APPLICATION NOTE

Setup of Digispense® 4000 with PLCs and AN-101

TITLE:
Gateways REV B

CATEGORY: | Controller Interface

1. DESCRIPTION

This application note describes how to setup an IVEK Digispense® 4000 (DS4000) for use with PLCs
and Gateways. Presently, EtherNet/IP™, PROFINET® and EtherCAT®' are the communication
interfaces available on the DS4000PM controller. The DS4000BT controller has an HMI and discrete
I/O in addition to optional interfaces (e.g., EtherNet/IP, PROFINET, EtherCAT, RS232, etc.). Controllers
containing an ethernet-based interface module also contain an HTTP server and an FTP server.

Configuring the DS4000 for an application requires modifying parameters to match the physical system
(pump motor type, pump size, etc.) and to create the desired fluidic movement profile (acceleration,
discharge rate, etc.). Controlling the DS4000 also requires reading and writing parameters (e.g., to start
operations, check status, etc.). The DS4000 has over 200 parameters, many of these require no
modification (i.e., the default values are sufficient). Also, the DS4000 has non-volatile memory so
changes to most parameters will remain across a power-cycle.

NOTE: Ivek uses the word “parameter(s)” for the data inside of the DS4000 that may be
exchanged with other devices such as PLCs and PCs. Some PLC and fieldbus literature also
refer to their own parameters. It is important to note that in this document “parameter(s)”
almost always refers to a DS4000 parameter. All parameters are listed in the product manual.

There are several ways to modify parameters. On a DS4000BT, the simplest way is by using the HMI;
on a DS4000PM, by using the web pages or fieldbus. When using a fieldbus, such as: EtherNeV/IP,
PROFINET, or EtherCAT; accessing the parameters is accomplished via cyclic (implicit) data exchange
or acyclic (explicit) data exchange (e.g. MSG functions). Some PLC development systems provide an
extra mechanism to modify parameters (e.g., the Parameter Tab of the Module Properties window in
Studio 5000®). Not all parameters are available via cyclic data exchange; only those parameters
that are important for real-time control (e.g., commands and status).

There are trade-offs in choosing which method to use to modify parameters. The simpler methods (e.g.,
HMI, web pages) reduce development time, but make device replacement more difficult due to the
need to manually configure a replacement controller. The more complex methods (e.g., acyclic
exchange, MSG functions), require extra development time, but allow the PLC software to verify that
parameters are configured to desired values before initiating pumping operations. Often, the simpler
methods are used during the beginning stages of a project as the fluidic parameters are being
determined and as the PLC engineer is getting familiar with the controller. The more complex methods
are then employed as the PLC application matures and verification of parameters is desired.

T EtherCAT® is a registered trademark and patented technology, license by Beckhoff Automation GmbH,
Germany.
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2. ACCESSING THE DS4000 USING ROCKWELL STUDIO 5000

Studio 5000 is the development environment for Rockwell PLCs. Accessing the DS4000 requires
installing it's EDS file into Studio 5000. The EDS file provides information for Studio 5000 to
automatically create Module Defined Data Types and Controller Tags upon addition of a DS4000 to a
project. This reduces the need to create custom User Defined Data Types (UDTs), Add-on
Profiles (AOPs), and Tags for programming with the DS4000.

The following instructions describe how to install the DS4000 in a Studio 5000 project and how to
modify parameters via the Parameters tab, the MSG block and the Cyclical I/O Controller Tags. These
instructions were generated using an Allen-Bradley CompactLogix™ 5380 (5069-L306ER), an IVEK
Digispense 4000, and Rockwell Automation Studio 5000 Logix Designer (version 34.01.00). NOTE: the
Customer Example was developed using DS4000PM v2.3. A newer version of DS4000PM or a
DS4000BT may be used by updating/installing the proper EDS file.

2.1. Adding the EDS File

The EDS file and icon (lvek.ico) for the DS4000 must be imported into Studio 5000 using the EDS
import wizard. If upgrading the EDS file from a previous version, the previous version must first be
uninstalled (see section 2.2).

The EDS file is located on the file system of the DS4000 (a zipped file contains the EDS files and the
IVEK icon file). A hyperlink to the file exists on the DS4000's web pages (Help->Manuals). Alternatively,
FTP may be used to access the file (see section 5.3). The latest EDS file is also located on the IVEK
website (https://www.ivek.com/manuals.html).

Make sure the installed EDS is the correct version for the specific DS4000 firmware version.

Firmware Version EDS File

560010-0101 05F1002B00010103.eds, v1.03

560010-0102 05F1002B00010103.eds, v1.03

560010-0201 05F1002B00010201.eds, v2.01

560010-0202 05F1002B00010202.eds, v2.02

560010-0203 05F1002B00010203.eds, v2.03 (DS4000PM) or
05F1002B00030203.eds, v2.03 (DS4000BT)

560010-0204 05F1002B00010204.eds, v2.04 (DS4000PM) or
05F1002B00030204.eds, v2.04 (DS4000BT)

Note: if the DS4000 is in Bootloader mode, the DS4000 appears as a different device. Also, it is
not certified as an EtherNet/IP device in this mode, so removal from an existing EtherNet/IP
network is recommended. The EDS file, 05F1002B00040102.eds, is provided in case the PLC
needs to connect to the DS4000 in bootloader mode. However, connection by a PLC is not
necessary in order to access web pages and perform FTP transfers.
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Instruction

Image

Start the EDS Wizard. Press the Next
button.

Rockwell Automation's EDS Wizard

. Welcome to Rockwell Automation's EDS
. Wizard

The EDS Wizard allows you to
- register EDS based devicss

- unregister a device.
- change the graphic images associated with a device

- create an EDS file from an unknown device

To cortinue click Next

Select “Register an EDS file(s)” and
press the Next button.

Rockwell Automation's EDS Wizard

Options
‘What task do you want to complete?

@ Hegister an EDS Tile(s).
iThis option will add a device{s)to our database ;

3 ™ Unregister a devics.
This option wil remove a device that has been registered by an EDS file from
our database.

" Create an EDSfile
This option creates a new EDS file that allows our software to recognize your
device

I O
== T

< Back Nest > ]

Cancel
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Select “Register a Sing|e file” and Rockwell Automation's EDS Wizard b3
browse for the EDS flle' Press the HBQET:;;:\': Data Sheet file(s) will be added to your system for use in Rockwell Automation applications.
Next button to start installation of the - —
EDS file.

(i g sle
" Register a directory of EDS files -

Named:
C:temp IVEK_DS4000PM_v2_3eds

( ’i-. * if there is an icon file {ico) with the same name as the filels) you are registering
then this image will be associsted with the device.

To perform an installation test on the filsls), click Next

< Back Next > Cancel

Verlfy that the EDS flle Was Rockwell Automation's EDS Wizard x
successfully installed. Press the Next i b e

This test evaluates each EDS file for emors in the EDS file. This test does not guarantee EDS file validity

E-1] Installation Test Resuts
%] c-empivek_ds4D00pm_v2_3 eds

| View file... |

Cancsl
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Verify that the IVEK icon is shown and | | ederst auemstors 295 Wizars "
the n p reSS the N eXt b Utton . You grﬂ::gmaphic image that is associated with a device

Product Types
Ehange icon... ] E‘ @ Vendor Specific Type

IEK DS4000PM

<Back i =

Verify that the DS4000 is the device to | | Rt auemstons &5 wizses #
register and press the Next button to =i SRR
register the device. =

) rou would fike to register the following device.

D54000PM

< Back Next > Cancel
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Verify that the EDS Wizard completed
successfully. Press the Finish button.

Rockwell Automation's EDS Wizard

: You have successfully completed the EDS Wizard.

2.2,

Removing an EDS file (for upgrading purposes)

When upgrading an EDS file, it is best to first remove the previous EDS file from Studio 5000 using the
EDS Wizard. After removing the previous version of the EDS file using the instructions listed below,

install the new version using the instructions

per section 2.1.

Instruction

Image

Start the EDS Wizard. Select
“Unregister a device” and
press the Next button.

Options
What t

-

&

5
R

Rockwell Automation's EDS Wizard

ask do you want to complete?

Redister an EDS file(s).
This option will add a device(s)to our database.

Unregister 2 device
This option will remove a device that has been registered by an EDS file from
our database

Create an EDSfile
This option creates a new EDS file that allows our software to recognize your

device:

< Back Next >

=

Cancel
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Sea rCh th rou g h th e I |St Of Rockwell Automation's EDS Wizard *
deVICeS and SeIeCt “DS4000” " u'eTﬂ?;Emuu to remove devices from our device database.
Press the Next button. - d

Qearl | Select Al Eind Device... [ Display by Catalog Name

& B DiveLog5720
- [Eh DriveLogi5730
i%Driu'emgmﬁ?ﬂl} Ethemet Port
[] DS4000 Bootloader
=[] DS4000BT
& i< R

i @ Vendor = (x5F1

- @ Product Type = 2B

i @ Product Code = 0x1

& @ Revision 2.003
=[] DSA 2/1 (100-DNY21R) 22.5 mm
[] DSA 271 (100-DNY22R) 22.5 mm
=[] DSA 241 (100-DNY22S) 22.5 mm
[ DSA 4/2 (100-DNY41R) 22.5 mm
i%DS-‘\ 4/2 (100-DNY42R) 22.5mm
T e S

< Back Next > Cancel

Verlfy the DS4000 |S the Rockwell Automation's EDS Wizard x

device to be unregistered. 5o R
Press the Next button. ‘

l'a You would like to unregister the following device

D54000PM

< Back Next > Cancel
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Rockwell Automation's EDS Wizard

Verify the removal of the
DS4000 EDS file was
successful. Press the Finish
button.

{ You have successfully completed the EDS Wizard.

The changes you have made may not show up unti all RS applications are shut down

R

2.3. Adding the DS4000 to a Project

After installing the EDS file of the DS4000 using the EDS Wizard, the DS4000 is available for addition
to a project in Studio 5000. The following instructions show how to add a DS4000.

