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1 About this Documentation

This manual describes the procedure for functional integration of servo amplifiers series ECOVARIO®114D or
ECOVARIO®616D in a,PROFlIdrive application profile for drives” via the PROFINET network or PROFIBUS (Master:
Siemens SIMATIC PLC S7) by means of the JAT function blocks.

Prerequisite is that a physical connection exists between the servo amplifier and the PROFINET or PROFIBUS
Master via the servo amplifier interface X22.

Appropriate servo amplifiers:

< PROFINET: ECOVARIO® 114DR-[I,H][J,L]-xxx-xxx, ECOVARIO®616[A,D]R-[I,H]J-xxXx-xxx
< PROFIBUS: ECOVARIO® 114DR-[G,F][J,L]-xxx-xxx, ECOVARIO®616[A,D]R-[G,F]J-xxX-XXX

Further information:

2 Hardware installation: Installation and Operating Instructions ECOVARIO®114 D, ECOVARIO®616(D)
2 Documentation of the program package STEP7 or TIA-Portal (Siemens AG)

> Application Notes ECOVARIO®114D / ECOVARIO®616(D): Control via PROFINET (AN33)

< Software commissioning: ECOSTUDIO® Online Help or Operation Manual for ECOVARIO®

This manual makes the following demands on qualified personnel:

Transport: Personnel trained in handling electrostatic sensitive devices.

Installation: Electrotechnically qualified personnel who know the security directives of electrical engineering and
automation.

Commissioning: Qualified personnel with a broad knowlege of the fields of electrical engineering, automation
and drives, especially of PLC programming

For functional integration of the servo amplifiers into a PROFINET network knowledge of the SPS program packa-
ge STEP7 is necessary.

When handling drive systems the manuals listed above and the safety precautions con-

é tained therein have to be observed.

The listed programs are example programs and show the basic procedure for integration
of the drives into a PROFINET environment. In customer specific applications the user has
to check whether all function and safety relevant conditions are fulfilled.

2 About PROFIdrive

The application profile PROFIdrive forms the foundation for virtually all drive tasks in the industrial automation
technology in connection with controllers of the manufacturer SIEMENS.

It defines the device behavior and the access procedure to drive data of electrical drives at PROFIBUS and PROFINET
and also optimally integrates the additional profiles PROFIsafe and PROFlenergy.

The demand for continuity must be met in particular by industrial communication. This is only possible with a
standardized drive interface which has been specified by PROFIdrive for PROFIBUS and PROFINET. In addition, the
application-oriented profile standardized according to IEC 61800-7 contains standardized specifications (syntax
and semantics) for communication between drives and automation systems for PROFIBUS and PROFINET ensuring
vendor-independence, interoperability and investment protection.
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3 About PROFINET

The field bus system PROFINET is standardized by the PROFIBUS Nutzerorganisation (PNO). By using switches all
Ethernet tree topologies are possible.

The maximum cable length between two nodes is 100 m for Ethernet based field bus systems. The transmission
rate is 100 MBit/s

The PROFINET communication is implemented according to a master/slave principle. For PROFINET IRT
(Isochrounous RealTime) there is a fix bus cycle for the actualisation between master and slave, similar to PROFIBUS

DP.

No. Application Class Interface Functions b
1 Standard Drive n-setpoint, Cyclic 10 Data interface @
torque-setpoint,
current-setpoint
2 Standard drive with distributed Technological Cyclic 10 Data interface
technology controller setpoint-actual values | with
(continuous process) {command variables) Drive to Drive communication &
3 Single Axis positioning drive, with | pos-setpoint, Cyclic 10 Data interface @
local Motion Control run requests
4 Motion Control with central n-setpoint Cyclic 10 Data interface, Clock Synchronous
interpalation and speed setpoint edaptil Operation, DSC (refer to 6.3.5)
interface
Gistigha: additionally, for DSC:
" AX (Xapr), Ky (Kpz
DSC (Dynamic Servo Control) (Xarr). Ky (kec)
5 Motion Control with central x-setpoint Cyclic 10 Data interface, Clock Synchronous
interpolation and position setpoint Operation ©
interface
6 Moticn control for clocked Command variables, Cyclic 10 Data interface, Clock Synchronous
processes, or distributed angular et e Operation._ o
synchronism Drive to Drive communication
NOTE The Application Classes described here are assigned Profile functions in 6.3.13, which a drive
manufacturer shall implement if he wishes to be compliant with the particular Application Class.
8 The cyclic interface may alse be operated clock-synchronously if, for example, it is a guestion of synchrony of
the actions in the case of several drives.
B For all Application Classes: acyclic interface for paramaters, diagnostics, identification.
€ This Application Class is not described in this edition of the Profile. The dynamic characteristics of Application
Class 5 are reached with Application Class 4 with DSC.

PROFIdrive Application Classes

4 About PROFIBUS

PROFIBUS is a non-proprietary, open fieldbus standard with a wide scope in the manufacturing and process auto-
mation. 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 espe-
cially designed for the communication between automation systems and decen-tralized 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 en-
sures that a failure of either master or slave is recognized almost instantly. Additionally, a standardized slave ana-
lysis 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 num-ber that is identical for all devices of the same type.
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4 Preconditions for use

For controlling the JAT drives via PROFINET or PROFIBUS the following components are required (in case of de-
viations please contact us):

Servo amplifier ECOVARIO 114D or ECOVARIO 616(D) with PROFINET or PROFIBUS interface

Siemens SIMATIC PLC S7-1500 / S7-1200 / S7-300 with appropriate PROFINET interface

Program package ,Totally Integrated Automation Portal” (TIA Portal), SIMATIC Manager (Siemens AG)
Service PC with commissioning tool ECOSTUDIO® V 3.2.0.0 or higher

The latest GSDML file:

(e.g. from the Download section of our homepage www.jat-gmbh.de)

The JAT package ,FB PROFINET” (Function blocks ECOVARIO), consists of the blocks listed in chapter 6.

0O 00000

In order to establish the PROFINET cabling between the devices please refer to the ECOVARIO 114D or ECOVARIO
616(D) installation manual and the SIMATIC documentation.

Before using the function blocks, the drives of Jenaer Antriebstechnik must be integrated into a control project as
described in Application Note 33,Control via PROFINET".

5 Setup Procedure

5.1 Example projects

For a better understanding of the administration of drives in the TIA portal the following example projects are
contained in the function block package,FB PROFINET” (function blocks ECOVARIO):

S YYYYMMDD_S7-1200_JAT-FB_RDWRREC_Tele9_V14.zap14

S YYYYMMDD_S7-1500_JAT-FB_RDWRREC_Tele9_V14.zap14

S YYYYMMDD_S7-300_JAT-FB_RDWRREC_Tele9_V14.zap14

Erweiterung fiir Ansteuerung tiber PROFIBUS mit PROFIdrive und Standard-Telegramm 9:

S YYYYMMDD _S7-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_V15_1.zap15_1

Erweiterung flr Ansteuerung Uber PROFIBUS mit PROFIdrive mit Standard-Telegramm 1 und 2 mit
Technologieobjekten:

2 YYYYMMDD _S7-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_Tele1+2_V15_1.zap15_1

For integration into the programming environment STEP7 the following projects can be used:

2 YYYYMMDD_JAT-FB_RDWRREC_Tele9_classic.zip
5.2 Appropriate PLCs

S S7-314-2 PN/DP
S 57-1215 CDC/DC/DC + CM 1243-5
S S7-1511PN

8 Subject to change without notice! 01/2020
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5.3 Setup of the projects

2 Loading one of the sample projects => Dearchive projects
After installing the GSDML file or the GSD file, the servo drives are available in the hardware catalog and can
be inserted into the network view of TIA.

2 Adaptation to the control environment => Adapt device configuration

S For PROFIBUS devices only: Switching the drive profile => from PROFIBUS/CAN servo amplifier (DS402) to
PROFIBUS/PROFIdrive (PD203):

In ECOSTUDIO® under Control/Administration:
Contralddministration

SAVE
(&) all Parameters
() Communication Parameters

() Application Parameters

) Program Parameters SAVE Parameters in Controller l

[ Save Parameters to File |

IMIT
(&) all Parameters
() Communication Parameters

() Application Parameters

8 P Paitiiies Set Default Values (INIT) |
REBOOT

[ REBOOT |
Status

-PROFIdrive Drive Profile
(®) PROFIdrive PD203 (O CAN DS402

5.4 Configuration overview

Note: PROFINET devices and PROFIBUS devices are two different device types, which are integrated in different
places in the hardware catalog.
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Representation for PROFINET devices:

20191101_57-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_V1 » Gerite & Netze Hardware-Katalog

& Topologiesicht | g Netzsich [lf Geratesich Opti 1 [EE]
27 Verbindungen [Fiiverbinding [ =] B [ [ Netziibersicht ] | E
[ ~ fMeer ] ~ | Katalog .5.
M - s7- ? il
\ 57-15005tstion 1 || | [iit] [t %
PLC 1 EcoVario114 EcoVario616 o Mrieer  Profil: [l  [+][ul](E
CPU1511-1 PN EcoVario 114Dual [E} EcoVaric 616D M > crisazsa » (il Controller e
— " e 4 ~ GsD-Geraer_1 =t =

