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1  About this document

This manual describes the integration procedure of the servo amplifers ECOVARIO® and ECOSTEP®
according to DS402 with PROFIbus® interface into a PROFIbus® network (master: Siemens Simatic
controller S7) with the help of the JAT function blocks.

The requirement is an existing physical connection between servo amplifier and the PROFIbus®
master via the interface X22 (ECOVARIO® 114xx-[G,F][J,L]-xxx-xxx, ECOVARIO® 214xx-[G,F]J-XXX-XXX,
ECOVARIO® 414xx-[G,F]J-xxx-xxx, ECOVARIO®616xx-[G,F])-xxx-xxx) or X1.

Further information:

m Hardware installation: installation and commissioning manual ECOVARIO® and ECOSTEP®

m Documentation by Siemens for the program package STEP 7 and the TIA portal

m  Software commissioning: ECOSTUDIO® manual or online help

m Programming: Software tool ECOSTUDIO®, Manual Object Dictionary ECOVARIO®, ECOSTEP®, etc.

Requirements to personnel handling ECOVARIO® or ECOSTEP®:
Transport Personnel trained in handling electrostatic-sensitive devices.

Installation Electro-technically trained personnel who know the security
directives of electrical engineering and automation.

Commissioning Qualified personnel with a broad knowledge of electrical
engineering, automation and drives.

Knowledge of the use of the STEP7 PLC program package is required for the functional integration
of the servo drives in a Profibus® network.

A WARNING
f Failure to observe the safety instructions when handling the drive system

Risk of life or injury

> When handling the drive system, it is essential to observe the safety
instructions in the above manuals.

INFORMATION
The examples listed are only to be understood as such and reflect the basic

procedure for integrating the drive. In the specific application, the user must check
whether all functional and safety-relevant conditions have been met.

2  About CAN DS402

The profile specifications CAN DS 402 standardize the behaviour of controller and servo drive
functions. Additionally, various operating modes and their corresponding configuration parameters
are defined. The profile description contains a Finite-State-Automaton (FSA) that defines the
internal and external device behaviour for every status. The status of the servo amplifier regulates
which commands are accepted. Changes of state are triggered when a control word is received by
the host controller or by internally happening events. The actual state is represented by the status
word. The control word and various command values (e.g. velocity) are mapped to standard Rx
PDOs (Receive Process Data Objects). The status word and various actual values (e.g. position) are
mapped to Tx PDOs (Transmit Process Data Objects).
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3  About PROFIbus® DP

PROFIbus® is a non-proprietary, open fieldbus standard with a wide scope in the manufacturing
and process automation. Die European standard EN 50170 describes three PROFIbus® forms: FMS,
DP and PA.

PROFIbus® DP (Decentralized Peripherals) is optimized for speed, efficiency and low connection
costs and is especially designed for the communication between automation systems and

decentralized peripherals. Therefore, it is perfectly fit for controlling highly-dynamic drives such as
ECOVARIO® and ECOSTEP® through a higher-level control system.

PROFIbus® DP operates according to the master / slave principle with overlayed token passing
between different masters, if required. The master / slave communication is strictly cyclical,
whereby the bus' time monitoring ensures that a failure of either master or slave is recognized
almost instantly. Additionally, a standardized slave analysis through a master is implemented,
offering extensive possibilities to transmit error and status information. A PROFIbus® DP device is
identified through a configurable address. Furthermore, every device class has a so called ID
number that is identical for all devices of the same type.

4  Requirements for use

Controlling the JAT drives via PROFIbus® requires the following components (if deviations occur,
please contact us):

Servo amplifier ECOVARIO® or ECOSTEP® with PROFIbus® interface

Siemens SIMATIC control system S7-1500 / S7-300

Suitable communication processors (CP) for the S7-1200 / S7-1511 control system

Software suite Totally Integrated Automation Portal (TIA portal), V 15.1 or higher by Siemens
Service PC with commissioning tool ECOSTUDIO® V 3.2.0.0 or higher

Additional S7-SCL package by Siemens (JAT building blocks are programmed with SCL). If the
additional package is not available, the JAT building blocks can still be used, but there is no
possibility for adjustment

The current GSD file, e.g. as download from our website

m The JAT package FB PROFIbus® (function blocks ECOVARIO®, ECOSTEP®) which contains the
elements listed in chapter 6

For wiring the components via PROFIbus®, please consider the Installation manual ECOVARIO® or
ECOSTEP® as well as the SIMATIC control documentation.

20080048-6.92-FBAen-002 [01/2020] 4
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5 Installation procedure

5.1 Exemplary projects

To develop an understanding of the drive management, the function blocks package FB PROFIBUS®
(function blocks ECOVARIO® and ECOSTEP®) contains the following exemplary projects for
integration into the TIA-Portal

YYYYMMDD_S7-1200CP_DP_DS402_V15_1.zap15_1
YYYYMMDD _S7-1500CP_DP_DS402_V15_1.zap15_1
YYYYMMDD _S7-1516_DP_DS402_V15_1.zap15_1
YYYYMMDD _S7-300_DP_DS402_V15_1.zap15_1

To integrate into the programming environment STEP 7, use the following project

m  YYYYMMDD _S7-300_DP_DS402_classic.zip

5.2 Utilized controls

S7-314-2 PN/DP

S7-1215 C DC/DC/DC + CM 1243-5
S7-1511-1 PN + CP 1542-5
S7-1516-3 DP/PN

5.3 Project set-up

Load an exemplary project < unpack project
Adjust to the control environment = adjust device configuration

Configuration overview - within the projects, there are a ECOVARIO®, a ECODUAL (ECOVARIO®
114D [/ 616D) and a ECOSTEP® listed

PLC_1 Slave_1
CPU 1511-1 PN ECOVARIO m W
CP1542-5_1 p—
PROFIBUS_1
Slave_2 Slave_3
ECODUAL m &0 ECOSTEP 200 m &0
CP 15425 1 p— CP1542-5 1 p—

Figure 1: Exemplary system configuration

20080048-6.92-FBAen-002 [01/2020] 5
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6  Function blocks descriptions

6.1 Project overview
Access to JAT axes according to DS402 in a SIEMENS control system via PROFIbus®:

Main Process
OB1

h A

FB ,ECO..."