Instruction Image

Logix Desiger - TestPLC in CustomerExample_v2 3.ACD [S063-L306ER 34.11]*

Select the Ethernet

File Edit View Search Logic Communications

port to which the e ~7| S ‘\m
DS4000 |S Connected :z;:s‘:’* Offiine: . NoForces b, NoEdis

Select the “New
Module” option from
the popup menu.

4 = 1/0 Configuration
4 89 5069 Backplane
{5 (0] 5069-L306ER TestPLC

5 [ New Module

[ 5069
Import Module
Discover Module
et
iz Co
= Properties  AltsEnter
print »
Reaty

Tools Window Help

VIS e 5 i

B it 502 G G 07

1k

® &5 B id Ak AU AL

PlaniPAx  Safely Alrms Bi TmenCounter WpulOUGUl

o “Favorites

Communication Software: FactoryTalk Link

Compare  Comp|
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Select “DS4000PM” Select Module Type
or “DS4OOOBT” from Catalog  Module Discovery Favorites
the catalog and press

Ds Clear Filters Hide Filters &
the Create button. -
The Mod ule ] Module Type Category Filters | -] Module Type Vendor Filters

. . B 20-Comm-ER @ Advanced Energy Industries, Inc.
Properties window @ Andog B By rtemational Inc

B CIP Mction Safety Track Section B Buerkert Fluid Control Systems
Shou Id open B Communication @ Dialight
automatically.

Catalog Mumber Description Vendor Category
DS4000 [D54000 Bootloa... IWEK Comporation  Generic Device ...
DS4000BT DS4000BT IVEK Corporation  Generic Device ...
D54000PM DS4000FM IVEK Corporation  Generic Device ...

3 of 73% Module Types Found Add to Favorites
[] Close on Create Create Close Help
Select the General tab | | = tevvedie x
and provide a Name e [
for the DS4000. - Mo o Type DS4000PM DS4000PM
- Parameters
Conﬁ g ure th e + Intemet Protocol Vendor: IVEK Corporation
+ Pant Configuration Bt o
Ethernet address for S e NI Hhemet Adess
the device. Descrition © Pruate Network 1921681 fi 2

(O IP Address: |

NOTE: the DS4000 is O Host Name
configured from the

factory to have R .

DHCP enabled so i oy i

you may need to use Comnectors: e e

IPConfig (see

section 5.1) to .

disable DHCP and

configure a static IP e oK Canee! Helo
address.
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Select the Connection | | # veswmodue e

i | -Generd®  Connection

tab _and verlf_y the = “
settings. Adjust any : :wule'w"o

. + Parameters
SettlngS fOf' the ::T(’:Z‘r;?u:“aﬁn Name Requested Paf:ket‘ Interval (RPI) cugrhem'uﬂr;j:;vg T

\ms} erhlel

specific application. e
Press the OK button, Exclusive owner 10.0 3]1.0- 32000 Unicast || Cyclic =

then press the Close
button on the Select
Module Type window.
Verify the DS4000
module appears in the (lishit ode

p rOj ect. [ Magor Fault On Contraller If Connection Fails While in Run Made

Module Fault

Status: Creating 0K Cancel Help

24. Using Cyclical /0 Controller Tags

Controller Tags and Module-Defined Data Types for the /O data are automatically created when the
DS4000 is added to the project (i.e., it is not necessary to manually map the number of bytes to
exchange — though that information is contained in section 6). The Controller Tags contain several
parameters that are useful for real-time control of the pumping operations. There are Tags available in
the Input direction, and separate Tags available in the Output direction. Detailed information about each
of the parameters contained in the 1/0 Controller Tags is available in the DS4000 product manual.

Not all parameters are available as I/O Controller Tags, only the subset necessary for real-time control
of the pumping operations. The Cyclical I/O Controller Tags are exchanged between the PLC and the
DS4000 using implicit messages on the EtherNet/IP network.

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
IVEK Corporation Page 10 of 44




Logix Designer - TestPLC in CustomerExample_v2_3 ACD [5069-L306ER 34.11] - o x

- File Edit View Search Logic Communications Tools Window Help

bR - =R il vl % A I B

“ 7 Path: Ethemeti192.165. 1101 ® ¥ B

Hb A Ak L AL

“Favorites” PlantPAx  Salely Alarms B TimerCounter InputOutpui  Compare  CompuleiMath 1o

Offline [l NoForces . NoEdis &

~ & % [l 7]Data Type: _05F1:DS4000PM_EABB3C06:0:0

2 COANREL AL HARTED Name: 5F1:DS4000PM_EABBIC ———
B CHANNEL_AQ:0:0 s

1l CHANNEL_AQ_CALO:0 Pesciiption: el

B CHANNEL_AQ_DIAG:0 Data Type Size 20 bytes
1 CHANNEL_AQ_DIAG_CAL:0 Members Description

8 CHANNEL_DHLO T Bota Type Beegian Nome CE

# CHANNEL DI COUNTER::0 Commands DINT

u
18 CHANNEL_DI_COUNTER:O:0
it CHANNEL_DI_TIMESTAMP:1:0 MotionEnable BO0L
%) CHANNEL_DI_TIMESTAMP: 0:0 A
it CHANNEL_DO:LD

1 CHANNEL_DO:0:0

14 CHANNEL_DO_DIAG!I:0 StartFluidic BOOL
it CHANNEL_DO_OVERRIDE:Q:0r
1 CHANNEL_DO_SCHEDULED:0:0 e
1} CHANNEL_HSC:I:0 St
1 CHANNEL_HSC:0:0

#) PAX_HART_DEVICE::D

1} _D5F1:DS4000PM_3107E267:1

rtRe

Trends

H, Logical Model
4 . 1/0 Configuration
4 B39 5069 Backplane
[0] 5069-L306ER TestPLC
4 5 AlfA2, Ethemnet
5069-L306ER TestPLC
e DSADODPM DISA000_1 Gate

R R s el (i, Logical Organizer

[l Search Results fRywatch

Communication Software; FactoryTalk Linx

Figure 1, Module-Defined Data Type created automatically when EDS installed (Output)

Logix Designer - TestPLC in CustomerExample_v2_3 ACD [5069-L306ER 34.11] - o x
Z File Edit View Search Logic Communications Tools Window Help

S - ]

| | % % &

“ 7 Path: Ethemeti192.165. 1101 C S S 1) 1

“Favorites” PlaniPAx  Salely Alarms B TimerCounter  InputOutpui  Compare  CompuleiMath 1o

Offline [, NoForces F_ MNoEdits ® oo
Controller Organizer v B ox 1 Eloatatype:_osrrossoorm_srezszo <
Name: i e
1% CHANNEL_ALHART10 = Date Type Size: 36 bytes  POF
5 CHANNEL_AC:0:0 ;
- Description: General
) CHANNEL_AO_CALO:0 F 4 Gener: _
% CHANNEL_AO_DIAGLD Dats Type Size 36 bytes
B CHANNEL_AO_DIAG_CALLD Members: Description
it CHANNEL DELD Narme Date Type Description Narne SF1:DS4000PM. 3107

! CHANNEL_D|_COUNTER:LD

% CHANNEL_DI_COUNTER:O:0

it CHANNEL_DI_TIMESTAMP:1:0
i CHANNEL_D|_TIMESTAMP:0:0
it CHANNEL_DO:LD

i CHANNEL DO:0:0

B! CHANNEL_DO_DIAG::0

it CHANNEL_DO_OVERRIDE:Q:0r
! CHANNEL DO_SCHEDULED:0:0

ConnectionFaulted BOOL

DINT
Initialized BOOL
Configured

Faulted

81 CHANNEL_HSCH:0 MotionDisabled BOOL
B CHANNEL_HSC:0:0 BOOL
Hih PAX_HART_DEVICE:D LoadRequired BOOL
#5_05F1:DSA000PM_3107E267:1:0
5 _05F1:DS4000PM_EABB3C06:0:0 PortRequired BOOL
Trends Readyldle BOOL
H, Logical Model oo
4 . 1/0 Configuration 2 iR
4 B9 5069 Backplane ReadyFluidic BOOL
[0] 5089-L306ER TestPLC e -
4 g5 A1/R2, Ethernet
5069-L306ER. TestPLC Readyload BOOL
nax DSAD00PM DSA000_1 ReadyPark

ok

Ti= Controller Organizer [N Lar

Communication Software; FactoryTalk Linx =,

Figure 2, Module-Defined Data Type created automatically when EDS installed (Input)
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File Edit View Search Llogic Communications Tools

Contraller Organizer

Logix Designer - TestPLC in CustomerExample v2_3.ACD [5089-L306ER 34.11]

Window  Help

L] < Controlier Tags - TestPLC(controller) %

TR SR el | Vo B D B R G

= A a )

= ok |°  Pah Ethemetiis2 181,101 RE A i IS fag ,
:uo Offiine [l NoForces P No Edits ) Favorites” PlantPAx  Safety Alarms Bf  TmerCounter npuuOutput Compare  Compute/Math  MovelLogical Fiendisc.  Fie/Shit  Seql

4 9 5069 Backplane
{5 (0] 5089-LI0ER TestPLC
4 5 Al/AZ Ethernet
[EB 5089-L30GER TestPLC
nax DSA000PM DSA000_1

a0 Scope PLC Shaw: | A1 Tags v “Y, M
4 Controller TestPLC
I Name =8|~ Value * ForceMask  # Style Data Type Description Constant Properties ) &
Conliofier Fault Handler i [ _OSF1:DSA000PM_310TE267:10 | 2t | brtended Propertes.. B
Power-Up Handler b DS4000_1:0 L} {} _05F1:DS4000PM_EABE3C06:0:0 4 General

4 Tasks Name DS4000_1:1
b 3 MainTask Description
Unscheduled Usage <controller»
b 1 Metion Groups Type Base
b 1 Alarm Manager Alias For
b
'h:):ssets‘M » Base Tag
ogical Model = T RN
05F1:D34000PM_3107E2S...
4 =11/ Configuration SMTWE T 'mu PREATE
cope es

External Access
Style

Constant
Required
Visible

Alarms

Data

Read/Write

No

FProduced Connection
Consumed Connection
Parameter Connections {0:0}

<« >\ Monitor Tags AEdit Tags

Communication Software: FactoryTalk Linx

Figure 3, Cyclical I/O Controller Tags created automatically when EDS installed

2.5. Viewing Module Parameters

Though only a some of the parameters are available in the Cyclical I/0 Controller Tags, all DS4000
parameters are available in the Parameters tab of the Module Properties window. When connected

online to the PLC, the values are displayed and are modifiable.