[ » Ecoveriosis
4 - csDGerzet2
B4 » Ecovariol1s

+ [ PCSysteme
+ [ Antriebe & Starter
» [ Netzkempenenten

I I PROEIBUS 1 L
PROFIBUS_1 ~ GSDGeraet 3 p
{ PROFIBUS_1 | =
| b [ Erfassen & Uberwachen
| Slave_1 o
+ [l Dezentrale Peripherie
4 ~ GsD-Geraer 4 =
+ [l Stremversorgung und ~verteilung =
Slave_2 —
» [§ Feldgerate
Slave_1 Slave_2 ~ [ Weitere Feldgerate
ECODUAL_Profi__ Eogy ECODUAL_Profi_.. = » [ Wisitere EthemnetGerite
CP1542:5_1 - CP1542-5_1 = « [i§i FROFINETIO

~ [ Drives
» [ Festo AG & Co. KG
= [ Jenaer Antriebstechnik GmbH
~ [ Ecovario

Il Ecovario
Il Ecovario 114Dual
Il Ecovario 114Dual
Il Ecovario 500
Il Ecovario 516
Il Ecovario 616D

I uspEIRoNqig || veqehyny G| sjooeuiuo |

Example: Selection of telegram 9:

20191101_57-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_V15_1 » Maschine_1 » EcoVario114 — W B X Hardware-Katalog

Topologiesicht Netzsicht Geratesicht Optionen
| £ 1] \ e
Geriteiibersicht | E
] ¢ - [Modul |Baugr... | steck... |E-Adresse [a-Adres. || ¥ |Katalog _E|
- Ecovariolis4 o o Al | i) [it] | &
v » PNHO Schitstelle [} 0x22 - - 2
} e o1k | @rierprofi [i] g
= PAP 0 11 « [ Vo
vl standard Telegramm @ 0 12 20.29  40..59
[~ DOAchse[name]s92 0 z Il 00 Achse [name] PAP oy @
‘ prr = o o Il 0o Achse [name] STD 1 )
s
vl standard Telegramm @ 0 22 30.39  60.79 [ fravsis(roniona 3
‘ Il 0O Achse [name] STD 3 @
‘ Il 0o Achse [name] STD 7 E'
‘ Il 0O Achse [name] STD 9 &
| >
| E
. E
I ]
L 3
e |

Representation for PROFIBUS devices (ECODUAL Profidrive):

20191101_57-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_V15_1 » Gerdte & Netze — W & X Hardware-Katalog
|; Topologiesicht H!‘E‘! Netzsicht ||i_‘ Geratesicht ‘ Optionen (8]
m X
8 vernewzen| 1§ Verbindungen |Aiiersindons v o= Netziibersicht e =)
: F
[] - et ] ~ |Katalog ;E.
= H
| ~ 57-15005tation 1 | | ”EHE n-z'
PLC_1 EcoVariol14 EcoVario616 @ e MFier  Frofi:  [<le>  [~][lf]|E
CPU1511-1 PN EcoVario 114Dual EcoVario 6160 @ v crisezsa » [ill Controller Tl
PLC_1 PLC_1 | ~ aspGeraetn e il
@ » Ecovariosis e —
& ~ GspGeraer 2 » mAn(ri}:b:r:.eSmner 4
[PrnE1 ] @ » Ecovariotia » [ Netzk g
' {PROFIEUS 1] @ ~ csoceret s emponenten g
I e 1 » [ Eriassen & Uberwachen o
] ave » [jfi Dezentrale Peripherie g
| ~ GsDGeraet 4 = =
» [ Stromversergung und verteilung @
Slave_2
= » [ Feldgerste
Slave_1 slave_2 R vieitere Feldgerate
ECODUAL_Profi.. e ECODUAL_Profi .. o » [l Vieitere EthemetGerite z
CP1542-5_1 = CP1542-5_1 = » [l FROFINETIO =
L ~ [l FROFIBUS DF = E
ke » [ Allgemein E
| ~ [ Antriebe ||
- ~ (@ JaT [}
~ [ AT =
» [ ECOSTEP E
» [ ECovario B
~ [i§ EDUAL E
~ [ ECODUAL_ProfiDrive
[l ECODUAL_FrofiDrive =
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Example: Selection telegram 9.
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The Axis Separator Module must be inserted between the two standard telegram modules. All other modules
shown are relevant for PROFIBUS devices according to the drive profile CAN DS402, cf. chapter 5.3, Switching the

drive profile”.

20191101_S7-1500_JAT-FB_RDWRREC_Tele9_plusProfibus_V15_1 » Maschine_1 » Slave_1

— B B X Hardware-Katalog

& Topologiesicht | gy Netzsicht  ||[If Geratesicht Optionen [5E]
2. Medul |Baugr... | Steck... |E-Adresse |A-Adre... ~ | Katalog ;5'
V] Slave_1 0 0 | |t [ist]| %
] Standrad Telegramm 9_1 0 1 42.51  82..101 rier  profit m| E)
] fods Separater Module_1 [} 2 » (i RepAadii e
Standrad Telegramm 9.2 0 3 52.61  102.1.. T oeramedi 1 [
2 : Il ~is separator Module @
Il standard Telegramm 1 o
° s =1 |l standard Telegramm 2 E
o 7 Il standard Telegramm 7 3
g : Il standrad Telegramm 9 E'
Il relegramm 1009 &
.. Wrwregses Geeomor | |_ [
o n Il Rivi X Registers (9 Byte DIDO_1) 3 =
o 12 Il wiarget_velocity [60FF] S
o 12 Il Wiz rget_velocity_1 [60FF] 15y
I g :: [l Wprofile_accelerstion [6083] %
e Il wprofile_acceleration_1 [6083] 3
| 2 :;’ Il wprofile_deceleration [6084] |
- Il wprofile_deceleration_1 [6084] LI
Z :‘: Il W target_position [607A] L E
Il wiarget_position_1 [607A] 3
o 20 Il wprofile_velocity [6081] %
o 21 Il wprofile_velocity_1 [6081] z
o 22 Il W convolword [6040] y
o 23 Il W controlward_1 [5040]
o 24 Il W modes_of_operation [6060]
o 23 Il wmodes_of_operation_1 [6060]
o 28 Il R position_sctusl_value [6063]
o 2 Il & position_actual_value_1 [6063)
° 8 || R dicital inputs [60FD] [~

Modules for PROFIdrive profile
Modules for CAN DS402 profile
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6 Description of the Function Blocks
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6.1 Project Overview

ECOVARIO® : Use of the JAT Function Blocks

Variants of access to axes in a SIEMENS PLC

Indirect access via process image

Project Overview

(Variant A)

Main Process
oB1

JAT-FB_PA

A

»,Read PZD"
PZDtoAxisDB

JAT_Axis_Tele9

—»

,,Write PZD”
AxisDBtoPZD

JAT-RDWR_PAP

JAT-Read_IM

AxisDB_A1

Direct access with system functions
(Variant B)

Main Process
OB1

y

JAT-FB_SFC

y

»Read PZD”
PZDtoAxisDB_SFC14

JAT_Axis_Tele9 ’

,,Write PZD”
AxisDBtoPZD_SFC15

JAT-RDWR_PAP ’
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6.2

Specific Blocks of the Project

List of specific blocks in the project

JAT S
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Type Symbolic Name Description
OB1 | ,Main” Main program ,organisation block’, is executed continuously
DB | AxisDB A1 Storage area for axis image axis1
DB | DBread IM answer Storage area for information and maintenance data
DB | read IM answer Storage area for answer
DB | read single Param_ answer Storage area for answer
DB | read single Param order Storage area for question
FB | JAT-FB PA Data exchange via cyclically updated process image (variant A)
FB | JAT-FB_SFC Data exchange via system functions with direct peripheral access (variant B)
FB | JAT-Axis Tele9 Realization of a simple positioner with set selection and MDI via telegram 9
FB | JAT-Read IM Reading information and maintenance data
FB | JAT-RDWR PAP Acyclic reading / writing of parameters, texts and descriptions
FB | JAT-RDWR PAP DP Acyclic reading / writing of parameters, texts and descriptions
FB PZDtoAxisDB SFC14 Reading the process data from the drive (system function)
FB | AxisDBtoPZD SFC15 Writing process data into the drive (system function)
FC PZDtoAxisDB Reading the axis data from the process image
FC | AxisDBtoPZD Writing the axis data to the process image
UDT | UDT Axis Control IN Data type image axis status input
UDT | UDT Axis Status OUT Data type image axis status output
UDT | UDT PAE Data type Process data axis input
UDT | UDT PAA Data type Process data axis output
Terms:
OB Organisation block
DB Data block
FB Function block
FC Function
UDT  User defined data type

Subject to change without notice!  01/2020
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6.3

6.4

ECOVARIO® : Use of the JAT Function Blocks

JAT-FB_PA
Name JAT-FB_PA
Type Function block
Input parameter Data type Comment
Output parameter Data type Comment