r

»Read PZD*
PZDtoAxisDB_DS5402

JAT_Axis_DS402 AxisDB_Ax

»Write PZD*
AxisDBtoPZD_DS402

{ FB,RWVALUE(D)“ }

Figure 2: Project overview
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6.2 Specific project blocks

Table 1: List of specific project blocks

Type Symbolic name Description

0B1 Main Main program organisation block, is executed permanently

DB AxisDB_DS402_Ax Storage space for axis image

FB ECOVARIO Application example for the function blocks for 1-axis ECOVARIO®

FB ECODUAL Application example for the function blocks for ECOVARIO® DUAL (2-axis: 114D /
616D)

FB ECOSTEP Application example for the function blocks for ECOSTEP®

FB JAT-Axis_DS402 Function block to control the JAT servo amplifier (according to DS402)

FB RWVALUE Acyclical reading /writing of parameters for 1-axis servo amplifiers

FB RWVALUED Acyclical reading /writing of parameters for 2-axis servo amplifiers

FC PZDtoAxisDB_DS402 Read axis data from process image

FC AxisDBtoPZD_DS402 Write axis data into process image

ubDT UDT_Axis_Control_DS402 Input data type axis-status

uDT UDT_Axis_Status_DS402  Output data type axis-status

uDnT UDT_PAE_DS402 Input data type process data

uDnT UDT_PAA_DS402 Output data type process data

DB CTRLRW Data for acyclical reading / writing of ECOVARIO® parameters

DB CTRLRWD Data for acyclical reading / writing of ECOVARIO® DUAL parameters

DB CTRLRWS Data for acyclical reading / writing of ECOSTEP® parameters

Table 2: Used abbreviations

Abbreviation Meaning

0B Organisation block

DB Data block (data storage area)
FB Function block

FC Function

ubT User-defined data type

20080048-6.92-FBAen-002 [01/2020] 7
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6.3 FBECOVARIO

Name JAT-FB_SFC
Type Function block
Input parameter Data type Comment
Output parameter Data type Comment
Graphical representation YDE1
"ECOVARIO_DE"
WFB1
"ECOVARIO™
- EN END =

Function description Exemplary FB application for ECOVARIO®

6.4 FB ECODUAL

Name JAT-FB_SFC
Type Function block
Input parameter Data type Comment
Output parameter Data type Comment
Graphical representation UNE2
"ECODUAL_DE"
"FB2
“ECODUAL"
—EN ENC f—

Function description Exemplary FB application for ECOVARIO® DUAL

20080048-6.92-FBAen-002 [01/2020] 8



JAT S

JENAER
ANTRIEBSTECHNIK

ECOVARIO®, ECOSTEP®
Use of the JAT Function Blocks for
Profibus® Servo Amplifiers acc. to DS402

6.5 FBECOSTEP

Name

Type

Input parameter

Output parameter

Graphical representation

Function Description

JAT-FB_SFC

Function block

Data type

Data type

“WB17

"ECOSTEF_DE"

“WB4

"ECOSTEF

EM EMNO

Comment

Comment

Exemplary FB application for ECOSTEP®
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6.6 PZDtoAxisDB_DS402

Name

Type

Input parameter
PAE_PZD1_STATUS
PAE_PZD2_TARGET_POS
PAE_PZD3_POS_ACT_VALUE
PAE_PZD4_DETECT_FAULT

PAE_PZD5_MODES_OF_OP_DISPLAY

Output parameter

Axis_DB

Graphical representation

Function description

PZDtoAxisDB_DS402

Function

Data type
Word
DWord
DWord

DWord

Byte

Data type
UDT_PAE_DS402

g\
"ECOR
ctatusword
[6041,0]"

Wp12

"ECO Rtarget_
position
[607A,0]"

WDe

"ECO R
position_actual_
value [6063,0]

D4

"ECO R
detected_faults_
2 [2600,2]

“dB16

"ECO_R_
modes_of op_
displayl6061,0]"

Read drive process data

Comment

ZSW from Drive (from variable table)

Target pos from Drive (from variable table)

Pos actual value from Drive (from variable table)
detect fault from Drive (from variable table)

Modes of Operation Display from Drive

Comment

to Axis_DB_Ax for axis no x

WFC90
“PZDtoAxis DB_DS402°

EN EMNO

"fodsDE_DS402_
fods_DB — A17.PZD_Input

FAE_FZD1_
STATUS

FAE_FZDZ_
TARGET_POS

PAE_PZD3_
POS_ACT_
VALUE

PAE_PZD4_
DETECT_FAULT

PAE_PZD5_
MODES_OF_
OF_DISFLAY

20080048-6.92-FBAen-002 [01/2020]
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6.7 AxisDBtoPZD_DS402

Name AxisDBtoPZD_DS402

Type Function

Input parameter Data type Comment

Axis_DB UDT_PAE_DS402 from Axis_DB_Ax for axis no x

Output parameter Data type Comment

PAA_PZD1_CONTROLWORD Word STW to Drive (from variable table)
PAA_PZD2_TARGET_VEL DWord Target velo to Drive (from variable table)
PAA_PZD3_TARGET_POS DWord Target Pos to Drive (from variable table)
PAA_PZD4_PROFIL_VEL DWord Profil velo to Drive (from variable table)
PAA_PZD5_MODES_OP Byte Mode of Operation to Drive (from variable table)

Graphical representation

%FC92
“AxisDBtoPZD_DS402"
EN ENO
*AxisDB_DS402_ %Wz
A1"FZD_ “ECOW
OUtpUT — pyjs DB PAA_PZD1_  controlword
CONTROLWORD — [6040,0]"
%QD13
"ECO Wiarget_
paA_PzD2_  velocity
TARGET VEL — [60FF.01"
%QD5
"ECO Wiarget_
PAA PZD3_  Position
TARGET_POS — [607A0]°
%QD9
"ECO W profile_
PAA PZD4_  velocity
PROFIL_VEL — [6081,0]°
%0B4
"ECOW
rmodes_of_
FAA FZD5 operation
MOoDES_OF — [6060.01"
Function description Write drive process data

20080048-6.92-FBAen-002 [01/2020] 11
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6.8 JAT-Axis_DS402