General Parameters

Connection

Module Info

Parameters Group:  <All Parameters> v

Intemet Protocol

Port Configuration D& Name Value Units Style

Network 1 Productid ] 1 Decimal |\ || identifies the |
2 AdiMapMajorVersion - 2 Decimal |\ ||Major version
3 AdiMapMinorVersion - 3 Decimal | || Minor version
4 FirmwareVersion ) 560010-0203 Version of the
5 FirmwareCrc (] 1516669249 Decimal . ||CRC of the Fir
6 PartNumber 520269-AABAA Ivek part numt
7 |SeriaiNumber ™ 15988 Decimal |, || Serial number
8 Bootloader Version e 560013-0101 Version of the
9 Enter Bootloader ] 0 Decimal Force the con
10 |Commands ] Contains com
11 |CommandsExt ) Future comma
12 |StatusFlags - XXXX0010 00000000 00111111 00000011 Flags indicatin
13 |StatusFlagsExt 1 XXXXXXXX XXXXXXXX XX00XXX0 00000000 Extended stat
14 |StatusState IDLE | The status in :
15 |FaultCode (] 0 Decimal |, ||Fault code.

Insert Factory Defaults Sel -
j/ The values displayed here are read directly from the module. These values are not stored in the controller and are not sent to the
module when a connection is established. Click Set to write updated values to the module
Status: Running Cancel App Help

Figure 4, Accessing parameters using the Parameter tab within Studio 5000
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Modifying values using the Parameters tab will modify the parameter value in the controller
immediately. Due to the non-volatile nature of most parameters, modifications made to the parameters
will be retained by the controller, even through a power-cycle. There are a few exceptions to this as
some parameters are volatile (e.g., command and status parameters).

The Parameter tab contains a “Group” setting that allows groups of Parameters to be shown together
according to categories defined by IVEK. The categories attempt to organize parameters in a way that
indicate the way in which their values influence the system. The IVEK defined groups include:
Information, Pump, Production, Fluidic, System, Operate, Statistics, and IVEK. Note that the entire list
of parameters available on the DS4000 is available by selecting the “<All Parameters>" group.

The groups of parameters are listed in the table below.

Group Example
A” P Ge | Parameters
< arameters> ==
Module Info
e Group: <Al Parameters>
Intemet Protocol
. . Port Configuration | Name Value unts| st |
This is the default setting when I G o [ [oeaer  miestie;
2 |AdiMapMajorVersion L) 2 Decimal .|| Major version
. [ |3 |AdiMapMinorVe [ ™[
opening the Parameters tab. B Seorin oz [ [Vosororas
[T|s|Firmwarecre ™) 1516669249 | | Decimal ]| CRC of the Fir
H 6 | PartNumbs 520269-AA! Ivek part numt
All of the IVEK defined S o T
. [T]&[Bootioader Version & 560013-0101 B Version of the
Parameters are available. I e
[ 11 [Commands ol Future comma
12 |StatusFlags lo]  XXXX0010 00000000 00111111 00000011 Flags indicatin
| = |34xsmusﬂaqs€x| LJ OOOOKXKK XXXXXXXX XX00XXX0 00000000 Extended stat
- [ [1¢ [StatusState DLE[L The status in i
NOTE: When the DS4000 Is 15 |FaulCode Ed 0 Decimal [ Faut code.
ffli the “Value” field ill
ortline, e alue’” 1ieids wi Inset Eactory Defauts -

not be available.

y v

Status: Running Help
I f t. General Parameters
Intformation ot
Module Info
Parameters Group:  Information
Intemet Protocol
. . - Port Corfiguration D& Name Value I UnﬂsI sy |
General information pertaining Network T [roduca o R T
2 AdiMapMajorVersion __, 2 Decimal J Major version of t
3 |AdiMapMinorVersion L] 3 Decimal || Minor version of t
tO the DS4000 . These |4 |FirmwareVersion B 560010-0203 | Version of the fin
5 |FirmwareCrc L] 1516669249 | Decimal ]| CRC of the Firmw
6 PartNumber 520269-AABAA . vek part number
parameters are generally read- T fan o el e
[ Bootioader Version - 560013-0101 Version of the bo
on |y 150 |InterFw Version ] 560012-0103] | Version of the fin
- 151 SIVersi 560014-0101 | [Version of the bo
152 |interFwCrc L 774025958 Decimal | ]|CRC of the Interfe
Insert Factory Defauts «
Status: Running [ ok ] cancel : Help
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Pu m Q W Parameters.

Modue info
Parameters Group:  Pump d
Hend Foiocol D & N Value Units Style
Pot Corl 3 ame ae n
Pa ram ete Irs that rel ate tO th e N:«wmk o 20 [Pumphlotor 03203713 [ Wotor that drives
21 [PumpSize NONE L] Pump attached to
22 |PumpUnits REV, REV/s. Units of volumes
Pump attached to the DS4000. o mone ez e osotoans
24 ™ 10000 Decimal /][ The chamber vok.

Generally, these are only 5 > e

27 |[invertPumpPorts Decimal ||| Whether the inlet

modified when the pump - \ oI M

P 34 |Acceleration STANDARD ] The acceleration
attached to the unit is changed. e T
Some of these parameters do o Jn - e e

impact the fluidic profile of e o -
pumping operations (e.g., & T T e e

. module when a connection is established. Click Set to write updat
acceleration).
Status: Running Cancel sony Help

/alues are ot stored in the controller and are not sent to the
lues to the module.

Production G Pecametor
————————— Connection
Modue Info
Parscien Group:  Producion v
Intemet Protocol
Port Configuration o L[ Name. Value unts|  style
Parameters that relate to the Nt ] B e o
52_|DispenseVolume = 5000 Decimal [ ]|Volume to dis:
. . 53 |DispenseRate ] 20000 Decimal | |Rate at which
Production Mode pumping B 20066][oecar <]t st ven
S5 |DrawbackVolume N 5000 Decimal | || Volume to dra
t' 56 ™ 20000 Decimal . ||Rate at which
operations. 7 [Drewbsciowel i < [cSec [Decmmal | Tme o el
58 |LinLoadMode EMPTY ] Automatic relc
59 |Lint ] 10000 Decimal | ]|A Load is reai
60 |RotStopiode STOP POSTTION ] Hiode to stop
61 |LinC! SINGLE . The chamber
62 |LinkcvVolume ad 10000 Decimal |/ The volume of
84  |LinCrossoverVolume 0 Decimal | | Linear crosso
65 [PreOpDwel s |cSec |Decmal ]| The amountto
65 [PostopDwel ™ 0[cSec |Decimal /]| The amountto
Insert Factory Defauts st «
§) The values displayed here are read drectly from the module. These values are ot stored in the controller and are not sert to the
module when a connection is established. Click Set to write updated values to the module.

Status: Running Cancel Zoply Heb

Fluidic [ Geesl  Parameters

Connection
Module Info
Parameters Group:  Fluidic v
Intemet Protocol
Port Configuration D& Name. Value Unts | Style
Parameters that relate to the e 0 [Fucioe e o o ueor
82 |FluidicVolume o 10000 Decimal .|| The volume of fiu
H H H 83 2500 Decimal | The rate to dische
Fluidic Setup Mode pumping et . P g o
85 FluidicOwell ae 5 |cSec |Decimal The time to dwell
1 35 = 0 Decimal . |[Volume to isolat
OperatlonS &7 |PrimeTime d 12; s ngx! Il T:e::m:::n:r
Insert Factory Defautts Set &

&) The values displayed here are read directly from the module. These values are not stored in the controller and are not sent to the
module when a connection is established. Click Set to wrte updated values to the module.

Status: Running Cancel Aoply Help

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
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System e W
Module Info
Parameters Group:  System v
Intemet Protocol
Port Configuration D¢ Name Value Units|  Style
Parameters that relate to the otk e T e e
116 |PermissionLeveiChange Decimal
H 7 L ) Decimal ||
overall system settings of the g G-
= lad] 0 ecimal ||
controller. These are not i con " i (= e
124 acklighthode ALWAYS ON | Mode of the L
t . | I I t d t . 125_|Backight Ld Decimal || LCD backight
yp I Ca y re a e O pu m pl n g : 3 rontPanelConfig J LDCK—>DISAELED‘V i e I:':ﬁ;‘::r:::
t. b t th th. [_]128 [FrontPanelLock d 0 Decimal [,
operations but ratner tnings BEEEE = e
like 1/0 and security.
Insert Factory Defaults St e
§ The valu diectly from the module. These values are not stored in the controler and are ot sent to the
module W lished. Click Set to write updated values to the module.
Status: Running Cancel & He
O t Ge ] Parameters
eraile Gored
Module Info
Parameters Group: | Operate v
Wteimet Progocal D& N Value Unts|  Style
bt P , = = 7
Parameters that relate to vl T —— 2 [ovom JFouebecotol
. g . . . 1 ] Future commands
initiating pumping operations :3 Samruge P T T BT BT o haamgs
L 13 StatusFlagsExt " XXXXXXXX XX00XXX0 00000000 Extended status 1
H H H 14 | StatusState DLE The statu: t
and monitoring operational e e e v
16 |AlertCode. ] 0 Decimal .| The present alert
17 L] De 1| Ce it
status. Most of these I e ol echer i
. 19 Decimal |, || Saves the preser
138 |EraseParams. ™ 0 Decimal . ||Clear all paramete
parameters are also available i
as Cyclic /O Tag data.
Insert Factory Defauts Set «
j/ The values displayed here are read directly from the module. These values are not stored in the controller and are not sent to the
module when a connection is established. Click Set to write updated values to the module.
Status: Running Cancel A Help
Statisti = R
Statlistics oW
Module Info
Pas Group:  Statistics v
Thanet Potoct] Da Name Value Units Style
[y Port Confi
Statistics that relate both to o 50 |ProdudionelmeToal ta10000][Deckna [l oaipodich
91 LastProductionVolume 5000 Decimal | Volume disper
H H 92  |PresentPosition " 0|mRev |Decimal . J{Position of the
pumping operations and also oo > T o ey e
94 LastFluidicVolume ) 0 Decimal | Volume of the
the Overa” system/contro"er 95 |ProductionCycles ™ 962 Decimal -] Total number |
. 96 |FluidicCycles 0 Decimal ||| Total number
97 |ReferenceCycles L 1 Decimal .|| Total number
98 |LoadCycles 963 Decimal || Total number «
- 99 Clmcht)."ycles 1956 Decimal /| Tnluln:mberl
100 |BrakeCycles N 1957 Decimal .|| Total number
101 o 72 |mRev | Decimal | | Measured hys
LastStalCount ™ 0 Decimal .| Last meas:
[_[105 |pCBusVotage A 484|dvV__ | Decimal %enurm:{;
104 ™) 896|dV | Decimal Measured sok
Insert Factory Defaults Set *
j) The values displayed here are read directly from the module. These values are not stored in the controller and are not sent to the
module when a connection is established. Click Set to write updated values to the module.
Status: Running Cancel 2op Help
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IVEK