Graphical representation

"JAT-FE_PA DB _2°

DB 44

—EN

"JAT-FB_PA

RS

EMNO

Functional description

Data exchange via cyclically updated process image (variant A)

JAT-FB_SFC
Name JAT-FB_SFC
Type Function block
Input parameter Data type Comment
Output parameter Data type Comment
Graphical representation
WDB43
"JAT-FB_SFC_
DE_1"
YFBE
JAT-FB_SFC”
— EM ENG
Functional description Data exchange via system functions with direct peripheral access (variant B)

Subject to change without notice! 01/2020
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6.5

PZDtoAxisDB_SFC14

JAT S
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Name PZDtoAxisDB_SFC14
Type Function block
Input parameter Data type Comment
HW_ID HW_IO ,EcoVario-Head"
Output parameter Data type Comment
Axis_DB_A1 UDT_PAE to,Axis_DB_Ax" for axis no x
Graphical representation
YDB15
*PZDtoAxisDE_
SFC14_DB"
B3
"FZDtoAxisDB_SFC14™
ERM ENO
282 "AdsDE_A1".
_El:c vanol~Do_ Axis_DB FZD_Input
Achse_[name]_
] b
I~5tandard_
Telear §
lelegramm_9 HW.ID

Functional description

Reading the process data from the drive (system function)

Subject to change without notice!  01/2020
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6.6

AxisDBtoPZD_SFC15

ECOVARIO® : Use of the JAT Function Blocks

Name AxisDBtoPZD_SFC15
Type Function block
Input parameter Data type Comment
HW_ID HW_IO ,EcoVario-Head"
Axis_DB_A1 UDT_PAA from ,Axis_DB_Ax" for axis no x
Output parameter Data type Comment
Graphical representation
EDB27
"fxizDBtoPZD_
SFC15_DB®
WFB7
“AxisDBtoPZD SFC15
EM EMNO
282
"EcoVanol~DO_
Achse_[name]_
ST o
I~Standard_
Telegramm_9 HW.ID
“foasDB_AT".
PZD_Output— ayc DB

Functional description

Writing process data into the drive (system function)
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6.7 JAT-Axis_Tele9
Name JAT-Axis_Tele9
Type Function block
Input parameter Data type Comment
PZD_INPUT UDT_PAE read axis process data
Control_INPUT UDT_Axis_Control_IN read image axis status
b_ENABLE Bool enable FB state machine
b_Reset Bool reset drive
b_SwitchON Bool switch on drive
b_SwitchOFF Bool switch off drive
b_Homing Bool run homing
b_Move Bool move drive (MDI/PSI)
b_iStop Bool intermediate stop (if axis move)
b_Halt Bool stop actual move
b_Quick_STOPP Bool quick stop
b_Coast_STOPP Bool coast stop
b_Jog_1 Bool Jog 1
b_Jog_2 Bool Jog 2
Output parameter Data type Comment
PZD_OUTPUT UDT_PAA axis process data output

Status_OUTPUT

UDT_Axis_Status_OUT

image axis control output

Graphical representation

UHRAA
*IAT-Pods
Teled_DE"
gfg 1
“JAT-Axis_ Teled™
EN EMO
FZD_INPUT FZD_OUTPUT

Control_INPUT

5158 =——th ENABLE

b_Recet
lze —b Switch_ON
lce — b Switch OFF

alz2 =—1h Homing
zlze —1h Move
BIZE =——th iStop
155 =——th Halt

=2 —th Quick STOPF

alse =—th Coast STOPP
fale =—1b dog 1

e—b Jon 2

Status_OUTPUT

Functional description

Realization of a simple positioner with set selection and MDI via telegram 9
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6.7.2 Extended Functional Description of the Input Signals

Signal Description Control
b_ENABLE Switching the internal state machine of the FB on or of Static high
b_Reset Reset of the servo amplifier (power stage is switched off) Edge
b_SwitchON Switch on power stage Edge
b_SwitchOFF Switch off power stage Edge
b_Homing Execution of homing depending on the setting in the servo amplifier Edge
b_Move Execution of the positioning record (for MDI w_SATZANW = 8000hex) Edge
Note: New target position is taken over by b_Move (flank) at any time
b_iStop Stopover of the current positioning record Edge
b_Halt Stop the axis and cancel the current positioning record Edge
Note: also necessary in the event of a fault if the positioning record has not been completed
b_Quick_STOPP | Quick stop Edge
b_Coast_STOPP | Coast stop Edge
b_Jog_1 Jog Mode (Speed is parameterized in the controller Jog1) Button
b_Jog_2 Jog Mode (Speed is parameterized in the controller Jog2) Button

18 Subject to change without notice! 01/2020
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6.7.1 AxisDB_A1
Name Data type Start value |Observation value |Retention |Reach- |Visible Settings | Comment
able
Static
PZD_Input UDT_PAE False True True False
w_PZD1_ZSW1 Word 16#0 16#0248 False True True False
w_PZD2_AKSATZ Word 16#0 16#0000 False True True False
w_PZD3_ZSW2 Word 16#0 16#0000 False True True False
dw_PZD4_XIST_A DWord 16#0 16#FFFC_38C5 False True True False
Control_In UDT_Axis_Control_IN False True True False
W_SATZANW Word 16#8000 16#8000 False True True False 16#8000 for MDI
b_multiMDlactiv Bool 0 TRUE False True True False set multi MDI Mode active (if TRUE =new MDIPos or MDIvelo
change on the fly in MDI Mode)
r_MDI_TARPOS Real 90.0 275.0 False True True False in° or mm
r_MDI_VELOCITY Real 1.0 1.0 False False False False in % (0-199.99%)
w_MDI_MOD Word 16#0001 16#0001 False True True False 0=rel. or 1= abs.
b_Inkgeber Bool 0 FALSE False True True False 1= with Incremental Encoder
r_mechanic Real 2.912.711 2.912.711 False True True False inc/° orinc/mm
r_MDI_ACC Real 100.0 100.0 False True True False in % (0-199.99%)
r_MDI_DEC Real 100.0 100.0 False True True False in % (0-199.99%)
b_Modulo Bool TRUE TRUE False True True False Modulo Axis (switch on Modulo Position Qutput)
dw_Modulo_mask DWord 16#000FFFFF (16#000F_FFFF False True True False 2"n xi - 1(mit n= ST resolution encoder i= gearboxaus
£4009:05) / sample 2"17 x s"(4-1) - 1= (131072 * 8)-1 =
1048575dec = 000F|FFFFhex
Status_Out UDT_Axis_Status_OUT False True True False
b_RUN Bool false FALSE False True True False feedback from FB state maschine
b_DONE Bool false TRUE False True True False feedback from FB state maschine
b_ERROR Bool false FALSE False True True False feedback from FB state maschine
s_step String[20] " 'Move done ' False True True False step state maschine
w_AKSATZ Word 16#0 16#0000 False True True False feedback MDI/PSI 1648000 for MDI
w_ZSW1 Word 1640 1640248 False True True False Statusword
di_XIST_Position Dint 0 -247611 False True True False current position as DINT
r_XIST_Position Real 0.0 -850.105 False True True False current position as REAL
b_00_Ready_to_switch_on Bool false FALSE False True True False bit from Statusword (ZSW1)
b_01_Ready_to_operate Bool false FALSE False True True False bit from Statusword (ZSW1)
b_02_Operation_enable Bool false FALSE False True True False bit from Statusword (ZSW1)
b_03_Fault Bool false TRUE False True True False bit from Statusword (ZSW1)
b_04_Coast_stop_not_ac- Bool false FALSE False True True False bit from Statusword (ZSW1)
tivated
b_05_Quick_stop_not_ac- Bool false FALSE False True True False bit from Statusword (ZSW1)
tivated
b_06_Switch_on_disable Bool false TRUE False True True False bit from Statusword (ZSW1)
b_07_Warning Bool false FALSE False True True False bit from Statusword (ZSW1)
b_08_Following_error_wi- Bool false FALSE False True True False bit from Statusword (ZSW1)
thin_tolerance_range
b_09_Control_by_PLC_re- Bool false TRUE False True True False bit from Statusword (ZSW1)
quested
b_10_Target_postion_reached |Bool false FALSE False True True False bit from Statusword (ZSW1)
b_11_Reference_found Bool false FALSE False True True False bit from Statusword (ZSW1)
b_12_Traversing_task_acknow- |Bool false FALSE False True True False bit from Statusword (ZSW1)
| ledgement
b_13_Drive_stopped Bool false FALSE False True True False bit from Statusword (ZSW1)
b_14_Commutation_found Bool false FALSE False True True False bit from Statusword (ZSW1)
b_15_Internal_limit_active Bool false False True True False bit from Statusword (ZSW1)
Error Word 16#0 False False False False from GET_ER_ID() local Error handing
r_XIST_Position_Modulo Real 0.0 False True True False current modulo position as REAL
PZD_Output UDT_PAA False True True False
w_PZD1_STW1 Word 16#0 False True True False
w_PZD2_SATZANW Word 16#0 False True True False
w_PZD3_STW2 Word 1640 False True True False
dw_PZD4_MDI_TARPOS DWord 16#0 False True True False
dw_PZD5_MDI_VELOCITY DWord 16#0 False True True False
w_PZD6_MDI_ACC Word 1640 False True True False
w_PZD7_MDI_DEC Word 16#0 False True True False
w_PZD8_MDI_MOD Word 16#0 False True True False