Name

Type

Input parameter
PZD_INPUT
Control_INPUT
b_ENABLE
b_Reset
b_Switch_ON
b_Switch_OFF
b_Homing
b_Move

b_Stop
b_Quick_STOPP

b_Velocity
Output parameter
PZD_OUTPUT

Status_OUTPUT

Graphical representation

Function description

JAT-Axis_DS402

Function block

Data type
UDT_PAE_DS402
UDT_control_DS402
Bool

Bool

Bool

Bool

Bool

Bool

Bool

Bool

Bool

Data type
UDT_PAA_DS402

UDT_status_DS402

%DB18
" JAT-Aais_
DS402_DE

Comment

Input axis process data
Input axis status image
enable FB state machine
reset Drive

switch on drive

swith off drive

run homing

move drive

stop

quick stop

velocity

Comment

Output axis process data

Output axis status image

B3

"JAT-Axis_DS402™

EM

PEZD_INFUT
Control_INPUT
b_EMABLE
b_Reset
b_Switch_ON
b_Switch_OFF
b_Heming
b_Move
b_Stop
b_Quick_STOPP
b Velocity

Status_OUTPUT

ENO
FZD_CQUTPUT

FB to control JAT servo amplifiers (DS402)

20080048-6.92-FBAen-002 [01/2020]
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6.8.1 Extended input signal function description

Signal
b_ENABLE
b_Reset
b_Switch_ON
b_Switch_OFF
b_Homing

b_Move

b_Stop
b_Quick_STOPP

b_Velocity

Description

Switch on / off internal state machine of FB

Servo amplifier reset (output stage shut down)

Switch on output stage

Switch off output stage

Execute homing procedure depending on controller settings

Execute absolute or relative movement, depending on configuration
(see AxisDB_DS402)

Stop current movement

Stop axis with quickstop, behaviour dependent on controller
configuration

Axis in velocity mode (BA3)

Control

static at high level
Edge

Edge

Edge

Edge

Edge

Edge
Edge

Static

20080048-6.92-FBAen-002 [01/2020]
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6.8.2 AxisDB_DS402_Ax

Table 3: AxisDB_DS402_Ax, PZD_Input

Name

PZD_Input
R_STATUSWORD

R_TARGET_POS

R_POS_ACT_VALUE

R_DETECT_FAULTS

R_MODE_OF_OP_DISPLAY

*) T =True, F = False

Data type
Starting value

UDT_PAE_DS402

Table 4: AxisDB_DS402_Ax, Control_In

Name

Control_In

r_TARGET_VEL_DINT

r_TARGET_POS_DINT

r_PROFIL_VEL_DINT

b_rel_abs

b_abs3F

b_InkGeber

r_mechanic

*) T = True, F = False

Word 16#0
DWord 16#0
DWord 16#0
DWord 16#0
Byte 16#0

<))

=

[]

g- >

2 £

L] T

s &

UDT_control_DS402

Real 0.0
Real 0.0
Real 0.0
Bool False
Bool False
Bool True
Real 1000.0

Observed value

16#0040

16#0000_0000

16#0000_0000

16#0000_0000

16#00

Observed value

0.0

0.0

0.0

False

False

True

1000.0

Remanence

F

F

Remanence

Accessible

- -

Accessible

— -

Visible

Visible

Settings

Settings

Comment

Status word (Object
6041)

Read target position
(Object 607A)

Actual position
value(Object 6063)

Actual error status
(Object 2600)

Comment

Next target velocity
(°/s or mm/s)

Next target position
(° or mm)

Next profile velocity
(°/s or mm/s)

0=relor1=abs
positioning

Direct absolute
positioning (3F)

1 = with incremental
encoder

inc/° oder inc/mm

20080048-6.92-FBAen-002 [01/2020]
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Table 5: AxisDB_DS402_Ax, Status_out

Name

Status_out
L_DETECT_FAULTS_OLD
b_RUN

b_DONE

b_ERROR

s_Step
w_ZSW1

di_XIST_Position

r_XIST_Position

b_00_Ready_to_switch_on
b_01_Switched_on
b_02_Operation_enable
b_03_Fault
b_04_Voltage_enable
b_05_Quick_stop_not_activated
b_06_Switch_on_disable
b_07_Warning
b_08_Manufacturer_specific
b_09_Reserved
b_10_Target_position_reached
b_11_Internal_limit_active
b_12_Reserved

b_13_Reserved
b_14_Commutation_found
b_15_Reference_found

Error

*) T =True, F =False

Data type

UDT_status_DS402

DWord
Bool
Bool

Bool

String[20]
Word

Dint

Real

Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool
Bool

Word

Starting value

16#0
False
False

False

1640

0.0

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

16#0

Observed value

16#0000_0000
False
False

False

16#0040
0

0.0

False
False
False
False
False
False
False
False
False
False
False
False
False
False
False
False

16#0000

F

Remanence

Accessible

- 4 44 4

—

- A4 4 4 A4 A 4d4 4 A4 A 4 =4 =+ A = -

-

— -4 -4 -

—

— A4 A4 A4 A A4 A4 A4 A A4 =4 A = =4 = -

-

" t
2 & 3

T Last error

T Run operation

T Operation done

T Error d'uring
operation

T Debug String

T

T Actual position as
DINT

T Actual position as
REAL

T Status word Bits

T (zsw1)

T

T

T

T

T

T

T

T

T

T

T

T

T

T

from_GET_ER_ID()
local error

-

20080048-6.92-FBAen-002 [01/2020]
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Table 6: AxisDB_DS402_Ax, PZD_Output

Data type

(]

£

1]

2
PZD_Output

W_CONTROLWORD  Word
W_TARGET_VEL DWord
W_TARGET_POS DWord
W_PROFIL_VEL DWord
W_MODES_OP Byte

*) T = True, F = False

Starting value

UDT_PAA_DS402

16#0

16#0

16#0

16#0

1640

Observed value

Remanence

Accessible

Settings

Comment

Control word(object
6040)

Target velocity in
inc/64s (object 60FF)

Target position in inc
(object 607A)

Profile velocity in
inc/64s (object 6081)

Operating mode
(object 6060)

20080048-6.92-FBAen-002 [01/2020]
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6.9 JAT SDO Tunnel (FB RWVALUE/FB RWVALUED)

This configuration enables sending and receiving SDO messages. They are transmitted in the
following format (Modul R/W Registers (9Byte DI/DO) and R/W Registers (8Byte DI/DO)):

Byte 0: Index High byte

Byte 1: Index Low byte

Byte 2: Subindex

Byte 3: Command

Byte 4: Data byte 3

Byte 5: Data byte 2

Byte 6: Data byte 1

Byte 7: Data byte 0

Byte 8: Axis index (only used with multi-axis devices)

With 1-axis devices in the state Data Exchange, 8 bytes of data are exchanged in both directions.
Multi-axis devices use 9 bytes, the last byte of a message transmission contains the axis index.

