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1 Abbreviations

Abbreviation Description

DAC Digital Amplifier and Controller

EMC Electro Magnetic Compatibility; properties of the unit in order to comply with the EMC directive
USB Universal Serial Bus; interface for communication between a PC and the DAC-4x(A)
PC Personal Computer

uC Micro Controller; CPU used inside the unit to control all functions

mamsl| meters above median sea level

IP65 Protection Class; solid particle protection and protection level against water ingress
LED Light Emitting Diode

PWM Pulse Width Modulation; method to control the output current at low power losses
Ub Supply voltage

FS Full Scale

Table 1: Abbreviations

2 Terms and Definitions

Term Description

Amplifier Card Amplifier for 19” rack system in Eurocard format

HCSTool Software tool provided by HCS in order to adjust and parametrize DAC-4x(A) units

CANopen Bus interface for digital communication, defined by CIA

PROFIBUS Process Field Bus interface for digital communication, defined by BMBF (German department of
education and research) and used by Siemens

PROFINET Process Field Net interface for digital communication, the standard is maintained and supported
by PROFIBUS & PROFINET International

ETHERNET/IP (IP = Industrial Protocol) is an industrial network protocol that adapts the Common Industrial
Protocol to standard Ethernet

USB-C connector Connector type used on the USB interface

DAC-42(A)-x-PN
Revision: 1.0
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3.1 Abstract

This document describes the function of the HCS digital amplifier and controller card “DAC-4x(A)”.

This manual was prepared with great care and the contents reflect the author’s best knowledge. However, the possibility
of error remains and improvements are possible. Please feel free to submit any comments regarding errors or possibly
incomplete information to HCS GmbH.

4 DANGER

Read this manual carefully before working with the digital amplifier cards!

The general and especially the safety instructions of this manual have to be observed
in any case!

Electronic equipment of all kind can have component failures or software may lead to
unpredictable reactions. Secondary safety measures must be taken in order to ensure safety
under all circumstances. This is especially the case for safety critical applications.

Furthermore, it is the responsibility of the user to always comply with applicable safety standards
(e.g. EN 13849) and to implement a system architecture capable to cover all safety requirements.
The unit itself does not comply with any performance level given in EN 13849 or any SIL level as

per EN 61508.

Applicable laws and safety standards have to be observed at any time. Before commissioning or
using the equipment the necessary risk analysis must be conducted and suitable protection
measures must be taken.

HCS GmbH refuses any liability in case of omission to comply with these requirements.

3.2 Scope

With the help of this document a professional, competent and trained user should be able to install, wire, connect,
commission, set parameters, perform fault analysis and fix issues. Also, the document will provide the user any technical
and operational details necessary to safely operate the product. It remains the user’s responsibility to set-up a safe
working environment while operating the product.

The information contained in this manual is valid at the time of this version's release. See footer for version number and
release date of this manual.

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 5
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3.2.1 Copyright

© All rights reserved. Except for the usual review purposes, no part of this work may be reproduced or transmitted in any
form or by any means, electronic or mechanical, including photocopy, recording, or any information retrieval system,
without the written permission of HCS HyprAuLIc CoNTROL SYSTEMS GmbH (following referred to as HCS).

Hyneaniie ConTem, SYSTEAS

3.2.2 Documents place of storage

This manual and all other associated documentation for hardware and software must always be kept in a location where
they will be readily accessible and close to the digital amplifier and controller card DAC-4x(A) or the equipment in which it

is installed.

3.2.3 Warning signs, symbols and notes

4 DANGER

Identifies safety instructions that are intended to warn of an immediate and impending danger to
life and limb. Failure to observe these safety instructions will — with a very high probability - lead
to death, serious personal injury (disablement)!

/\ WARNING

Identifies safety instructions that are intended to warn of potential danger to life and limb.
Failure to observe these safety instructions might lead to death, serious personal injury
(disablement)!

/\ CAUTION

Identifies safety instructions that are intended to warn of slight personal injury.
Failure to observe these safety instructions might lead to slight personal injury.

Failure to observe this safety notice can result in property damage!

@ Identifiers important information

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 6
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Other identifiers (when applicable):
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Identifier Description

o/ - Listings

= References to another chapter, page, table or figure in this manual
blue text Hyperlink within the document

1,2, ... Steps in a procedure that should be performed in consecutive order
«ER» LEDs of the amplifier (for example, <ER»

<> parameter name

[xx] Pin number of the rear connector

Used for references

Table 3: Identifiers

3.2.4 Safety and liability

NOTICE

The information in this document is subject to change without further notice.
HCS assumes no responsibility for any faults that may appear in this manual.

This operating manual represents the knowledge of HCS and during the drafting of this operating
manual the greatest possible care was taken. Nevertheless, HCS disclaims any responsibility and
liability claims for individual applications of the user. This is particularly true in cases of non-
compliance, omissions, faults, misinterpretations and misunderstandings.

Applicable laws and safety standards have to be observed at any time. Before commissioning or
using the equipment, the necessary risk analysis must be conducted and suitable protection
measures must be taken.

This manual only describes the functionality and influence of the parameters. The described
software functionality can be used in various amplifier models which can be implemented in a
vast range of applications. Hence it is not possible to assume liability for the influence of the
parameters.

HCS GmbH refuses any liability in case of omission to comply with these requirements.

/N WARNING

In the case of applications with critical safety requirements or where accident prevention
regulations must be observed, it may be necessary to isolate the components from the solenoids
with relays in e-stop circuits.

To switch off the enable signal (0 V at terminal 8d) is insufficient. In these cases, hydraulic and/or
mechanical safety measures to stop the drive must be provided (e.g. through switching valves
with position monitoring).

DAC-42(A)-x-PN Manual
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/\ WARNING
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All types of proportional directional valves, which may be used in all kinds of different
environments and applications, can eventually fail and hence are able to cause damage.

It is the customers obligation to analyze all safety related aspects of the application. It is within
the full responsibility of the machine builder and/or system integrator to make the final selection
of products and reassure and confirm that all requirements regarding safety and performance are
met.

The procedure of selecting the proper control system and related safety levels is covered by the
machine directive EN 13849.

NOTICE

Liability for any content of this document is rejected!

Any claims against HCS GmbH — based on whatever legal reason — resulting from the use of the
information, programs, engineering and performance data etc., described in this document shall
be excluded. Exclusion in such cases shall not apply for mandatory liability, e.g. under the
“Product Liability Act”, in case of intent, gross negligence, or injury of life, body or health,
guarantee for the quality of a product, fraudulent concealment of a deficiency or breach of a
condition. Damages for breach of a substantial contractual obligation are, however, limited to the
foreseeable damage, typical for the type of contract, except in the event of intent or gross
negligence or injury to life, body or health. The above provisions do not imply a change of the
burden of proof to your detriment.

We reserve the right to make changes to this document at any time without prior notice.

3.2.5 General information

/N WARNING

ESD (electrostatic discharge) may damage components on the card. In order to prevent any
damage please always follow the recommendations below!

Discharge static voltage from your body by using best practice.
Work in safe environment and do not use any devices in the working surrounding which could
generate or hold static charge. Avoid using the product in areas where floors or surfaces are
composed of materials that could generate static charges.

Handle all equipment very carefully and do not touch exposed pins or components.

Store and transport the units only in its original packaging.

DAC-42(A)-x-PN Manual
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/N\ WARNING

During commissioning, particular attention must be paid to the correct design and realization of
the wiring. This must be checked before applying the supply voltage.

To avoid collisions, the safety devices and limit switches must be activated. All safety regulations
are to be observed.

Monitoring the fault signal (terminal 14d) is recommended.

Malfunctions can occur with the following:

Changes to the settings made by the supplier.
Neglecting of operating parameters (e.g. supply voltage, application of inadmissible signals on inputs or outputs,
ambient conditions, wiring, unsafe loads such as motors, contactors, relays, ohm loads, etc.)
e  Faults in series-connected controls components and set points or actual values
Faults in the subsequent hydraulic components
Removing of solenoids connections.

3.3 Terms and conditions
Please pay attention to our general terms and conditions (available on request).

3.4 Delivery state (default setting)

The product is shipped in a ready-to-use state (default settings). After correct installation and setting of all parameters
relevant for the application, the amplifier card is ready for use.

3.5 Correct product use

The digital amplifier and controller cards “DAC-4x(A)” are used for the following applications:

e Controlling of proportional valves (namely directional control valves); with or without feedback (depending of operation
mode).

e To convert set point signals into a current signal to control one proportional valve and spool position feedback in the
aforementioned valves.

e  Forindustrial applications only.

The operation of other inductive or resistive loads is not recommended (motors, heaters, etc.). If you are considering any
applications like this please contact HCS GmbH.

If used correctly, the safety of the user as well as the safe and proper function of the amplifier DAC-4x(A) is given.

3.6 Non-intended product use

The digital amplifier and controller cards “DAC-4x(A)” should not be used in the following cases:

if noticeably damaged

when the electrical connections are damaged

if they do not function correctly

after incorrect handling or storage

in non-appropriate applications or environments.

In these cases, the digital amplifier and controller card must be disabled and secured against accidental restarting.

In the case of applications with critical safety requirements or where accident prevention regulations must be observed, it
may be necessary to isolate the components from the solenoids with relays in e-stop circuits. In these cases, hydraulic
and/or mechanical safety measures to stop the drive must be provided (e.g. through switching valves with position
monitoring).

During commissioning, particular attention must be paid to the correct design and realization of the wiring. This must be
checked before applying the supply voltage.

To avoid collisions, the safety devices and limit switches must be activated. All safety regulations are to be observed.

DAC-42(A)-x-PN Manual
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Malfunctions can occur when:

Changes to the settings made by the supplier.
e Neglecting of operating parameters (e.g. supply voltage, application of inadmissible signals on inputs or outputs,
ambient conditions, wiring, unsafe loads such as motors, contactors, relays, ohm loads, etc.)
Faults in series-connected controls components and set points or actual values
Faults in the subsequent hydraulic components
e Removing of valve connection.

3.7 Selection and qualification of personnel

Only qualified users may work with the amplifier. Qualified users are properly trained experts with the required knowledge
and experience. In particular, these experts must have the authorization to bring into operation systems and power circuits
in accordance with safety engineering standards. They must be familiar with safety concepts common in automation.

3.7.1 Inquiries and ordering
To order the product, the complete order code is requested.
See o Chapter "4.3 Model code", page 15

Please pay attention to our general terms and conditions (available on request) and forward orders and enquiries to the
companies as listed on our web page:

Sales Partners (h-c-s-gmbh.de)

https://www.h-c-s-gmbh.de/en/sales-partners

They are our official distributors/partners. We reserve the right to forward any direct inquiries or orders to our
distributors/partners. Nevertheless, we will be available for any necessary technical support.

Germany and other countries without distributor/partner:
Neuffener Strasse 29
D-72636 Frickenhausen
Tel: (+49) 7025 - 911 007
Fax: (+49) 7025 - 911 008

Email: info@h-c-s-gmbh.de ‘ k

www.h-c-s-gmbh.de HyDRAULIC CONTROL SYSTEMS

3.7.2 Service and repair

/N WARNING

Do not attempt - under any circumstances - to repair the product yourself

After repair, certain adjustments and test procedures must be performed; this can only be made by qualified and
authorized personnel. Products that need repair can be sent to the addresses:

Please enclose a detailed description of the error, malfunction or failure with the sent item and state the serial number and
the purchase date. This will speed up the process and guarantees a fast and reliable repair.

In the case of a fault or a malfunction, your distributor can give you instructions on the phone or in writing before accepting
a repair order. For service and repair, we offer experienced and qualified personnel. In case you need our assistance,
please contact the address:

See o Chapter "3.7.1 Inquiries and ordering", page 10

DAC-42(A)-x-PN Manual
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3.7.3 Cleaning, storage, transport

The product should only be transported and stored in the original packaging to ensure suitable protection against

mechanical damage as well as electrostatic discharge.

e Keep the amplifier card away from moisture and dust

e  Observe the allowed storage and transportation temperature range

e If it should be necessary to clean the amplifier, we recommend sending it back to the manufacturer or any distributor
and partner:

See o Chapter "3.7.1 Inquiries and ordering", page 10

/\ CAUTION

Unpacking and handling should be left to suitably trained personnel.
Beware of damaging the amplifier by electrostatic discharge

3.7.4 Delivery state (default setting)

The product is shipped in a ready-to-use state (default settings). After correct installation and setting of all parameters
relevant for the application, the digital amplifier and controller card is ready for use.

3.8 Introduction

The digital amplifier and controller card DAC-4x(A) features leading edge technology. This electronic device meets the
industrial standards for EMC. This ensures a high interference security and low interference emission.

The performance characteristics are possible through the use of the most current microprocessor technology (32-bit
floating-point CPU) combined with other state of the art components. In addition to all control functions, the
microprocessor also handles closed-loop control. The system features are essentially determined by the software and
provide reserve capacity for further developments and adaptations.

The following features distinguish the DAC-4x(A) series:

e  Fully digitized amplifier card with the advantage of
e no on-board potentiometer
e no jumper settings required
e (digital setting and display of all parameters by means of PC with HCSTool
e user safety during parameterization
e flexible and reliable system:
e use of a modern 32-Bit floating point uC
e high performance and yet power reserve
e high reliability and safety through the use of a integrated watch-dog and reset function
e variable settings for magnetic systems making high flexibility possible
e functional use of the interface:
e change of selected parameters “on-the-fly” without interference or interruptions of the working cycle
e analyzing of system performance through selection of display parameters with the PC and by using the 4-channel
oscilloscope function included in HCSTool
e bus interfaces available (PROFIBUS/PROFIDRIVE, PROFINET, ETHERNET/IP, CAN-OPEN)

3.9 General Applications
The amplifier card DAC-4x(A) is used for:

e With or without electrical feedback transducers

proportional directional valves direct and pilot operated
proportional flow control valves

proportional pressure reducing valves

proportional pressure regulating valves

cartridge valves

servo valves with torque motors

e Controlling of hydraulic motors, - installations and — systems, e.g.:

. position
e speed
e  pressure

e revolutions per minute

DAC-42(A)-x-PN Manual
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torque
power etc.

e Volume flow control and pressure control of pumps (if the occasion arrives: power limiting function; controlling valve
spool position)

e  Controlling of different process values:

4

4.1

P/Q controlling

pump controlling

controlling of pressures

controlling of pilot- and main stage
cascade controlling of components etc.

Product overview and description

Technical features

The system features of the DAC-4x(A) are the following:

One differential command input (set point). Range of 0 + 10 respectively 0 or

4 ... 20 mA, resolution 16-bit.

Two single ended command point inputs. Range of 0 £ 10 respectively 0 or

4 ... 20 mA, resolution 16-bit.

Two single ended feedback inputs. For current and voltage. Wide range of adjustability, resolution 16-bit.
Two optional inputs for LVDT signals. 1 or 2 inputs with optional extension board; information on request.
Integrated reference voltage supply of + 10 V (10 mA max.), to supply set point potentiometer or actual value
transducer.

4 (optional 5) recallable digital adjustable set points.

Direction externally set through “+“ and “-“ inputs.

Enable signal for output stages.

Reset-Ramp for fast ramp function zeroing.

Status outputs "error” and "comparator*.

All digital inputs and outputs are optically isolated for functional security.

Display with four 7-segment indications and six keys for easy handling and operation.

Function indication through front panel by LEDs.

Additional switching output (24 V, max 1A) to directly disable safety valves.

Analog outputs to perform controller functions and / or enable subsequent electronic devices and monitoring
(= 10 V, 12-bit resolution). One is also selectable as current output 4 ...20 mA.

Additional front panel test jacks (2 mm) for easy commissioning. Test jacks for set point (SET)*1, for feedback 1
(FB1), for solenoid currents (A) and (B) and monitor input (MON) display for analog display of all parameters
(= 10V, 12-bit resolution).

USB interface with USB-C connector

Serial interface RS232 (instead of USB_C interface; optional on request)

Optional available: PROFIBUS, PROFINET, ETHERNET/IP and CANopen interfaces available.

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 12
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4.2.1 General technical data
Feature Range, characteristics
Supply voltage and 12V DC-10% ... 24 V DC + 20 %,; residual ripple < 10 % (max. 50 VA power draw)

Control voltage for digital inputs

current draw per input < 20 mA

Solenoid system selection

08A11A13A;16A; 24A; 2.7 Aand 3.5 A (intermediate values adjustable)
Servo valve current ranges available on request!

Ambiant operating temperature

-40°Cto+70°C

Storage temperature

-45°C...85°C

Humidity (relative air humidity)

max. 95 % non condensing

Max. elevation

2,000 m (mamsl)

Class of protection

IP20 when installed in 19" rack system

Connector

In accordance with DIN 41612, 48 pol form F gold plated

EMC

In accordance with the applicable industrial standards (CE - conformity) *

Dimensions front panel / PCB

50,5 x 128,4 mm; 10TE / 3 HE; 100 x 160 mm euro format

Analogue set values inputs

3 inputs with 16 Bit resolution {1 x differential; 2 x single ended; 0 ... +-10 V, 0/4 ... 20 mA

Analogue feedback U/l

2 inputs with 16 Bit resolution {current and voltage with wide range of adjustability)

Analogue feedback LVDT *

1 or 2 inputs with optional extension board; detailled information on request

Digital inputs

8 inputs (51.01 ... $1.04, ENABLE, RAMP 0, DIRECTION +, DIRECTION -)

Solenoid current (output)

2 PWM output stages, each for up to 3,5 A (with over-energ. and quick de-energization)

Analogue output

1 output with 12 Bit resolution, 0 ... +-10 V or 4 ... 20 mA (selectable)

Monitor output

1 output with 12 Bit resolution, 0 ... +-10 V

Digital outputs

2 outputs, voltage level 0 V / 24 V, 10 mA (ERROR, COMPARATOR)

Test jacks at front *

Current A and B, sensor 1 (Fb1) set value ($1.06), Monitor and GND

Augxiliary reference voltage

+- 10 V, max. output 10 mA

Optional digital I/O signals

3 for variable usage, voltage level 24 VVor 5 V

Interface 1

USB-C or (optional) RS232, 9-pol SUB-D-conncetor at face plate

Optional interface 2 ™

PROFIBUS DP; PROFNET; other bus interfaces on request

Display and keypad *

4-digit 7-segment display, 6 keys, status LED’s

PWM frequency

22.2 kHz - independant from dither frequency (customer specific frequencies available)

Cycle times

Closed loop 1 and 2: 0.1 msec

Table 4: General Technical Data

®

Detailed technical data in the “DAC-4x(A) Manual E Rxx yyyymmdd.pdf”

please ask HCS GmbH if needed.