Storage area for axis image

Subject to change without notice!  01/2020
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JAT-Read_IM
Name JAT-Read_IM
Type Function block
Input parameter Data type Comment
SwitchRDREC Bool Start trigger
HW_ID HW_IO ,EcoVario-Head"
ui_LEN_Antwort_DB Ulnt Lenght of string
Record_Antwort Variant read_IM_answer_DB
Output parameter Data type Comment
b_RUN_RD o Bool feedback from FB state maschine
b_DONE_RD o Bool feedback from FB state maschine
b_ERROR_RD_o Bool feedback from FB state maschine
w_ERROR_ID o Word ERROR-Code
Graphical representation
“DBes
"JAT_Read_IM_DB"
B2
“JAT_Read IMm"
EN EMND
6T b RUM RD o =—...
"Read_IM" = cyyitchRDREC b DOME RD o =i
762 b _ERROR RD o —--
EcoVario~Head' HW 1D w_Error ID_o

ui LEN_
o0 Antwort_DB

“read_IN_

aRswer” Antwort — Recard  ARTwort

Functional description Reading information and maintenance data

20

Contained in the sample project in one instance.
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6.8.1 DB read_IM_answer

read_IM_answer
| Mame Datentyp | R nanenz | Erreichbar a. Sichtbari.. Einstellwert Kommenter
1 @ ~ stwatc : B
2 ﬂ- - 'Amwoﬂ 1 Struet = F__‘ E E l
3@ = o Byte e =] =
i@ = Bl Byte W ] |
5@ »  Byez Byte (=] =] =
6@ = Byes Byte ~ ~ 2
7 - Byt=_& Byte a B D —
E & = Byte 5 Byte B 8 m
s @ = Byes Byte el =] =
iol@ = Bype7 Byte [ =] =
11 |4 - Byte_8 Byte 8 B D
2@ == Byte_9 Byte =] =] =
i3la@ = Bpet0 Byte =) ~ =
14l@ = Byte_11 Byte = =] =]
i5l@ = Bype2 Byte =l =] T
16la = By 13 Byte ! =] =
7@ = Bypes Byte vl ~ M
fl@ =  Bye1s Byte =l =] =
1@ = Bype_ts Byte [l =] =
@ = Bye7 Byte el =] 3
Jl@ = Byes Byte =l v M
2@ = eped Byt = ~ ]
3@ Byte_20 Byte [l = (]
i@ = Bye Byre ~ =] 2]
5l = Byte_22 Byte o =] |
%6l@ = Bye_23 Byte > ™ ]
@ = Bye2s Byte 2 =] |
M@ & Byeds Byte Il =] =
9@ s« Bye 3 Byt = =] =]
W@ = Bye 27 Byte =] =] =]
i@ s« Byes Byte =] =] |
sZl@ = epe29 Byte ! - 5]
Sl = Bye0 Byie Il ~ =
sil@ = Bye_3 Byte =] v B
5@ Byte_32 Byte 2] =l M
S6l@ =  Bye 33 Byte =] [ ]
370a s Bye4 Byte =] ~ A
@ = Byes3s Byte ! )
sol@ = Bye 3 Byte vl =] )
il = eye37 Byte = =) A
@ = eyess Byte = ~ | [+]
[<] ' i _' o - | Bl

Storage area for the answer
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Name JAT-RDWR_PAP
Type Function block for PROFINET (new Version 0.2: changed arrangement of the parameters
Record_Auftrag and Record_Antwort under In/Out parameter)
Note: For PROFIBUS use the function block JAT_RDWR_PAP_DP, see chapter 6.10

Input parameter Data type Comment
b_runRDWRREC Bool Start trigger
HW_ID HW_IO ~PAP for PROFINET
ui_LEN_Auftrag_DB Ulnt Length of string
ui_LEN_Antwort_DB Ulnt Length of string
Output parameter Data type Comment
b_RUN_WR_o Bool feedback from FB state maschine
b_DONE_WR_o Bool feedback from FB state maschine
b_ERROR_WR_o Bool feedback from FB state maschine
b_RUN_RD o Bool feedback from FB state maschine
b_DONE_RD o Bool feedback from FB state maschine
b_ERROR_RD_o Bool feedback from FB state maschine
w_ERROR_ID o Word ERROR-Code
In/Out parameter Data type Comment
Record_Auftrag Variant read_single_Param_order_DB
Record_Antwort Variant read_single_Param_answer_DB
Graphical representation

%DBY

"JAT-ReadParam_
single”
WFBA
“JAT-RDWR_PAP"
EN ENO
w70 b_RUN_WR_ g —.-
*read_single_ b_DOME_WR_o — .-

param” — b runRDWRREC

b_ERROR_WR_ o — -

b_RUM_RD_o — -

HW. 1D
ui_LEN_
10— Aufirag_DB

“read_single_
Param_order”.
Record_Auftrag

Record_Auftrag
ui_LEN_
8 Antwort_DE

“read_single_
Param_answer".
record_Antwort

Record_Antwort

b_DOME_RD_o — .-
b_ERROR_RD_o — -

w_Error_I1D_o

22

Functional description

Acyclic reading / writing of parameters, texts and descriptions. Single and multiple parameter
accesses are demonstrated via different data blocks.

Contained in the sample project in seven instances for different types of access.

Subject to change without notice! 01/2020
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6.10 JAT-RDWR_PAP_DP
Name JAT-RDWR_PAP_DP
Type Function block for PROFINET/PROFIBUS (see example projects: YYYYMMDD _S7-1500_JAT-
FB_RDWRREC_Tele9_plusProfibus_Tele1+2_V15_1.zap15_1)
Input parameter Data type Comment
b_runRDWRREC Bool Starttrigger
HW_ID HW_IO ~PAP for PROFINET or ~Head for PROFIBUS
ui_LEN_Auftrag_DB Ulnt Length of string
ui_LEN_Antwort_DB Uint Length of string
NET_BUS Bool Switch for PROFIBUS = true or PROFINET = false
Output parameter Data type Comment
b_RUN_WR_o Bool feedback from FB state machine
b_DONE_WR_o Bool feedback from FB state machine
b_ERROR_WR_o Bool feedback from FB state machine
b_RUN_RD_o Bool feedback from FB state machine
b_DONE_RD_o Bool feedback from FB state machine
b_ERROR_RD_o Bool feedback from FB state machine
w_ERROR_ID o Word ERROR-Code
In/Out parameter Data type Comment
Record_Auftrag Variant read_single_Param_order_DB
Record_Antwort Variant read_single_Param_answer_DB
Graphical representation
YDB59
" IAT-RDWR_PAP_
DF_DE_1"
“FB9
“JATRDWR_PAP_DP"
EN ENO
%120 b_RUN_WR_o —
“read_single_ b_DOME_WR_o —
param DF" — b runRDWRREC ~ b_ERROR_WR o —i
295 b_RUN_RD_o —
Slave_1~Head HW_ID b_DONE_RD_o —
) Ui_LEN_ b_ERROR_RD_o =1
0 Auftrag_DB
Wi LEN_ w_Error_ID_o
10 Antwort_DB
| — NET_BUS
“read_single_
Faram_order_
DF* Record_
Aufirag Record_Auftrag
“read_single_
Faram_answer_
DF* record_
Antwort Record_Antwort
Functional description Acyclic reading / writing of parameters, texts and descriptions. Single and multiple parameter
accesses are demonstrated via different data blocks.