Special module JAT SDO tunnel for 1-axis devices
R/W Registers (8 Byte DI/DO) format in check_config package: 0xC3, 0x87, 0x87, 0x00, 0x00, 0x00
Example: Use in state Data Exchange

m  0x60 0x40 0x00 0x20 0x00 0x00 0x00 0x86 (reset device error / x20 = write)
= 0x21 0x00 0x01 0x40 0x00 0x00 0x00 0x00 (read universal variable 00 / x40 = read)

Special module JAT SDO tunnel for multi-axis devices
R/W Registers (9 Byte DI/DO) format in check_config package: 0xC3, 0x88, 0x88, 0x00, 0x00, 0x00
Example: Use in state Data Exchange

m  0x60 0x40 0x00 0x20 0x00 0x00 0x00 0x86 0x00 (reset device error axis 1)
m  0x21 0x00 0x05 0x40 0x00 0x00 0x00 0x00 0x01 (read variable unimappv_4 axis 2)

20080048-6.92-FBAen-002 [01/2020] 17
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6.9.1 RWVALUE

Name RWVALUE
Type Function block
Input parameter Data type Comment
unimode Int Peripheral address INPUT UNIVERSALE MODULE
unimoda Int Peripheral address OUTPUT UNIVERSALE MODULE
object Word Parameter object number in ECOVARIO®
objectsub Byte Parameter subindex in ECOVARIO®
wvalue DWord Value to be written
operation Bool Read = 0; Write =1
start Bool Starting reading
Output parameter Data type Comment
rvalue DWord Read value
run Bool Feedback from FB state machine
done Bool Feedback from FB state machine
error Bool Feedback from FB state machine
Graphical
representation %DB5
*"RWVALUE_DB_1"
%WB110
"RVWALUE™
EN ENO
89 unimode %DE11.DBD10
28 — unimoda "CTRLRW".
%R 11.DEWD rvalue value_ECO
*CTRLRW/. %DB11.DBX14.0
Object_ECO object run =1 “CTRLRVV .run_ECO
%DB11.DBB2 %DB11.DBX14.1
*CTRLRW" . *CTRLRW done_
Subindex ECO objectsub done —1ECO
%DB11.DBD4 %DB11.DBX14.2
“CTRLRW. “CTRLRW error_
wWalue_ECO — walue error —ECO
%DB11.DBX8 .0
“CTRLRYV .read_
write_ECO — gperation
%DB11.DBXB .1
“CTRLRVW start_
ECO — start

Function description  Acyclical reading / writing of parameters (SDO) for 1-axis devices
Input signal: start - 1 = start writing with edge FALSE > TRUE
Output data: rvalue - read value; 0x00000000 with writing operation
Output signals:

m  run -> 1=FB operates
m done - 1=0Operation successful
m error > 1= Error during operation
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6.9.2 RWVALUED

Name JAT-RDWR_PAP
Type Function Block
Input parameter Data type Comment
unimode Int Peripheral address INPUT UNIVERSALE MODULE
unimoda Int Peripheral address OUTPUT UNIVERSALE MODULE
object Word Parameter object number in ECOVARIO®
objectsub Byte Parameter subindex in ECOVARIO®
wvalue DWord Value to be written
operation Bool Read = 0; Write = 1
axisnum Bool Axis number: FALSE - 0, TRUE - 1
start Bool Start reading
Output parameter Data type Comment
rvalue DWord Read value
run Bool Feedback from FB state machine
done Bool Feedback from FB state machine
error Bool Feedback from FB state machine
Graphical
representation _ #oBl0
REVALUED_DE
FB104
"RWWALUED"
EN EMO
56 — Elias %DEB12.DBD10
59 unimoda "CTRLRWD".
%DB12.DEWO rvalue f— rvalue_DUL
“CTRLRWD". %DB12.DBX14.0
Object_DUL object “CTRLRWD" .run_
%DB12.DBB2 run—DUL
"CTRLRWD". %DB12.DBX14.1
Subindex DUL —|ghjectsub *CTRLRWD".
%DE12 DEDA done j—done_DUL
“CTRLRWD". %DB12.DBX14.2
wValue_DUL — yyalue *CTRLRWD" error_
%DB12.DBXB.0 error—DUL
“CTRLRWD " .read_
write_DUL — gperation
%DB12.DBXB.1
"CTRLRWD" Axis_
DUL —axisnum
%DB12.DBXB .2
"CTRLRWD® start_
DUL —istart

Function description  Acyclical reading / writing of parameters (SDO) for 2-axis devices
Input signal: start - 1 = start writing with edge FALSE - TRUE
Output data: rvalue = read value; 0x00000000 with writing operation
Output signals:

m run > 1=FBoperates
m done - 1= Operation successful
m error > 1= Error during operation
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6.10 JAT CAN tunnel

The ECODUAL 2-axis servo drive additionally the CAN tunnel module R/W CAN-Reg (9Byte DI/DO_1).
This encodes the data into the format seen below. The function blocks RWVALUE / RWVALUED do
not support this module.