DAC-42(A)-x-PN
Revision: 1.0
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4.2.2 Technical data for optional bus interfaces

(N

Hyneanvie Conrem

Feature PROFIBUS Range, characteristics

Supply voltage Via DAC-4(A) motherboard

Temperature ranges, EMC, Refer to page 2

Mounting/housing

PROFIBUS-DP - Certified by PNO - Maximum 244 Byte in-/Joutput data

PIRIOIF] I - Supports PROFIBUS-DP Slave in - Supports up to 12 Mbaud (autodetect)
W accordance with IEC 61158 - Electrical isolated and opto-decoupled
BjU[S - Supports PROFIBUS DPV1

Connection / Type of connector RS485, Sub-D 9-pole female

Status signals LED ,Buserror” (red): DAC-4 error LED is used

Address selection DIP switch 1- 8, each on/off

Feature PROFINET Range, characteristics

Supply voltage Via DAC-4{A) motherboard

Temperature ranges, EMC, Refer to page 2

Mounting/housing

PROFINET Approved by PNO and process alarms

S @ - Meets the standard IEC 61158 - I&MO.. 4-data available

% and IEC 61784 - Supporting of PROFINET naming

- LAN 10/100Base-T(X) (device name) and TCP/IP addressing
- 2 x RJ-45 LAN (Daisy Chain) - Fast Startup functionality supported
- Cycling data exchange RT and - Shared Device supported
IRT with PROFINET 10-Controller - Media Redundancy Protocel support.
- Sending and receiving of diagnostic - Electrical isolated interface

Connection / Type of connector | In/Out: 2 x RJ45 (integrated switch)

Status signals Power (green), Error (red), Maint (yellow), Sync (yellow), Status (yellow)

Future usage DIP switch 1- 3, each on/off

Table 5: Technical Data for Optional Bus Interfaces

4.2.3 Block diagram hardware

| Display and Operation at Faceplate I

! £ b g !
I O@ + RPO Dl DQ Da I
i O% 58 i
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| GNDMON"“" E“. E"‘O I

| 1
| Dlgnal Outputs |

1 e - 1 Error Errm—" 1
| S101t0S1.04 | Digital Inputs Opto - 1 Comparator Comparator 1
9 ML’ -4 (5) Set values Opto- coupler [ |- 1 Switching oulp. | Break L
| » [ glﬂlm Bl " |coupler 24VDCIMA ————* |
3 Enable - Direction "~ 3
—_— L ) Analog Outputs
I Eih Digit part / logic (12 B resauion) I
32 bit floating point CPU 1
| Analog Inputs Internal Flash-EPROM 2 Analog output Analog output |
I (16 Bit resolution) Quarz DiA- g;g ”l‘"- or .
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3 %ﬁ- L o/ m;‘;?]“ i » (opmmller outp. Y, | Monitor test jack I
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3 51.07 E
—————P |- Set point singel end Output stages 1
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| Pwm —| G000 s 1
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i 0..+/-10 ¥ Control optional available [+ s '
| 0 I: ;0 fr:}A J for servovalves 1
1 \with cable fracture .
| and overcurrent Output-current 1
i protection A/D-converter 16 bit -«—| - measurement .
| - short circuit and |
3 over current 3
I Opto- protection
3 coupler |
| 1
i % * .
o I
. DIOT /51,08 Bl VO DIO1 1
| DIO2 DIO2
& W - 3 additional /O W I
| —_—> — I
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Figure 1 : Block Diagram Hardware
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4.3 Model code

Hyneaniie ConTem, SYSTEAS

PN -S0

DAC - 42A) - 01 - 270
Digital |
Amplifier
Controller
Version

42 = version w/o keypad and display *1
44 = version with keypad and display
(A) = new advance version

Operation Mode / Version

01 = 1 valve, open loop, 2 solenoids

02 = 2 valves, open loop, 1 solenoid each

03 = 1 valve, spool pos. feedback, 2 solenoids

04 = 1 valve, process value feedback, 2 solenoids

06 = 1 valve, 1 spool + 1 process value, feedback, 2 solen.
07= 2 valves, spool pos. feedback each, 1 solenoid each
08 = 2 valves, 1 process value feedback each, 1 solen. each
10 = 1 process value feedback w/o valve

11 = 2 cascaded process feedbacks w/o valve

05 /09 = reserved

Solenoid_Systems Standand High Current Versions

080 = 800 mA; 110 = 1100 mA; 130 = 1300 mA;

160 = 1600 mA; 240 = 2400 mA; 270 = 2700 mA;

350 = 3500 mA

Solenoid Systems Special Low Cumrent Servo Valve Versions

1) S7110: 0030 = 30; 0040 = 40; 0060 = 60; 0080 = 80; 0100 = 100;
0160 = 160; 0200 = 200 mA

2) S7216: 0120 = 120; 0150 = 150; 0200 = 200; 0300 = 300;
0400 = 400; 0500 = 500; 0550 = 550 mA

3) S7310: 0040 = 40; 0050 = 50; 0080 = 80; 0150 = 150 mA

4) S7410: 0008 = 8; 0010 = 10; 0015 = 15; 0020 = 20; 0030 = 30;

0040 = 40 mA

(Optional) Bus Interfaces “2
PBDP = PROFIBUS DP; PN = PROFINET

EIP = ETHERNET/IP; CO = CANopen

Special Options
_XLT = version for open loop applications only

SRS232 = RS232 interface instead of USB-C
S$7116 = servo valve version: 120 mA up to 550 mA
S$7216 = servo valve version: 30 mA up to 200 mA

Combinations possible! Other on request

S0 = no special options (does not have to be specified)

USB-C currently not available on DAC-42-x
SCC = Conformal Coating applied as protection against humidity

S$7310 = servo valve version: 40 mA up to max 150 mA

S7410 = servo valve version: 8 mA up to max 40 mA

SLVDT-1x = for one feedback system with LVDT sensor (direct AC signal)
SLVDT-2x = for two feedback systems with LVDT sensors (direct AC signal)

“1: --> only available with RS232 interface!

“2: --> only available without faceplate and keypad and no XLT versions

Model code examples:

Version with display for one valve with
2.7 A solenoids closed loop operation
in mode 3. With USB-C interface:

DAC-44(A)-03-270-S0

Version without display for one valve with
0.8 A solenoids open loop operation in mode 1
with RS232 interface and conformal coating:

DAC-44(A)-01-080-SRS232-CC-XLT

Figure 2 : Model code

Remark: Servo valve versions are covered in a separate manual

DAC-42(A)-x-PN
Revision: 1.0
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5 Installation
5.1  Mounting

e Compare card type (refer to label on rear connector) with part list / diagram.
The card generally could be mounted in any direction. However, it is recommended to choose a vertical orientation for
better convection cooling. Also, this orientation will be obviously better suited for adjusting parameters or monitoring
display values via the keypad and display (applicable for DAC-44(A) versions only).
The amplifier card should be mounted in a shielded environment (e.g. control cabinet).
The amplifier card module has to be mounted either in a rack according to the 19” rack standards (EIA 310-D, IEC
60297 und DIN 41494 SC48D).
it is also possible to install the card either in an appropriate card holder or HCS own universal rack:

Card holder (HCS article number: 5 741 010 00) Universal rack (HCS article number: 5 741 000 00)

"}

{

PO g,

1

Figure 3 : Card holder and universal rack (not to scale!)
Dimensions Eurocard for 19” rack mounting:

For 3 HE: 100 mm x 160 mm, connector on small side
Faceplate dimensions DAC-4x(A): 3 HE x 10 TE (= 128,4 x 50,5 mm)

Gewinde-Lochstangen

Flhrungsschienen
Be?tigung // / \

| 1 | d I i
| ] g 5 5 5 -z ") T 5
e gl — ) th t t t X R i B i tl tel e i ¢
¥ ——
FoTee. SEAT) SRR AEeEY AReToR RN HoRE TATeHoR R oNh oRsEoEoEoE R R X cEeE ook oL X R R e7Rs. L TR R T LT EeT TR oL T LRI TR TS EoT

Stecker / Ruckwandbus Holm
Steckplatze

) 19" BGT
482,6 mm

\ 4

Figure 4 : General example for 19” Rack systems 3 HE

DAC-42(A)-x-PN Manual
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5.2.1 General recommendations

The general supply voltage for the unit is at the terminals:
[26bd]=0V and [32bd]=+UBis12V DC-10% ...24 V DC + 20 %; residual ripple < 10 %
(at supply voltage down to 12 V DC some limitations may be applicable).

Output stages are electronically protected against short circuit and overload. The amplifiers should be protected with a
quick-acting fuse.

The solenoids are connected at terminals [22bdz] and [28bdz] for solenoid A; terminals [24bdz] and [30bdz] for solenoid B.
The terminals [bdz] are bridged on the amplifier. We recommend using all three terminals for better load distribution.

If no electrical isolation of logic inputs or outputs is required, terminal [26bd] may be bridged to terminal 2d and terminal
[32z] to terminal [32bd].

Terminal [18d] is the GND for the digital signals.

®

When replacing amplifier cards model VRD350 and VRD355, please note that the
connection for PE was at terminals 18bd. If PE is connected to these terminals,
disconnect.

5.2.2 Wires and preparation

Connection wires have to comply to the following specifications:

Feature Required

Wire type Hookup cable; stranded

Cross section: Solenoids and supply min AWG 16 /1.5 mm?2

Cross section: Signal, command and sensor: min AWG 20/ 0.5 mm?2

Wire length Max. 50 m (> 50 m consult factory)
Skinning length 7 mm

Soldering of wires Not permitted!

Table 6: Wires recommendation

/\ WARNING

The assembly contains electronic components. Incorrect handling or operation can lead
to damage through electrostatic discharge (ESD). Only trained personnel should work
with the unit. All safety instructions must be observed. Damage may result if the card is
disconnected while the power supply is still on. Avoid such actions under all
circumstances. The information in this document is subject to change without notice.

/\ WARNING

Avoid under all circumstances to use logical signals from the card (i.e. “Error”) for
switching machine safety circuits (refer also to EU standard EN13849)!

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 17
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5.2.3 EMC

Devices DAC-4x(A) series are class “A” equipment and therefore only suitable for industrial surroundings.

The distance between a source of interference (device emitting interference) and an interference sink (a device under the
influence of interference) is very important. The greater the distance between the source of interference and the sink, the
smaller the effects on the equipment will be. In other words, the closer a device is placed to the source of interference, the
greater the interference amplitudes. For this reason, a minimum gap of 0.25 m should be kept between the amplifiers and
strong sources of interference. The following devices are to be regarded as strong sources of interference:

Switching power supply units

Frequency converters

Digital drive modules

Mains filters with wiring (even if shielded)

AC/DC commutator motors

Motor cables (even if shielded)

Switched inductances, even if anti-interference measures have been taken (solenoid valves, contactors, relays, etc.)

One of the most common input points for interference is wiring. If interfering cables are laid at least 0.25 m away from cables
susceptible to interference, the influence on each other can be minimized. Parts of the amplifier wiring may be susceptible to
interference (analog set point and actual value, solenoid cables). If these cables are laid parallel over a distance longer more
10 m, the necessary distance between them must be increased. Cables susceptible to interference should never be laid
parallel to motor cables. The influence is the least when the cables cross particularly at an angle of 90°.

However, interference can also arise from cables in the amplifier wiring system, in particular solenoid cables.
Examples of devices which are particularly susceptible to interference:

Office PC’s

Sensors with small output voltages / currents
Capacity proximity switches

Audio equipment (television, hi-fi, radio, etc.)
Devices which do not meet the EMC guidelines

5.2.4 Specific recommendations for wiring and control cabinets

The following rules and tips are by no means to be complete. Since various electronic components are used in a variety of
different ambient conditions, these guidelines only represent a compromise. The actual design of the wiring also depends
on the interference emission and interference sensitivity of each individual component.

e  Use shielded and twisted-pair cables for the solenoid connections. The shield must be grounded (PE Protective
Earth) at both ends. The capacity should be ca. 120 pF/m. If the cables are up 100 m long, their cross-section has to
be 1.5 mm 2 and 2.5 mm 2 for cables longer than 100 m.

e Shields of digital signal lines are to be connected at both ends to a PE, a good conductivity of the connection should
be provided.

e Set point and actual value connections should have shielded and twisted-pair cables. The analog signal line shields
are to be connected, with low impedance, at both ends to PE

¢ In environments with high interference, use double shielded cables for set point and actual value connections. The
inner shield is only grounded at one end, the outer at both ends.

¢ Inthe event of low-frequency interference on the analog signal lines (measured value fluctuations), the shield should
be connected at one end. Preferably, use a corresponding compensation of potential (see also the following point).
Use only cables with a Cu shielding grid and a covering of > 85 %. Avoid screening films. Metal foils must be avoided.
The shield should not be interrupted along the entire length of the cable. If contactors, safety switches, chokes, etc.
have to be used in the wiring, the installation of a metallic housing with a high HF shield may be necessary.

e Shield terminals are to be connected over a large area to the shield rail to function well.
The shield rail must be installed close to the cable duct in the control cabinet.
The metallic parts of the electrical cabinet are to be connected with low impedance on large areas. Make the desired
connection with mechanical aids such as scratch plates if necessary. Connect the doors of the cabinet with the
shortest possible homogeneous tapes (multiple).

e Solenoid valves, contactors, relays, brakes, etc. must be suppressed directly at the interference source. Suitable
suppression devices are, for example, RC networks, diodes or varistors.

e Analog and digital signal lines should preferably enter the control cabinet from only one side.
e Non-shielded lines of an electric circuit must be twisted.
e Auxiliary wires are to be grounded at both ends.
e Avoid unnecessarily long lines. This keeps the coupling impedance low.
e Wiring should preferably not be freely hanging in the cabinet. Lay cables, including auxiliary cables, as close as
possible to mounting plates and cabinet housing.
DAC-42(A)-x-PN Manual Page 18

Revision: 1.0 22.01.2024



DAC-42(A)-x-PN Z2222°  HCS

Hyneaniie ConTem, SYSTEAS

¢ Inthe case of a potential difference between the shield connections, a compensation conductor of (10 mm 2 should be
laid parallel to the shield to reduce the transient current. A multiple connection of the shield to the cabinet casing and
thus PE is generally possible. Also, a multiple connection of the shield outside the cabinet is possible.

e |f filters are installed, place them close to the source of interference and keep a good surface contact to the cabinet or
mounting plate.

e |f converters are used, converter filters must be provided. Variable speed motors may have to be connected using
shielded lines. All further instructions of the converter manufacturer have to be observed.

The following two pages show illustrations of:

e The most important types of interference and their remedies
e Construction of EMC suitable electric cabinets and systems

The diagrams have been provided by our competent partners for all questions regarding EMC:
NKL GmbH

Birckichstr. 15
D-74549 Wolpertshausen

DAC-42(A)-x-PN Manual
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Die wichtigsten Arten von Stérungen und Abhilfen:
The most important types of interference and remedies:

Symmetrische Stdrungen:

Symmetrical interference:
= Stérsenke
Stérquelle .
source of potentially
interference susceptible
equipment
Erdka- Symmetrische Storstréme flieBen von der Stérquelle Uber die angeschlosse- Erdka-
pazitat nen Verbindungsleitungen gleichzeitig hin und zurtick (Gegentakt-Stdrung). pazitat
d —— Symmetrische Stérungen sind von den Erdkapazitéten unabhéngig. 1 d
ground ———  symmetrical interference curents flow simultaneously from the source of inter- ~ —— 9rouna
capaci- femce and back via the interconnecting lines connected (differential-mode interfe- capaci-
tance rence). Symmetrical interferences are independent of the ground capacitance. tance

P A AV A A A A A A A 4 A A A A A A A A A A4

Typische Stérquellen, die symmetrische Stérungen erzeugen, sind:
Typical sources of symmetrical interferences:

Alle Arten von Gleichrichtern, Thyristor-Steuerungen wie z. B. Phasenanschnitt-Steuerungen,
Halbleiter-Relais etc.

Symmetrische Stdrungen treten in der Praxis hauptséchlich leitungsgebunden im unteren
Frequenzbereich bis ca. 1 MHz auf.

All types of rectifiers, thyristor controls such as e. g. generalized phase controls, semiconductor
relays, etc.

In practice, symmetrical interfernces occur mainly as conducted interference in the lower frequency
range up to about 1 MHz.

__— Langsdrossel/single choke

. — i Stérsenke

ssézg:ec?fe O -l- Cx potentially

i susceptible

interference Sonment
Erdka- Erdka-
pazitat | Kondensator zwischen den Leitern | pazitét
ground —— capacitor between conductors —— ground
capaci- capaci-
tance tance

Pl A A A A A A A A A A

Symmetrische Stérungen werden entstért durch:
Symmetrical interferences are suppressed by:

* Kondensatoren zwischen den Anschlissen (,X“-Kondensatoren): Diese schlieBen die Stérstréme
kurz, bevor sie die Stoérsenke erreichen.

o capacitors between the terminals (,X“ capacitors):
they short-circuit the interference currents just before they reach the potentially susceptible
equipment.

e Einzel-Drosseln im Strompfad der Zu- und Ableitungen. Diese Drosseln sind fiir symmetrische
Stérungen wirksam und erhéhen die Impedanz des symmetrischen Stérstromkreises.

