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Have you seen our main catalog yet?
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- NETLink® Gateways

- Teleservice

- Components for S7

- CAN Bus

- Interface converters

Systeme Helmholz GmbH is the first choice of experts when it
comes to high-quality, cost-effective automation solutions and
components.

We design, develop, manufacture, and distribute a widely
diversified range of products for PLC applications.

Systeme Helmholz GmbH’s catalogs are available for download at
www.helmholz.com.
If you’d prefer, we can also send you print versions of our catalogs.
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How to Reach Us

) Phone orders: +49 9135 7380-0
) Fax orders: +49 9135 7380-490
: : Mail orders: orders@helmholz.de

On the Internet
Homepage: www.helmholz.com
E-Mail: info@helmholz.de

Don’t Miss Out on Important Information!

Make sure to subscribe to our “Automation Update” newsletter to
get the latest information concerning our products, trade shows,
workshops, and important product change notices!
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TB20 FEATURES

Three-Component Modular Design, Bus Couplers, Hot-Swap Functionality

Three-component modular design

TB20 I/0O modules have three components: a separate front
connector, an electronic module, and a base module. A locking
mechanism ensures that all modules can be quickly mounted and
securely attached on DIN rails while guaranteeing a reliable electrical
connection. Likewise, all modules can be easily and quickly removed
for maintenance and/or system expansions. Modules are delivered as
complete assembled units and can be installed immediately.

Bus coupler

All bus couplers feature an integrated power module. However,
power modules are also available separately for users interested in
segmenting the power supply for the I/O modules in their system.
Bus couplers for PROFIBUS, CAN, and PROFINET are currently
available. As an open-ended fieldbus system we will continue to
gradually expand our range of bus couplers.

Hot-pluggable

Individual modules can be easily and quickly replaced while the
remaining system continues to run. This electronic module hot-
swap functionality helps keep downtimes to a minimum.
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TB20 FEATURES

Module Granularity, Freely Definable Auxiliary Terminal

Module granularity

The TB20 system has modules with two, four, eight, and 16
channels available so as to ensure that users will be able to design
systems with utmost flexibility and maximum effectiveness. Digital
mixed 1/O modules complete the range of products. Moreover,
16-channel modules make it possible to implement up to 1,024

inputs/outputs.
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Freely definable auxiliary terminal

This additional terminal can be used flexibly and from end to end,
e.g., in order to provide an additional voltage as a reference ground
or implement shielding as necessary. This flexibility makes wiring
faster and frees up additional distributor terminals.
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Clear, unique labels

The system’s design ensures that each channel will be labeled clear-
ly and uniquely. Labels can be easily read during operation, making
it possible to directly determine which terminals correspond to
which LED indicators. Connector terminal assignment labels are
placed on the electronic module. The label strips can be used with
laser printers. In addition to the I/O modules, the front connector
can be labeled as well.

TB20 FEATURES

Clear, Unique Labels; Electronic Nameplates; Ideal Handling

Electronic nameplate

All of a TB20 module’s important information can be found on its
electronic nameplate. For example the corresponding module ID,
module model, order number, unique serial number, hardware ver-
sion, firmware version, and internal range of functionalities. This in-
formation can be read in a number of ways, one of which is using the
“TB20 ToolBox” configuration and diagnosis program. The modules’
electronic nameplates not only make it possible to prevent configura-
tion errors (setup), but also make maintenance (servicing) easier.

Ideal handling, achieved with a compact design

The system’s ergonomic design makes it easy to handle. Moreover,
the space-saving compact dimensions behind it do not take away
from the system components’ heavy-duty sturdiness and reliable
electrical contacts for industrial applications, which are comple-
mented by an IP20 protection rating.
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TB20 FEATURES

Front Connector Wiring, Coded System, Total Solution Concept

Front connector wiring

The system’s front connectors feature spring-type terminals
throughout, and can be either snapped into place or wired without
an electronic module.

Each terminal is able to accommodate wires with a cross-sectional
area of up to 1.5 mm? and is designed to work with test probes.

Coding socket

Coded system

The integrated rotary coding system prevents users from plugging
in this slot incorrect modules, ensuring that modules can be repla-
ced in a foolproof manner.

This not only helps prevent damage to the system, but also system
malfunctions.
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Total solution concept

An ideal variety of modules guarantees that products can be easily
selected and conveniently ordered. No additional accessories or
add-on parts are required for any unit. Furthermore, each individu-
al I/O module is characterized by unparalleled quality and a large
number of functionalities that come as standard.

An ideal system design width can be achieved by modules with up
to 16 channels and digital mixed I/O modules.
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Final Bus Cover, Real-Time Diagnosis

TB20 FEATURES
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Final bus cover

The final bus cover protects the contacts on the last module. It is
a passive element, i.e., TB20 I/O systems can work without one if
necessary.

Our service: real-time diagnosis

TB20 ToolBox is a practical setup and servicing tool used to import
configurations, display a system’s current status, and analyze
parameter configuration and setup errors. An 1/O map, the current
parameter configuration, and diagnostic messages can all be dis-
played in real-time.

