs are:

TFC7
MM_Status™
EM EMO

0
ActualSpeed #=— #act_rpm

DBS_In 5
Actual Position — Fact_pos

o

Actual Torgue [— #act_trg

Mode of ‘Profile Position'
Operation — #Motorhode
Mode of Op 1
Code — #MotorModeCode
FALSE
Alarm —=1#alr
‘Mo Alarm’
Displayalarm — #ActiveAlarm
‘Mot Ready to Swit...
State Machine — #5tatermachine
240
Power Voltage = $Vdc

+ Actual Speed: The speed of the motor in rpm
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[ mini_matar- 2. Application Example

Wi
be

Actual Position: The position of the motor in encoder pulses, eventually scaled by the user using the
motor internal parameters

Actual Torque: the actual torque used by the motor. In thousands per rated nominal torque, so 1000 =
100% nominal.

Mode of Operation: The name of the Operating mode the motor is currently in
Mode of Op Code: The code of the current mode of operation

Alarm: boolean value if there is or not an error on the drive

Display Alarm: Text explaining the error

State Machine: Where the motor is in the DS402 State machine. This is done by reading the Status word
bits and the output is in text

Power Voltage: The voltage reading of the Motor Power Pins.

th this you have a quick look at all the motor variables, that can be used for all kinds of program
haviour.

MiniMotorDriveControl

Network 3: The general Mini M otor Drive Control logic

w The Motor can work in Profiel Position, Velocity,
Torgue and Homing. This is choses by the
Operating mode, following the DS402
nurnbering code for the otherating modes. The...

“artrd
Wanade"Imt b=

ke MiniMoiDnwontol™
—] ——1n 1]
Tt e bk’
 Conird, Horming Dors _ e
Miabatey Oy Stk ALK
e L
Tl Iy’
o Lrnabde
Ve Lnir] __ pmraion Hamimg bmer _ s
— Macarrum
ot PouSoang i =
Wariabden” Lri' __ Foms Puchrl i
Alarm — 8
“Contrd
e on " Fen
ATt Rt
l
LR T P —
“Contrd
anadan” e
Tl Target Posion

i Poulion Limis
L]

The MiniMotorDriveControl takes the inputs from the program and navigates the CanOpenDS402
commands automatically across all operating modes of Profile Velocity, Position, Torque and Homing to
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(" minimatar- 2. Application Example

send the correct commands to the motor.

The block needs the Cyclic Data In and Out to read and write to the motor. The Cyclic data out is then sent
out to the motor memory area by the last network in the example.

The Motor has 3 main Inputs.

The input EN is used to power the FC and initialize/shutdown the motor. This way the motor will be kept in
Ready to Switch On State.

The input Enable Operation will put the motor in Enable Operation, making it execute whichever command is
given depending on the modeofop variable.

* 1: Profile Position
+ 3: Profile Velocity
* 4: Profile Torque

+ 6: Profile Homing

The input Start Positioning/Home is used to start the actual homing or positioning of the motors.
For futher information, we demand the in depth explanation to the Canopen DS402 specification.
The other inputs set the variable used by the various modes.

Set Speed, Set Torque, Acceleration, Deceleration all contribute to the trajectory, with the velocity, maximum
torque that the motor can apply and the acceleration and deceleration, for a trapezoidal profile.

Position Limit Neg and Position Limit Pos are used to limit via software the range of movement for the
motor. When put at their maximum value they are disabled. These are -2*31 and 2*31-1

Target Position is used to set the target position to be reached by positioning mode when the Start
Positioning/Home input sees a rising edge.

Change Immediatly and ABS/REL are two options for profile positioning. The first one if true it will enable
immediate change of target position while the motor is already doing a move, otherwise it will but the new
move command in a buffer. The second if true enables relative positioning where the target pos is added to
the current position. False is absolute movements.

The Halt command PAUSES the current job and when it's removed the motor will RESUME the previous
command.

Home Method defines which homing method the motor will follow (see main manual), and home offset is
the offset to add to the 0 position.

The outputs of this block are bits that can be used to monitor specific mode of operation behaviour. They
are all bollean values self explanatory in their name. Be sure to correctly intepret them depending on the
Mode of Operation the motor is in.

The block also enables the Alarm reset with the command Fault Reset

Async Read and Write

All the CanOpen (6000h) and Motor Manufacturer (2000h) parameters can be read and written with the
RDREC and WRREC by Siemens. For more information about the parameter size, check the main manual.

To save the Manufacturer Parameters (2000h), it can be written the value 65766173h to the index 1010h,
like shown in the picture. This command saves all changes, so it can be done last.
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[P minimatar- 2. Application Example

Parameters 6000h CANNOT be saved, so they must be loaded up at every startup.

e e e e L S T 1
D9
" "WRREC32_DB"
Contral_
Variables® " 16/ WRREC
32_WR" Variant
/1 EN ENOD
FALSE FALSE _
*Record” Wr DOME == "Record” Wrvalid
Enable --|peg FALSE
262 BUSY —=falze
"Record” Wr_ID = |0 FALSE
—=“Record” WrError
4112 ey
"Record” Wr_ 16#0000_0000
INDEX =l INDEX STATUS [— #si5
4
*Record” . Wd_
MLEN =l | EM
16%#6576_6173
“Record” Wr | 1686576_6...
Record32 — = RECORD
"Record” WrError I MOVE 1
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