* single chokes in the current path of the incoming and outgoing lines. These chokes are effective
for symmetrical interferences and inrease the impedance of the symmetrical interference circuit.

Figure 5 : EMC — interferences and remedies
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EMC adequate design of switchgear cabinets and facilities

All devices with a metal housing or a connector for PE should be connected pro-
periy, i. e. short and with a large contact area to the mounting plate of the cabinet
or the chassis of the machine to ensure a proper potential equalisation.

For that the insulation of the mounting plate has to be removed, especially below
power drive systems and their respective filters.

The best solution is to use a conducting mounting plate that is zinc coated.

o

Connect the doors short &
with low impedance to the
cabinet e. g. by metal tapes.

%

Shields of digital sig-
nal lines should be
connected properly
at both ends even
inside the enclosure!

Devices with high interfe-
rence levels like inverters
or other power drive
systems should be placed
at the edge of the enclo-
sure. By that the lines
from and to these devices
are kept short inside the
enclosure and do not
interfere with other sensi-
tive lines or devices inside

the enclosure.
M converter ana-
Iggnt:, digital @ 7 2
frequency- frequency-
/ converter converter
Place the power X o
line filter of the

inverter as close
as possible to its
mains connector!

SN NN NN N

connected at both ends!

o] |
i} -
power
line fifter
\ of con-
Spower line filter J verter
for the whole o S 5
wv (cabinet / gL
ey Lay the power é}gzzzxzﬁ <| If ashielded
cable to the /o“tll’t”et filter f:; p s, motor cable is
inverter sepa- inverter need 2 used and pro-
Place the power line < p
filter for thgowhole rately! no shielded motor < perly connected
enclosure as close 8 gpields should be cable is used! < at both ends,
possible to the entry ; ") Signal & data lines | S the output filter
of the power line! connected directly i gl a > rel
Do not lay the power 1 the ground at should be laid L5 P may not be
,,ne’}ﬁ,ou’;,, ,,,Q the entry into the separately from T K necessary!
whole enclosure until  enclosurel power cables!
it is connected to the S .
< Install separate earth wire
filter! Shields of analog sig- | "/ {PT100/] > $0 that compensatin i
Connect the PE nal lines (e. g. P GSNRA < Y
directly to the cabinet 100) should be 2 X > currents do not have to
and the mounting connected only at > flow only ower the cable
plate at the entry! ~ the end where the % shields!
device is located that >
receives the signal. 2
Shields of digital signal- or data ;
transmission lines should be T g

Chassis of machine
(symbolic)

Figure 6 : EMC — adequate design of switchgear cabinets and facilities
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Pin d b z
2 0V (External) DIO 1 or S1.08 - Sign (direction) digital set values
4 Digital set value 2 (S1.02) DIO 2 + Sign (direction) digital set values
6 Digital set value 3 (S1.03) DIO 3 Digital set value 4
(S1.04)
8 ENABLE (DI 1) Analog input 1 (Option) Digital set value 1
(S1.01)
10 Sensor 1 (FB 1) Ug, Ie Analog output n/c
12 Analog set value 6 Ue. (S1.06) n/c Analog set value 5 Ue. (S1.05)
14 ERROR (DO 1) COMPARATOR (DO 2) Sensor 2 (FB 2) Ue
16 Analog set value 6 Ue- (S1.06) Analog input 2 (Option) Analog set value 7 [e (S1.07)
18 Digital GND PE Reset Ramp (DI 2)
20 Reference output - 10.0 V Break output Reference output
24V /1A +10.0V
22 Solenoid output A - Solenoid output A - Solenoid output A -
24 Solenoid output B - Solenoid output B - Solenoid output B -
26 0V (Power) 0V (Power) Analog GND
28 Solenoid output A + Solenoid output A + Solenoid output A +
30 Solenoid output B + Solenoid output B + Solenoid output B +
32 + 24 V (Power) + 24 V (Power) 24 V (External)

Table 7: Terminal assignment

5.4 Picture of rear connector
Connector: IEC 60603-2 form F 48 pins

14,8, F=—

94 max.

27.\2[< 2[d
¢¢¢¢¢4¢¢¢¢¢¢;‘\11
204040,0,0,0,0_0_.0_0_,0_0_ 0,020\, 0
00O 0O OO0OO0OO0OO0OO OO O 0 0 o)
- W W W W e W B W W W W W W =

] s0e f

— 15x508=76.20 =t

Figure 7 : Connector F48

DAC-42(A)-x-PN
Revision: 1.0

Manual
22.01.2024

Page 22




DAC-42(A)-x-PN Z2222°  HCS

Hyneaniie ConTem, SYSTEAS

5.5 Operation modes

The setting of parameter <E00> is determining which operation mode is activated. This parameter is factory preset!
Only the mode relevant parameters are made available for each of the modes.

Available operation modes:

v v v v

q 2
Open loop Controller
Closed loop Hlosediacps without valve
1 valve 2 valves Reserved F\,ﬁ::s'; Reserved Fg?;:;:; Reserved
{Mode 1) {Mode 2) (Mode 5) (Mode 8) (Mcde 7) (Mode 8) {Mode 9)
!
Valve Process Single Cascaded
(Mode 3) (Mode 4} (Mode 10) (Mode 11)

Figure 8 : Available Operation Modes

With the use of parameter <EQ0> any basic mode of operation may be selected. A change in operation modes will be
effective immediately. Recalling the parameters for the newly chosen mode takes only a few seconds. During this time, the
display flashes. Only the mode relevant parameter are made available.

<E00> Mode description

1 Open loop, 1 proportional valve with 2 solenoids without feedback

Open loop, 2 proportional valves with 1 solenoid each without feedback

2

3 Closed loop valve, single, 1 proportional valve with 2 solenoids and feedback of spool position

4 Closed loop process, single, 1 proportional valve with 2 solenoids and feedback of process value (position,
velocity, pressure, force, torque etc.)

Reserved

(<2 3[3)]

Closed loop valve and process, double, 1 proportional valve with 2 solenoids and feedback of spool position
and additional feedback of process value (cascaded controller)

7 Reserved

8 Closed loop processes, double, 2 independent proportional valve with 1 solenoid each and feedback of two
independent process values (e.g. two pressure control systems)

9 Reserved

10 Controller function without valve, control of 1 process value; provide set value to follow up electronics (e.g.
valve with integrated electronics, frequency converter for AC motor etc.)

11 Controller function without valve, control of 2 process values (cascaded controller, e.g. position and velocity
controller); provide set value to follow up electronics (e.g. valve with integrated electronics, frequency converter
for AC motor etc.)

Table 8: Operation modes

DAC-42(A)-x-PN Manual
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5.6 Wiring diagrams for all operation modes

5.6.1 Wiring diagram for operation mode 01

Open loop, 1 proportional valve with 2 solenoids

DAC-42(A)-x-

PN
%@'Bus interface i

+24 V ext. Ref. outp.-10V
int. Set P. 1.01 % % Ref. outp. +10V

} max. load 10 mA

—?nl. Se1P.1.02 [4d ] [Tag }—Eer max. load 50 mA
int. Set P. 1.03 14
it Set P.1.04 ] [6d | 14 | Comparator max. load 50 mA
- P e e [T Break N 1A
—8- L LE int. Set P.1.08 =) [20p] max. load
= clAa *3;:% 7z ] —g:gg Digital I/O for special
] | DVJ applications
F— % b
PE Star Enable E
0V ext. >d ] [EERE Digital GND
- 20z
R=5K.. 10K —t SetP. 1.05 4 122
. 20d
1 USB-C
NC |Uset 17y UE+ Interface
n ' i H . 12d ] Optional: RS 232
oV 1 ! Set P.1.06 T6d ]
T A ! JE
= i I SetP. 1.07 =1
P ez ]
1=4...20mA v I l
=4eam r L ) Solenoid A~ 7
I | Analog GND__f=—— 28bag |—Selencid A + il
I N Y
~ *Ub | L 8.0V b | Valve
' | ov b ] Zapaz]—Selencid B -7\ |
= | il PE Solenoid B+_| )
L iz I s -
| I (1
| L [
: : | *1: Set Point 1.05, 1.06, 1.07: analog signals current or voltage : :
Close to amplifier I ;! 1)
| 2
At least 67 — 1 I _}
[ PE Star e e e
vy |
PLC =
Figure 9 : Wiring diagram Mode 01
DAC-42(A)-x-PN Manual
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5.6.2 Wiring diagram for operation mode 02

Open loop, 2 proportional valves with 1 solenoid each

DAC-42(A)-x-
PN
®
% Bus interface g
+24 V ext. 33 ] Ref. outp. - 10V
int. Se‘te:101 E m R:f z:tp +10 V } max. load 10 mA
int. Set P. 1.02 E E
int. Set P. 2.01 (Had |———=[¢L max. load 50 mA
—TETTY [6d ] mﬂ:&tf max. load 50 mA
~ —- P : ——46z ] | Break .load 1A
. i SetP 10— [ 200 ot ol
- + Dirsetion | DIO2 pigital /0 f ial
= cl|A —Divection E [j ~TE lgl_a " or special
7z ] C e pb———— applications
Ramp =0
PE Star Enable
0V ext. % 18d Digital GND
= 20z
R =5K . 10K — Set P.1.05 122
! 20d
T USB-C
NC |Uset 17y U g+ Interface
:]> 0V HI sapime 2] Optional: RS 232
b = 160
- N T SetP_1.07 |
= = ; ! 1.
1=4...20mA = ' : N
o r : : B2haz] Solenoid A - 3
| J Analog GND Solenoid A + il
! : : 26z ] [28bdz] CVave
~ +Ub | ! 18...30V TN
| I ov % Babaz]— Selenoid B - )
= | i PE o Solenoid B +——
: : ! Bobdzf—— \,I Valve 2
l '
| | [
1 | : *1: Set Point 1.05, 1.06, 1.07: analog signals current or voltage [
| | | §1.06 > solenoid A; $1.06 and $1.07 —> solenoid B I 1
e I | [
Close to amplifier | ! o
| | FEEEs e s s e s e e s e
At least 67 / ! | ] Jl
[ PE Star
ov l
PLC =
Figure 10 : Wiring diagram Mode 02
DAC-42(A)-x-PN Manual
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5.6.3 Wiring diagram for operation mode 03

Closed loop, 1 proportional valve with 2 solenoids and spool position feedback

Hyne

DAC-42(A)-x-
PN
® -
% Bus interface g
w24 Vext. foo—) Sgg | Ret- outp. - 10V
int. Sete;.(1.01 E m R:f. ::tE +10V } max. load 10 mA
% Er| & Eror  max. load 50 mA
m [6d 1 14 ] | Comparator max. load 50 mA
- P el Break
——- i E int. Set P. 1.08 .g:| CZop ——=2% max. load 1 A
= clA 1 Direction ] 7z [Zp}——2LI02 Digital O for special
__Direction 5~ ] b | DIO3 applications
Bamo=0 He)
PE Star
. 80 Digital GND
0V ext. E E | Uhgital GND
r 202 o oip 105
R=5K.. 10K — 1 2z ] [] usBC
T 20d Optional: RS 232
NC :)Ji.et :i’\l gtEP"NG [12d ] i ' Monitor
} i el F. 1.06 1 na Og ou -~
:l: J - :kr" U [16d | HIE 5 Zov %—: ! @
= i [ SetP. 1.07 11 E
B = 16z ] r
L I |
I=4..20mA r | A | Valve
| SolenoidA- 7\
| | Sensor m ! 1
: L Analog GND % 3oz —SelenoidA+_| | _I_%_J Sianal -
1gna
I 1—'ﬂ| ‘vl s ov 1|
- SRR ! = 2.0V Yropg] 1K Sl wfear)
] ov Solenoid B -\ | N
= | il PE 26bd] ARl g T i i
| ) 186 ] [30bdz] <t |
| ! ] N ]
: I : T : ! i
wo | 1 — T
Close to amplifier | ) ! Li_ |
I e e e = |
At least &7 I/ I L . ] I
PEStarr = P o i T R B0 N Y E e |
o | | BRSSO s oL IR J
PLC =
Figure 11 : Wiring diagram Mode 03
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5.6.4 Wiring diagram for operation mode 04

Closed loop double, 1 proportional valve with 2 solenoids and feedback of a process value

DAC-42(A)-x-
PN
@® *
T |l
+24 V ext. Ref. oufp. - 10V
FiiSerb EEI mm . outp. +10y )y Max- load 10 mA
% 4d ] [ Tag —Ewor max. load 50 mA
IST 6d ] (1an] | _Comparator max. load 50 mA
~ —e- P e int Set P 1.0 ¥z 3 Czop}—Break max. load 1A
L int. Set P. 1.08 EI
= cla > Direction.  mr— a5 ]—DI92 Digital /O for special
 Direction | Fra Cent——293 applications
Ramp=10 T8z
PE Star Enable |
Vet | . Digital GND
i 202 o ip1s
R=5K..1 ! - 2z ] |  usB-C
K | | 204 u Interface
T Optional: RS 232
]ﬂc eV : 'ﬁ' ;j:E;1 06 E: Analog o
| i el P 1.06 1 nalog out ~
1L Ug 16d e 5~ tiov ]
T e i r E !
= | | SetP. 1.07 « A
- ¥ 16z ] 1
@ i | 4 I
I=4..20mA T | . | Valve
1 Solenoid A - |7
| 1 Sensor I 1
| 1 Analog GND | [10d_] 22bdzf— 1 oroian+ I
| T 1 E m \ I Proces 5igna| (}
+Ub | ™y 1230V |1 value, oV N
= : : i OV 132hd ] Solenoid B -\ : : un | 12,30V i‘fl
= i i 4 PE T TR |
| B —h I
| [ [N |
] | P! R !
| I | | - 1 :
- | t — 1
Close to amplifier | ) ! Ll_ |
| R e e e e =
At least 6° — 1 I J| :
| PE Star e e e e I
ov l : *1: Set Point 1.05, 1,06, 1.07: analog signals current or voltage _:
PcC = O TTTTTTTTmTmmTmmmTTmTTTTTTTmTTmTmTmmmmmmmm T
Figure 12 : Wiring diagram Mode 04
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5.6.5 Wiring diagram for operation mode 06

Closed loop double, 1 proportional valve with 2 solenoids and spool position and process value feedback

Hyneaniie ConTem, SYSTEAS

DAC-42(A)-x-
PN
® -
W Bus interface g
+24 V ext. 322 ] 204 Ref. outp.-10V
int. 3919:1.01 E E R:f 23‘:9 H0V } max. lead 10 mA
int. Set P. 1.02
e oA ] 2] | Error max. load 50 mA
int. Set P. 1.03
int Set P, 1.04 [6d ] EM max. load 50 mA
@ P = Break 3
. & i E int. Set P. 1.08 _Et| Czop ——="%2% max. load 1A
e Lirection DIOZ Digital I/O for special
= clh Thcton pa— 2R g P
# 2z 1 en| D03 applications
Ramp =0 |
PE Star Enable EIE .
0V ext. E Digital GND
- 202 cotp 105 -
R=5K... 10K | L EFZ USB-C
20d Interface
T Optional: RS 232
NC |Uset ! 7Y UE+ 129 ] Monitor
:]> ov 1 ' i SetP.1.06 i Analog out ~
Pt U 0.0V I @
= M b Set P 107 4 '\(
[ | : 16z ] | Proces: _9_|_'\_Si nal -~
_ k T | : P | Procesfl valueg, [|RY ; |
I=4..20mA 1|’ — — [Tz ] ] Solenid Ay ! Valve Ui [12.30v 1
| [ Analog GND S Solenoid A + '| M J I
: T 6z (28bdz] U _:-% S Signal :
X ov B
- +Ub I ! 12...30V R '
] I ov m‘m Bapdz}—Sclenoid B || % iplee st L
= i il PE Solencid B+ ! | | [
: ] i L. (30bdz} oh o
I I R Il
- | | |
] 1 ] [ ol
0V Stri : I : T—T : I I
. 1 t —t—1
Close to amplifier | — } }
[ [ ee—eeee e ee e o e e p o g
At least 67 — L 3 Lo
[ PE Star r---------------—-————— o
we | L____ “1: SetPoint .05, 106, 1.07: analog signals currentorvotage L
PLC =
Figure 13 : Wiring diagram Mode 06
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5.6.6 Wiring diagram for operation mode 08

Closed loop double, 2 proportional valves with 1 solenoid each and feedback of two independent process

4..

values

®

DAC-42(A)-x-

-

=

+24 V ext. 322 1 204 Ref. outp. - 10V
int. Set P. 1.01 E E Ref. outp. +H0V } max. lead 10 mA
int. Set P. 1.02 E E
Ty ge e | C1ad] ror  max. load 50 mA
int. Set P. 1.03 E Com tor
int. Set P. 1.04 | m_om max. load 50 mA
- —&- P |E . Set P08 e C20b }—EBreak. max. load 1A
= - A > Direction  P===) [ap]—DIO2 pigital i for special
c ~ Direction DIO 3 ‘cati
—_— ] en] applications
Ramp =0
PE Star Enable % T8d Digital GND
0 Vext FEE
uUsB-C
- B Interface
| » Optional: RS 232
R=5K... 10K f S [ " Monitor
T Analog out ~y
e | = i 0.0V 1 : @
> . B — ] e
oV : ?JetE. .06 1 i I
— i 2 |
i . ! 1 |
= | | Set P, 1.07 °1 1 i
T - 16z ] U vomey o Sianal 2y
L ,: ! : . ) ... > value, 102" g ' :
nsor
20mA r :! — 14z ] SolenoidA -~ | M2 Y
| [ Analog GND ='g'd_ BEbaz] SolenoidA+_ | || | . :
: : ] 2 \r' i Valve 1 Froces %gn_al If\'i
+Ub | | —— |7 v N
: : i :)i. 0V m O : H Process 2 w2300 | ll |
= I il PE % mm SolenoidB+| 1} | | I
1 | l Uy Valve 2 [
I P! P i
i | ! 1|
I 1 1 L —
- 1 t : —1 t : :
Close to amplifier ) T p g . —+
e - 1
At least 67 / : [ _: (|
——————————————————————————— [
[
1

o 4

PLC

DAC-42(A)-x-PN
Revision: 1.0

*1: Set Point 1.05, 1.06, 1.07: analog signals current or voltage
51.06 --> solenoid A; §1.05 and 51.07 --» solenoid B