The ,NET_BUS" bit is used to switch between the two types of access Local (for PROFIBUS) or Global (for
PROFINET).
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6.10

For PROFIBUS devices only:

The system constant for ~Head has to be selected:

ECOVARIO® : Use of the JAT Function Blocks

2 HW_ID system constant => value ,SlaveX~Head"

Switching between the axes is done with the switch ,Axis” in the Request DB (RECORD):

< Axis => value =01 for axis A
S  Axis => value = 02 for axis B

= o i, W = Aktualwerte behalten  [Jg

read_single_Param_order_DP

Momentaufnahme ™ ™, Momentauinahmen in Startwerte kopieren g (2

»

MName Datentyp Startwert Beobachtungswert | Remanenz | Erreichbar a.. Schrei... Sichtbari.. Ei
-1 * Static
2 <@ = ~ Record_Aufirag Struct A ] =] ]
ST . Anforderungsrefer... Byte 16803 16803 @ @ @
4 g = Anforderungs_ID Byte 16801 16501 ] ] ]
s g = Achse Byte 16801 16501 =] ] =]
6 |l = Anzahl_der_Param_. Byte 16801 16801 v v v
7 |l = Attribut_01 Byte B#16510 16810 ] =] ]
& lqg = Anzahl_der_Eleme... Byte 16801 16801 ] =] ]
o 4@ = Faramter_Numme... Word 1682100 1642100 =] =] =]
0@ = Subindex_01 Word 16£0000 1640000 =] =] =]
PZDtoAxisDB
Name PZDtoAxisDB
Type Function
Input parameter Data type Comment
PAE_PZD1_ZSW1 Word ZSW1 from Drive (from variable table)
PAE_PZD2_AKSATZ Word AKSATZ from Drive (from variable table)
PAE_PZD3_ZSW2 Word ZSW?2 from Drive (from variable table)
PAE_PZD3_XIST_A DWord XIST_A from Drive (from variable table)
Output parameter Data type Comment
Axis_DB UDT_PAE to,Axis_DB_Ax" for axis no x
Graphical representation
YFCO0
“PZDtoAxisDB"
EN END
NZO "FodsDB_AT".
"A1_PAE_PZD1_  PAE PZD1_ P g — P20 nput
ZsSvaT FSWH
QW2
"A1_PAA_PZD2_  PAE_PZD2_
SATZANW AKSATE
W2
"A1_PAE_PZD3_  PAE_PZD3_
Z5W2" Z5W2
WD26
"A1_PAE_PZD4_ PAE_PZD4a
KIST_AT KIST A

Functional description

Reading the process data from the drive

24
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6.11 AxisDBtoPZD
Name AxisDBtoPZD
Type Function
Input parameter Data type Comment
Axis_DB UDT_PAA from ,Axis_DB_Ax" for axis no x
Output parameter Data type Comment
A1_PAA_PZD1_STW1 Word STW1 to Drive (from variable table)
A1_PAA_PZD2_SATZANW Word SATZANW to Drive (from variable table)
A1_PAA_PZD3_STW2 Word STW?2 to Drive (from variable table)
A1_PAA_PZD4_MDI_TARPOS Real TARPOS to Drive (from variable table)
A1_PAA_PZD5_MDI_VELOCITY Real VELOCITY to Drive (from variable table)
A1_PAA_PZD6_MDI_ACC% Real ACC to Drive (from variable table)
A1_PAA_PZD7_MDI_DEC% Real DEC to Drive (from variable table)
A1_PAA_PZD8_MDI_MOD Word MDI_MOD to Drive (from variable table)
Graphical representation
WFCo92
“AxisDBtoPZD™
EM ENO
'):..":iSDB_FJ'. mwm
PZD_Output — Auis DB PAA PZD1_  “A1_PAA_PZD1_
STV — STW1*
vz
FAS FZD2_ "A1_PAA_FZD2_
SATZANW — SATZANW
W
FAA PZD3_ “Al1_PAA_PZD3_
STWZ STW2"
%QD48
FAA FZD4_ "A1_PAA_PZD4
MDI_TARFOS MDI_TARPOS"
D52
PAA_FZDS_ "A1_PAA_PZD5_
MDI_VELOCITY MDI_VELOCITY™
WS4
FAS FZDG “A1_PAA_FZD6_
MDI_ACC WD _ACCo"
LOWSE
PAA_FZD7_ "A1_PAA_PZD7_
MDI_DEC MDI_DEC3%"
*QWSE
FAA FZD8_ "A1_PAA_FZIDE_
MDI_MOD MDI_MOD*

Functional description

Writing the process data into the drive

Subject to change without notice!  01/2020
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7 User-defined Data Types

7.1 UDT_PAE

UDT_PAE

Narme

Datentyp

1 - w_PZDI_Z5Wi

| wiord

3 @l W PID2 AKSATZ
3 4 w.PZD3 Z5w2
4 @ dw_PZD4 XISTA

Process data axis input
7.2 UDT_PAA

UDT_PAA

| Name -
w_PZD1_STwWi
w_PZD2_SATZANW
w_PZD3_STHW2
dw_FZD4_MDI_TARFDS
dw_FZD5_MDI_VELOCITY
w_PZD6_MDI_ACC
w_PZD7_MDI_DEC
w_PZD8_MDI_MOD

gegeacas

£0 =l o un

Process data axis output

Wiord
Wiord
Dwiord

Datentyp

Wiord
Word
Word
DWord
DWord
Word
Word
Word

7.3 UDT_Axis_Control_IN

UDT_Axis_Control_IN

Name Datentyp
1 < w_SATZANW Word
50q) b mulihDiactv " Bool
3 41 r_MDLTARFOS Real
4 r_MDI_VELOCITY Real
5 40 w_MDI_MOD Word
6 <@  bnkgeber Bool
7 40 rmechanic Real
8 r_MDI_ACC Real
9 4] rMDIDEC Real
10 <@ b_Modulo Bool
11 4m  dw Modulo_mask Dword
Image axis status input

26

Defaultwert | Erreichbar a.. | Sichtbari...

RINERROERE

INREENEOERNE

ECOVARIO® : Use of the JAT Function Blocks

Defaultwert Erreichbar .. Sichtbari.. Einstellwert Kommentar

NEEE
NEEE
OOooa

Defaultwert Erreichbar a.. | Sichtbari... |Einstellwert Kommentar

3 [ e i | 5 i s o )

HNNNRNEEE
NRNNREEE
0w o

Einstellwert | Kommentar

16#8000 for MDI

set multi MDI Mode active (if TRUE =new MDIFos or KIDIVelo change on the fiyin MDI hiode)
in*or mm

in % (0-199.99%)

O=rel.or 1t =abs.

1 =with Incremental Encoder

inci*or inc/mm

in % (0-199.99%)

in % (0-198.95%)

Modulo Az (switch on Medule Position Output)

“24n %117 (it n= STresolution encoder i= gearboxaus 4009:05) { sample 2417 x sA(4-1) -1 = (131072 * 81 = 1048575d=c = 000FFFFFhex
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7.4 UDT_Axis_Status_ OUT

UDT_Axis Status_ OUT

_|MName | Datentyp
1 4m  b_RUN | Bool
2 |qm b_DONE Baol
3 b_ERROR Bool
T | s_step string[20]
5 4w AKSATZ word
| w_Z5WI1 Word
7oA di_XIST_Position Dint
A |an r_XIST_Positian Real
S gl b 00_Ready to_switch_on Bool
10 <@ b_01_Ready to_operate Bool
11 <0 b_02 Operation_enable Bool
T2 g b_03_Fault Bool
13 <@ b_04_Coast_stop_not_activa... Bool
14 =<4 b_05_Quick_stop_not_activa... Bool
15 a0 b_06 Switch_on_disahle Bool
16 <1 b_07_Warning Bool
17 0 b 08_Following_error_within... Bool
T8 40 b_08_Control_by PLC reque.. Bool
19 -0 b_10_Target_postion_reached Bool
20 < b_11_Reference_found Bool
27 @ b_12_Traversing_task_ackno... Bool
22 <00 b_13_Drive_stopped Bocl
23 -an b_14_Commutation_found Bool
24 40 b_15_Internal_limit_active Bool
25 -0 Error Word
26 40 r_XIST_Position_Modulo Real

Image axis status ouput

Subject to change without notice!  01/2020
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-Errei_chb_ﬁr 8. -S'H:ht_b_ar e Einsgellwer( | Kemrnentar —
feedback from FB state maschine
feedback from FB state maschine
feedback from FB state maschine

step state maschine

feedback MDIIFSI 16#8000 for MD|

Statusword

Current position as DINT
current position as REAL
bit from Statusword (ZSWi}
bit from Statusword (ZSW1}
bit from Statusword (Z5W1)
bit from Statuszword (Z5W1)
bit from Statusword (Z5W1)
bit from Statusword (Z5W1}
bit from Statusword (Z5W1)
bit from Statuswaord (ZSW1)
bit from Statuswoard (ZSWi}
bit from Statusword (ZSW1)
bitfrom Statusword (Z5W1)
bit from Statusword (ZSW1}
bit from Statusword (ZS5W1)
bit from Statusword (ZSW1)
bit from Statusword (Z5W1)
bitfrom Statusword (ZSWH)

from GET_ER_ID(} local Error handing

current modulo position as REAL

27
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8 Acyclic Reading and Writing of Parameters

8.1 General

The procedure described here for the acyclic reading of parameters from the drive and the acyclic writing of pa-
rameters into the drive is applied if outside of the technology objects specific parameters have to be written from
master to drive or read from it. The acyclic data exchange is used for events that do not keep repeating. Examples
of acyclic data traffic are sending parameterization and configuration data when starting a peripheral device (from
the central controller to the peripheral device) or sending a diagnostic message from the peripheral device to the
central controller in operation.

In the function block package,FB PROFINET" the blocks,JAT-RDWR_PAP” (for PROFINET devices) and,, JAT-RDWR
PAP_DP” (for PROFIBUS and PROFINET devices) are defined for this pupose. Structure and parameter setting are
described in chapter 6.9 and 6.10 of this document.