This module allows to process SDO messages as if it were a CAN bus. Data are transmitted in the
following format:

Byte 0: Command

Byte 1: Index low byte

Byte 2: Index high byte

Byte 3: Subindex

Byte 4: Data byte 0

Byte 5: Data byte 1

Byte 6: Data byte 2

Byte 7: Data byte 3

Byte 8: Axis index (only in use on multi-axis devices)

Special module JAT CAN Tunnel for 1-axis devices
R/W Registers (8 Byte DI/DO1) format in check_config package: 0xC3, 0x87, 0x87, 0x00, 0x00, 0x01
Example: Use in state Data Exchange

m  0x20 0x40 0x60 0x00 0x86 0x00 0x00 0x00 (Riicksetzen der Geratefehler)

Special module JAT CAN Tunnel for multi-axis devices
R/W Registers (9 Byte DI/DO1) format in check_config package: 0xC3, 0x88, 0x88, 0x00, 0x00, 0x01
Example: Use in state Data Exchange

m  0x20 0x40 0x60 0x00 0x86 0x00 0x00 0x00 0x01 (reset device errors axis 2)
m  0x40 0x00 0x21 0x05 0x00 0x00 0x00 0x00 0x00 (read variable unimappv_4 from axis 1)
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7
71

UDT_PAE_DS402

User-defined data types
UDT_PAE_DS402

Name Datentyp Defaultwert Erreichbar a..
1 [ RSTATUSWORD | Word 0 [
2 |40  R_TARGET POS Dord [
3 | R_POS_ACT_VALUE DWord [
4 | R_DETECT_FAULTS DWord [
5 | R_MODE_OF_OP_DISPLAY Byte [

Figure 3: Read axis process data

7.2 UDT_PAA_DS402

UDT_PAA_DS402

MName Datentyp Defaultwert Erreichbar a..
1 4@]  W_CONTROLWORD | wiord 6 =)
2 @l W TARGET_VEL Dword =)
3 40 W TARGET_FOS Dword =)
4 40  W_PROFIL_VEL Dword =)
5 4@ W_MODES_OF Byte 1620 =)

Figure 4: Output axis process data

7.3 UDT_control_DS402

UDT_control_D5402

Name Datentyp Defaultwert Erreichbar a..
i @[ r_TARGET_VEL_DINT | Real 0.0 =
2 < r_TARGET_POS_DINT Real E
3 < r_FROFIL_VEL_DINT Real E
4 <0 b_rel_abs Bool E
5 @ b_abs3F Bool B
6 < b_InkGeber Bool @
7 | r_mechanic Real E

Figure 5: Image read axis status

7.4 UDT_status_DS402

Figure 6: Output image axis controller

UDT_status_D5402
MName Datentyp Defaultwert Erreichbar a..
1 @[ L[ DEECT FAULTS_OLD | DWWard =4l
2 |4m  b_RUN Boal =]
S @ b_DONE Bool =
4 @  b_ERROR Boal =
5 @ s_Step string[20] E
6 @@ w_zZsw Word =]
7 @] di_XIST_Position Dint =
& |3 r_¥IST_Position Real E
S b_00_Ready_to_switch_on Bool
10 |[4@  b_01_Switched_on Baol =]
11 g b_02_Operaticn_enable Bool E
12 @  b_03_Fault Boal ™M
13 <O b_04 Voltage_enabled Bool E
14 4m b_05_Quick_stop_not_activa_.. Bool E
15 <0 b_06_switch_on_disable Bool E
16 <@ b_07_Warming Bool ™M
17 <D b_08_Manufacturer_specific  Bool E
18 40 b_09_Reserved Bool E
19 < b_10_Target_postion_reached Bool E
20 40 b_11_Internal_limit_active Bool @
21 <3 b_12_Reserved Bool E
22 40 b_13_Reserved Bool E
23 @ b_14_Commutation_found Bool E
24 4q b_15_Reference_found Bool E
25 Errar Word =

Schrei...

NRREE

schrei...

NRRE®E

Schrei...

INDREEE

Schrei...

(3]

IO ENEEM®

Sichtbari...

IREEE

sichtbari...

RIRIAN]E]

Sichtbari...

NORRNREE

Sichtbari...

(3]

IO ENEEM®

Einstellwert

00000

Einstellwert

00000

Einstellwert

0000000

Einstellwert

0O

000O00000000000000000000O

Kommentar

Statuswort (Objekt 6041)

read Target Postion (Objekt 607A)
Position actual Value (Objekt 6063)
current error (Objekt 2600)

Kommentar

Controhwort (Objekt 6040)

Target velocity in Inkri64s (Objekt 60FF)
Target position in Inkr_ (Objekt 607A)
Frofil velocity in Inkri64s (Objekt 6081)
Modes of Operation (Objekt 6060}

Kommentar

next Target velocity (°/s or mmi/s}
next Target position (* or mm}
next Profil veocity (/s or mmis)
O=rel. or 1 = abs. positioning
direct absolut positioning (3F)

1 =with Incremental Encoder

inci® or inc/mm

Kommentar
lasterror

operation run
operation done
operation with error
debug string

current position a5 DINT
current position 85 REAL
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1}
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1}
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
bit from Statusword (ZSW1)
from GET_ER_ID{} local Error handing
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8 Troubleshooting
8.1 Warnings

The objects used for warning messages and a list thereof are described in the manual Object
directory ECOVARIO® and ECOSTEP®,

8.2 Errors

The objects used for error messages and a list thereof are described in the manual Object directory
ECOVARIO® and ECOSTEP®.
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9 Comparison TIA portal / Classic world
9.1 STEP7 classic world

Every part of the program has its own window with different design.
|
n
|
n
n

9.1.1 Description

STEP 7

DriveES

WinCC Flexible
PDM

Starter

T HW Konfig - [SIMATIC 300(1) (Konfiguration) -- SIMATIC STEP 7] - |7 1%
B station  Gewbeen Snfigen Telsystem frexht Exbes Eencter Hie .o X

Dis® % & Dol skl mo) ¥ w

~ alx
PROFIBUS(1} DP-Mastersysten (1] ﬁ §
xchors 1 il
1 7S 207108 ] T T T Suchen | AAY
2 CPU 315- -
X1 e B CUICEEEY i 1EITEEE WMISH| TRMET 04 HFIET 204 Bod  [sansed =
x2_|lf Ao T et TS g MASTERORNES/DC A
3 iy | [ = + B WASTERORNES,DC
4 i CF 3431 17 « J SIMOVERT
5 T | + 12 SINAMICS
é’_ DI EeACT + 3 SIFOS
7 X 18ALT 40-System [100) + (1) Welws FELDGERATE
2 016081, BEIET ] a|5i>yw.5! # PROFIBUS P&
3 A0 il“‘ill[—"ﬁ 1 FROFINET IO
10 ADA 8% i T a =3 Generst
i) AILAD2 @:’] = = (20 SCALANCE X:200 Swie
ca - SCALANCE X202
namis] | [@ienseo) | [@EIINssT SCALANCE X2 IF
EIEE H)IMI51 a SCALENCE 2042
€ & SCALANCE 2061
- | SCALANCE Y200
PROFIBUSES TP Wasetsysen (2565 5 @ o
v = 3 Erans
¢ > 3 MSTaEN
2 (23 Nezides
=i (2 |E/FE Lk PN 1D
b BT ) 66KT 1154800
] vio
o | MP14d Exdd b Kerrasao
= s = = “[ (1 Wetme FELOGERATE
< @l Smarnc 20
g +@c
Y P30
= + (2 ASinedace
7 20 |78 20 = —“:"'L”P"jz"”'-‘
A % o At ¥
g < >
12.1 e S
617 ES7 335 HGOR0%E0 E‘J
3%..38 WA BRADAN ZBE. richt S
AD R £ ] ¥ Jaitbau i abiwen Busiodden