Figure 14 : Wiring diagram Mode 08
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5.6.7 Wiring diagram for operation mode 10

Closed loop without valve, controller only

DAC-42(A)-x-
PN
® -
% Bus interface g
+24V . Ref. outp. - 10V
int. Sete;t1.01 32‘—|B I_znd_l = Re_oup £10V } max. load 16 mA
int. P.1.02
msepioPi ] maxlosd 5oma
it SorP 1.04 [6d ] [12p }—Comearator max. load 50 mA
- P Int Set P10 e ] Bresk  max. load 1 A
—8- o in. Set P. 1.08 | L f—- mex
+ Direction 7 oz =
= cla oo 1z 45 —g:gg D|g|t_al II_O for special
R-— 2z ] e b——— applications
Ramo=0 __Fez ]
PEStar Ensble Yo7 [qgg]Diaital GND
- 20z B USB-C
P. 1.05 Interface
R=5K... 10K i e P Optional: RS 232
T 20d Signal -~
NC |uset 7y UEs Lprmm Ut Tov 1
j>' 0V HI SetP.1.06 &I s\ [12:30V_ ]
i Ut I
o "‘ | r E h |
= i ! SetP. 1.07 1
HEE 6z |
' |
1=4...20mA k‘|’ | : s Process| :
| | ensor E |
] [ Analog GND A ]
| - 262 ] .
1 |
~ +Ub ] ;! 12...30V 3250 ] Analog out - 1
: [ oV e 550y i D |
= i i | PE m I\ I u |
] | ! EI r Consecutive electronic :
| | : | (e.g. drive amplifier) |
| (I 1 |
] — t '
- ] t I
Close to amplifier ) ) ! T
| Fmr———_— e - |
At Ieastﬁn/ ! | ] _:
I PEStar |- ————————————————m
oV l J_ *1: Set Point 1.05, 1.06, 1.07: analog signals current or voltage
PLC =
Figure 15 : Wiring diagram Mode 10
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5.6.8 Wiring diagram for operation mode 11

Closed loop double (cascaded controller) without valve, controller only

DAC-42(A)-x-
PN
® -
% Bus interface g
+24 V ext. Ref. outp.-10¥
int. Set P, 101 EEI ml = Ref 2:tp woy J max-load 10 mA
% [4d ] (34d] Error  max. load 50 mA
W.S&‘—P.‘lﬁ 6d ] Cidn |__Comparator max. load 50 mA
-~ —9- F Int. SetP.1.04 F2 Czon] Break  max. load 1 A
L E int. Set P. 1.08 EI
* Direction | DIOZ Digital IO for special
- cla Disior Ji2—]  [ZR}——302 Disitalioforsp
—_— applications
) Ok
PE Star Enable -
znave  Ieq 1 Digital GND
0 Vext. Zd 1 [ 1&d ]
= 202 [] usB-C
H SetP.1.05 4 Interface
R=5K .. 10K I 122 | Optional: RS 232
P 20d Signal
NC |Uset e U E+ oV ol
]>‘ oV H i ]a SetEP. 1.0 EEl 12..30V ivl
= 7 | i LB I
= | ) 1.07 * Consecutive electronic |
! T : T BIPAD 162 | (e.g. drive amplifier) :
' I
H | Analog out -~
I=4..20mA Y e semoz  fo—y e mov — NP L | eroces :
| 1 Sensor Tod_1 [ T . |
| | 1 Anal ND E \r’ |
itz | :
- +Ub I P! 12...30V ' y i
| ! ov 32bd | : Signal 31
= T i ) PE m‘ | Uil ov , 1l
: ] T80 ] ! proces\ [12: 30V 1T
| || ! value =1
] | 1 11
= : =
Close to amplifier | —
| F—————— e ——— — T
At least 67 / ! L ] I Jl
[ PE Star = e 1
ov J_ *1: Set Point 1.05, 1.08, 1.07: analeg signals current or veltage
PLC =
Figure 16 : Wiring diagram Mode 11
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6 Commissioning
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6.1 Front elements

The electrical wiring must be checked before switching on the supply voltage. Limit switches
and safety devices must be activated to avoid uncontrolled movements. Carefully follow
relevant safety regulations. Suitable emergency stop measures must be taken.

6.1.1 DAC-42(A)-x-PN

Status :
LED's Profinet
LED's
DIP-Switch
Interface -
USB-C Profinet
connection
Test and diagnosis
jacks for
2 mm connector
Figure 17 : DAC-42(A)-x-PN Front elements
Element Function
Status LED’s Display of status, Power, Enable, Error.
Profinet LED’s Display of status of the profinet connection.
Profinet LED’s Display of status of the profinet connection.
Profinet connection’s | Ethernet 2xRJ45 input/Output to the network
DIP-switch Reserved, for further use
USB-C interface Trough which programing and accessing parameters via PC and HCSTool is been executed.
RS232 (optional)

Measuring and test Direct measurement of set point, actual value, solenoid currents and internal values via the
jacks monitor output. Use 2 mm sockets (S1.06, FB1, A, B, d1.01 ... d2.13)

Table 9: Front elements DAC-42(A)-x-PN explanation

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 32
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6.2 Software block diagrams

®

All functions and parameter inside of the block diagrams are described in detail in the
“DAC-4x(A) Manual E Rxx yyyymmdd.pdf” please ask HCS GmbH if needed.

6.2.1 Operation Mode 01; 1 valve with 2 solenoids, open loop

1.01...r1.04
Digital r1.01...r1.
C1.06
28=51.01
d4=81.02 R Eo8 == E
d6=51.03 - irecti 2| e | | c108 c1.02
26=51.04 off  |22=," L | S . = c1.27 = €1.03,C1.04 €1.07,G1.08
Do wog o BRI o [T :
| b2es1.08 | 13 e P> b 18 t0C A 152 >d (03 7’4 d (04 754 0
= e 00 6 Table
Bus value +
A1.01 T
Analog (U, I) E08
nalog (U, E15 1
Z12=S1.05_|-»{Select type - _E;/_ off 0
d12=51.06% | - =
de=sige. | >1Soiectivee_ >ermc] [ —
216=81.07 —p-ISelgcttype _1 3
Analog Output (0 ... + - 10 V; 12 mA ...+- 8 mA) Break/Comp. Output
Reference Output (+/- 10 V) 226 > - Analog GND E18 -
Reference | z26 > Analog GND of —oC p10-= U1l E33 (V) E19 (U) m: :g}o .g:gge:g% o
Output d1.01 TR E01 UEJZ‘_WW E34 (1) E35 (1) Analog ?liB?er::ko:ES;x;}y)
10V DC | —p-z20 —> +10V Ref = 8 o . out
max. 100 mA | —w-d20 > -10 V Ref d1.09 g T
d1.10 —o
dbz22 = A-
dbz28 = A+
Solenoid A
Valve
ToaooEHE S -
E1.03..E1.07| |~
Solenoid B
dbz24 = B-
dbz30 = B+
Figure 18 : Software block diagram operation mode 1
DAC-42(A)-x-PN Manual
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6.2.2 Operation Mode 02

2 valves with 1 solenoid each, open loop

-
J

(iddns) uo yeasg = |
(A 0) yo yeaig = yo

0Z9= Yeaig qu 3
$1q = J0je1adwo)) O— H0

813
nding "dwojpjeaig

2
2

o—orep

(1) v€3
(n) ee3

(N 613

I3 * .
zl e
€3 103 — LO'LP

oo
o— #o

1/N<=019

aNo Bojeuy - <-- 9zz

(Vwg-+"VWzL A 0L -+ 0)Inding Bojeuy

+8 = 0€29p
-g = $22qp
I
g plouajog o1 A8 <101 = |«
S Z 9AeA A 213
0413 603
©>bH 0! P||wiaeoia
2|qeuz
vL'L3
€3
<551 L oAl Y
I o
V PIous|OS [«L O} n [« 1501 Pl —f= <
+Y = 82ZQp v
-V = 22Zap

494 A 0= <= 0ZP YW 001
194 A Ob+ < 022 oaAO0L
indino
QN9 Bojeuy <-- 9zz 8sousseley

(A 01 -/+) IndinQ eduiejey

4
7
Z
Lz

~ho2P<| 4=

8020 '20'20

$0°'20 '€0'20

”
7
7
Lz

<01 P«

8010 '20°L

o} ¥0°'LO '€0°'LO

EgeP

EQI P

aqeL 9

A< e AL

A w )

2020

aqeL 9
sl | 12

V._k L .NN._,O

20'L0

803

00y
0" 00 + 4

202P | |

J
*
§

A

5020 >

N
3

-

803

20'28=92
10'ZS=9P
1e)bia
M

Z youeig

0¥

0" 00 +

20l P A

S0'LO

l yosueig

Figure 19 : Software block diagram operation mode 2
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6.2.3 Operation Mode 03

1 valve with 2 solenoids and spool position feedback
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Figure 20 : Software block diagram operation mode 3
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stand-alone controller with process feedback
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Figure 24 : Software block diagram operation mode 10
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6.2.8 Operation Mode 11; stand-alone controller with two process feedbacks
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7 General communication information

7.1 Special information for bus activation

If communication via Profinet is required, there must be a connection to the power supply; supply via USB is not sufficient.
The Profinet-Node connected to the PLC (Error LED is off). In addition, parameter E22 must be set to "on" or “1”.

7.2 General information about TADR (Telegram Address)

TADR is a value which may be written (changed) with each cycle but changing of this value is optional and not mandatory.
The value will be defined by the Profinet-Master.

The purpose is to either check the telegrams by the master or also in order to force sending of a new telegram from the
node.

The design of the node is made in a way that the slave or slaves (module or modules in case of multi-slave version) are
only responding if a received message from the master contains changed (different) data compared to the previous
message.

So TADR can be used to force a response from a slave for example in order to get an update on the current status of the
slave even if the other data in the message remain unchanged.

TADR value is valid in the range of 0 to 255 or in hexadecimal 0x00 to OxFF.

7.3  General information about CMD (Command) and SADR (Slave Address)

®

The SADR is used to address different slaves which are connected to the same Profinet-
node. In case of the DAC-4x(A) the possibility of a Multi-Slave Nodes is not possible. The
slave Address in the telegram must always set to “0” or “1”

Different ways of communication between master and slaves (modules) are possible. The difference is in the CMD
instruction.

CMD = 6: Writing of a single parameter-1D to the DAC-4x(A). The Profinet node has only one slave
(one DAC-4x(A) connected. In this case SADR is set to 1.
o Chapter ,8.3.1 CMD = 6, Master Write single parameter (7 bytes) ”, page 44

CMD = 3: Reading of one or more parameters with parameter-ID in rising order. The Profinet node has only
one slave (one DAC-4x(A) connected. In this case SADR is set to 1
o Chapter ,8.1.1 CMD = 3, Master Read parameters (7 bytes)”, page 42

CMD = 15: This instruction allows writing or reading of a (pre-defined) set of parameters. The set of parameters
itself is depending on the software version of the DAC-4x(A); refer also to
o Chapter ,9.5 CMD = 15, structure of Profinet telegram definition, depending on SW Versions*,
page 49
For more information please to o Chapter ,9 Complex commands”, page 47

It is possible to ,mix“ the instructions CMD = 3, CMD = 6 and CM = 15 for the DAC-4x(A).

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024 Page 41



DAC-42(A)-x-PN Z2222°  HCS

Hyneaniie ConTem, SYSTEAS

8 Simple commands

8.1 CMD 3 Master Read

8.1.1 CMD = 3, Master Read parameters (7 bytes)

A

Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the user, Range 0..255, 0..0xFF
1 SADR = 01 Slave address
2 CMD Command: 3 = Read multiple parameters by the master
3 IDH High byte parameter ID of first parameter
4 IDL Low byte parameter ID of first parameter
5 N-high High-Byte Number parameters
6 N-low Low-Byte Number parameters
.. Write last
TADR Telegram address, defined by the Profinet-Master.( Set by the User )
SADR 1 = standard (single slave)
CMD Command: 3 = Read parameter by the master
IDH,IDL H-Byte and Low-Byte of parameter-ID in HEX
0x0000 .. 0x0109 = Valid ID-Range. Please take into account the gaps in the parameter list
N-high High-Byte Number parameters (words), normally zero
N-low Low-Byte Number parameters (words), 1 to 8 (0x08)

(maximal 8 parameters readable at once)

8.1.2 CMD = 3, Response from Slave (4 + CNT bytes)

Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the read command, Range 0..255, 0..0xFF
1 SADR Slave address
2 CMD Command: 3 = Read multiple parameters by the master
3 CNT N*2, Number of data bytes
4 DAT1H High byte value of first parameter
5 DATIL Low Byte value of first parameter
IfCNT >2: ......
CNT+2 =N DATnH High byte value of last (n)parameter
CNT+3 =N DATnL Low Byte value of last (n)parameter

...Write last
TADR
SADR
CcMD
CNT
IDH,IDL

DAT1H.. DAT nH,
DAT1L.. DAT nL,

DAC-42(A)-x-PN
Revision: 1.0

Telegram address, defined by the Profinet-Master. (Set by the read command)
Slave address, 1 = standard (single slave)

Command: 3 = Read parameter by the master

N*2, Number of data bytes (Maximal 16 data bytes)

H-Byte and Low-Byte of parameter-ID in HEX
0x0000 .. 0x00109 = Valid ID-Range

Two data bytes in HEX, without decimal sign
Ox7FFF == +32767
0x8000 == -32768

Manual
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8.1.3 CMD = 3, Error from DAC-4x(A) (4 bytes)
Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the read command, Range 0..255, 0..0xFF
1 SADR Slave address
2 ERR Error code
3 EXCE Exception
...Write last
ERR Error code: 0x83 = Read failed
EXCE Exception:

1 = Command not supported

2 = Wrong

ID

3 =CNT==0 or CNT > 16 (0x10)

4 = Reading of ID failed

5 = timeout slave, address wrong or not installed or
Invalid number of connected slaves

6 = Internal checksum error (Modbus)

Example for error response:

Module 3 is not installed and SADR in the master telegram is set to 3

Hyneaniie ConTem, SYSTEAS

Byte Data Abbreviation | Description
0 0x23 TADR Response telegram address (defined by the read command)
1 0x01 SADR Actual slave address
2 0x83 ERR Error, Bit 7" with command 0x083 is set
3 0x05 EXCE timeout slave, address wrong or not installed

8.2 Telegram example CMD = 3

Master wants to read parameter ,,d1.07”:

ID = 0x0007
N = 0x01, (one parameter)
TADR = 0x24
SADR = 0x01 (always 1)
Byte |Data Abbreviation
0 0x24 TADR
1 0x01 SADR
2 0x03 CMD
3 0x00 IDH
4 0x07 IDL
5 0x00 N-high
6 0x01 N-low

Response from slave (module)

CNT = 2 (2 Bytes)
DATA =0x0133 (== 0.307A)
Byte |Data Abbreviation
0 0x24 TADR
1 0x01 SADR
2 0x03 CMD
3 0x02 CNT
4 0x01 DAT1H
5 0x33 DATI1L

DAC-42(A)-x-PN
Revision: 1.0

Manual
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8.3 CMD = 6, Master Write

8.3.1 CMD = 6, Master Write single parameter (7 bytes)

Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the user, Range 0..255, 0..0xFF
1 SADR = 01 Slave address
2 CMD Command: 6 = Write single parameter by the master
3 IDH High byte parameter ID
4 IDL Low byte parameter ID
5 DATH High byte of parameter value
6 DATL Low byte of parameter value
Y. Write last
TADR Telegram address, defined by the Profinet-Master.(Set by the user)
SADR 1 = standard (single slave)
CMD Command: 6 = Write single parameter by the master
IDH,IDL H-Byte and Low-Byte of parameter-ID in HEX
0x0000 .. 0x00B0 = Valid ID-Range
DATH,DATL Two data bytes in HEX, without decimal sign

0x7FFF == +32767
0x8000 == -32768

8.3.2 CMD = 6, Response from DAC-4x(A) (7 bytes)

(N

Hyneaniie ConTem, SYSTEAS

Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the write command, Range 0..255, 0..0xFF
1 SADR Slave address
2 CMD Command: 6 = Write single parameter by the master
3 IDH High byte parameter ID
4 IDL Low byte parameter ID
5 DATH High byte of second analogue value
6 DATL Low byte of first analogue value
Y. Write last
TADR Telegram address, defined by the Profinet-Master.( Set by the write command )
SADR Slave address, 1 = standard (single slave)
CMD Command: 6 = Write parameter by the master
IDH,IDL H-Byte and Low-Byte of parameter-ID in HEX
0x0000 .. 0x0109 Valid ID-Range
DATH,DATL Two data bytes in HEX, without decimal sign

Ox7FFF == +32767
0x8000 == -32768

DAC-42(A)-x-PN Manual
Revision: 1.0 22.01.2024
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8.3.3 CMD = 6, Error from DAC-4x(A) (4 bytes)
Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the write command, Range 0..255, 0..0xFF
1 SADR Slave address
2 ERR Error code
3 EXCE Exception
...Write last
ERR Error code: 0x86 = write failed
EXCE Exception:
1 = Command not supported
2 =Wrong ID

3 = Wrong Data Value
4 = Writing of ID failed
5 = timeout slave, address wrong or not installed or
Invalid number of connected slaves
6 = Internal checksum error (Modbus)
Example for error response:

SADR 3 is not valid and SADR in the master telegram is set to 3

Hyneaniie ConTem, SYSTEAS

Byte Data Abbreviation | Description

0 0x23 TADR Response telegram address (defined by the write command)

1 0x03 SADR Actual slave address
2 0x86 ERR Error, Bit ,,7“ with command 0x06 is set
3 0x05 EXCE timeout slave, address wrong or not installed