Detailed information can be found in the IEC 61800-7-203 (chapter 6.2.3 Base Mode Parameter Access).
The application note ,Acyclic reading and writing parameters of the frequency inverters via PROFINET and PRO-

FIBUS, Version 1.3, Entry ID: 29157692" (Siemens AG) also provides further information on this topic.
Note:

Only the following Record Data Objects are supported:

Parameter Access Service Index Use
Base Mode Parameter Access - Local 0xB02E PROFINET
Base Mode Parameter Access - Global 0xBO2F =47  PROFIBUS

8.2 Sequence

For communication the system function blocks (SFB) ,RDREC" and ,WRREC" (instances of SFB52, SFB53) are used,
which are provided in the Instructions > Advanced Instructions palettes in the TIA Portal.

The sequence for the common parameter access is as follows:

2 Request DB (RECORD) is sent to the servo drive via WRREC
2 Response DB (RECORD) is filled RDREC mit der Antwort gefiillt.

8.3 Data format of the ,Base Mode Parameter Access”

In the following table the telegram format of the parameter access for a parameter request and a parameter an-
swer is shown.

Base Mode Parameter Request Byten Byte n+1 Byte address n
Request header Request reference Request identification 0
Axis No No. of Parameters (n)
1. Parameter address Attribute No. of elements 4

Parameter Number (PNU)

Sub index
i. Parameteraddress | ... 4+6*(n-1)
1. Parameter value Format No. of values 4+6*n
(only for,Change parameter*) -

4+ 6 xn+..+ (Format_n x Qty_n)

Base mode parameter request’
1) Table from ,iec61800-7-203-ProfiNETDriveProfile.pdf”
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Base Mode Parameter Answer Byten Byte n+1 Byteadresse n
Response header Request reference mirrored | Response identification 0
Axis-No./DO-ID mirrored No. of Parameters (n)
1. Parameter value Format No. of values 4
(only after,Request” inquiry) Values or Error Values
n. Parameter value Format No. of values

Values or Error Values

4 +... + (Format_n x Qty_n)

Base mode parameter response?

The payload is described in the following:

2 Request reference:

The request reference is set by the master and mirrored back by the slave in the answer telegram. Based on
this reference, the master has the option of assigning each response telegram to a job telegram. A master
changes the request reference with each new job.

2 RequestID

This identifier basically has the task of describing the type of parameter handling. Currently two different

identifiers are defined:
- Request Parameter
- Change Parameter

Further details on the identifier are available in the table ,Payload”.

> ResponselD

This identifier contains information about the output of a job. If a job has been executed correctly, the
Response Id is equal to the Request ID. If an order could not be executed, an identifier listed in the table

~Payload” results.
< Axis No.

This value can be used to specifically address individual axes in a multi-axis system (Axis No. = 0 single axis).
In the Base Mode Parameter Access Local without function.

2 No. of Parameters

Number of parameters processed in a job.

> Attribute

Describes the individual access to a parameter structure. For example, if you want to access the actual nume-
ric value or the parameter description text. Further information is contained in the table ,payload”.

2 Number of Elements

When accessing an array or string, this area contains the field size or string length.

< Parameter Number

Contains the parameter number (PNU).

< Subindex

Addresses the first array element of a parameter or the beginning of a string. Furthermore, description texts
and text arrays can be addressed with it.

< Format

Specifies the data format of the transmitted value.

< Number of values

Number of the following values

> Values
Parameter values

2) Table from ,iec61800-7-203-ProfiNETDriveProfile.pdf”
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on page 28)

Field name Data type Value Meaning Comment
Request reference Unsigned8 0x00 Reserved
0x01..0xFF
Request ID Unsigned8 0x00 Reserved Parameter Write Request
0x01 Request parameter
0x02 Change Parameter
0x03..0x03F Reserved
0x40..0x7F Manufacturer-specific
0x80..0xFF Reserved
Response ID Unsigned8 0x00 Reserved Parameter Read Re-
0x01 Request parameter (+) sponse
0x02 Change Parameter (+)
0x03..0x3F Reserved (+) positive answer
0x40..0x7F Manufacturer-specific (-) negative answer
0x80 Reserved
0x81 Request parameter (-)
0x82 Change Parameter (-)
0x83..0xBF Reserved
0xCO..0xFF Manufacturer-specific
Axis No Unsigned8 0x00 Device Representative 0 = single axis
0x01..0xFE Axis-Number 1..254
OxFF Reserved
No. of Parameters Unsigned8 0x00 Reserved Limited by telegram
0x01..0x27 Quantity 1..39 length
0x28..0xFF Reserved
Attribute Unsigned8 0x00 Reserved
0x10 Value
0x20 Description
0x30 Text
0x40..0x70 Reserved
0x80..0xFO Manufacturer-specific
No. of Elements Unsigned8 0x00 Special Function Limited by telegram
0x01..0xEA Quantity 1..234 length
OxXEB..OXFF Reserved
Parameter Number Unsigned16 0x0000 Reserved
0x0001... Number 1..65535
OXFFFF
Subindex Unsigned16 0x0000... Number 1..65535
OXFFFF
Format Unsigned8 0x00 Reserved
0x01..0x36 Data Types (cf. table
,Standard data types” on
page 27)
0x37..0x3F Reserved
0x40 Zero
0x41 Byte
0x42 Word
0x43 Double Word
0x44 Error
0x45..0xFF Reserved
No. of Values Unsigned8 0x00..0xEA Quantity 0..234 Limited by telegram
OXEB..OXFF Reserved length
Error Number Unsigned16 0x0000... Error Numbers
O0x00FF (cf. table ,error numbers”

Payload

30

Subject to change without notice! 01/2020




ECOVARIO® : Use of the JAT Function Blocks

JAT S

JENAER
ANTRIEBSTECHNIK

Data types used in Profile PROFldrive

Reference to definition

Coding (decimal)

Boolean Boolean (see IEC 61158-5-10) 1
Integer8 Integer8 (see IEC 61158-5-10) 2
Integer16 Integer16 (see IEC 61158-5-10) 3
Integer32 Integer32 (see IEC 61158-5-10) 4
Integer64 Integer64 (see IEC 61158-5-10) 55
Unsigned8 Unsigned8 (see IEC 61158-5-10) 5
Unsigned16 Unsigned16 (see IEC 61158-5-10) 6
Unsigned32 Unsigned32 (see IEC 61158-5-10) 7
Unsigned64 Unsigned64 (see IEC 61158-5-10) 56
FloatingPoint Float32 (see IEC 61158-5-10) 8
FloatingPoint64 Float64 (see IEC 61158-5-10) 15
VisibleString VisibleString (see IEC 61158-5-10) 9
OctetString OctetString (see IEC 61158-5-10) 10
UNICODEString UNICODEString (see IEC 61158-5-10) 39
TimeOfDay (with date indication) TimeOfDay (see IEC 61158-5-10) 12
TimeDifference (do not use) * TimeDifference (see IEC 61158-5-10) 13
Date BinaryDate (see IEC 61158-5-10) 50
TimeOfDay without date indication TimeOfDay (see IEC 61158-5-10) 52
TimeDifference with date indication TimeDifference (see IEC 61158-5-10) 53
TimeDifference without date indication | TimeDifference (see IEC 61158-5-10) 54

*) Data type TimeDifference should not be used for new device implementations. For device implementation use data types TimeDiffe-
rence with date indication and TimeDifference without date indication instead. For compatibility reasons all three data types of TimeDiffe-
rence shall be supported by a controller implementation.

Standard data types
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Error Meaning Generated if Additional
number Information
0x00 Parameter number not allowed Access to non-existent parameters 0
0x01 Parameter value cannot be changed Change request to a parameter value that can not be changed | Sub index
0x02 Value range of the parameter exceeded or Change request with value outside the value limits Sub index
fallen below
0x03 Bad parameter sub index Acess to a sub index of an array parameter which is not availa- | Sub index
ble. Must not appear for not-array parameters
0x04 Parameter is not an array Access with sub index to non-indexed parameters 0
0x05 Wrong parameter data type Change request with value that does not match the data type | 0
of the parameter
0x06 Change access with nonzero value that is not | Change request with a value other than 0, where this is not Sub index
allowed allowed
0x07 Change access to a description item that can | Change access to a description item that can not be changed Sub index
not be changed
0x09 No description text available Access to non-existent description (parameter value exists) 0
0x0B No priority Change request without rights to change parameters 0
0xOF No text array available Access to a text array that is not available (parameter value is 0
present)
0x11 Job can not be executed due to system Access is temporarily unavailable for reasons that are not 0
health specified in detail
0x14 Value not allowed Change request with a value that is within the value limits, but | Sub index
it is not allowed for other long-term reasons (parameter with
defined individual values)
0x15 Answer telegram is too long The length of the current response exceeds the maximum -
transmittable length of the telegram
0x16 Parameter address not allowed lllegal value or value not supported for the attribute, the -
number of elements, parameter number or subindex or a
combination
0x17 lllegal format Write request: lllegal format of the request or the format of the | 0
parameter data is not supported
0x18 Number of parameter values are not consi- Write request: Number of parameter data values does not 0
stent match the number of elements in the parameter address
0x19 Job to an axis that does not exist Access to an axis / DO that does not exist 0
0x20 Parameter text element cannot be modified Change request for a parameter text element which cannot be | Sub index
changed
0x21 Service is not supported Invalid request identifier (ID = 0x80) -
0x66 Number of parameter elements too large No. of Elements too large -
0x65 - Manufacturer specific -
OxFF
Error numbers

Note on error handling in case of system error message of RDREC:

If one of the above error numbers contains additional information (see table column), the response DB (Record)
will increase by 2 bytes per parameter contained. This case must be taken into account when dimensioning the

response DB (record) (dimension large enough).