Drixchaes S F1, um e 2u echaben, Fed

Figure 7: SIMATIC STEP 7 Software

STEP 7 Professional is the compilation of the following software packages:

STEP7 Basic software
S7 - Graph

S7 - SCL

S7 - PLCSIM

Compared to the also individually available software packages, the suite offers a substantial price
advantage, as well as a reduced installation effort and the possibility to use a single software
update service for the whole suite.

There are directories included that show which versions are compatible.
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9.2 TIA portal world

All programs and functions are combined into a uniform interface. Thus, independent of which
program part is installed first, the central program is always a part of the installation process. Only
the exactly same versions of the program parts are compatible.

The V12 Professional version therefore requires the compatible HMI in version 12, otherwise basic
panels cannot be programmed with V12 Professional (which is possible without explicit WinCC
Compact / Comfort / Advanced V12)

Figure 8: TIA portal interface
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10 Manual integration of AT drives

Connect JAT servo amplifiers

1. Start the program suite STEP 7
2. Open an existing project or create a new one
3. Integrate the appropriate .GSD file. There are 2 different .GSD files provided:

> ECOVARIO.GSD: for all 1-axis servo amplifiers, meaning ECOSTEP® 100, ECOSTEP® 200,
ECOVARIO® 114, ECOVARIO® 214, ECOVARIO® 414

> ECODUAL.GSD: for 2-axis servo amplifiers, e. g. ECOVARIO® 114D. The 2-axis servo amplifier
acts as any 1 -axis servo amplifier at the PROFIbus®. The second axis is realized by

additional project modules.

Project the PROFIbus®. JAT drives can be found in Further field devices \ Drives \ JAT.

T Siemens - D:UommeniDocuments\Automatisierung\20190916_57-1500CP_DP_DS402_V15_1\20190916_57-1500CP_DP_D5402_V15_1

Project Edit View Insert Online Options Tools

Window Help

Ui H sovepojet & ¥ 2 X D2 MG ER S cooniine F

20190916_57-1500CP_DP_DS402_V15_1 » Devices & networks

g IR > U] [Search

Totally Integrated Automation
POR

TAL

Devices

~ ] 20190916_57-1500CP_DP_DS402_V15_1
I Add new device
#h Devices & networks
~ [&] Maschine_1
~ [ PLC_1 [CPU1511-1 PN]

1§ Device configuration
%) Online & diagnostics
» [ Program blocks
» [ Technology objects
» i External source files
» L@ PLCtags
» [ PLC data types.
» [53 Watch and force tables
» [ig Online backups
» [ Traces
» i Device proxydata
B Program info
C supervisions & alarms

Calarm text lists
» [ Local modules
» [ Distributed 110
» [ Slave_1
» [ slave_2
» [ slave_3
» i Ungrouped devices
&g Securitysettings
Common data

» [5]) Documentation settings
» [ Languages & resources

» g Online access.

» (i Cord ReaderUs memory

v | Details view

Neme.

| Topology view |, Network view @ Device view || Options ]
B | nework| §F Connections B W Qs 24 | [ Networkoverview | Connections <[ | E
el i peice o v catalog H]
v S71500/ET200MPStation_1  S71500/ET200MP st... |[<Search> 1fi s
PLC1 Slave_1 b ECC CELISRISEEN BFiter  Profie: [<All> 11E
CPUTSTITEN ECOVARIO m W » CP154251 CP15425 » [ AT |8
P 1542-5.1 [l 2 ~ GSDGeraet 1 GSD device g e
Slave_1 ECOVARIO ) :li PCsystems -—"—‘
~ GSD-Geraet 2 GSD device = Al
P » [ Drives & starters °
PROFIBUS_1 Slave-2 ECOBUAL » [l Network components =
~ GSDGeraet_3 GSD device H
e - » (@ Detecing & Monitoring 2
» (i@ Distributed li0 g
» (@ Power supply and distribution 3
» [ Field devices -
Slave_2 Slave 3 ~ [l Other field devices &4
ECODUAL m o0 ecostep200 | W » [ Additional Ethernet devices 3
Pi1542:5 1 = CPi542:5 1 - » (i PROFINETIO 5
~ [l PROFIBUS DP L
~ [ Drives 0
~ (g AT =
Y 3
~ (@ ecoser S
~ [ ECODUAL
T EconuAL i
~ [l ECOSTEP 200
[ ecosTer 200
[ ECOVARD
~ (i ECOVARID
Ml ecovario
» [ ECOVARIO_MO
» [l ECOVARIO_2D
» (3§ EDUAL
» [ SIEMENS AG
» [ Encoders
» [ Gateways
» [ General
» (@ dent systems
» [@FLcs
» (i PROFIBUS PA profile
v
v| Device: [~]
<[] [>] [100% 7] —y— (< [ ] (=
d Properties | %i}Info @] % Diagnostics (vl

T —

4 Portal view

" Devices &ine
Figure 9: PROFIbus® projecting devices and networks
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10.1 1-axis drive
For driving a single axis, the following modules need to be projected:

Table 7: 1-axis drive modules overview

R/W Module Description

w controlword Control word (object 6040)

w modes_of_operation Operating mode (object 6060)

W target_position Target position in increments (object 607A)

W profile_velocity Profile velocity in positioning mode in inc / 64 s (object 6081)
W target_velocity Target velocity in velocity mode in inc / 64 s (object 60FF)
R statusword Status word (object 6041)

R detected_faults Current error status (object 2600)

R position_actual_value Actual position (object 6063)

R target_position Target position in increments (object 607A)

R modes_display Display operating mode (object 6061)

R/ W Registers (8 Byte DI/DO) Optional, see below

The following figure shows an examplary projected 1-axis servo amplifier within its interface. The
addresses are not fix, but can be found in different directories in dependence of the used S7
controler.