8.4 Telegram example CMD = 6

8.4.1 Example, write parameter

Master wants to write parameter ,,C1.07” with value 1.000 V:

ID = 0x0030
DATA = 0x3E8 (= 1000 in decimal)
TADR =0x23
SADR = 0x01
Byte |Data Abbreviation
0 0x23 TADR
1 0x01 SADR
2 0x06 CMD
3 0x00 IDH
4 0x30 IDL
5 0x03 DATL
6 0xE8 DATH

Response from slave (module), command was successful executed

ID = 0x0030
DATA = 0x3E8 (=1.000V)
Byte |Data Abbreviation
0 0x23 TADR
1 0x01 SADR
2 0x06 CMD
3 0x00 IDH
4 0x30 IDL
5 0x03 DATL
6 0xE8 DATH

Manual
22.01.2024
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8.4.2 Example, write set value

Examples for set value via Profinet (ID = 0x0027):

1.) Command signal 0.000 V = 0x0000:

Byte |Data Abbreviation

0 0x12 TADR

1 0x01 SADR

2 0x06 CMD

3 0x00 IDH

4 0x27 IDL

5 0x00 DATL

6 0x00 DATH

2.) Set value 5.000 V = 0x1388:

Byte |Data Abbreviation

0 0x12 TADR

1 0x01 SADR

2 0x06 CMD

3 0x00 IDH

4 0x27 IDL

5 0x13 DATL

6 0x88 DATH

3.) Set value 9.999 V = 0x270F:

Byte |Data Abbreviation

0 0x12 TADR

1 0x01 SADR

2 0x06 CMD

3 0x00 IDH

4 0x27 IDL

5 0x27 DATL

6 0x0F DATH

4.) Set value —9.999 V = 0xD8F1

Byte |Data Abbreviation

0 0x12 TADR
1 0x01 SADR
2 0x06 CMD

3 0x00 IDH

4 0x27 IDL

5 0xD8 DATL
6 OxF1 DATH

DAC-42(A)-x-PN Manual

Revision: 1.0 22.01.2024
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9 Complex commands
9.1 CMD = 15, Master writes multiple parameters (8 bytes)
(Fast single-slave command)
Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the user, Range 0..255, 0..0xFF
1 SNUM = 01 Single slave, always 01
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control-Byte Byte for special functions
4 DAT1.2H Process Value High byte of first ,analogue” value
5 DAT1.2L Low byte of first ,analogue” value
6 DAT1.3H Process Value2 High byte of second ,analogue” value
7 DAT1.3L Low byte of second ,analogue” value
Overall telegram length in bytes
TADR Telegram address, defined by the Profinet-Master. (defined by the user) Range 0..255
SNUM Only one slave is connected. SNUM = 01.
CMD Command: 15 = Write multiple parameters by the master
DAT1.1 Control-Byte. One data byte in HEX, for special functions

DAT1.2H, DAT1.2L

DAT1.3H, DAT1.3L

0x00 ==0
OxFF == 255

Process Value1: Two data bytes in HEX, without decimal sign, for ,analogue” values
0x7FFF == +32767
0x8000 == -32768

Process Value1: Two data bytes in HEX, without decimal sign, for ,analogue” values
0x7FFF == +32767
0x8000 == -32768

9.2 CMD = 15, Response from DAC-4x(A) (9 bytes)

This response telegram with SA

DR = 1 is send back by the DAC-4x(A).

Write first...
Byte Structure | Abbreviation | Description
0 Tel TADR Telegram address, defined by the user, Range 0..255, 0..0xFF
1 ﬁeefdrgp SADR = 01 Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 DAT.1L Status Word Low byte of module state
5 Data of DAT.2H VALUET High byte of first ,analogue” value
6 SADR DAT.2L Low byte of first ,analogue” value
7 DAT.3H VALUE2 High byte of second ,analogue” value
8 DAT.3L Low byte of second ,analogue” value
...Write last

TADR Telegram address, defined by the Profinet-Master.(set by the user)

SADR Slave address, normally always 01

CMD Command: 15 = Write multiple parameters by the master

DAT.1H,DAT.1L

Status word. Two data bytes in HEX, , for module state

0x0000 ==0
O0xFFFF == 65535

DAT.2H, DAT.2L,
DAT.3H, DAT.3L

VALUE1
VALUEZ2. Two data bytes in HEX, without decimal sign, for analogue values

Ox7FFF == +32767
0x8000 == -32768
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9.3 CMD = 15, Error from DAC-4x(A) (4 bytes)

Write first...
Byte Abbreviation | Description
0 TADR Telegram address, defined by the write command, Range 0..255, 0..0xFF
1 SADR Slave address
2 ERR Error code
3 EXCE Exception
...Write last
ERR Error code: 0x8F = write failed
EXCE Exception:
1 = Command not supported
2 =Wrong ID

3 = Wrong Data Value

4 = Writing of ID failed

5 = timeout (Modbus)

6 = Internal checksum error (Modbus)

7 = Invalid number of connected slaves

8 = timeout slave, address wrong or not installed

Hyneaniie ConTem, SYSTEAS

9 = Profinet node (SADR = 0) send, received data length to small. The data length of the selected

GSD module is too small.

Example for error response:

Module 3 is not installed and SNUM in the master telegram is set to 3

Byte Data Abbreviation | Description
0 0x23 TADR Response telegram address (defined by the write command)
1 0x03 SADR Actual slave address
2 0x8F ERR Error, Bit ,7* with command 0xOF in decimal 15 is set
3 0x08 EXCE timeout slave, address wrong or not installed

9.4 Examples, CMD = 15, single slave, DAC-4x(A)
E22 is set to 1 and hardware Enable is connected to the DAC-4x(A).

Master writes set value of 1.000 V to slave (module):

Byte | Data Abbreviation | Description
0 0x23 TADR Telegram address, defined by the user, Range 0..255, 0..0xFF
1 0x01 SNUM 0x01 means single slave
2 0x0F CMD 0xOF in decimal 15
3 0x00 DAT1.1 Control byte , 0x00 (default value, no bus-disable)
4 (1000) DAT1.2H Process Value1 = A1.01, set value branch 1
5 DAT1.2L 0x03E8 ( = 1000 in decimal = 1.000V)
6 ) DAT1.3H Process Value2 = A1.02, feedback value branch 1
7 DAT1.3L 0x0000 ( = 0 in decimal = 0.000V)

Response slave (module) no.1:

Byte | Data Abbreviation | Description
0 0x23 TADR Response telegram address (defined by the write command)
1 0x01 SADR Actual slave address
2 0x0F CMD 0xOF in decimal 15
3 0x40 DAT1.1H Status word High byte of module state = 0x40 (HW enable = active)
4 0x00 DAT1.1L Low byte of module state = 0x00
5 0x00 ) DAT1.2H VALUE1 =d1.11
6 0x00 DAT1.2L 0x0000 ( =0 in decimal = 0.000V )
7 0x03 (1000) DAT1.3H VALUE2 =d1.10
8 OxE8 DAT1.3L 0x03E8 ( = 1000 in decimal = 1.000V)
(x) = value in decimal.
DAC-42(A)-x-PN Manual
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Hyneanvie ConTim. SYSTEMS
9.5 CMD = 15, structure of Profinet telegram definition, depending on SW Versions
9.5.1 General

9.5.1.1 Error Message (indication by ,,Error occurred”)

Errors which are indicated in the Bit (Error occurred) like for example ,Over Current” or ,Cable Fraction” can be reset with

the following action :
- Set input signal for the hardware enable at the according module at terminal X3/1 (9) to ,Low” and then go back to ,High”
- Setting and resetting of the Bits (0x80) Bus-Disable

Mandatory condition for resetting an error is that the failure causing the error has been cleared or removed.
Error numbers:

The corresponding error numbers can be found in the respective manual of the DAC-4x(A).
Generally, the following error table is valid:

Slave (Module) Status

Hi-Byte (DAT.1H) Low-Byte (DAT.1L) Description

0x0C 0x01 Error of Operation

0x0C 0x02 Wire break at FB1 (voltage/current depend on setting)

0x0C 0x03 Excess current or short circuit at the output stages (peak current >8A!)
0x0C 0x04 Wire break at FB2 (voltage/current depend on setting)

0x0C 0x05 Wire break at S1.05 (voltage/current depend on setting)

0x0C 0x06 Wire break at S1.06 (voltage/current depend on setting)

0x0C 0x07 Wire break at S1.07 (voltage/current depend on setting)

0x0C 0x08 Underload of the solenoid output (if monitoring is activated)

0x0C 0x0A Timeout error -no Profinet command recognized- (defined with parameter E23)
0x0C 0x0B Over current at feedback FB1 (current signal >22mA)

0x0C 0x0C Over current at feedback FB2 (current signal >22mA)

0x0C 0x0F Over current at set point S1.05 (current signal >22mA)

0x0C 0x10 Over current at set point S1.06 (current signal >22mA)

0x0C 0x11 Over current at set point S1.07 (current signal >22mA)

0x0C 0x17 Selected Sensor need autocalibration.

Table 10: Error numbers

If parameter E 23 has a value not equal to 0 (Profinet timeout is activated). Depending on parameter E 26, there are
different responses from the device.
e E26=0ff(0)
The device reacts with a blinking enable LED about to long time between valid Profinet telegrams. Those
versions continue with work if a new valid telegram is detected. No separate acknowledges with the enable
signal is needed.
e E26=1
The device reacts with a shining Error LED about to long time between valid Profinet telegrams. Those versions
do not continue with work if a new valid telegram is detected. A separate acknowledge with the enable signal is
needed.

Generally, the electronic discards every set point in error case and the outputs will be disabled.

9.5.1.2 Explanation for ,,Hardware Enable” and ,,Software Disable”:

Generally speaking, the hardware enable must be present (,high” level) in order to get a signal (current) at the output
stages. Besides the hardware enable a software disable can be used in order to ,override” the hardware enable. So even
if the hardware signal is present, with the according software command the module can be disabled!

This means that the hardware enable can be hardwired and the software disable can be used in order to drop the output
signal to zero or also in order to quit errors.
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9.5.1.3

Hyneaniie ConTem, SYSTEAS

Explanation of special functions and module state bits

Attention: Functions and module state bits depend on the used SW version

HW_ENABLE
ERROR

BUS_DISABLE

Din_1

Dout_1/CL

Comp_1

Comp_1i1

Din_2

Dout_2

Comp_2

Comp_22

TST_CMP

CNTRL_4
STAT 1.5

DAC-42(A)-x-PN

Revision: 1.0

The ,Enable” signal (HW Enable pin 8d) is activated at the module.

An Error has occurred in the DAC-4x(A). Different possible problems can cause this. Please refer to the manual
for the according DAC-4x(A) version.

Enable signal was reset by means of Profinet (DAC-4x(A) is disabled).

Switching off the HW enable also resets any pending BUS_DISABLE

To enable the function for the ,remote loop controller” (function switches from open loop to closed loop) via the
comparator ,Comp_1” is enabled and can be used. Additional mandatory condition: C1.00 must be set to 2 or 4!
Remark: d1.12 and d1.13 remain at ,0.000 V” as long as the condition for activation ,Din_1* has not be set. This
will prevent a premature activation of the comparator ,Comp_1*“.

Indicates that the function ,loop controller” for the branch 1 is active. When the module is working in ,remote
loop”, the module is now working in closed loop mode. Additional mandatory conditions for transition from open
loop to closed loop:

e (C1.00 must be setto 2 or 4

e  Signal Din_1 must be present

e Comparator Comp_1 has to be outside of the window, hence signal Comp_1 = 0.

The module will remain in closed loop operation as long as signal Din_1 stays on ,High”.

Output signal of comparator ,Comp_1“, s used in order to monitor the signal defined by C1.25.

This signal can also be used in order to switches over from open to closed loop:

0 = comparator is not active (out of the determined limits and time delays)

1 = comparator is active (inside the determined limits and time delays).

Output signal of comparator ,Comp_11“, is used in order to monitor the signal defined by C1.32

0 = comparator is not active (out of the determined limits and time delays)

1 = comparator is active (inside the determined limits and time delays).

To enable the function for the ,remote loop controller” (function switches from open loop to closed loop) via the
comparator ,Comp_2“is enabled and can be used. Additional mandatory condition: C2.00 must be set to 2 or 4!
Remark: d2.12 and d2.13 remain at ,0.000 V* as long as the condition for activation ,Din_2“ has not be set. This
will prevent a premature activation of the comparator ,Comp_2"“.

Indicates that the function ,loop controller” for the branch 2 is active. When the module is working in ,remote
loop”, the module is now working in closed loop mode. Additional mandatory conditions for transition from open
loop to closed loop:

e  (2.00 must be setto 2 or 4

e  Signal Din_2 must be present

e  Comparator Comp_2 has to be outside of the window, hence signal Comp_2 = 0.

The module will remain in closed loop operation as long as signal Din_2 stays on ,High”.

Output signal of comparator ,Comp_2“, s used in order to monitor the signal defined by C2.25.

This signal can also be used in order to switches over from open to closed loop:

0 = comparator is not active (out of the determined limits and time delays)

1 = comparator is active (inside the determined limits and time delays).

Output signal of comparator ,Comp_22*, is used in order to monitor the signal defined by C2.32

0 = comparator is not active (out of the determined limits and time delays)

1 = comparator is active (inside the determined limits and time delays).

This bit can be used to test the Set Error/Comp output. When set, the output is set to 24V, independent of the
Comp_1/Comp_2 signal. To activate this function the parameter E 18 must be set to a value > 0 and no error is
present.

Reserved for special function

Reserved for special functions

Manual
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9.5.2 Version for Mode 1 (open loop, one valve with two solenoids)

Master writes multiple parameters (at all 8 bytes)

Write first...

Comment Byte | Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by User, Range 0..255, 0..0xFF
1 header SNUM = 1 Single slave = 1
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control byte | Byte for special functions
4 Module DAT1.2H A1.01 Module 1 _
5 Data DAT1.2L Set value input (Profinet)
6 DAT1.3H A1.02 Module 1 (normally not used)

v 7 DAT1.3L Set value input (Profinet)
.- Write last 8 Overall telegram length in bytes

Explanation of B

te for special functions (Control byte)
Description Abbreviation | Function of each bit
Can be set only if the hardware enable is active.
0x04 = TST_CMP; Set Error/Comp output direct to 24V
(disable signalizing of error output)
. 0x80 = BUS_DISABLE (Module disable via Profinet)
Byte for special DATx.1 In this mode not applicable, reserved:

functions

The special function byte will be set to internal 0x00 (reset)

when the hardware enable is inactive.

Response telegram:

Write first...

Comment | Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by the write command
1 header SADR Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 Data of DAT.1L Status word Low byte of module state
5 SADR DAT.2H VALUE1 =d1.07
6 Module DAT.2L Actual current A

v 7 DAT.3H VALUE2-= d1.08

8 DAT.3L Actual current B

.- Write last 9 Overall telegram length in bytes

Explanation of High and low byte of module state (Status word):

Description

Abbreviation

Explanation of each bit

High byte of module
state

DAT.1H

0x01 = Digital input SP1 (S1.01) active *)
0x02 = Digital input SP2 (S1.02) active *)
0x04 = HW_ENABLE, hardware enable active
0x08 = ERROR, Error is pending

0x10 = Digital input SP3 (S1.03 active *)

0x20 = Digital input SP4 (S1.04 active *)

0x80 = BUS_DISABLE is set

In this mode not applicable, reserved:

Low byte of module
state

DAT.1L

if ,Error occurred” bit is set: error number
otherwise:

*) The designation and availability of the input depends on the module variant.

DAC-42(A)-x-PN
Revision: 1.0

Manual
22.01.2024

Page 51



DAC-42(A)-x-PN Z2222°  HCS

Hyneaniie ConTem, SYSTEAS

9.5.3 Version for Mode 2 (open loop, two valves with one solenoid each)

Master writes multiple parameters (at all 8 bytes)

Write first...
Comment Byte | Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by User, Range 0..255, 0..0xFF
1 header SNUM = 1 Single slave = 1
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control byte | Byte for special functions
4 DAT1.2H . .
Module A1.01, set value input (Profinet) for (Branch 1)
5 Data DAT1.2L
v ? BQE SE A2.01, set value input (Profinet) for (Branch 2)
.. Write last 8 Overall telegram length in bytes

Explanation of Byte for special functions (Control byte)

Description Abbreviation | Function of each bit
Can be set only if the hardware enable is active.

0x04 = TST_CMP; Set Error/Comp output direct to 24V
(disable signalizing of error output)

0x80 = BUS_DISABLE (Module disable via Profinet)

Byte for special DATx.1 In this mode not applicable, reserved:

functions

The special function byte will be set to internal 0x00 (reset)
when the hardware enable is inactive.

Response telegram:

Write first...

Comment | Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by the write command
1 header SADR Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 Data of DAT.1L Status word Low byte of module state
5 SADR DAT.2H VALUE1 =d1.07
6 Module DAT.2L Actual current A

v 7 DAT.3H VALUE2 = d1.08

8 DAT.3L Actual current B

....Write last 9 Overall telegram length in bytes

Explanation of High and low byte of module state (Status word):

Description Abbreviation | Explanation of each bit

0x01 = Digital input SP1 (S1.01) active *)

0x02 = Digital input SP2 (S1.02) active *)

0x04 = HW_ENABLE, hardware enable active
. 0x08 = ERROR, Error is pending

High byte of module | bt 44 0x10 = Digital input SP3 (52.01) active *)

state 0x20 = Digital input SP4 (S2.02) active *)

0x80 = BUS_DISABLE is set

In this mode not applicable, reserved:

if ,Error occurred” bit is set: error number
otherwise:

Low byte of module

state DAT.1L

*) The designation and availability of the input depends on the module variant.
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9.5.4 Version for Mode 3, 4, 10 (closed loop)

Master writes multiple parameters (at all 8 bytes)

Write first...