If the response DB is not large enough, an error message is generated by the system function, e.g. error code
DE80-A800.

32
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8.4 Reading a single parameter value

8.4.1 DBread_single_Param_order

read_single_Param_order

Name Datentyp Startwert Remanenz | Erreichbar 6. Sichtbari.. Einstellwert Kemmentar
1 < « Static
2 G' 8 ¥ Record_Auftrag | Struct 0 E. E
3 | - Anforderungsrefer... Byte 16803 E E D Nummer der Aufirage
4 = Anforderungs_iD Byte 16801 @ _n m Paramter lesen = 1; Parameter schreib
5 @ = Achse Byte 16#01 =] =] = Adressierung einer Achse | Multi-Ach...
5 @ = Anzahi_der_Parsm... Byte 16#01 =] ~ = lesen der Parameter 10965
7 @ = Anribut_01 Byte BR16%10 = [« [ Typ des Objektes: 10 Wert, 20 Beschr.
& @ =  Anmhl_der Eleme.. Byte 16200 ! ol [[]  Anzhiderindims 1
9 4@ L] Paramter_Numme... Word 965 B E D Paramerer r0965[1] (965 dez=3C5h...
10 < L] Subindex 01 Word o ! [l =) Subindex
Request DB
8.4.2 DBread_single_Param_answer

read_single_Param_answer

Mame Datentyp Starowert Remanenz  Erreichbar a. Sichtbari.. Einsteliwert Kommentar
1 |40 ~ Static
2 als = record_Antwert | struct [ =] [«
3 & L] Anf_referenz gesp.. Byte 168 E E D Nummer des Aufirag gespiegelt
4 @ = Antwort_ID Byte 16 = =l =2 Parameter lesen
5 40 = Achse_gespiegelt  Byte 1680 =] =] = Adressierung der Achse gespiegelt
5 4@ L Anz Parameter Byte =] m m Anforderung aufdie Anmhlt der Para..
7 @ » Format_Parameter.. Byte =) [ = Anforderung aufdas Format des Para
B |« = Anz Parameterwer._. Byte 650 m =] |_| Anforderung auf die Anmhl der Wert._.
3 4@ L] Param1_Wer_01 Word 650 E B E Wertaus Index0
Response DB

8.4.3 Example for reading a single parameter value

In the example the value of parameter 965 is read (profile identification, cf. table 6.7).

Auftrag_DB_single

Name Startwert  Remanenz  Erreichbar aus HMI | Sichtbar in HMI | Einstellwert Kommentar
1 <[~ static |
2 <@ = ~ Record Aufirag Struct 0.0 B =] [~}
3 4 L Anforderungsreferenz Byte 0.0 16#03 @] =] )] [ Nummer der Auftrége
4 < = Anforderungs_ID Byte 1.0 16£01 =] =] =] 0 Paramter lesen = 1; Parameter schreiben =2
S < L Achse Byte 20 16£01 =] ] ] (] Adressierung einer Achse | Multi-Achsenantrieb
6 @ = Anzhl_der_Farameter Byte 30 16801 =] =] (¥ 0 lesen der Farameter r0965
i@ = Arribut_01 Byte 40  B216210 @] =] )] 0 Typ des Objektes: 10 Wert, 20 Beschreibung, 30 Text
8 @ = Anzmhl_der_Elemente_01 Byte 50  16%00 =] ] =] 0 Anzmhl der indizs 1
9 @ = Faramter_Nummer_01 Word 60 965 B =] (¥ 0 Farameter r0965[1] (965 dez= 3C5 hex) nur 1
wa = Subindex_01 Word 80 0 =] =] [~} 0 Subindex
Request DB (RECORD)
Antwort_DB_single
Name Offset Startwert Remanenz  Erreichbar a. | Sichtbari_.  Einstellwert Kommentar
1 4@ ~ Static
2 4= w record_Antwort Struct 0.0 0 =] =]
3 @ = Anf referenz gespiegelt Byte 0.0 6% 0 =) =] O Nummer des Aufirag gespiegelt
4 @ = Antwort_ID Byte 1.0 168 0 =2} =] = Parameter lesen
5 @a L Achse_gespiegelt Byte 20 16% 0 =] =] [l Adressierung der Achse gespiegelt
6 @ L Anz Parameter Byte 3.0 168 0 =] =] () Anforderung aufdie Anzhitder Parameter
7@ = Format_Parameter_1 Byte 40 162 0 =) =] O Anforderung aufdas Format des Parameter 1
8 @ L} Anz_Parameterwerte_1 Byte 50 168 [:] E E D Anforderung aufdie Anzhl der Werte des Parameters 1
9 @ = Param1_Wert_01 word 6.0 168 0 =] =] [l Wiert aus Index0
Response DB (RECORD)
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8.5 Reading several parameter values

In the example the values of parameters 965 (profile identification), 2714 (switching threshold full-step operation),
930 (operating mode) und 5100 (normalization velocity) are read

Auftrag_DB_multi

Name Datentyp | Offset Startwert | Remanenz  Erreichbar a_  Sichtbari_. | Einstellwert Kommentar
1 4@~ Static
2 4@l = ~ Record_Auftrag Struct 0.0 B2 =] =]
3 @ L Anforderungsreferenz Byte 00 1681 B M =] 0 Mummer der Auftrige
4 @ L Anforderungs_ID Byte 1.0 16#1 B =) =] (3] Paramter lesen = 1; Farameter schreiben =2
5 4@ L Achse Byte 20 1681 B )] ] (] Adressierung einer Achse | Multi-Achsenantrieb
6 @ = Anzhl_der_Parameter Byte 30 1684 =] =) =] 0 lesen der Parameter 965[1], 930[61], 2714[1] u.5100
7l = Attribut_01 Byte 40 16210 B =] =] [l Typ des Objektes: 10 Wert, 20 Beschreibung, 30 Text
8 @ = Anzhl_der_Elemente_01  Byte 50 16#0 B =) ] [l Anzhl der Indizes 1
9 @ = Paramter_Nummer_01 Word 6.0 16835 =] =) =] 0 Parameter 965[1] - Profilidentifiketion (965 dez=3C5 hex) nur 1
wla = Subindex_01 Word 8.0 1620 B M =) 0 Subindex
Mla = Attribut_02 Byte 100 16210 B =] =] [l Typ des Objektes: 10 Wert, 20 Beschreibung, 30 Text
2@ = Anzhl_der_Elemente_02 Byte 11.0 1620 =] )] =] (] Anzshl der Indizes 1
3@ = Farameter_Nummer_02  Word 120 1622714 @] =] =] ] Parameter 2714[1] SingleStepVelo (=CANObjekt 270207) nur 1
14l = Subindex_02 Wiord 140 1620 B =] =) 0 Subindex
5@ = Attribut_03 Byte 16.0 16%10 B =) ] (] Typ des Objektes: 10 Wert, 20 Beschreibung, 30 Text
6@ = Anzhl_der_Elemente_03  Byte 17.0 1620 =] )] =] 0 Anzshl der Indizes 1
17l = Parameter_Nummer_03  Word 180 162342 B =] =] [l Parameter 930[1] - Betriebsart (930 dez=3A2 hex) nur 1
1Bl = Subindex_03 Word 200 1680 B =] =2} = Subindex
9@ = Attribut_04 Byte 220 16210 =] )] =] (] Typ des Objektes: 10 Wert, 20 Beschreibung, 30 Text
0@ = Anzhl_der_Elemente_04  Byte 230 1620 @] =] =] 0 Anzhl der Indizes 1
2@ = Parameter_Nummer_04  Word 240 1685100 B =] =) 0 Parameter 5100[1] - Velo_Morm_Fara nur 1
2@ = Subindex_04 Word 26.0 16#0 B ¥ =] [l Subindex
Request DB (RECORD)
Antwort_DB_multi
Name Datentyp  Offset Starbwert Rermnanenz  Erreichbar a. Sichtbari_. Einstellwert Kommentar
1 a0~ Static
2 |@|= « record_Antwort | struc 0 = =
3 @ L} Anf_referenz_gespiegelt  Byte D B B D Mummer des Auftrag gespiegelt
4 @ = Antwort_ID Byte (] )] =] (] Parameter lesen
5 |4@ - Achse_gespiegelt Byte 0 =] =] 0 Adressierung der Achse gespiegelt
6 |@ L Anz Parameter Byte (=] =) =] (=] Anforderung auf die Anzhlt der Parameter
7 || L Format_Parameter_1 Byte (] )] =] (] Anforderung aufdas Formatdes Parameter 1
& |@ L Anz_Parameterwerte_1 | Byte 0 =] =] 0 Anforderung auf die Anzhl der Werte des Parameters 1
9 @ = Faram1_Wert_01 Word (=] =) =] 0 Wert aus Index0
10 @@ L Format_Parameter_2 Byte (] =] =] (] Anforderung aufdas Formatdes Parameter 2
11 |3 L Anz_Parameterwerte_2 | Byte [l M =] [l Anforderung auf die Anzhl der Werte des Parameters 2
2@ = Faram2_Vert_01 DWord  10.0 0 =) =] (] Wert aus Index0
13 @ L Format_Parameter_3 Byte 14.0 ] =] =] ] Anforderung aufdas Formatdes Parameter 3
14 @ L) Anz Parameterwerte_3  Byte 150 [:] E E [:] Anforderung auf die Anzhl der Werte des Parameters 3
5@ = Faram3_Viert_01 word 16.0 (=] =) =] 0 Wert aus Index0
16 |40 - Format_Parameter_4 Byte 18.0 ] =] =] ] Anforderung aufdas Formatdes Parameter 4
17 = Anz Parameterwerte_4  Byte 19.0 [l =] =] [l Anforderung suf die Anzshl der Werte des Parameters 4
i8l@ = Paramd_Viert_01 Wiord 200 0 )] =] 0 Wert aus Index0