G |
—_— Connection
M

These are for use by IVEK = "
during factory setup or i n J
Technical Service N — g
troubleshooting. s et T?

Parameters

Group:  Ivek

D & Name Value

135_|LcdTest RUN, PASSED

136 |OperateTest RUN, PASSED |
137 Y ALLRAN, PASS |
153 |inter 115200 BAUD |

Status: Running [Cok ] cancel Help

2.6.

Accessing Parameters using MSG Function Block

The MSG function block may be used by the PLC software to access parameters that need to be
modified or read during runtime, if they are not available in the cyclic I/O Tags. All parameters reside in
the CIP Parameter Object class which is a standard object in the CIP specification.

The MSG function must contain the following:

Message Type: select CIP Generic.

Service Type: for reading parameters select “Parameter Read; for writing parameters select
“Parameter Write”. Selecting one of these Service Types will automatically populate Service
Code, Class, and Attributes with the proper values.

Service Code: “e” hex for Get Attribute Single, “10” hex for Set Attribute Single (populated
automatically went Parameter Read or Parameter Write selected for Service Type).

Class: “f” hex which is the value for the CIP Parameter Object class (populated automatically
when Parameter Read or Parameter Write selected for Service Type).

Instance: enter the parameter ID (decimal) for the desired parameter (see DS4000 product
manual or the web pages for the parameter ID for each parameter).

Attribute: “1” decimal for the Value attribute (populated automatically when Paramater Read or
Parameter Write selected for Service Type). Other attributes are available as “A” hex for
Minimum Value, “B” hex for Maximum Value, and “C” hex for Default Value — see the CIP
specification for more information.

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
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Message Configuration - ReadM5G1

Configuration®

Message Type

Communication Tag

; CIP Generic

SEMCE  parameter Read
Type:

m

Instance: 20|

D Enable ) Enable Wating

23 Emor Code:

Emor Path: D54000_1

Ermror Text:

() Start
Extended Emor Code:

Destination
Element:
Mew Tag...

2 Done Done Length; 4
[ Timed Cut 4

Cancel Apply

Figure 5, Parameter Read command

2.7. Starting with the Example Project

An example project, using Ladder Logic, is located on the on the IVEK website

(https://www.ivek.com/manuals.html).

' Pumpﬁomr |

Logix Designer - TestpLC in

File Edit View Search Logic Communi

e me el [

o | A ran ez o

2 3.ACD a1

ications Tools Window Help.

vl % O

L= Remmun 08 Noroes b NoEdt 2

R @ Module Properties: Local (DS4001

and Local Tags

plane
B [0] 5069-L306ER TestPLC
4 5 A1/, Ethemet
5 5065-L306ER TestPLC

Start_Pump.

Stop_pump

Load_Linear_Pump.

nex DSAO00BII DS000 T

Module Defined Tags
@ DSA00_T
© DSA00_1:0
Description
Status. Running
Module Fault

Setup of Digispense® 4000 with PLCs and Gateways
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Clear_Alert

Clear_Faut

Figure 6, Example Ladder Logic program

R B
4 » ‘Favorites TAGEON At BLTmerCaunter WpWOUU Conpare  Computelialn Wovelagial FeNsG. IR Sequencer F

DS4000_1:Lntiaized  DS4000_1

2 i GG

S HAE L A

MainProgram - MainRoutine  |IRGAGR]

CYCOlE

LConfigured  DS4000_tAFaufed DSS000_f:Aleried DS4000_1:LoadRequred  DS4000_t:iRef

Honior

eRequired  DS4000_11Readyle  DS4000_1iReadyProduction DS4000_1:LBusyAnyOp.

DS4000_1:0 MotinEnable

DS4000_1:0. StartReference

DS4000_1:0.StarProducton
DS4000_1:0 StopAll
DS4000_1:0 StarLoad
DS4000_1:0.Clearalert

DS4000_1:0 ClearFaut

Dummy_Output

Source Pump_DispenseVol
o

Dest DS4000_1:0 DispenseVolume
o
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3. ACCESSING THE DS4000 USING SIEMENS TIA PORTAL

TIA Portal® is a development environment for Siemens PLCs. Accessing the DS4000 requires
installing a GSD (GSDML) file into the workspace. The GSD file provides TIA Portal with the
information needed to communicate with the DS4000 device.

The following instructions describe how to install the DS4000 in a TIA Portal project and how to read
and modify parameters via cyclic I/O data exchange, and also via acyclic Read Data Record and Write
Data Record services. These instructions were generated using an IVEK Digispense 4000, TIA Portal
V19 and a SIMATIC S7-1200 PLC.

3.1. Adding the GSD file

The GSD file (e.g., GSDML-V2.45-IVEK Corporation-DS4000PM-20241107.xml) for the DS4000 must
be imported into TIA Portal. The GSD file is located on the IVEK website
(https://ivek.com/manuals.html).

Make sure the installed GSD is the correct version for the specific DS4000 firmware version.

Firmware Version GSD File

560010-0101 Not supported

560010-0102 Not supported

560010-0201 Not supported

560010-0202 Not supported

560010-0203 Not supported

560010-0204 GSDML-V2.45-IVEK Corporation-DS4000-
20241206.xml

Note: if the DS4000 is in Bootloader mode, the DS4000 appears as a different device. Also, it is
not certified as a PROFINET device in this mode, so removal from an existing PROFINET
network is recommended. The GSD file does not contain the information necessary to connect a
PLC to the DS4000 in bootloader mode. However, connection by a PLC is not necessary in order
to access web pages and perform FTP transfers.

Instruction Image
In the project view, from the Menu |o|;.ti.;.n5 |Tools  Window Help
select Options->Manage general 1y Ssettings

station description files (GSD).

Support packages

Manage general station description files (GSD)

Start Automation License Manager

1 | show reference text

LL] Global libraries ]

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
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In the pop-up window, use the “...”
button to browse to the directory
containing the GSD file(s). The files
available in the directory appear in the
Content of Imported path section.
Select the GSD file(s) to install and
press the Install button.

Manage general station description files

Installed GSDs l GSDs in the project

Source path: [Z:\VM_Share\prcject:\Cu;tomerExample\AdditionalFiIe:lGSD | ﬁ

Content of imported path

M Gspx File Version Language Status Info
1] gsdml-v2.45-vek corporation-ds4... V2.45 English Not yet installed Flui...
<] "" ]

| H Install H Cancel \

Verify that the GSD was installed
successfully.

Manage general station description files [X

Installation result

1 Message
0 Installation was completed successfully.

I install additional files |'f Close ]
3.2. Removing a GSD file
Sometimes it is necessary to remove an older version of a GSD.
Instruction Image
In the project view, from the Menu | option: |Tools  Window  Help
select Options->Manage general 1Y settings i

station description files (GSD)

Support packages

Manage general station description files (G5D)
Start Automnation License Manager

1 #| Show reference text

LL| Glebal libraries k

Setup of Digispense® 4000 with PLCs and Gateways
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The pop_up WindOW IiStS the GSD ﬁles Manage general station description files X

. Installed GSDs GSDs in the project

that are already installed. Select the , L so: - ;
GSD that |S be|ng removed and preSS Source path: | Z:IVM_Sharelprojects\CustomerExamplelAdditionalFiles\GSD '_"
the Delete button. TIA Portal will Content of imported path
. . . . M Gspx File Version Language Status Info
Indlcate that the Catalog IS belng .E gsdml-v2.45-ivek corporation-ds4... V2.45 English Alreadyinstalled Flui...
updated.

<] "" J>]

Delete l f Install 1 [ Cancel \

The pop-up window will now show the

GSD as “Not yet installed”_ Installed GSDs GSDs in the project
Source path: | Z:WM_Sharelprojects\CustomerExamplelAdditionalFiles\GSD ’j
Content of imported path
[C) Gsbx File Version Language Status Info
O gsdmlv2.45-ivek corporation-ds4... V2.45 English Not yetinstalled Flui...
<] i B
ete [ t || cancel |
3.3. Adding the DS4000 to a Project
After installing the GSD file of the DS4000 to TIA Portal, the DS4000 is available for addition to a
project. The following instructions show how to add a DS4000.
Instruction Image
Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
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In the Project view, click on Devices &
networks.

J Devices || Plant objects

ot
=7}

* | ] Projectl
B Add new device
i oeiicer gnemaorks
» [mi PLC 1 [CPU 1211C DODC...
» i2 Ungrouped devices
» 5% Security settings
b |3 Crossdevice functions
b f._' Comrmon data
» [5]] Documentation settings
k [\;':I Languages & resources
b T& Wersion control interface
» g Online access
] p_w Card ReaderiUSE memaory

Ed

Choose the Network view tab, and browse
for the desired IVEK controller. E.g.,
Hardware catalog: Other field devices-
>PROFINET I0->General->IVEK
Corporation->DS4000->DS4000PM V2 .4.