Comment Byte | Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by User, Range 0..255, 0..0xFF
1 header SNUM = 1 Single slave = 1
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control byte | Byte for special functions
4 Module DAT1.2H Process \(alue1 = A1 .01
5 Data DAT1.2L Set value input (Profinet) for (Branch 1)
6 DAT1.3H Process Value2 = A1.02

v 7 DAT1.3L Feedback value input (Profinet) for (Branch 1)
.. Write last 8 Overall telegram length in bytes

Explanation of Byte for special functions (Control by

yte)

Description Abbreviation

Function of each bit

Byte for special

functions DATx.1

Can be set only if the hardware enable is active.

0x01 = Din_1; Set signal Din_1 to active

0x04 = TST_CMP; Set Error/Comp output direct to 24V
(disable signalizing of error output)

0x10 = Din_2; Set signal Din_2 to active

0x80 = BUS_DISABLE (Module disable via Profinet)

In this mode not applicable, reserved:

The special function byte will be set to internal 0x00 (reset)
when the hardware enable is inactive.

Response telegram:

Write first...

Comment | Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by the write command
1 header SADR Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 Data of DAT.1L Status word Low byte of module state
5 SADR DAT.2H VALUE1 =d1.11
6 Module DAT.2L Actual value, feedback value (Branch 1)

v 7 DAT.3H VALUE2 =d1.10

8 DAT.3L Set value (internal value) (Branch 1)

....Write last 9 Overall telegram length in bytes

Explanation of High and low byte of module state (Status word):

Description Abbreviation

Explanation of each bit

High byte of module

state DAT.1H

0x01 = Digital input SP1 (S1.01) active *)
0x02 = Digital input SP2 (S1.02) active *)
0x04 = HW_ENABLE, hardware enable active
0x08 = ERROR, Error is pending

0x10 = Digital input SP3 (S2.01) active *)
0x20 = Digital input SP4 (S2.02) active *)
0x80 = BUS_DISABLE is set

In this mode not applicable, reserved:

Low byte of module

state DAT.1L

if ,Error occurred” bit is set: error number
otherwise:

0x01 = Din_1 active

0x02 = Dout_1 active

0x04 = Comp_1 active

0x08 = Comp_11 active

0x10 = Din_2 active

0x20 = Dout_2 active

0x40 = Comp_2 active

0x80 = Comp_22 active

*) The designation and availability of the input depends on the module variant.
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9.5.5 Version for Mode 6, 11 (two closed loops)

Master writes multiple parameters (at all 8 bytes)

Write first...

Comment Byte | Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by User, Range 0..255, 0..0xFF
1 header SNUM = 1 Single slave = 1
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control byte | Byte for special functions
4 Module DAT1.2H Process \(alue1 = A1 .01
5 Data DAT1.2L Set value input (Profinet) for (Branch 1)
6 DAT1.3H Process Value2 = A2.02

v 7 DAT1.3L Feedback value input (Profinet) for (Branch 2)
.. Write last 8 Overall telegram length in bytes

Explanation of Byte for special functions (Control by

yte)

Description Abbreviation

Function of each bit

Byte for special

functions DATx.1

Can be set only if the hardware enable is active.

0x01 = Din_1; Set signal Din_1 to active

0x04 = TST_CMP; Set Error/Comp output direct to 24V
(disable signalizing of error output)

0x10 = Din_2; Set signal Din_2 to active

0x80 = BUS_DISABLE (Module disable via Profinet)

In this mode not applicable, reserved:

The special function byte will be set to internal 0x00 (reset)
when the hardware enable is inactive.

Response telegram:

Write first...

Comment | Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by the write command
1 header SADR Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 Data of DAT.1L Status word Low byte of module state
5 SADR DAT.2H VALUE1 =d1.11
6 Module DAT.2L Actual value, feedback value (Branch 1)

v 7 DAT.3H VALUE2 = d2.11

8 DAT.3L Actual value, feedback value (Branch 2)

....Write last 9 Overall telegram length in bytes

Explanation of High and low byte of module state (Status word):

Description Abbreviation

Explanation of each bit

High byte of module

state DAT.1H

0x01 = Digital input SP1 (S1.01) active *)
0x02 = Digital input SP2 (S1.02) active *)
0x04 = HW_ENABLE, hardware enable active
0x08 = ERROR, Error is pending

0x10 = Digital input SP3 (S2.01) active *)
0x20 = Digital input SP4 (S2.02) active *)
0x80 = BUS_DISABLE is set

In this mode not applicable, reserved:

Low byte of module

state DAT.1L

if ,Error occurred” bit is set: error number
otherwise:

0x01 = Din_1 active

0x02 = Dout_1 active

0x04 = Comp_1 active

0x08 = Comp_11 active

0x10 = Din_2 active

0x20 = Dout_2 active

0x40 = Comp_2 active

0x80 = Comp_22 active

*) The designation and availability of the input depends on the module variant.
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9.5.6 Version for Mode 8 (closed loop)

Master writes multiple parameters (at all 8 bytes)

Write first...

Comment Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by User, Range 0..255, 0..0xFF
1 header SNUM = 1 Single slave = 1
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT1.1 Control byte | Byte for special functions
4 Module DAT1.2H Process \(alue1 = A1 .01
5 Data DAT1.2L Set value input (Profinet) for (Branch 1)
6 DAT1.3H Process Value2 = A2.01 S

v 7 DAT1.3L Set value input (Profinet) for (Branch 2)
....Write last 8 Overall telegram length in bytes

Explanation of Byte for special functions (Control byte)

Description Abbreviation | Function of each bit

Can be set only if the hardware enable is active.

0x01 = Din_1; Set signal Din_1 to active

0x04 = TST_CMP; Set Error/Comp output direct to 24V
(disable signalizing of error output)

0x10 = Din_2; Set signal Din_2 to active

0x80 = BUS_DISABLE (Module disable via Profinet)

DATx.1 Not applicable, reserved:

Byte for special
functions

The special function byte will be set to internal 0x00 (reset)
when the hardware enable is inactive.

Response telegram:

Write first...

Comment | Byte Structure | Abbreviation | Description
0 Telegram TADR Telegram address, defined by the write command
1 header SADR Slave address
2 CMD Command: 15 = Write multiple parameter by the master
3 DAT.1H High byte of module state
4 Data of DAT.1L Status word Low byte of module state
5 SADR DAT.2H VALUE1 =d1.11
6 Module DAT.2L Actual value, feedback value (Branch 1)

v 7 DAT.3H VALUE2 = d2.11

8 DAT.3L Actual value, feedback value (Branch 2)

....Write last 9 Overall telegram length in bytes

Explanation of High and low byte of module state (Status word):

Description Abbreviation | Explanation of each bit

0x01 = Digital input SP1 (S1.01) active *)

0x02 = Digital input SP2 (S1.02) active *)

0x04 = HW_ENABLE, hardware enable active
. 0x08 = ERROR, Error is pending

High byte of module | hat 11 0x10 = Digital input SP3 (S2.01) active *)

state 0x20 = Digital input SP4 (S2.02) active *)

0x80 = BUS_DISABLE is set

In this mode not applicable, reserved:

if ,Error occurred” bit is set: error number
otherwise:

0x01 = Din_1 active

0x02 = Dout_1 active

Low byte of module DAT1L 0x04 = Comp_1 active

state ’ 0x08 = Comp_11 active

0x10 = Din_2 active

0x20 = Dout_2 active

0x40 = Comp_2 active

0x80 = Comp_22 active

*) The designation and availability of the input depends on the module variant.
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10 Configuration for SIEMENS TIA portal

Two Profinet function blocks for the Siemens TIA portal are available, and can be downloaded from the HCS web side.
Which one, the user should take, is depending on the used CPU family.

e Siemens CPU series S7-300,400 PN_DAC4a_CLASSIC_DB(Vxx).scl
e Siemens CPU series S7-1200,1500 PN_DAC4a_DB.scl(Vxx).scl

10.1 Setup the network configuration for the DAC-4x(A)
Download and install the GSD file

Manage general station description files ]
Installed GSDs GSDs in the project

Source path: |C:'.UserslVUlkerlDDcumentslﬁ\utumatlslerunglFN-EﬁDDSF-SKULnur1!D,~‘.C4372x5\n7|‘ EI

Content of imported path

@ File Version Language Status Info

E gsdmlv2.3-hcs-dacda-20240111.... V2.3 English, Ger... Alreadyinstalled DAC-ProfiN...

7] gsdmiv23hes-dma-20150204%. V2.3 English, Ger... Alreadyinstalled DMAProfi_

[ GSDMLV2.3-HCS-DMA-20240110.. V23 English, Ger... Alreadyinstalled DMA-Profi...

[[) HesoEA7 gsd Default Mot yetinstalled

<] i
Delete ‘ r Install 1 | Cancel ‘

Add new “Distributed 1/0” and connect The DAC-4x(A) to the network.

PN-ET2005P-SK01_nur 1xDAC4a_2x8In_1x16In_2x80ut -20240124_V18 » Devices & networks

‘; Topology view Hﬁﬂ-u Network view [ [If Device view

: 3 W A 7 . et
% Network| §§ Connections = J Network overview || Connections || Relations || /0 communication H VPN || TeleControl |
~
&l ¢ Device Type Address in subnet | Subnet Master |10 system | Device number Comment
~ ET2005PStation_1 ET 2005F station =]

ety » PLC1 CPU 15125P F-1 PN

CPU 15125P F-1_ 5 > GSD device_2 GSD device
T b dacaocpn Standard, WRP

dac-xx-pn 3 ‘
Standard, MRP & _--g
PLC_1 N

|; Topology view “ﬁh Network view ‘mi Device view ‘ Options

I Device overview =|

¥ Module |Rack  [Slot |laddress | Q address |Type Article V\leoy
q?@ > mydma-22(3) 0 0 Standard, MRF 5024 x| [Search= |\E|
& B 2 = S S —
“«é INIQUT 42 bytes_1 0 1 1..42 1..42 INIQUT 42 bytes e
» [l Head module

~ [ Module
W miouT 42 bytes
Il miouT a2 bytes IRT
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10.3 Install the function block

Add new external file, Chose the function block according your used CPU series
e Siemens CPU series S7-300,400 PN_DMA_2_CLASSIC_DB(Vxx).scl
e Siemens CPU series S7-1200,1500 PN_DMA_2_DB.scl(Vxx).scl

Devices

8 Jlinn - 3 = [f = l = I
Offnen
4 ErrorOutput [FBS] « v 4 » DieserPC » Lokaler Datentrager (C5) > ProfiNET » v
48 PN_DAC_4a [FB4]
@ CMD15_interpret_. Organisieren * MNeuer Ordner
DAC_CMD15_DB [ [l
= = DB | GeneratedSourc: * Name Anderungsdatum Typ Graf
@ ErrorOutput DB[...
@ PNDAC4a DBL. | | 430 GSDML DAC4a-USB 11.01.2024 11:24 Dateiordner
b g System blocks GSD DMAa GSDML DAC4-RS232 11.01.2024 09:47 Dateiordner
= :
¥ L4 Technology objects GSDML DMA 11.01.2024 09:02 Dateierdner
= [} External source files & OneDrive
= el GSDML DMAa 11.01.2024 11:23 Dateiordner
e I ddpstesriamaliy [ Dieser PC West 11.01.2024 08:23 Dateiordner
» L PLCtags : - = o
= 3D-Objekte [] PN_DAC 2a CLASSIC_DB(V10).sc! 05.08.2019 13:58 SCL-Datei
» Llg| PLC data types
+ [53 Miatch and force table]  |= ] Bilder [] PN_DAC 42 DB(V10).5cl 24.01.2024 13:21 SCL-Datei
Sl AT I Deskop [ PN_DMA_2_CLASSIC_DB(V10).scl 3 SCL-Datei
= = . [] PN_DMA_2_DB(V10).5cl 5 SCL-Datei
» _i’-'fTrace) B Dokumente |J 2~ _2_DB{V10),
+ [, Device proxy data
l“li Program info ; Downloack
g PLC supervisions &al... B Musik
PLC alarm text lists | m Videos

» [ Local modules
» (W Distributed Ii0
+ [id Ungrouped devices Dateiname: | PN_DAC_4a_CLASSIC_DB(V10).5cl v
5 Security settings
» [pd Crossdevice functions

‘i Lokaler Datentra ¥

N_UML_Sd_UD [UD

Right cﬂch on the selgf:ted file and “Generate blocks from the source”

=
r: g System bIost @
» L3 Technologyobjects

- External source files
ﬁ Add new external file
| TPN_DAC 48 _cLAssIC DB
E PLCtags
[l PLC data types
Q Watch and force tables
E Online backups
r_"_;; Traces ¥ Delete Del

Crrl+C

v v ow v owow

[ Device proxy data Rename F2
< Program info & Goonline Ctrl+k
[ PLC supervisions &alarms | (N G W

S Sahie s startsimulation  Ctrl+5Shift+x

» [l Local modules - -
» rj. Distributed IO 34 Searchin project Ctrl+F
E Ungrouped devices Generate blocks from source

£g Security settings
E Cross-device functions
[&# Common data

f\j]] Documentation settings

Alt+Enter

- v v v v w

% Languages & resources

After generation the function block is now available

HIE & ugygrusucs
> I;:L Frogram blocks
ﬁb'r\dd new block
& Main [OB1]
|8 PN_DAC_4a_DE [DB6]
» ;_g. systemn blocks

» ﬁ Technology objects
= External source files

ﬁ”adn new external file

| ] Pr_DAC_4a_cLassic_DE(vIo)scl
» (4 PLCtags L
» [EI PLC data types
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10.4 Explanation of the function block

10.4.1 General

In this chapter we describe, how to use the function block in the different modes.
The structure and function for CMD 3, CMD 6 is the same in every working mode of the DAC-4x(A). Only the CMD 15
differs depending on the DAC-4x(A) operation mode.

%DB6
"PN_DAC_4a_DB"
UFB4
“PN_DAC_4a"

“ErrorOutput_DB"
COM_ERROR — COM_ERRZ

= EN "DAC_CMD15_
- COM _NUM — DB".COM_NUR
“Tag_E15" — COM RESET "DAC_CMD15_
5 COM_EXCE — DB".COM_EXCE
"DAC_CMD15_ "CMD15
DE".OUT_CMD15 — |N_cMD15 Interpret_DB".
IN_CND6E OUT CMD15 — DAC_OUT CMD15
<= IN_CMD3 OUT_CMD3 — -
DEV_ID *ErrorOutput_DB"
0— =CMD3_STAT GLOBAL_ERROR — GLOBAL_ERR2
=CMD6_STAT ENO —

The Bus slave address|SNUM of the connected DAC-4x(A) is fixed and is set to “1” (single slave).
= SHUM Int

The COM_ERROR is obtained from the telegram header, which is transmitted from the Profinet node to the PLC.

When this error is pending, the slave address source and the cause can be found out by analyze the COM_EXCE code.
(See o Chapter “8.1.3 CMD = 3, Error from DAC-4x(A) (4 bytes)“,page 43

or o Chapter “8.3.3 CMD = 6, Error from DAC-4x(A) (4 bytes)”, page 45

Reset an communication error can by set the input #COM_RESET
= COM_RESET Bool

An GLOBAL_ERROR occurs if any communication error or/and internal DMA-2 error is pending.
= GLOBAL ERROR Bool

DAC-42(A)-x-PN Manual
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10.4.2 Classic CPU 300,400: Definition of the data buffer address

Unlike the CPU 1200, 1500, the E-address and A-address must be assigned to the variables #ADR_IN and #ADR_OUT
here.
Add the IN/OUT module

v | Catalog .:T-I.;lfbrmatiun
<Search> |@ e B "
E Filter Profile: | <All= |v | Q : "" §
..
e
» [ Head module e — '".
e
¥ ‘u MOdL”e INIOUT 42 byleﬁ
Il mniouT 42 bytes
Il miouT 42 bytes IRT Article no.: | |
Version: [ (GSDMLV2.3-HCS-DAC4A-20240111 XML} [+]
Description:
42 bytes 110 {overall consistency) - ModuleldentNumber:0:28 -
SubmoduleldentMumber:0x0001 - AP1:0x00

The data buffer address #ADR_IN, #ADR_OUT is predefined to 256.
256 —{ADR_IN
256 —{ ADR_OUT

Please check the correct address of your system and change the value if necessary.

CPU314 und DAC » Ungrouped devices » dac-xx-pn [Standard, MRP]

|; Topology view ||ﬁgh Network view |m'f Device view |_
ﬂsﬁ-g|dac->oc-pn[5tandard.|\u1RP] "l _E:I T_Ef _J.Q! :_"- JW
(]
¥ Module ... |Rack slot | address | Q address | Type
¥ dac-xepn [+ ] 2042* Standard, MRP
&£ = ¥ |Interface o o0x1 2041" dac--pn
&:—}ﬁ' Port 1 (4] 0X1P1 2040 Port 1
& Port 2 o QX1F2 2039 Port2
INIDUT 42 bytes_1 o 1 256..297 256..297 INIDUT42 bytes
- 2
4
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10.4.3 CPU 1200,1500: Specification of the data buffer address based on the
hardware identifier

In contrast to CPU 300, 400, the hardware ID for the GSD | / O module must be assigned to the variable #DEV_|D.
The hardware-ID can be found here:

PN-ET200SP-SK01_nur 1xDAC4a_2x8In_1x16In_2x80ut -20240124_V18 » Ungrouped devices » dac-ocpn [Standard, MRP]

|E'? Topology view Hﬁg-h Network view ‘m‘f Device view L

d | [decompn rsnasra, el [+ B[4l =[] @t % [ | Device overview
¢ wmodule ... |Rack |slot I address | Q address | Type
> dacacepn 0 0 Standard, MRP
+’Q° b Interface 0 0x1 dacaoepn
t?"’* INIOUT42 bytes_1 0 1 43..84  43.84  INIOUT42 bytes
L
— e
- [
5
i
<] m 100% =] —f— (<] i ] >
‘g Properties |‘_\.'. Info ﬂ Diagnostics
|Genera| || 10 tags || System constants H Texts |

MName Type Hardware identi.  Used b Comment
| [E | dacscepn~_IN_OUT 42_bytes_1 Hw_SubModule 277 PLC_1

Please check the correct address of your system and change the value if necessary.