The module R/W Registers (8 Byte DI/DO) is required for the function block RWVALUE.

20190916_S7-1500CP_DP_DS402_V15_1 » Maschine_1 » Slave_1

= Topology view H@ Network view “ﬁY Device view L

dt [Soveiecovsmol  [v] & B [4]" i | [ Device overview |

2l 2. [Module Rack |Slot |laddress |Q address|Type Anticle no.
I Slave_1 0 0 ECOVARIO -~
W controlword [6040,0]_1 ) 1 2.3 Weontrolword [6040,0]
Wmodes_of operation [6060,0L1 0 2 4 Wmodes_of operation [6060,0]
-_ Wtarget_position [607A,0]_1 0 3 5.8 Wtarget_position [607A,0]
Eda = W profile_velocity [6081,0]_1 0 4 9.12  Wprofile_velocity [6081,0]
cj; Wtarget_velocity [60FF,0]_1 0 5 13.16  Wtarget_velocity [60FF,0]
@ Rstatusword [6041,0]_1 0 6 SIE} Rstatusword [6041,0]
Rdetected_faults_2 [2600,2]_1 0 5 4.7 Rdetected_faults_2 [2600,2]
Rposition_actual_value 606301 0 8 8.1 R position_actual_value [6063,0] =
Rtarget_position [607A,0]_1 0 9 12.15 Rtarget_position [607A,0]
Rmodes_display [6061,0]_1 0 10 16 Rmodes_display [6061,0]
RIWRegisters (8 Byte DIIDO)_1 ) 1 89.96 88.95  RWRegisters (8 Byte DIIDO)

Figure 10: 1-axis drive exemplary projecting
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10.2 2-axis drive

For operating a 2-axis drive (e.g. ECOVARIO® 114D), the following modules need to be projected. The
second axis' modules are indicated by an additional _17 at the end of their module names.

Table 8: 2-axis drive modules overview

R/W Module Beschreibung

w controlword Control word axis 1 (object 6040)

w controlword_1 Control word axis 2 (object 6040)

W modes_of_operation Operating mode axis 1 (object 6060)

W modes_of_operation_1 Operating mode axis 2 (object 6060)

W target_position Target position axis 1in increments (object 607A)

W target_position_1 Target position axis 2 in increments (object 607A)

W profile_velocity Profile velocity axis 1 in positioning mode in inc / 64 s (object 6081)
W profile_velocity_1 Profile velocity axis 2 in positioning mode in inc / 64 s (object 6081)
W target_velocity Target velocity axis 1in velocity mode in inc / 64 s (object 60FF)
W target_velocity_1 Target velocity axis 2 in velocity mode in inc / 64 s (object 60FF)
R statusword Status word axis 1 (object 6041)

R statusword_1 Status word axis 2 (object 6041)

R detected_faults Current error status axis 1 (object 2600)

R detected_faults_1 Current error status axis 2 (object 2600)

R position_actual_value Actual position axis 1 (object 6063)

R position_actual_value_1 Actual position axis 2 (object 6063)

R target_position Target position in increments axis 1 (object 607A)

R target_position_1 Target position in increments axis 1 (object 607A)

R modes_display Display operating mode axis 1 (object 6061)

R modes_display_1 Display operating mode axis 2 (object 6061)

R/ W Registers (9 Byte DI/DO) Optional, see below

The following figure shows an exemplary projecting for a 2-axis servo amplifier within its interface.
The addresses are not fix, but can be found in different directories in dependence of the used S7
controller. The module R/W Registers (9 Byte DI/DO) is required for the function block RWVALUED.

20190916_57-1500CP_DP_DS402_V15_1 » Maschine_1 » Slave_2

o Topology view Hﬁa Network view ”Ef Device view L
d¢ [Slave_2 [ECODUAL] » o @" =) Device overview |
¥ (4] 2. | Module Rack |Slot |laddress |Qaddress Type Article no.
o [ Slave_2 0 ) ECODUAL -~
W controlword [6040]_1 0 i 29.30  Wcontrolword [6040]
W controlword_1 [6040]_1 0 2 31.32  Wcontrolword_1 [6040]
— Wmodes_of operation [6060L1 0 3 33 Wmodes_of operation [6060]
% = Wmodes_of_operation_1 [6060]_1 0 4 34 Wmodes_of_operation_1 [6060]
g W1arget_position [607A]_1 0 5 35.38  Wtarget_position [607A]
Iﬂ = W1arget_position_1 [607A]_1 0 6 39.42  Wiarget_position_1 [607A]
W profile_velocity [6081]_1 0 7 43.46  Wprofile_velocity [6081]
W profile_velocity_1 [6081]_1 0 8 47.50  Wprofile_velocity_1 [6081] a
W1arget_velocity [60FF]_1 0 9 51.54  Wrarget_velocity [60FF]
Wtarget_velocity_1 [60FF]_1 0 10 55.58  Wtarget_velocity_1 [60FF]
Rstatusword [6041]_1 0 1 28.29 Rstatusword [6041]
Rstatusword_1 [6041]_1 0 12 30..31 Rstatusword_1 [6041]
Rdetected_faults [2600,2]_1 0 13 32.35 Rdetected_faults [2600,2]
Rdetected_faults_1[26002].1 0 14 36..39 Rdetected_faults_1 [2600,2]
R position_actual_value [6063]_1 0 15 40..43 R position_actual_value [6063]
R position_actual_value_1 [6063]_1 0 16 44..47 R position_actual_value_1 [6063] —
Rtarget_position [607A]_1 0 17 48..51 Rtarget_position [607A]
Rtarget_position_1 [607A]_1 0 18 52..55 Rtarget_position_1 [607A]
i Rmodes_display [6061]_1 0 19 17 Rmodes_display [6061]
I Rmodes_display_1 [6061]_1 0 20 18 Rmodes_display_1 [6061]
RIWRegisters (9 Byte DIIDO)_1 0 21 56.64 59.67  RWRegisters (9 Byte DIIDO)

Figure 11: 2-axis drive exemplary projecting
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11 General information regarding JAT with PROFIbus®

The baud rate is determined automatically

The DP address is set via the CAN address

With DUAL devices, only the first axis' address is addressed

With DUAL devices, the second axis is addressed via the first axis (x6000 + x800)

Theoretically, DUAL devices allow to address 2 - 127 axes (see above). Consider the transmission
rate / bus load

m The configuration telegram's maximal size is 160 byte (1 module requires 6 byte)
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12 Information regarding the universal module in SIEMENS
controllers

The universal module is a freely configurable 1/0 module in the HW catalogue included into the
respective device.