Options

(1

v ‘ Catalog

ldearch:-

[ Filter Profile: | <All>
Y Corroler
» [E HM
» z;. PC systems
» (1§ Drives & starters
» 1§ Network components
» (1l Detecting & Menitoring
» [ Distributed Ii0
» (1§ Power supply and distribution
» (/g Field devices
~ [1g) Other field devices
» [/ Additicnal Ethernet devices
~ [ 1§l PROFINETIO

» (g Drives

» [l Encoders

4 C[. Gateway

v [/ General

v (18 IVEK Corporation
~ [ DS4000
v [ Head module
[l ps40008TV2.4
Il ps4000PM V2.4

kit

£

&
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Connect the PLC to the DS4000PM. CustomerExample » Devices & networks

g% Network %% Connections * ect ivi e % N ‘

PLC_1 ds4000pm
CPU 1211C DS4000PM V2.4
PLC 1
{PN/IE_1 ;4|

® s

Select the Tab for the Topology View. —= ——
Connect the PLC port to a DS4000 port. | o & H 8]
The DS4000 is now a part of the project

and ready for communication.

PrGa)
CPU 1211C

ds4000pm
DS4000PM V2.4

3.4. Using Cyclical /0 Controller Tags

After the DS4000 is installed in the project, there are several modules available to exchange cyclic 1/0
data between the DS4000 and PLC. The modules are automatically fixed in specific slots. Each module
represents a Parameter that is available for cyclic exchange. These Parameters are useful for real-time
control of the pump operations. There are modules/parameters in both the Input and Output directions.
Detailed information about each of the parameters contained in the module mapping is available in the
DS4000 product manual.

Not all parameters are available as modules, only the subset necessary for real-time control of the
pumping operations.

To use these parameters in the PLC, each module needs to be mapped to either | addresses or Q
addresses. TIA Portal automatically fills in the | addresses and Q addresses when the DS4000 is
inserted into the project.

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
IVEK Corporation Page 22 of 44




If the | addresses and Q addresses are chosen to traverse the modules in order, it is possible to overlay
tags to better identify each parameter. An example of this is shown in Figure 7, Figure 8, and Figure 9.

J Device overview |
w .. | Module Rack Slot | address | Q address | Type
¥ ds4000bt1 o o D54000BTVZ3

b Interface o 0x1 ds4000bt
F10_1 0 1 100..103 P10
F11_1 0 2 104107 PIt1
P18_1 o] 3 108 P18
P143_1 a 4 109 P143
F144 1 0 5 110711 Fld4
P52 0 G 112..115 P52
P76 _1 o i 116..119 P76
I g | o 8 100103 P12

il P13:1 0 9 104,107 P13

B F14_1 0 10 108 Fld

e B139:1 (o] 11 109 P139

t P140_1 o 12 110111 P140
FEL:T 0 13 112 F17
P141_1 0 14 113 P41
P142_1 o 15 114115 P42
PEE=] o 16 1161719 P15
F16_1 0 17 120.123 Fi6
Fa1_1 0 18 124127 Po1
P75 o] 19 128..131 Frn

Figure 7, | and Q addresses in order

CustomerExample » PLC 1 [CPU 1211C DC/DC/DC] » PLCtags » DS4000 [2]

DS4000
Mame Data type |Address Retain Acces.. Writa... Visibl. |Comment
i @[~ D54000_PD_In | "Ds4000_PD...[Ef| %1100.0 Ea f! & i
2 @ » statusFlags Status_T %1100.0
3 4@ » statusFlagsExt StatusFlagsExt T %I104.0 [v] (vl
4 4 statusState Usint %LIB108 [w]
5 < reserved139 Usint %IB109 [v] [v] [v]
& <@ reserved 140 Ulnt ALIWI 10 v [w]
7 currentRecipe Usint %LIBT12
8 a reserved 141 Usint EARE (v V]
a4 reservedi42 Ulnt %IW1 14 [v] [ [
10 | cadeFault UDInt %ID116 [v] [v]
i1 codedlert UDInt %0120 [v] [w]
12 ] volumelastProduction UDint %IDT24 @
12 rateActual uDInt %ID128 [v] [v]
14 4l » DS4000_PD_Out *DS4000 PD_O.. %Q100.0 f! i [
15 Add news

Figure 8, Tags for Input Parameters
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CustomerExample » PLC_1[CPU 1211CDOUDTUDC] » PLC tags » DS4000 [2]

SF S B ey

DS4000
Marne Data type Address Retain  Acces.. |Writs... Visibl.. 'Comment
I |am[» Ds4000_PD_in | “D54000_PD.. ]| %1000 =] ~ " !
2 <@ ¥ DS4000_PD_Out "D54000_PD_O.. %0Q100.0 [ [ [+
3 | b commands Commands_T %0100.0 |E| E| E]
7! | » commandsExt CommandsExt T %0Q104.0 |E E|
5 am getRecipe Usint %LOB108 v
& <l reserved143 usint %LOB109 [w] [w] [w]
7 @ reserved144 Ulnt %QWI 10 [v]
B < volumeDispense UDInt %QDI12 E @
g <] rateQrSetpoint UDInt %OD116 [w] [w]
10 Add news @ IEI 'E'

Figure 9, Tags for Output Parameters

Once there are tags overlayed with the | addresses and Q addresses, the data still requires some
transformation due to endianness of bit arrays. In particular, statusFlags, statusFlagsExt, commands,
and commandsExt require byte swapping so that the bit locations will match the locations in the
DS4000 product manual. Examples of how to swap these parameters are shown in Figure 10 and
Figure 11.

} Move the PD in from the D54000 tags to the DB.

GATHER SWAP SCATIER
DWord DWord DWord
EN — EI EN — E EN —— ElG —
out #tempswapD #tempSwapD 1M out #tempswapD #tempSwapD IN #tolnputDB status
N out — Flags
GATHER SWAP SCATTER
DWord DWord DWord
EM —— EM EM —— EM EN —— ENOQ—
#frominputTags. OuT — #tempSwapD #tempSwapD — N ouT — #tempSwapD #tempSwapD — N #tolnputDE.status
statusFlagsExt — out — FlagsExt

Figure 10, Swapping Status Bits

Move data from the DB to the tags for the PD out to the DS4000.

GATHER SWAP SCATIER
DWord DWord DWord
j=——————EN — ENO EN'— ENO EN — ENO —
#fromOutputDE. out #tempSwapD #tempSwapD IN out #tempSwapD #tempSwapD IN #toOutputTags.
commands N QuT — commands
GATHER SWAP SCATIER
Dword Dword Dword
#fromOutputDE. out #tempSwapD #tempSwapD 1M out #tempSwapD #tempSwapD 1M #toOutputTags.
commandsExt — |y ouT — commandsExt
Figure 11, Swapping Command Bits
Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
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These examples may be part of a Function Block that executes before any of the data is used by the
PLC program. Figure 12 and Figure 13 show examples of function blocks performing these functions.

WDB3
*MovePD_From
D54000 DB
B2
MowvePD_FromDs4000~
EM EMNO
P#ITO0.0 “Data_block_17.
"DS4000_PD_In" — frominputTags tolnputDB — D34000_FD_In
Figure 12, FB to Move from DS4000 to PLC
UDB4
"lovePD_To
Ds4000_DB"
B3
"MovePD_ToDS4000"
EM ENC
“Data_block_1%.
DS4000_FO_OUt — fromOutputDB toOutputTags — ~D54000_FD_Out’

Figure 13, FB to Move from PLC to DS4000
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3.5.

Modifying DS4000 Parameters

Though some of the DS4000 parameters are available via cyclic I/O data, all of the parameters are
available using Read Data Record and Write Data Record services (acyclic). These services are
available using the RDREC and WRREC function blocks.

The RDREC function block contains the following inputs:

EN - the enable bit for the function block.
REQ - a trigger to request the read of the data record.

ID — the address of the head module in the DS4000 (e.g., ds4000pm1~Head). This is a System
constant automatically generated by TIA Portal and visible in the Device view ->System
Constants tab, for the DS4000.

INDEX — this is the Parameter ID of the desired parameter to read. The DS4000 product manual
lists every available parameter including its ID. (For example, the Dispense Volume parameter
ID is 52).

MLEN - this is the length of the desired parameter to read. The DS4000 product manual lists
every available parameter including its data type, and a length for each data type. (For example,
the Dispense Volume type is VOL, which is equivalent to a DINT, which is 4 bytes).

RECORD - this is a location to place the parameter upon a successful read.

The WRREC function block contains the following inputs:

3.6.

EN - the enabile bit for the function block.

REQ - a trigger to request the write of the data record.

ID — the address of the head module in the DS4000 (e.g., ds4000pm1~Head). This is a System
constant automatically generated by TIA Portal and visible in the Device view ->System
Constants tab, for the DS4000.

INDEX — this is the Parameter ID of the desired parameter to write. The DS4000 product
manual lists every available parameter including its ID. (For example, the Dispense Volume
parameter ID is 52).

MLEN — this is the length of the desired parameter to write. The DS4000 product manual lists
every available parameter including its data type, and a length for each data type. (For example,
the Dispense Volume type is VOL, which is equivalent to a DINT, which is 4 bytes).

RECORD - this is a location to place the parameter upon a successful read.

Starting with an example project

An example project, using Ladder Logic, is located on the on the IVEK website
(https://www.ivek.com/manuals.html).
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ne | f2 IR ¢ 1) B Y [Soorchinproecs |

G b EE S8 @[] e BET 6l e @ G

Data type Default value

B Addnew
8 \ein [0B1]
T NovePD_F.
& MovePD_T...