PN_DAC_4a
Name Data type Offset Default value Accessible .. Writa... | Visiblein .. | Setpoint Supervision Comment
<@ ~ Input
& . COM RESET Boal false =] =l =] Reset the communication error if pendin..
4l = CMD Int 0 =] =] =) Set the command for operation (CMD3,...
4 = ) IN_CMDIS Struct [v] =] =] Input structure for CMD 15
4l = ) IN_CMDE Struct =] =] v Input structure for CMD 6
4l = » IN_CMD3 Struct [v) =] ¥ Input structure for CMD 3
] . 277 =] =] v ID of the 110 Module

DEV_ID HW_IO

The data buffer address #ADR_IN, #ADR_OUT is predefined in this example at 277.

%DB6
“PN_DAC_4a_DB"
UFBA
“PN_DAC_4a"
“ErrorOutput_DB"
COM_ERROR — COM_ERR2
- [ *DAC_CMD15_
WB5.7 COM_NUM — DE” COM_NUM
"Tag_£15° — COM RESET *DAC_CMD15_
5= CMD COM_EXCE — DB".COM EXCE
*DAC_CMD15_ T
DE” DUT_CMD15 — |y_CMD15 et ioEbae.
IN_CMD6 OUT CWD15 — DAC_OUT CMD15
IN_CMD3 DUT_CMD3
=4 ey “ErrorDutput_DB"
0— =CMD3_STAT GLOBAL_ERROR — GLOBAL_ERR2
) — =CMD6_STAT END —
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Please check the correct IP address of the device and change the value if necessary.
In this example we have the 192.168.1.86 as the IP address for the DAC-4x(A

PN-ET200SP-SKO1_nur 1xDAC4a_2x8In_1x16In_2x80ut -20240124_V18 » Ungrouped devices }» dac-xx-pn [Standard, MRP]

Hyneaniie ConTem, SYSTEAS

|E'? Topology view ||5§h Network view ||—|]1' Device view L

PROFINET interface [X1]

niﬁ' Eﬂ?@;.J;Q! = | [ Device overview
% ¢ Module - |Rack |slot I address | Q address Type
~ dacxcpn 0 0 Standard, MRP
& b Interface o 0x1 dacoepn
b”‘f INIOUT 42 bytes_1 ()] 1 43.84  43.84  INIOUT42 bytes
i
— ]
o 5
v
= Yoo ¥ [
S e
[¥|
<] m 100% -] —F— (<] [ ] >
‘g Properties H"_\.‘. Info Hﬂ Diagnostics ‘
J General H 10 tags || System constants || Texts |
» General [l

]

[ B PROFINET interface [X1};

Identification & Maintenance
General

Shared Device

Name: |Interface

Comment:

Ethemet addresses

Interface networked with

Subnet: | PNIE_1

Internet protocol version 4 (IPvd)

(&) SetIP address in the project

IPaddress: | 192 . 168 . 1 88

Subnetmask: | 255 . 255 . 255 . 0

Synchronize reuter settings with 10 controller

10.4.4 CMD 3, Reading values from one DAC-4x(A) node
The DAC-4x(A) connected to the Profinet has a fix SNUM (slave number). Together with this number it is possible to read

a set of parameter of this device.

The parameter-ID’s are shown in table o Chapter “11 List of parameters®, page 64

An reading access is done as followed:

¢ The predefined slave number SNUM for the DAC4x(A) is 1.

= SNUM Int
For slave 1 #SNUM = 1;.

e Setup the CMD: # CMD = 3;
= CNMD Int

¢ Write the starting address of the first parameter ID which should be read by the structure

= v |N_CMD3
. FAR_ID Int

E.g. parameter 22, S1.01

Struct

¢ Define the number of parameters to be read (maximum 8).

* IN_CMD3 Struct
= PAR_ID Int
= PAR_N Int

E.g. 4 parameters S$1.01..51.04 #IN_CMD3.PAR_N := 4;

¢ Definition of the states in #CMD3_STAT:

CMD_UNSED Int

#IN_CMDS.PAR_ID := 22;

= CMD_START Int :

L] CMD_PROGRESS Int 2

L] CMD_FIMISH Int 4

L] CMD_FAIL Int 8

0: no action

1: Start of reading
DAC-42(A)-x-PN Manual
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2: Reading in process
4: Reading finished
8: Reading error occurred.

Start the process, by writing #CMD3_STAT := 1; (CMD_START)
= CMD3_STAT Int

When #CMD3_STAT reaches the value 4 (CMD_FINISH), Reading is finished, and the values can be read in the
structure #OUT_CMD.VALUE[1..8]. In addition, the number of received bytes will be shown | the structure
#0OUT_CMD.CNT. Every read parameter needs to 2 bytes.

* OUT_CMD3 Struct

= CNT Int

= ¥ VALUE Array[1..8] of Int
. VALUE[1] Int
= VALUE[2] Int

= sl LIErR] [

If a reading error occurred, the reason for the error can be analyzed by checking the #COM_xxxxx outputs of the
function block.

= COM_ERRCR Bool
= COM_NUM Int
= COM_EXCE Int

10.4.5 CMD 6, Writing parameters the DAC-4x(A)

The written values are stored in a non-volatile memory.

The DAC-4x(A) connected to the Profinet has a fix SNUM (slave number). Together with this number it is possible to write
a new parameter value to the parameter ID of this device.

The parameter-ID’s are shown in table o Chapter “11 List of parameters®, page 64

An parameter writing access is done as followed:

The predefined slave number SNUM for the DAC4x(A) is 1.

] SNUM Int
For slave 1 #SNUM = 1;.
Setup the CMD: # CMD :=6;
= CND Int

Define the parameter ID and the value which should be changed.

5 v |N_CMDBE Struct
u PAR_ID Int
= FAR_MALUE Int
E.g. parameter 22, S1.01 =1000 (1.0 V) #IN_CMD3.PAR_ID := 22;

#IN_CMD3.PAR_VALUE := 1000;

Definition of the states in #CMD6_STAT:

] CMD_UNSED Int 0
= CMD_START Int 1

= CMD_PROGRESS Int 2

= CMD_FINISH Int 4

= CMD_FAIL Int 8

0: no action

1: Start of writing

2:  Writing in process

4:  Writing finished

8: Writing error occurred.

Start the process, by writing #CMDG6_STAT := 1; (CMD_START)
= CMD&_STAT Int

When #CMD6_STAT reaches the value 4 (CMD_FINISH), writing is finished

If an writing error occurred, the reason for the error can be analyzed by checking the #COM_xxxxx outputs of the
function block.

L] COM_ERROR Bool
L] COM_MNUM Int
L] COM_EXCE Int
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10.4.6 CMD 15, Writing and Reading once the connected DAC-4x(A)

The CMD 15 makes it possible to send and receive process data from the DAC4-4x(A) connected to the Profinet node.
The meaning of the process values depending on the mode of the DAC4-4x(A) is working at.
See o Chapter “9.5 CMD = 15, structure of Profinet telegram definition, depending on SW Versions*, page 49

Also, the Control-Byte is depending on the working mode. Explanation of the bits
See o Chapter “9.5.1.3 Explanation of special functions and module state bits“, page 50

An CMD 15 access is done as followed:

Define the number of slaves SNUM of the modules connected to the Profinet node. In case of DAC-4x(A), only a
single slave can be connected.

= SNUM Int
For single slave #SNUM = 1;.
Setup the CMD: # CMD = 15;
= ChMD Int

Write the process data you want to the DAC-4x(A) in the structure provided.

3 BLOD1s st T DAC-4x(A) input structure
Structure of the transmit data set:

¥ IN_CMD15 Struct

= BUS_DISABLE Bool

= Din_1 Bool

s Din_2 Bool

= TST_CMP Bool

= CNTRL_1 Bool Control Byte

= CNTRL_2 Bool

= CNTRL_3 Bool

= CNTRL_4 Bool

= VALUE1 Int

= VALUE2 Int } Process values to DAC-4x(A)

Structure of the receive data set

= v OUT_CMD15 Struct
= HW_ENABLE Bool \
L BUS_DISABLE Bool
= STAT_1 Bool
= STAT_2 Bool
= STAT_3 Bool
= STAT_4 Bool
= STAT_5 Bool
L ERROR Bool
= ERROR_NO Byte > Status Word
= Din_1 Bool
= Dout_1 Bool
= DKOMP_1 Bool
. DKOMP_11 Bool
= Din_2 Bool
= Dout_2 Bool
0 DKOMP_2 Bool j
L DKOMP_22 Bool
= VALUE! Int } Process values from DAC-4x(A)
L VALUE2 Int

If an error has occurred, the cause of the error can be analyzed by evaluating the outputs #COM_xxxxx of the
function block.

L] COM_ERROR Bool
L] COM_MNUM Int
L] COM_EXCE Int
DAC-42(A)-x-PN Manual
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List of parameters

Parameters in grey letters are not yet implemented in the DMA Software.

All values in decimal, for usage as data values they must be converted into Hex
R = read only parameter.
X = implemented, but not active (no access)
W/R = writing and reading possible.