SIEMENS creates the universal module automatically in the HW catalogue. It is included in the
catalogue independent of the .GSD file.

@) Station Edit Inset PLC View Options Window Help =
D28 S kel ldd B % N

U@ HW Config - [SIMATIC 300(1) (Configuration) -- 20170303_JAT_DP_CAN_test] E”E@
&) x

- ol x|
| ||Eng ata
Profile:  [Standard K|
2O UR -4 PROFIBUS DP B
il - -] Additional Field Devices
PROFIBUS(1): DP-Mastersystem (1) £ Diives
2 8l CPU 314C-2 DP 3 v— 2
x2 0P I/ - T il el

n

22 DIZ4/D0T6 % (6 ECOVAT (17 ECODY & (3 DP/CA g E‘l EEB\%ETH

23 AI/A02 E

24 [[§ Zen g C_vi 5-® ECOVARID

25 I i - |, Universal module

RAW Registers (8 Byte DI/DO)

|
W target_velocity [B0FF.0]
W profile_acceleration [6083,0]
W profile_deceleration [6084.,0]

g W target_posttion [5074,0]
Vg W profile_velocity [6081,0]
W controlword [6040.0]

W modes_of_operation (6060,0]
W home_offset [607C.0]

W homing_method [60398,0]

W max_current [6073,0]

R position_actual_value [6063,0]
4m|=| (5) ECOVARIO R target_position [6074,0]
=
R digital_inputs [60FD.0]
Slot DPID ... | Drder Number / Designation | | Address | O Address | Comment R statusword [6041,0]

< i ] »

g 7 R position_actual_value [6063,0] [262..265 ol - R detected_faults_2 [2600.2]
7 R target_position [6074.0] IQS ...269 P R detected_faults_4 [2600,4]
95 R/ Registers (8 Byte DI/D0O) 270..277 |271..278 P E R detected_faults_6 [2600,6]
7 R detected_faults_2 [2600,2] 315..318 P R detected_faults_8 [2600,8]
7 2?? B_Unimapper_01 [2100.1] 370..373 >l R detected_faults_10[2600,10]
7 Universal module 374...377 / R modes_display [6061.0] -
3 Universal module 335..338 v T e e .
Universal module
%

18 |

Press F1 to get Help.

Figure 12: Universal module configuration

The univeral module is created through drag & drop in a free slot for the respective drive. Double-
clicking the universal module allows it to be set as input, output, out- / input or be left empty.
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-
Properties - DP ID M
Address /1D |
1/0 type: |Input vI Direct Entry... I
Input
Qutput
Out- input
Empty slot
 Input
Address: Length: Unit: Congistent over:
Stat:  [374 2= |wods  v| |[Totallengh v|
End: 377
Process image: | = _vj
Manufacturer-specific data: |21 ,00.02
{Maximum 14 bytes hexadecimal, separated by comma or blank space)
(o ] Creel | __too |
& —

Figure 13: Setting the I/0 type

The input addresses and output addresses are set according to the 1/0 type and the device object

(length).
To illustrate, three examples follow.

Read object 0x2100:02 universal variable 02

Properties - DP ID ﬂ
Address /1D |
VOtpe: . Drect Erty...|
r~ Input
Address: Length: Unit: Congistent over:
Start: 374 2 = lWords lj ITotaI length lj
End: 377
Process image: |~~ _v_]
Manufacturer-specific data: [21 ,00.02
{Maximum 14 bytes hexadecimal, separated by comma or blank space)
e —— =

Figure 14: Read object 0x2100:02 universal variable 02
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Write object 0x2100:03 universal variable 03

Properties - DP ID

Address / 1D |

170 type: Y Direct Entry...

~ Output

Address: Length: Unit: Consistent over:

Stat:  [335 2= |wods  ~| [Totallength ~|
End: 338

Process image: | - ;]

Manufacturer-specific data: |21 ,00.03
{Maximum 14 bytes hexadecimal, separated by comma or blank space)

: Carce_| o

< — =

Figure 15: Write object 0x2100:03 universal variable 03

Read object 0x21C0:02 positiong capturing strobe counter

Properties - DP ID ﬂ
Address /1D |
/0 type: v Direct Entry...
r~ Input
Address: Length: Unit: Congistent over:
Start: 378 2 = |words ~| |Totallengh ~|
End: 381
Process image: |~~ _v_]
Manufacturerspecfic data: [21.c0.02
{Maximum 14 bytes hexadecimal, separated by comma or blank space)
e ——

Figure 16: Read object 0x21C0:02 positiong capturing strobe counter
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Comparison VAT in STEP7 and variables table in ECOSTUDIO®

18 i Universalmodul

18] PQD 335 HEX B DVV#16#00000002
20| PID 374 HEX DVW#16#00000008

21 PID 378 HEX DV#164#00000004

Figure 17: VAT in STEP 7

-User Defined Variables

[Z] 210002 |unimappv_01 00000008 hex

? i
| ]
(-] [220005  [unimappv_02 | 00000002 hex |
\ |

B “2 1C002 [posi‘tion_capture_count 0000000A hex

Figure 18: Variables table in ECOSTUDIO®

Information regarding 2-axis devices
Consider the axis index (axis 1 = 00, axis 2 = 01).

Properties - DP ID @

Address /1D |

VOtpe: . Drect Erty...|
r~ Input

Address: Length: Unit: Congistent over:

Stat:  [382 2= |wods | [Totallength |

End: 385

Process image: | = _"
Manufacturer-specific data: I21 ,00.02,00
{Maximum 14 bytes hexadecimal, separated by comma or blank space)

| el |t

Figure 19: Axis index configuration

General information
The E/A type out- / input is only available for the R/W registry.
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