*Data_block_1*
outputDummy

[ surppy ]

[ Properties | Info )| & Diagnostics

<[ i [7]
4 Portal view == ovenview |2 zrictogs

] & 5 0atabioc A@ d5000bti | & 4 code block _|

Figure 14, Example Ladder Logic Program

3.7. Accessing DS4000 EtherNet/IP version using TIA Portal

While PROFINET is the recommended fieldbus for use with Siemens’ PLCs, it is possible to
communicate between a Siemens’ PLC and an DS4000 EtherNet/IP version. TIA Portal offers a
“LCCF_EnetScanner” function block that may be used for this purpose. Please refer to the Siemens’

document, “EtherNet/IP Scanner for SIMATIC”.
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4. ACCESSING THE DS4000 USING BECKHOFF TWINCAT 3

TwinCAT® 3 is a development environment for Beckhoff PLCs. Accessing the DS4000 requires placing
an ESI file into the appropriate directory so that TwinCAT may access it. The ESI file provides
information for TwinCAT to access the CANopen Dictionary upon addition of a DS4000 to a project.

The following instructions describe how to install the DS4000 in a TwinCAT 3 project and how to read

and modify parameters via the CoE — Online data, the FB_ EcCoESdoRead() and

FB_EcCoESdoWrite() function blocks, and the Cyclical I/O Controller Tags. These instructions were
generated using and IVEK Digispense 4000, TwinCAT 3 and a PC.

4.1. Adding the ESI File

The ESl file (e.g., lvek_DS4000_v2_4.xml) for the DS4000 must be imported into TwinCAT 3. The ESI
file is located on the IVEK website (https://ivek.com/manuals.html).

Make sure the installed ESl is the correct version for the specific DS4000 firmware version.

Firmware Version ESI File

560010-0101 Not supported
560010-0102 Not supported
560010-0201 Not supported
560010-0202 Not supported

560010-0203

IVEK_DS4000_v2_3.xml

560010-0204

IVEK_DS4000_v2_4.xml

Note: if the DS4000 is in Bootloader mode, the DS4000 appears as a different device. Also, it is
not verified as an EtherCAT device in this mode, so removal from an existing EtherCAT network
is recommended. The ESI file, IVEK_DS4000_v2_4.xml, contains the information necessary to
connect a PLC to the DS4000 in bootloader mode. This is necessary in order to order to access
web pages and perform FTP transfers (EtherCAT over Ethernet (EoE) must be enabled).

Instruction Image
Add the IVEK ESI (e.g., Ethrcar + -e
IVEK_DS4000_v2_4.xml) to the |€ >t 0 9>-u>am>e>
TwinCAT directory (e.g., O % © ® e © D oes
“c:\TwinCAT\3.1\Config\lo\EtherCAT") s G i e o
O Music ; B:kh:ﬁ Em::C‘.\TT:mT:a!Is
B Videos B Beckhoff FB1XXX
install B Beckhoff FCxonx
P—— B Beckhoff FM3xxx
DS4000.UN : Beckhoff ILxxxx-B110
B Beckhoff PS2xxx
ethereat B IVEK_DS4000.v2 4 ‘
1 item selected 30.5 KB =0
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TwinCAT reads the ESI upon opening
a new System Manager window.

If a System Manager window is
already open, the ESI read may be
initiated by the user. From the Menu,
select TwWinCAT->EtherCAT Devices-
>Reload Device Descriptions.

P

| |
BeEaesre@aEs

= 0

2B

TwinCAT

TwinSAFE  PLC  Team Scope
Windows

Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub Items

Hide Disabled Items

Software Protection...

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

File Handling
Selected Item
EtherCAT Devices
TcProjectCompare
Multiuser Explorer
Target Browser
AutomationML
Bode Plot

Filter Designer

About TwinCAT

Tools

>

vy v v v

Window

Help
- P Attach.. ~ | 5

Update Device Descriptions (via ETG Website)...
Reload Device Descriptions

Manage User Defined Whitelist...

Manage User Defined Blacklist...

Removing an ESI file

When removing an ESI file, simply remove it from the TwinCAT directory.

Instruction Image
Delete the IVEK ESI (e.qg., Ehercar x [+ -7
IVEK DS4000 V2 3 Xml) from the i € T~ (6] QD > = 31 > Config > lo > EtherCAT > Search EtherCAT
TwinCAT directory Onw- X% © B W N =ve oo
(c:\TwinCAT\3.1\Config\lo\EtherCAT) S Domens £ o toteo T s
B ficus £ B Beckhoff EtherCAT EvaBoard L File 2K8
O Music » B Beckhoff EtherCAT Terminals XML File 54KB
3 Videos B Beckhoff FB1XXX AL File 49K8
install Beckhoff FCoox XML File 1KB
po— B Beckhoff FM3ix XML File 67 KB
B Beckhoff ILoxx-B110 ML File K8
DS4000_UN
B Beckhoff PS2xxx AL File 57 KB
ethereat B VEK_DS4000_v2 4 XML Fil KB I
124items 1 item selected 30.5KB =[O0
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From the Menu, select TwinCAT-

Descriptions.

>EtherCAT Devices->Reload Device

TwinCAT | TwinSAFE  PLC

Windows »

Window

Help
~ P Attach... ~

Team Scope Tools

Activate Configuration

| PR

e a@m|E=

Restart TwinCAT System
Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub Items

Hide Disabled Items

Software Protection...

Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM »
Show Realtime Ethernet Compatible Devices...

File Handling »
Selected Item >
EtherCAT Devices 3

TcProjectCompare Reload Device Descriptions

2B

Multiuser Explorer
Target Browser
AutomationML
Bode Plot

Filter Designer

v v v v

About TwinCAT

Update Device Descriptions (via ETG Website)...

Manage User Defined Whitelist...
Manage User Defined Blacklist.

4.3.

Adding the DS4000 to a Project

After installing the ESI file of the DS4000 to TwinCAT 3, the DS4000 is available for addition to a
project. The following instructions show how to add a DS4000. Note that there is an alternative way to
add a DS4000 by scanning the network for devices; those instructions are not provided.

Instruction

Image

Add a new I/O Device to the
project by selecting I/O-
>Devices and opening the
context menu. Select Add New
ltem.

Solution Explorer
@& o-a| k=
Search Solution Explorer (Ctrl+;)

] Solution 'DS4000' (1 project)

4 g ps4000
> @l SYSTEM
MOTION
PLC
45 SAFETY
C++
& ANALYTICS
4 Ao
*®. Devices .
g'; Mappings ] Add New ltem... Ins
'O Add Existing ltem... Shift+Alt+A
Rename
Add New Folder...
Export EAP Config File
*Q Scan
Paste Ctrl+
Paste with Links
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The project needs an EtherCAT
Master to communicate with the | = B EthercAT =
== EtherCAT Master
DS4000 Slave. = EtheiCAT Slave Cancel
=% EtherCAT Automation Protocol (Network Variables)
¥i| EtherCAT Automation Protocol via ELBB01, EtherCAT
Select an EtherCAT Master, =% EtherCAT Simulation
. . #= EtherCAT Open Mode Adapter
provide a name for the device, B8 Ethemet
[+ Profibus DP
and press the Ok button. L & Proire
+-€in CANopen Target Type
+)-==~ DeviceNet (O PConly
+-=~ EtherNet/IP
341} SERCOS interface O Xonly
(4110 Beckhoff Lightbus (O BX only
+-=% USB
-5 BACnet OAl
Name: Device 1
Select the Network interface
that is connected to the
[none) 0K
DS4000 and press the Ok Bluetooth Network Connection (Bluetooth Device (Personal Area Netwc
button Ethemet (Intel(R] Ethermet Connection (14) 1213-LM Cancel
' Wi-Fi (Intel(R) Wi-Fi BE £X210 160MHz)
Ethemet 2 (Sophos SSL VPN Adapter)
Local Area Connection® 1 [Microsoft Wi-Fi Direct Virtual Adapter) © Unused
Ethernet 3 (Realtek USB GbE Family Controller) Ol
Local Area Connection” 2 [Microsoft Wi-Fi Direct Virtual Adapter #2)
Help
A
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Highlight the newly added Solution Exploser B8
T
EtherCAT Master, open the : @ D*E ©-&| A=
Search Solution Explorer (Ctrl+;)
context menu, and select Add — [ ——
New ltem. 4 [l ps4000
> @ SYSTEM
MOTION
PLC
1) SAFETY
[ c++
| AnaLyTICS
4 Evo
4 % Devices
4 [ Device 1 (EtherCAT)
3 Image 0 Add New ltem... Ins
22 Image-Info %0 Add Existing Item... Shift+Alt+A
2 SyncUnits X Remove Del
: o Rename
R Outputs
b @ InfoData Change Netld...
a' Mappings Save Device 1 (EtherCAT) As...
Append EtherCAT Cmd
Append Dynamic Container
Online Reset
Online Reload
Online Delete
\ Scan
Change Id...
Change To » L
0} Copy Ctrl+C
3 Cut Ctrl+X
Paste Ctrl+V
Paste with Links
= Independent Project File
o Disable
If the ESI is properly installed,
there W|” be an ICOH fOI' IVEK Search: Name: on1 Multiple: 17: oK
Corporation. Expand the icon t0 | e [ & seckhoff Autometon GrbH &Co KG Cancel
. . =@ IVEK Corporatio
see the devices available. = @ 5000 -
. @ DS4000PM )
Select the device that matches @ DS40008T
@ DS4000 Bootload
the DS4000 attached to the e 0
network. © B (Ethemet)
A name for the device is
automatically created by
TwinCAT (e.g., Box 1). Change
the name if desired.
Highlight the desired device
|
and preSS the Ok bUtton () Extended Information (*) Show Hidden Devices ® Show Sub Groups ‘
Check Connector () Show preconfigured Devices (SCI)
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communication.