HON
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IDHex Deeq /R sz Function Unit| Min| Max| Def | Description
0x00 0l R | Vers | Software version XX.XX | XX.XX | xx.xx |Depends on HW and SW version
0x01 1 R | d1.01 | Sum of analogue set value V. [-9999 | 9999 - -1000 == -1.000 V;
0x02 2| R | d1.02| Sum of all post ramp set values V. | -9999 | 9999 -|1000 == 1.000 V
0x03 3 R | d1.03] Set values after linearization V. [-9999 | 9999 -
0x04 4 R | d1.04]| Value after gain adjustment. V. [-9999 | 9999 -
0x05 5 R | d1.05] Signal A V. [-9999 | 9999 -
0x06 6 R | d1.06] Signal B V. [-9999 | 9999 -
0x07 7| R | d1.07]| Current A A 0| 5000 - [1000 == 1.000 A
0x08 8 R | d1.08]| Current B A 0| 5000 -
0x09 9 R | d1.09] Total current A 0| 5000 -
Ox0A| 10| R | d1.10]| Desired value V. [-9999 | 9999 - |-1000 == -1.000 V; 1000 == 1.000 V
0x0B 11| R | d1.11 | Actual value, feedback value V. ]-9999 | 9999 -
0x0C 120 R | di1.12| Lag error V. [-9999 | 9999 -
0x0D! 13| R | d1.13| Controller output V. [-9999 | 9999 -
Ox0E| 14| R | d2.01| Sum of analogue set value V. ]-9999 | 9999 -
OxOF] 15 R | d2.02| Sum of all post ramp set values V. [-9999 | 9999 -
0x10, 16 R | d2.03| Set values after linearization V. [-9999 | 9999 -
0x11 17| R | d2.04 | Value after gain adjustment. V. ]-9999 | 9999 -
0x12 18 R | d2.10 | Desired value V. ]-9999 | 9999 -
0x13 190 R | d2.11 | Actual value, feedback value V. ]1-9999 | 9999 -
0x14] 20| R | d2.12] Lag error V. [-9999 | 9999 -
0x15 21] R | d2.13| Controller output V. ]-9999 | 9999 -
0x16] 22 R/W| S1.01| Set Valuet V. [-9999 | 9999 0
0x17| 23 R/W| S1.02| Set Value2 V. [-9999 | 9999 0
0x18| 24| R/W| S1.03| Set Value3 V. [-9999 | 9999 0
0x19| 25 R/W| S1.04| Set Value4 V. [-9999 | 9999 0
Ox1A| 26/ -- | S1.08] reserved
0x1B| 27 R/W| r1.01 | Ramp from 0 [ - S 0| 3950 0|1 ==10ms
0x1C| 28 R/W| r1.02 | Ramp from— 110 5 0| 3950 0 |0 == Ramp function off
0x1D| 29| R/W| r1.03 | Ramp from 0 [ + S 0| 3950 0
Ox1E| 30 R/W| r1.04 | Ramp from + [1 0 S 0| 3950 0
Ox1F| 31| R/W| A1.01| Profinet set value V. [-9999 | 9999 0 |-1000 ==-1.000 V; 1000 == 1.000 V This value is,
(Branch 1) when written, always active. Cleared by reset, or
writing “0”. For switching off of the analogue set-value,
setE17 ="2"
0x20| 32 R/W| A1.02| Profinet feedback value V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
(Branch 1) C1.09 has to be switched off in order to avoid
interferences
0x21| 33 R/W| S2.01| Set Valuet (Branch 2) V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
0x22| 34| R/W| S2.02| Set Value2 (Branch 2) V. [-9999 | 9999 0
0x23| 35 R/W| r2.01 | Ramp from 0 [ - S 0| 3950 0 /1 ==10ms
0x24| 36| R/W| r2.02 | Ramp from — [ 0 s 0] 3950 0 |0 == Ramp function off
0x25| 37| R/W| r2.03 | Ramp from 0 [J + (Branch 2) S 0| 3950 0
0x26] 38 R/W| r2.04 | Ramp from + [1 0 (Branch 2) S 0| 3950 0
0x27| 39 R/W| A2.01| Profinet set value V. |-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V This value is,
(Branch 2) when written, always active. Cleared by reset, or
writing “0”. For switching off of the analogue set-value,
setE17="2"
0x28| 40, R/W| A2.02| Profinet feedback value V [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
(Branch 2) C2.09 has to be switched off in order to avoid
interferences
0x29| 41| R/W| C1.00| Controller selection 0 4 1|0 = off
1=P-PT{-I-DT4
2 =Remote
3 =dff
4 =Remote + dff
0x2A| 42 R/W| C1.01| Safety function 0 1 0 |0 =off; 1 =on
0x2B| 43 R/W| C1.02| Linearization 0 6 0|0 = linear
1 ... 5 = standard curves
6 = customized curve
0x2C| 44| R/W| C1.03| Gain A VIV 0 200 100 [100 == Factor 1.00
0x2D| 45 R/W| C1.04| Gain B VIV 0 200 100 {100 == Factor 1.00
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IDrex| 2% W/R Nae'“ Function Unit| Min| Max| Def | Description
Ox2E| 46| R/W| C1.05| Set value sign and gain VIV -400 400 100 (100 == Factor 1.00
Sign and gain!
0x2F| 47| R/W| C1.06] Set value offset V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 ==1.000 V
0x30] 48| R/W| C1.07| Dead band compensation A \ 0| 9999 0 /1000 == 1.000 V
0x31| 49 R/W| C1.08| Dead band compensation B v 0| 9999 0 [9.999 V = max. current depending on solenoid
selection
0x32| 50 R/W| C1.09| Sensor type 1 28 4 |off = Deactivated
1=0...20mA
Attention: 2 =4..20mA
No negative controller output 3 =12mA +-8mA
possible when 10, 11 or 12is 4 =0..10V
selected! 5=0..+10V
6 =6V +-2.5V
7 =7.5V +-2.5V
8 =6V +5V
9=75+5V>
10 = 0..20mA (positive contr. outp. only)
11 = 4..20mA (positive contr. outp. only)
12 = 0..10V (positive contr. outp. only)
13 = reserved
14 = 5V+-3.0V
15..27 = reserved
28 = 5V+-2.6V
0x33| 51| R/W| C1.10| Actual value gain VIV 0 400 100 {100 == Factor 1.00
0x34] 52 R/W| C1.11]| Actual value offset V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
0x35| 53 R/W| C1.12| Actual value sign -1 +1 1 |- 1 = negative
0 = off
+ 1 = positive
0x36 54| R/W| C1.13| P-Portion Kp1 VIV 0 400 0 (100 == Factor 1.00
0x37| 55 R/W| C1.14| T-Portion for PT1 (to C1.16) S 0| 1000 0100 == 1.00
0x38| 56| R/W| C1.15| Threshold (C1.13, C1.16) \ 0] 9999 | 9999 1000 == 1.000 V
0x39| 57| R/'W| C1.16| P-Portion Kp2 VIV 0 400 0 (100 == Factor 1.00
0x3A| 58 R/W| C1.17] I-Portion V/s 0| 4000 0 [1000 == 1.000
0x3B| 59 R/W| C1.18| D-Portion Vs 0 400 0 /100 == 1.00
0x3C| 60| R/W| C1.19| T-Portion for DT1 S 0| 1000 0100 == 1.00
0x3D| 61| R/W| C1.20| Gain ( C1.13 and C1.16) VIV 1 32 1 |2 = Factor 2.00
0x3E| 62 R/W| C1.21| Comparator upper level V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
0x3F| 63| R/W| C1.22| Comparator lower level V. 1-9999 | 9999 0
0x40| 64| R/W| C1.23| Comparator delay into window S 0| 9999 0/1==10ms
0x41| 65/ R/W/| C1.24| Comparator delay out of window S 0] 9999 0 |0 == no delay
0x42 66| R/W| C1.25| Comparator selection COMP_1 0 3 0 |0 = off
1 = Set value
2 = Actual value
3 =Lag error
0x43] 67| R/W| C1.26| Cable fracture detection feedback |  --- 0 1 0 |0 = off; 1 = active
0x44| 68 R/W| C2.00| Controller selection 0 4 0 |0 = off
1=P-PT{-I-DT4
2 =Remote
3 =dff
4 =Remote + dff
0x45| 69| R/W| C2.01]| Safety function 0 1 0 |0 =off; 1 =on
0x46| 70 R/W| C2.02| Linearization 0 6 0|0 = linear
1 ... 5 = standard curves
6 = customized curve
0x47| 71] R/W| C2.03| Gain A VIV 0 200 100 [100 == Factor 1.00
0x48| 72 R/W| C2.04| Gain B VIV 0 200 100 {100 == Factor 1.00
0x49| 73 R/W| C2.05| Set value sign and gain VIV -400 400 100 (100 == Factor 1.00
Sign and gain!
0x4A| 74 R/W| C2.06] Set value offset V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 ==1.000 V
0x4B| 75 R/W| C2.07| Dead band compensation A Vv 0| 9999 0 /1000 == 1.000 V
0x4C| 76| R/W| C2.08| Dead band compensation B Vv 0| 9999 0 9-?99 V = max. current depending on solenoid
selection
0x4D| 77| R/W| C2.09| Sensor type 0 12 4 |off = Deactivated
1=0..20mA
Attention: 2 =4..20mA
No negative controller output 3 =12mA +-8mA
possible when 10, 11 or 12is 4 =0..10V
selected! 5=0..+10V
6 =6V +-2.5V
7 =7.5V +-2.5V
8 =6V +5V
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IDrex| 2% W/R Nae'“ Function Unit| Min| Max| Def | Description
9=75+5V>
10 = 0..20mA (positive contr. outp. only)
11 = 4..20mA (positive contr. outp. only)
12 = 0..10V (positive contr. outp. only)
13 = reserved
14 = 5V+-3.0V
15..27 = reserved
28 = 5V+-2.6V
Ox4E| 78 R/W| C2.10| Actual value gain VIV 0 400 100 {100 == Factor 1.00
0x4F| 79 R/W| C2.11]| Actual value offset V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 ==1.000 V
0x50, 80| R/W| C2.12| Actual value sign -1 +1 1 |- 1 = negative
0 = off
+ 1 = positive
0x51 81| R/W| C2.13| P-Portion Kp1 VIV 0 400 0 100 == Factor 1.00
0x52| 82 R/W| C2.14| T-Portion for PT1 (to C1.16) S 0| 1000 0 /100 == 1.00
0x53| 83 R/W| C2.15]| Threshold (C1.13, C1.16) \ 0] 9999 | 9999 1000 == 1.000 V
0x54| 84| R/W| C2.16| P-Portion Kp2 VIV 0 400 0 {100 == Factor 1.00
0x55| 85 R/W| C2.17| |-Portion V/s 0| 4000 0 [1000 == 1.000
0x56| 86| R/W| C2.18| D-Portion Vs 0 400 0100 == 1.00
0x57| 87| R/W| C2.19| T-Portion for DTA S 0| 1000 0 /100 == 1.00
0x58| 88| R/W| C2.20| Gain (C1.13 and C1.16) VIV 1 32 1 |2 = Factor 2.00
0x59] 89 R/W| C2.21| Comparator upper level V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
0x5A[ 90| R/W| C2.22| Comparator lower level V. [-9999 | 9999 0
0x5B| 91| R/W| C2.23| Comparator delay into window S 0| 9999 0[1==10ms
0x5C| 92 R/W| C2.24| Comparator delay out of window S 0| 9999 0 |0 == no delay
0x5D| 93| R/W| C2.25| Comparator selection COMP_2 0 3 0 |0 = off
1 = Set value
2 = Actual value
3 =Lag error
Ox5E| 94| R/W| C2.26| Cable fracture detection feedback |  --- 0 1 0 |0 = off; 1 = active
Ox5F| 95 R EO0O0 | Operation mode 1 11 3 |1 = Open loop one valve
(depends on HW + SW version) 2 = Open loop two valves
3 = Closed loop one valve
4 = Closed loop on application
6 = Closed loop valve/application
8 = Closed loop application/ application
10 = Controller function only, one feedback
11 = Controller function only, two feedback
0x60| 96| R/'W| EO1 | Analogue output 1 13 1[1=d1.01to
(depends on HW + SW version) 13=d1.13 and
and and 14 = d2.01 to
14 21 21 =d2.13
0x61 97| R/W| EO02 | Push-Pull function 0 1 0 |0 = off v(no push pull)
(depends on HW + SW version) 1 = active
2 = common “+” for solenoids
(Remark: only for max 0,8 A current )
3 = full bridge
4 = off + detection low current to solenoid
5 = active + detection low current to solenoid
0x62| 98 R/W| EO03 | Solenoid selection 1 7 6 |Standard solenoid definition
E1.03| Solenoid selection A 1=08A
(depends on HW + SW version) 2=1,1A
3=1,3A
4=16A
5=2,4A
6=2,7A
7=35A
(depends on HW + SW version)
0x63] 99 R E04 | P-Portion current contr. Energization A 500 | 9999 500 |Default for 2,700 A solenoid
E1.04
0x64| 100 R EO05 | I-Portion current contr. Energization A 500 | 9999 500
E1.05
0x65 101 R E06 | P-Portion cur. contr. de- energization A 1300 | 9999 | 1300
E1.06
0x66| 1021 R | EO76 | I-Portion cur. contr. De- energization A 500 | 9999 | 500
E1.07
0x67| 103 R/W| EO08 | Ramp selection 1 2 1 |0 = digital set v. (time constant)
1 =all set v. (rise constant.)
2 = selectable ramps
0x68| 104] R/'W| EO09 | Time delay enable signal S 0| 9999 0 /1000 = 1.00s
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IDrex| 2% W/R Nae'“ Function Unit| Min| Max| Def | Description
0x69| 105 R/W| E10 | Solenoid current adaptation A 50 110 100 (Variable adjustment of max. current
E1.10 100 == Factor 1.00
0x6A| 106] R/W| E11 | Initial current solenoid A \ 0| 9999 0 |3.000 V = 30 % of max. rated current
0x6B| 107| R/W| E12 | Initial current solenoid B \' 0| 9999 0
0x6C| 108 R/W| E13 | Dither Amplitude A Vv 0| 3000 0
E1.13
0x6D| 109 R/W| E14 | Dither Frequency A Hz 1 300 0 |-
E1.14
Ox6E| 110| R/W| E15 | Selection set point S1.06 (U/I) 0 11 1 |off = Deactivated
1 = Voltage -10V..+10V
2 = Voltage 0..10V
3 = Voltage 5V+-5V
4 = Voltage 5V+-4.5V w/o signal observation
5 = Voltage 5V+-4.5V with signal observation
6 = 0..20mA w/o cable fract. det.
7 = 10+-10mA w/o cable fract. det.
8 = 4..20mA w/o cable fract. det.
9 = 4..20mA with cable fract. det.
10 = 12+-8mA w/o cable fract. det.
11 = 12+-8mA with cable fract. det.
0x6F| 111] R/'W| E16 | Reserved --- --- - |-
0x70| 112 R/W| E17 | Set value activation mode 0 3 off |off = 4 digital, 3 analog active
1 = 5 digital SP, 3 analog active
2 = only 4 digital active
3 = only 5 digital active
0x71| 113 R/'W| E18 |Error/ Comparator output selection --- off 1 off |off = break off
Modus 1,2 1 =break on
Modus 3,4,10,11 off 5 off |off = break off, comp. positive logic
1 = break on, comp. positive logic
2 = break follows comp. positive logic
3 = break not and comp. positive logic
4 = break and comp. negative logic
5 = break not and comp neg. logic
Modus 6,8 off 13 off |off = break off, comp. positive logic
1 = break on (supply) comp. pos. log
2 = break follows comp., comp. pos. log
3 = break log. not comp., comp. pos. log
4 = break log. not comp., comp. neg. log
5 = break a. comp. same, comp. neg. |.
6 = break follow Comp1, comp. pos. log
7 = break log. not Comp1, comp. pos. |.
8 = break log. not Comp1, comp. neg. |.
9 = break a. Comp1 same, comp. neg. |.
10 = break follow Comp2; comp. pos. I.
11 = break log. not Comp2, comp. pos. .
12 = break log. not Comp2; comp. neg. |.
13 = break a. Comp2 same, comp. neg. |
0x72| 114 R/W| E19 | Factor for analog output VIV -400 400 100 (100 == Factor 1.00
(depends on HW + SW version) Sign and gain!
0x73] 115 X E20 | Reserved
0xA2| 162 X --- | Reserved
O0xA3| 163 R/W| E 22 | Profinet Slave Address 0 32 0 |0 = No bus function
1 = Standard Profinet
2..5 = Multiple Slave Profinet
0xA4| 164] R/W| C1.27| Hysteresis command A V. [-9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
0xA5| 165 R/W| C2.27| Hysteresis command B 1 -9999 | 9999 0
OxA6| 166 X - | Reserved
0xA7| 167 X --- | Reserved
OxA8| 168 X --- | Reserved
0xA9| 169 X --- | Reserved
OxAA| 170] X --- | Reserved --- ---
0xAB| 171 X --- | Reserved
O0xAC| 1720 X --- | Reserved -—- -—-
O0xAD| 173 X --- | Reserved
OxAE| 174 X --- | Reserved --- ---
OxAF| 175 X --- | Reserved
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0xBO| 176/ R/W| E Int | Internal Digital Switches 0 OxFFFF 0x0001 = Din_1 active (Read/Write)
(Read/Set) 0x0002 = Dout_1 active (Read only )
0x0004 = Comp_1 active (Read only )
0x0008 = reserved
0x0010 = Din_2 active (Read/Write)
0x0020 = Dout_2 active (Read only )
0x0040 = Comp_2 active (Read only )
0x0080 = reserved
0x0100 = Input SP1 active (Read only )
0x0200 = Input SP2 active (Read only )
0x0400 = Enable active (Read only )
0x0800 = Error active (Read only )
0x1000 = Input SP3 active (Read only )
0x2000 = Input SP4 active (Read only )
0x8000 = Bus Disable Card (Read/Write)
0xB1| 177 R/W| E 23 | Profinet telegram timeout window S 0| 9999 0 |0 == function deactivated
1==10ms
0xB2| 178 R/W| E 26 | Profinet Timeout Error handling 0 1 0 |0 = Blinking Enable Led shows Profinet timeout
1 = Profinet timeout causes error.
0xB3| 179 R/W| C1.33] I-portion limitation \ 0] 9999 0 ==0.000 V; 9999 ==9.999 V
0xB4| 180 R/W| C2.33| I-portion limitation \Y 0] 9999 0 ==0.000 V; 9999 ==9.999 V
0xD2| 210 R/W | E 31 |Mode of the analog output 1 2 2 |1 = Voltage output at pin 10b
2 = Current output at pin 10b.
0xD3| 211|R/W | E 32 |Selection set point S1.07 (U/l) 0 11 1 |off = Deactivated
1 =Voltage -10V..+10V
2 = Voltage 0..10V
3 = Voltage 5V+-5V
4 = Voltage 5V+-4.5V w/o signal observation
5 = Voltage 5V+-4.5V with signal observation
6 = 0..20mA w/o cable fract. det.
7 = 10+-10mA w/o cable fract. det.
8 = 4..20mA w/o cable fract. det.
9 = 4..20mA with cable fract. det.
10 = 12+-8mA w/o cable fract. det.
11 = 12+-8mA with cable fract. det.
0xD4| 212/ R/W| E 33 |Offset for analog voltage output \ -9999 | 9999 0 |-1000 == -1.000 V; 1000 == 1.000 V
(depends on HW + SW version)
0xD5| 213 R/W| E 34 |Offset for analog current output mA | -9999 | 9999 0 |-1000 == -1.000 mA; 1000 == 1.000 mA
(depends on HW + SW version)
0xDA| 218 R/W | C1.36 [Sensor signal correction factor for | V/V -100 100 | 100 (100 == Factor 1.00
signal < 0. branch 1
0xDB| 219/ R/W | C2.36 [Sensor signal correction factor for | V/V -100 100 100 (100 == Factor 1.00
signal < 0. branch 2
0xDC| 220| R/W | C1.37 [Spool overlap compensation A Vv 0| 9999 0 /1000 == 1.000 V
0xDD| 221/ R/W | C1.38 [Spool overlap compensation B v 0| 9999 0 [9.999 V = max. current depending on solenoid
selection
OxDE| 222 R/W | C2.37 |Spool overlap compensation A \Y 0| 9999 0 /1000 == 1.000 V
OxDF| 223 R/W | C2.38 |Spool overlap compensation B v 0| 9999 0 [9.999 V = max. current depending on solenoid
selection
OxE5| 229 X | E sta |Reserved
0xB6| 182 R/W| E 35 | Factor analog output current -200 200 100 [100 == Factor 1.00
0xD4| 212 R/W| E 33 | Offset for analog output V. |-9999 | 9999 0 {-1000 == -1.000 V; 1000 == 1.000 V
(depends on HW + SW version)
0xDA| 218 R/W| C1.36| Sensor signal correction factor for| V/V | -100 100 | 100 (100 == Factor 1.00
signal < 0. branch 1
0xDB| 219 R/W| C2.36| Sensor signal correction factor for| V/V | -100 100 | 100 (100 == Factor 1.00
signal < 0. branch 2
0xDC| 220 R/W| C1.37]| Spool overlap compensation A \' 0| 9999 0 /1000 == 1.000 V
0xDD| 221 R/W| C1.38| Spool overlap compensation B v 0| 9999 0 9-?99 V = max. current depending on solenoid
selection
0xDE| 222 R/W| C2.37| Spool overlap compensation A V 0] 9999 0 [1000 == 1.000 V
O0xDF| 223 R/W| C2.38| Spool overlap compensation B v 0| 9999 0 9.999 V = max. current depending on solenoid
selection
0xE6| 230] R/W| L1.x0 | Linearization curve branch 1 [0,0] Vv 0 0 0 /1000 == 1.000 V
0xE7| 232 R/W]| L1.y0| Linearization curve [0,0] \ 0| 9999 0
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0xE8| 232 R/W| L1.x1 | Linearization curve [1,1] \ 0| 9999 | 1250
0xE9| 233 R/W| L1.y1 | Linearization curve [1,1] \ 0| 9999 | 1250
OxEA| 234 R/W| L1.x2 | Linearization curve [2,2] \ 0| 9999 | 2500
O0xEB| 235 R/W| L1.y2]| Linearization curve [2,2] \' 0| 9999 | 2500
0xEC| 236| R/W| L1.x3 | Linearization curve [3,3] \ 0| 9999 | 3750
OxED| 237| R/W| L1.y3]| Linearization curve [3,3] \ 0| 9999 | 3750
OxEE| 238 R/W| L1.x4 | Linearization curve [4,4] \ 0| 9999 | 5000
OxEF| 239 R/W| L1.y4 | Linearization curve [4,4] \ 0| 9999 | 5000
0xFO| 240 R/W| L1.x5| Linearization curve [5,5] \ 0| 9999 | 6250
0xF1| 241] R/W| L1.y5 | Linearization curve [5,5] \ 0| 9999 | 6250
0xF2| 242 R/W| L1.x6 | Linearization curve [6,6] \ 0| 9999 | 7500
0xF3| 243 R/W| L1.y6 | Linearization curve [6,6] \ 0| 9999 | 7500
0xF4| 244 R/W| L1.x7 | Linearization curve [7,7] \ 0| 9999 | 8750
OxF5| 245 R/W| L1.y7| Linearization curve [7,7] \' 0| 9999 | 8750
0xF6[ 246) R/W| L1.x8 | Linearization curve [8,8] \ 0| 9999 | 9999
0xF7| 247| R/W| L1.y8 | Linearization curve [8,8] \ 9999 | 9999 | 9999
0xF8| 248 R/W| L2.x0 | Linearization curve branch 2 [0,0] \ 0 0 0 /1000 == 1.000 V
0xF9| 249 R/W| L2.y0 | Linearization curve [0,0] \ 0| 9999 0
OxFA| 250 R/W| L2.x1 | Linearization curve [1,1] \ 0| 9999 | 1250
OxFB| 251] R/W| L2.y1 | Linearization curve [1,1] \' 0| 9999 | 1250
0xFC| 252| R/W| L2.x2 | Linearization curve [2,2] \ 0| 9999 | 2500
OxFD| 253 R/W| L2.y2 | Linearization curve [2,2] \' 0| 9999 | 2500
OXFE| 254] R/W| L2.x3 | Linearization curve [3,3] \ 0| 9999 | 3750
OxFF| 255/ R/W| L2.y3 | Linearization curve [3,3] \ 0| 9999 | 3750
0x100[ 256 R/W| L2.x4 | Linearization curve [4,4] \ 0| 9999 | 5000
0x101| 257| R/W| L2.y4 | Linearization curve [4,4] \ 0| 9999 | 5000
0x102| 258 R/W| L2.x5 | Linearization curve [5,5] \ 0| 9999 | 6250
0x103| 259 R/W| L2.y5| Linearization curve [5,5] \ 0| 9999 | 6250
0x104] 260 R/W| L2.x6 | Linearization curve [6,6] \ 0| 9999 | 7500
0x105/ 261] R/W| L2.y6 | Linearization curve [6,6] \ 0| 9999 | 7500
0x106[ 262 R/W| L2.x7 | Linearization curve [7,7] \ 0| 9999 | 8750
0x107| 263 R/W| L2.y7 | Linearization curve [7,7] \ 0| 9999 | 8750
0x108| 264| R/W | L2.x8 |Linearization curve [8,8] \ 0| 9999 | 9999
0x109| 265 R/W | L2.y8 |Linearization curve [8,8] \ 9999 | 9999 | 9999
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12 Declaration of Conformity

Hyneaniie ConTem, SYSTEAS

EC Declaration of Conformity in accordance with
EMC Directive 2014/30/EU

HCS Hydraulic Control Systems GmbH
Neuffener Str. 29
D-72636 Frickenhausen

Hereby declares that the product described as follows complies in terms of its design, as well as in
the version placed in the stream of commerce by us, with the relevant requirements of the directive.
This declaration is void in the event of any change to the product without our written agreement.

Product: Digital Amplifier and Controller Card
Intended use Automation systems (industrial applications)
Model: DAC-4x(A)-x

Rated voltage: 24V DC; SELV, PELV

Rated power: max. 100 VA

Protection class: 1]
Protection degree: IPOO (IP20 on request)
Relevant EU Directive: EMC Directive 2014/30/EU
Applicable EU Standards:
Emissions: EN 61000-6-4:2007 + A1:2011;
EN 61000-6-3:2007 + A1:2011
Immunity: EN 61000-6-2: 2019

Date/manufacturers signature

15.01.2024 j &

Details of signatory: Dipl.-Ing. (FH) Peter Deuschle (General Manager)

Figure 26 : Declaration of conformity
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