Response DB (RECORD)
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8.6 Writing a single or several parameter values

In the example the value of parameter 5100 (normalization speed) is set to 0x3E8 (decimal: 1000) rpm. The number
of values to be written is specified with 0x01 in the field ,number_of_parameters”.

Auftrag_DB_single_write

Name Datentyp | Offset Startwert Remanenz  Erreichbar a.. | Sichthari_.  Einstellwert  Kommentar
1 <@ v Static
2 4l|= « Record_Auftrag | struct 00 0 =] =]
3 @a L Anforderungsreferenzt Byte 0o 16#04 (=] =] =] 0 Mummer der Auftréage
4 @ = Anforderungs_ID Byte 1.0 16%#02 0 =] =] 0 Paramterlesen = 1; Parameter schreiben =2
5 @ = Achse Byte 20 16#01 0 =] =) 0 Adressierung einer Achse | Multi-Achsenantrieh
65 @ = Anzhl_der_Parameter Byte 30 16201 (] [ =] 0 schreiben 5100
7 @ = Artribur_01 Byte 40 16210 0 )] =] 0 Typ des Objektes: 10 Wer, 20 Beschreibung, 30 Text
8 @ = Anzshl_der_Elemente_01 Byte 5.0 16%00 0 =] =] 0 Anzshl der Indizes 1
9 @ = Faramter_Nummer_01 Word 6.0 1625100 ] =] =] ] Parameter 5100[1] Nermierungsgeschwindigkeit
wa = Subindex_01 Word 8.0 16%00 (=] =] =] 0 Subindex
M@ = Data_type Byte 100 16%03 (] [ =] (] Daten Typ (x03 = integer 16)
2la = Ho_of values Byte 110 16201 [l =] =] [l Humber ofvalues = Number of elements
3@ = Value Word 120 16%03e8 0 )] =] (] Viert x3E8 auf 5100
Request DB (RECORD)

Response DB (RECORD)

The Response-DB contains feedback information about the write process, no values are read back.
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9 Error handling

9.1 Warnings

Warnings are messages that automatically acknowledge after the cause has been eliminated. They serve as a war-
ning level, so that appropriate countermeasures can be taken in good time to avoid a fault condition.

In principle, several warnings can be present at the same time (for example, ,Increased temperature of the motor
winding” and,DC link voltage too low"). Warnings, unlike errors, do not stop the drive.

For the warning mechanism, parameters are defined in the profile, each of which represents a so-called warning
word. Each occurring warning within a drive or a drive axis is mapped to one bit of the warning word.

9.2 Faults

A fault condition in the drive (e.g., overtemperature) always triggers a device specific response, i. As a rule, the
drive is switched off. At the same time, one or more fault messages characterizing the fault state are entered in the
fault buffer (see figure below).

An entry in the PROFIdrive fault buffer consists of the device-specific fault number, an optional application-spe-
cific fault code as well as optionally an associated value or a fault time (Bild 14). The device-specific parts fault
number and fault value enable a very detailed device-specific diagnosis.

Optional
Warning mechanism

Drive functions
Provides specific

& actual state Shpgleprosan

ok . ; warnings

A —‘7 I_ ______________________________ -

Fault buffer mechanism

Shows present faults
A Present faults and fault history

not ok Fault history Fault
acknowledgements

Mapping of Mapping of faults onto

warnings onto fault classes
fault classes

Fault classes mechanism |
— PROFIdrive fault | PROFIBUS/PROFINET

D r| Ve classes | Alarm channel
N

PROFIdrive diagnosis function
A fault must always be explicitly acknowledged by the user with a command after eliminating the cause of the

fault. The acknowledged fault is not deleted, but archived in the fault buffer, which allows subsequent traceability
of the faults. The size of the fault buffer can be determined device-specifically.
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Fault history

Mapping of the fault buffers to profile parameters

JAT & '\cicosrecinic

- T

[] [538300  [aktuel: Fehlemummer 00 | 0022 hex |

(] 538301 |aktuel Fehlemummer 01 0016 hex | 947,00-07 actual

[] 533302 [akwsl: Feblemummer 02 | 0017 hex |

B [s3B217 | 0804 hex |

|5313216 | 0503 hex | 946, plus sub index

E] |53B222 | 0D13 hex | from 947

[..] [53B308 |Histor 00: Fehlemummer 00 | 0022 hex |

(-] 533302 [ristore 00: Fehlemummer 01 | 0017 hex | 947,08-63 history

[] [53B308  [Hstore 00: Fehlemummer 02 | 0 dec |

(] [s33308  [Historis 00: Fehlemummer 03 | 0 dec |

[.][s3B100 | | 0D13 hex |

(L] [as1or | | 0803 hex | 945, 00-07 actual

ssB102 | | 0504 hex |

E] |533103| | | e — | 945, 08-63 history

LI | |

Fault parameters 945, 946 and 947 (ECOSTUDIO® User Defined Variables)
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2 947 (x53B3 in ECOSTUDIO®)
Sub index 00-07 contains the actual ,fault sub index” for parameters 946 and 951
Sub index 08-63 contains the fault history (7x8 entries)

2 946 (x53B2 in ECOSTUDIO®)
cf. 947
here the actual display code can be seen

< 945 (x53B1in ECOSTUDIO®)
Sub index 00-07 contains the actual display error code 3 for the current situation
Sub index 08-63 contains the fault history (7x8 entries)

2 951 (x53B7 in ECOSTUDIO®)
cf. 947
- Read parameter 951 with argument ,Text” (30) = error text
- Read parameter 951 with argument,Value” (10) = parameter number
(The parameter displayed here is related to the error message)
Note: the error texts are limited in their statement
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10 Hardware Diagnosis

10.1 Operating display on the PROFINET option card

LED1: RUN
OFF =There is an application relationship
THz red = Network share, card not yet configured
ON red = No network share

LED2: Communication error
ON red = Card error (communication error)

LED3: Option card status

OFF = HW fault

1Hz yellow = No protocol stack and no second stage loader (HW OK)
1Hz yellow/green = Second stage loader OK, no protocol stack (HW OK)
ON green = Everything OK
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11 Comparison TIA Portal / Classic World

11.1  STEP7 CLASSIC WORLD:

For each subprogram different looking windows open up.

S -STEP7
o - DriveES
< -WinCC Flexible DleE(5 %) 8 mie| leDo W e
FAOABUSI ) DF Masterzysoen (1] e
> -PDM | T O suchen | ﬂﬂ
e N R T BT aE s B GE Bl [t -
o -Starter | o ‘w o B Pl

& (1 SIMOVERT

+ (] SINAMICS

+ (1 SIFD5

Evemat{1} PROPHET D Systern [100) < (] Welws FELDGERATE
15 P

i
teec)
: ik T FECE L = 3 FROABLE,
A2 d i [%; =1 FROFIETID
U ELGE | el E[ﬂ G i el
@i — = = 0 SCALANCE Y200 S
T SCALANCE X202

11.1.1 Description

niE| [ e | R | e Soraatz e

SIMATIC STEP 7 Basic software g Wy | = Kl glgj Jgﬁﬁ
STEP 7 Professional is the summary of the soft- ‘ Sl
ware packages: | [

o  STEP 7 Basic software = i

2 S7-Graph e

o s7-scL = o —

2 S7-PLCSIM = S preeeenes

Compared to the purchase of the individually available software packages results not only a significant price ad-
vantage, but also reduced installation costs and the ability to use the common Software Update Service.

Directories indicate which versions are compatible to each other.

11.2 TIA PORTAL WORLD:

All programs and functions are assembled in an identical
,LOOK and FEEL" Therefore, no matter what you instal-
led first, you always get the central program call window
installed.

Only identical versions work exactly with each other.

So if you have V12Prof. you also need the appropriate
HMI with V12, otherwise you can not program basic pa-
nels with V12 Prof. (this works without explicit WinCC
Compact/Comfort/Advanced V12.
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