The DS4000 is now a part of
the project and available for

Solution Explorer

Q8- o-a| k=

fa] Solution 'DS4000' (1 project)
4 gl ps4000
> @ SvSTEM
=] momoN
gf rLC
3| SAFETY
e c++
& AnaLYTICS
4 Fo
4 % Devices
4 == Device 1 (EtherCAT)
*8 Image
*8 Image-Info
2 SyncUnits
Inputs
i Outputs
& InfoData
@ Box 1 (DS4000BT)
&7, Mappings

vvVvvVvwVvw

4.4. Using Cyclical I/O Controller Tags

The cyclical I/O data available are shown in the PDO Mappings of the DS4000 device (e.g., Box 1). To
see the PDO Mappings, expand the arrow next to the DS4000. This data contains several parameters
that are useful for real-time control of the pumping operations. There are PDOs available in both the
Transmit and Receive directions. Detailed information about each of the parameters contained in the
PDO mappings is available in the DS4000 product manual.

Not all parameters are available as PDO mappings, only the subset necessary for real-time control of
the pumping operations. The PDO mappings are exchanged between the PLC and the DS4000 using
the EtherCAT network when the DS4000 is in the OP state.

To use the PDO fields in a program, the PDO fields need to be mapped to Tags.
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4 170
4 % Devices
4 == Device 1 (EtherCAT)
*® Image
*® Image-Info
2 SyncUnits
Inputs
B Outputs
InfoData
@ Box 1 (DS4000BT)
4 Transmit PDO Mapping
STATUS FLAGS
STATUS FLAGS EXTENDED
STATUS STATE
RESERVED
RESERVED_1
RECIPE
RESERVED_2
RESERVED_3
FAULT CODE
ALERT CODE
LAST PROD VOLUME
#] ACTUAL RATE
4 [ Receive PDO Mapping
b M COMMANDS
b M COMMANDS EXTENDED
- RECIPE GET
&~ RESERVED
&~ RESERVED_1
&~ DISPENSE VOLUME
&~ SETPOINT/RATE
b WcState
b @ InfoData

A VYV YW
v v

VLB R E .

PDO Mappings of the DS4000 shown in a TwinCAT project
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4.5. Viewing Module Parameters

Though only some of the parameters are available in the PDO mappings, all DS4000 parameters are
available in the “CoE — Online” tab of the DS4000 window (to see this window, double click on the
DS4000 device). When connected to the PLC, and in either the PRE-OP, SAFE-OP, or OP state, the
values are displayed and are modifiable.

osaoco = < |

General EtherCAT Process Data Statup CoE -Online  Online

Update List (0) Auto Update Single Update () Show Offline Data

Advanced...
Add to Startup... Online Data Module OD (AoE Port): 0

Index Name Flags Value Unit

2001 PRODUCT ID RO 0x00000003 (3)
2002 ADI MAP MAJOR VERSION RO 0x0002 (2)
2003 ADI MAP MINOR VERSION RO 0x0003 (3)
2004 FIRMWARE VERSION RO 560010-02CD
2005 FIRMWARE CRC RO 0x7D8F1DE3 (2106531299)
2006 PART NUMBER RO 520274-AACAA (11)
2007 SERIAL NUMBER RO (0x00026A58 (158296)
2008 BOOTLOADER VERSION RO 560013-0101
2009 ENTER BOOTLOADER RO FALSE
200A COMMANDS RWP (0x00000000 (0)
2008 COMMANDS EXTENDED RWP (0x00000000 (0)
200C STATUS FLAGS ROP 0x00000119 (281)
200D STATUS FLAGS EXTENDED ROP (0x00000000 (0)
200E STATUS STATE ROP FEEDING (24)
200F FAULT CODE ROP 0x00000000 (0)
2010 ALERT CODE ROP 0x00000BC2 (3010)
201 RECIPE ROP 0x00 (0)
2012 RECIPEGET RWP 0x00 (0)
2013 RECIPE SAVE RWP 0x00 (0)
2014 PUMP MOTOR RW NONE (0)
2015 PUMP SIZE RW NONE (0)
2016 PUMP UNITS RW REV, REV/s (0)
2017 PUMP TYPE RO NONE (0)
2018 PUMP CHAMBER VOLUME RW 0x00002710 (10000)
2019 PUMP RESOLUTION RO 0x00000001 (1)
201A RATE RESOLUTION RO 0x00000001 (1)
201B INVERT PUMP PORTS RW FALSE

Example of accessing parameters using the “CoE — Online” tab within TwinCAT 3

Modifying values using the “CoE — Online” tab will modify the parameter value in the controller
immediately. Due to the non-volatile nature of most parameters, modifications made to the parameters
will be retained by the controller, even through a power-cycle. There are a few exceptions to this as
some parameters are volatile (e.g., command and status parameters).

4.6. Accessing the parameter via Sdo functions

The FB_EcCoESdoRead and FB_EcCoESdoWrite function blocks may be used by the PLC software to
access parameters that need to be modified or read during runtime, if they are not available in the
cyclic I/O Tags. All parameters reside in the CANopen dictionary.

The functions must contain the following:

¢ sNetld: the network ID of the EtherCAT master.

e nSlaveAddr: the address of the DS4000.
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¢ nSublndex: a subindex of the object, typically 0 for the IVEK parameters.

¢ nindex: the address of the parameter (see section 4.5 for one way to view the index of the
parameters).

e pSrcBuf: a pointer to the variable to read/write.

o cbhBufLen: the length of the variable to read/write. This length must match the length of the
parameter (see Ivek manual for length of each parameter).

FB_EcCoESdoWrite_0
FB_EcCoESdoWrite

NET_ID —{sNetlId bBusy
SLAVE_ADDRESS —nSlaveAddr bError [ Error
0 —nSubIndex nErrid —ErrorId

TO_WORD (ParameterAddr) —nIndex
ADR (ProductionMode) —pSrcBuf
SIZEOF (ProductionMode) —{cbBuflen

Write_Param

ﬂ ﬂ bExecute
DEFAULT_ADS_TIMEOUT —|tTimeout

Figure 15, Parameter Write command

4.7. Starting with the example project

An example project, using Ladder Logic, is located on the on the IVEK website
(https://www.ivek.com/manuals.html).

(@l customerbxample- Texaeshell ¥ & | uick Launch (C1-Q
Buld FEDADIL Debug TWnCAT TinSAFE PLC Teom Scope Took Window Help

Bl % 9T - Relesse ~ | TwinCAT RT (x64) - b Attach.. + B - BmrRERe -

cw BB E|[®F]#] wincatProjett
-7 ger 5

P - B x

s X PROGRAM MAIN  Fiter + | ¥ Sortby ~ ) sortorder +

Scope Name Address  Datatype Initialzation Comment  Attributes Property Value

* var_euT Start_Load s00L o

 vas_eur Recipetium s o
S "% VAROUPUT  Fluidichode FLUIDIC_MODE FLUIDIC_MODE M PRIME
7 ewm FB_EcCoESdoRead_0 FB_EcCoEsdoRead

R Error
e Errortd T

b P
b PicTask Outputs
@ anaumes i i

— x[+HQ] [ &

# FmOWcstate
% Frm0inputToggle
# SlaveCount
# Devstate
4 T Outputs
& FrmiCtl
& FrmOWeCtl
l

- | @ Erors | 4 Womings | @ Messeges | X Ciar | g Search Eror List p-

Descrpton

Watch 1 |Giagieg Output

4 Add to Source Control +

Figure 16, Example Ladder Logic program

Setup of Digispense® 4000 with PLCs and Gateways AN-101 REV B
IVEK Corporation Page 36 of 44



4.8. Accessing DS4000 EtherNet/IP version using TwinCAT

While EtherCAT is the recommended fieldbus for use with Beckhoff PLCs, it is possible to
communicate between a Beckhoff PLC and an DS4000 EtherNet/IP version. TwWinCAT offers an
EtherNet/IP Scanner software device that may be used for this purpose. Please refer to the Beckhoff
document, “EtherNet/IP Scanner for SIMATIC”.
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5. CONNECTING TO THE CONTROLLER WITH HTTP AND/OR FTP

DS4000 controllers that contain either an EtherNet/IP, PROFINET, or an EtherCAT interface module,
also contain an HTTP server and an FTP server. The HTTP server delivers web pages to a browser for
reading and writing the parameters of the controller. The FTP server provides services to transfer
documentation files from the controller (e.g., EDS file).

In order to access these servers, the controller needs to be connected to the same network as the
browsing device (e.g., computer) and the controller needs to be configured with a valid IP address.

For EtherCAT devices, the device must be online and in either the Pre-Op, Safe-Op, or Op state. Also,
EoE must be enabled by the EtherCAT Master. The Customer Example project may be used as a
starting point. After opening the project, use TwinCAT to place the EtherCAT Master and DS4000 into
either Pre-Op, Safe-Op, or Op.

TwinCAT Projectl + X RV EL LTS MAIN [Online]

General Adapter EtherCAT Online CoFE - Online

No Addr Name State CRC

L 1 1001 DS4000_1 (DS4000PM) PREOP LNK_MISL.. 0.0
Request 'INIT' state
Request 'PREOP’ state
Request 'SAFEOP' state
Request 'OP’ state
Request 'BOOTSTRAP' state
Clear 'ERROR' state
EEPROM Update...
Firmware Update...
Actual State: PREOP [ - Oyche - Advanced Settings...
it | PreOp SafeOp = Op | | SendFrames M1+ 6y RS
Clear CRC Clear Frames E?:i;:nzc 29 : :1;0 Propesties...
Tx/Rx Ermors 0 /0

Figure 17, Requesting EtherCAT operating modes

5.1. Configuring the IP address

A utility, IPConfig, is needed to configure the IP address of the DS4000 controller. The IPConfig utility is
available for download from the IVEK website.

The IPConfig utility scans an Ethernet network for DS4000 controllers and provides the ability to modify
the IP address and DHCP setting. After installing the utility, the following instructions show how to
configure the IP address of the DS4000.

Instruction Image
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Press the Settings button to I 1peonig - o X

open the settings dialog for F 5 [aw [DHCE [ Versen [ Tie [MaE
|PCOang 0.0.0.0 0.0.00 0.0.00 On 1.m DS4000 00-30-11-1F-AE-4B

Settings

Choose whether to broadcast Settings X
from a specific NIC or over all

available NICs. It is necessary R Mkt

to broadcast on whichever NIC I¥ Broadcast from a Spedfic Network Interface Contraller

is attached to the same Metwork Interface Controller

network as the DS4000. Press [Intel(R) PRO/1000 GT Desktop Adapter -]

the OK button.
Internal DHCP server

Warning! Internal DHCP server should only be used to recover modules
that have been set to DHCP by mistake.

[ Enable internal DHCP server

Cancel
Press the Scan button. Any I Peonfig - o X
DS4000S that are attached the IP [ sM | G | DHCP | Wersion | Type | Mac
0000 00.00 0.0.00 On 101 DS4000 00-30-11-1F-AE-48

same network as the
broadcasting NIC(s) appear in
the list along with information
about the DS4000. Double
click anywhere within the row
containing the information of
the DS4000.

Exit

Settings
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Configure the DS4000 for the N Configure: 00-30-11-1F-AE-4B %
desired network configuration. e
IP addresz: | DHCP
To configure the DS4000 to & 0n
obtain it's IP address from a T i
DHCP server (default), select Defat gty |
the On radio button in the
DHCP section and then press Primary DNS: |
the set button.
Secondary DMS: |
Hosthanne: |
Pagzzword: | [~ Change password
MHew passward: |
Catcel
To configure the DS4000 to Il Configure: 00-30-11-1F-AE-4B e
use a static IP address, first Ell et oo
select the Off radio button in IF address, [192 188 1 1 DHCR
the DHCP section. This will £ On
unlock the IP address, subnet Subnetmesk | 25 . 285 . 286 . (| i
mask, and Default gateway Defaut :
. ) ~ efault gateway: |
fields. Type in the desired IP
address and subnet mask and Primary DNS: |
then press the set button.
Secondary DMS: |
Hostname: |
Pazsword: | | Change pazzword
Mew password: |
Set Cancel
After configuring the DS4000, I 1pconfig - o X
the new information will display P [en [aw [DHCP_[ Version [ Tyos [heC
|n the |nf0rmat|on row (may 19216811 2552552550 0.0.00 0ff 1.m DS4000 00-30-11-1F-AE-4B
need to press the Scan button
to update the display). The
settings are saved in non-
volatile memory on the
EtherNet/IP module of the
DS4000.
Settings Exit
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5.2. Accessing the DS4000 via HTTP

All parameters are available by browsing the web pages provided by the HTTP server. The web pages
are accessed using a standard web browser and the IP address of the DS4000 controller as the
destination address.

The web pages have a little bit of security to limit access by unauthorized users. Upon browsing
to the web page, the web browser will ask for a user name and password. The user name is
“Supervisor” and the password is contained in a separate Tech Bulletin (should be included with your
unit, or ask your Sales representatives to provide the password to you). This password is not able to be
changed.

Several pages are available that provide access to the various parameters. The parameters have been
grouped into seven categories (Information, Production, Fluidic, Pump, System, Statistics, Operation) in
order to facilitate understanding. Parameters that are modifiable will have a “Set” button listed to the
right of the value; parameters that are read-only will have not have a “Set” button available. There are
also web pages that provide information about the network statistics, and other web pages that provide
help (e.g., how to contact IVEK for Technical Support).

™ | nec [VEK DS4000: Information x |+ - =] X

< C @ A Notsecure | 192.168.1.1/#information AV Ts = e 4

www.ivek.com 1-800-356-4746

&K psa000

INFORMATION

Refresh

& PART NUMBER

7 SERIAL NUMBER

4 FIRMWARE VERSION

8 BOOTLOADER VERSION

150  INTER FW VERSION

151 INTER BL VERSION

5 FIRMWARE CRC

152 INTER FW CRC TT4025052
1 PRODUCT ID

& AD| MAP MAJOR VERSION 2
a ADI MAP MINGOR VERSION 3

Figure 18, Accessing parameters using a web page

5.3. Accessing the DS4000 using FTP

The File Transfer Protocol (FTP) server provides access to documentation stored on the DS4000 file
system such as the EDS file and icon. The following instructions demonstrate using Microsoft File
Explorer to access these files, though other FTP clients may also be used.

Instruction Image
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Open the FTP client and enter
the IP address of the DS4000.

- (u] x
3 192t6811 x [IES

oot~ 5% view© Y Fifer

3 tepuis2 16811/

Bulletins_AppNotes

v [ This PC
Enter “eds” for the user name o
and “eds” for the password. .
£ Either the server does not allow anonymous logins or the e-mail address was not

accepted.

FTP server: 192.168.1.1

User name: eds »

Password: eusl

After you log on, you can add this server to your Favorites and return to it easily,

& FTP does not encrypt or encode passwords or data before sending them to the
= server. To protect the security of your passwords and data, use WebDAY instead,
[ Log on anonymously [_|Save password
Log On | Cancel
The FTP client provides s * 1B S
access to the directory that teome |
Contains the EDS file for » _">Ths\ntzmet»19215511 v ) O Search 192.168.1.1 ‘
EtherNet/IP, the GSD file for R O mremes eeines
PROFINET, and the ESI file for o S
EtherCAT. ( e.g., & prms iJ VEK 05400042 33 © - ecosioma2 s
IVE K_D 84000 P M_V2_3 . eds) ; p:::" : D IVEK DS4000Bootloader v1_2.cds ‘ﬁ—‘ IVEK_DSADD0BT 12 3.eds
and IVEK icon (e.g., Ivek.ico). . [ s
v [ This PC
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6. CONNECTING WITH A GATEWAY

For PLCs that do not have an EtherNet/IP, PROFINET, or EtherCAT connection, a gateway (i.e.,
protocol converter) is necessary to convert the data from one fieldbus to the other (e.g., EtherNet/IP to
PROFINET™). Also, some PLCs that provide an EtherNet/IP, PROFINET, or EtherCAT interface may
provide more of a gateway type of interface, where cyclic data is easy to exchange but exchanging
acyclic data is either more complicated or impossible.

When using a device that is only able to translate the data that is exchanged cyclically, it will be
necessary to use an alternate interface (e.g., web pages) to modify the non-cyclic parameters. If
modification of non-cyclic parameters during runtime is desired in this scenario, then the use of Recipes

may be required (Recipes are described in section 7).

Configuring a gateway involves mapping the data bytes through the gateway. To facilitate that
configuration, the cyclic data is described in the following table. The DS4000 EDS, GSD, ESI and
Product Manual contain the most up to date data structures and contents of the cyclic data. Also
note that there have been several mappings through the history of the DS4000, so it is important to
verify that the map in the gateway matches the map in the device.

EtherNet/IP Producing

Data Bytes (Assembly

100) EtherNet/IP

EtherCAT Transmit Content rartameter EtherCAT | PROFINET

PDO Mapping ontents nstance Index Slot

(Assembly

PROFINET Module 100)

Mapping (Rack 0)

(32 bytes total)

0-3 Status Flags 12 0x200C 8

4-7 Status Flags Extended 13 0x200D 9

8 Status State 14 0x200E 10

9 Reserved N/A N/A 11A

10-11 Reserved N/A N/A 12

12 Recipe Current 17 0x2011 13

13 Reserved N/A N/A 14

14-15 Reserved N/A N/A 15

16-19 Fault Code 15 0x200F 16

20-23 Alert Code 16 0x2010 17

24-27 Last Production Volume 91 0x205B 18

28-31 Actual Rate 75 0x204B 19

EtherNet/IP EtherNet/IP

Consuming Data Parameter

Bytes (Assembly 150) | Contents Instance EtherCAT PROFINET
. Index Slot

EtheCAT Receive PDO (Assembly

Mapping 150)
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PROFINET Module

Mapping (Rack 0)

(20 bytes total)

0-3 Command 10 0x200A 1
4-7 Commands Extended 11 0x200B 2
8 Recipe Get 18 0x2012 3
9 Reserved N/A N/A 4
10-11 Reserved N/A N/A 5
12-15 Dispense Volume 52 0x2034 6
16-19 Rate or Setpoint 76 0x204C 7

7. MODIFYING PARAMETERS USING RECIPES

Recipes provide a way to save the values of parameters together, in order to recall them later. The
intention of Recipes is to ease parameter recall when controlling the DS4000 with the HMI, discrete I/O
or RS232. However, since some Gateways and PLCs do not lend themselves to acyclic data exchange,
recipes may be used to modify parameters during runtime using the cyclic data exchange mechanism.
The limitation of this use case is that the recipes must be configured/saved beforehand using one of the
non-cyclic parameter interfaces (e.g., web pages, HMI, etc.).

Since the command to recall a recipe (Recipe Get, parameter 18) is available in the cyclic data
exchange, it is possible to quickly modify a set of parameters while controlling the DS4000. The
DS4000 provides storage in non-volatile memory for up to 32 recipes (identified by numbers 1-32).

Before recalling recipes, it is necessary to first create the recipes in the controller. This is achieved
using one of the non-cyclic interfaces (e.g., HMI, web pages, etc.). The method for creating (saving)
recipes is as follows:

Verify that the Recipe Save parameter (parameter 19) is set to 0.

Modify the parameters to the values desired for the recipe.

Verify there are no alerts (optional)

Verify that the Current Recipe (parameter 17) is O.

Save the Recipe by setting the Recipe Save parameter (parameter 19) to the desired recipe
identification number (1-32).

) Verify that there are no alerts (optional).

) Verify that the Current Recipe (parameter 17) is the desired recipe identification number.

) Set the Recipe Save parameter (parameter 19) back to 0.

RSO A

0 N O

The method for recalling (getting) recipes is as follows:

1) Recall the recipe by setting the Recipe Get parameter (parameter 18) to the desired recipe
identification number (1-32).

2) Verify that there are no alerts (optional).

3) Verify that the Current Recipe (parameter 17) is the desired recipe identification number.

4) Set the Recipe Get parameter (parameter 18) back to O.

Parameters and Recipe may also be saved to a backup file using the web pages. This backup file may
then be restored to other DS4000 controllers to copy the parameters and recipe from one controller to
others. Please see Application Note, AN-109, for more information on backing up and restoring DS4000
controller settings.
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