In addition, the tool shows the electronic nameplate for each
module, ensuring that all of them can be reliably identified and
serviced. Finally, the option of setting up TB20 I/O systems without
a higher-level controller by directly reading and writing to inputs
and outputs makes it easier to check the system’s wiring and entire
design (currently in development).
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TB20 FEATURES

Smart Design and Configuration
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Smart design and configuration

TB20 ToolBox makes it easy to methodically design TB20 systems. In addition, TB20 ToolBox can be used to configure all the parame-
From selecting and positioning components, through configu- ters in a TB20 system and store them in the coupler’s non-volatile
ring their parameters, to printing label strips, every single step is memory when working with bus systems that require the coupler
combined into one single intuitive software package. Integrated to be configured directly. The software’s configuration and diag-
terminal mapping, system design width calculations, and current- nostic functionalities work hand in hand during the entire process,
carrying capacity monitoring all make it possible to quickly design and are further complemented by a function that makes it possible
a system without making any mistakes. to export description and configuration files for higher-level sys-

tems (EDS, DCEF, etc.).
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GENERAL TECHNICAL DATA

General Technical Data

This page contains the general technical data for all modules.
Module-specific specifications can be found on the relevant
product pages.

In order to obtain ordering information for all our TB20 manuals,
please refer to page 79. All manuals are available in German and
English and can also be downloaded on the Internet at
www.helmholz.com.

General technical data

Certifications CE, UL pending

Noise immunity DIN EN 61000-6-2 “EMC Immunity”

Interference emission DIN EN 61000-6-4 “EMC Emission”

Vibration and shock resistance DIN EN 60068-2-8:2008 “Vibration”
DIN EN 60068-27:2010 “Shock”

Isolation voltage 1.5kV

Protection rating IP 20

Relative humidity 95 % without condensation

Installation position Any

Permissible ambient temperature 0°Cto60°C

Transport and storage temperature -20°Cto 80°C
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Bus Couplers

PROFIBUS-DP
CANopen®
PROFINET



PROFIBUS-DP

PROFIBUS-DP

The PROFIBUS-DP bus coupler is designed to connect a PROFIBUS
fieldbus to TB20 peripheral modules. It supports protocols DP-VO
and DP-V1.

A functioning TB20 configuration will always require a bus
coupler and at least one peripheral module, but can accommoda-
te up to 64 modules of any kind connected in series with the bus
coupler. The PROFIBUS-DP bus coupler supports hot-swapping
for replacing modules during operation.

The bus coupler will recognize all connected peripheral modules
and assign each module the corresponding inputs/outputs from
the process image table.

BUS COUPLERS

PIr[ol[F] B

BJUJS

General characteristics

- PROFIBUS DP slave as per EN 50170/IEC 61158

- Supports all PROFIBUS baud rates

- DP-VO and DP-V1 support

- A maximum of 64 modules

- Supports hot-plug

- Up to 244 bytes of input data and 244 bytes of output data

- One class 1 master connection with 240 bytes of payload
data

- Up to three class 2 master connections with 240 bytes of
payload data (as a DP-V1 slave)

- 24 VDC power supply

- 1&M data

- Integrated power supply unit for powering peripheral
modules (2.5 A)

- Supplies the 1/O voltage (24 VDC)

- DIP switch for configuring the PROFIBUS address; can be
covered

- 3 LEDs, one of them bi-color

- USB device port for online diagnosis with TB20 ToolBox

Parameters

- Diagnostic alarm: ON | OFF

- Process alarm: ON | OFF

- Pull/plug alarm: ON | OFF

- Startup when expected/actual configuration differ:
ON | OFF (hot plugging allowed: Yes | No)

- Identifier-related diagnostics: ON | OFF

- Submodule status: ON | OFF

- Channel-related diagnostics: ON | OFF
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BUS COUPLERS

Technical data/Ordering data

TB20-C, Bus Coupler PROFIBUS-DP Slave

600-151-1AA11

PROFIBUS interface

- Protocol

PROFIBUS DP/VO & DP/V1 as per EN 50170

- Baud rate

9.6 kbaud to 12 Mbaud, automatic detection

- I/O image table size

244 input bytes/244 output bytes

- Parameter configuration length 244 bytes

- Interface RS-485

- Connector 9-pin D-sub female connector
USB port

- Protocol Full-speed USB 2.0 Device
- Connector Mini-USB

- Electrical isolation Yes

- Isolation voltage 1.5kV

Power supply 24 VDC, 18-28 VDC
Current draw without modules (internal) 75 mA

Power dissipation Max. 8 W

Power supply for modules

SVDC;max 2.5 A

Dimensions (Hx W x D) 110 mm x 35 mm x 73 mm
Weight 115 g
Certifications CE, UL pending

Noise immunity

DIN EN 61000-6-2 “EMC Immunity”

Interference emission

DIN EN 61000-6-4 “EMC Emission”

Vibration and shock resistance

DIN EN 60068-2-8:2008 “Vibration”
DIN EN 60068-27:2010 “Shock”

Protection rating 1P 20

Relative humidity 95 % without condensation
Installation position Any

Permissible ambient temperature 0°Cto60°C

Transport and storage temperature -20°Cto80°C
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CANopen®

CANopen®

The CANopen® bus coupler is designed to connect a CAN bus to
TB20 peripheral modules. It supports the CANopen® protocol as
per DS 301 and uses the DSP-401 profile for digital and analog I/O
modules.

A functioning TB20 configuration will always require a bus
coupler and at least one peripheral module, but can accommoda-
te up to 64 modules of any kind connected in series with the bus
coupler. The CANopen® bus coupler supports hot-swapping for
replacing modules during operation.

This coupler makes it possible to use SDOs to freely access all I/O
values, parameters, and diagnostics, and can manage up to 256
bytes of I/O data with the PDO protocol.

BUS COUPLERS

CANopen

General characteristics

- CANopen® protocol as per DS301 and DSP401

- Bit rates of 20 kbps to 1 Mbps

- 16 TPDOs/16 RPDOs

- One SDO server

- Heartbeat producer

- Two heartbeat consumers

- Node guarding

- SYNC object

- Storable parameter configuration

- A maximum of 64 modules

- Supports hot-plug

- 24 VDC power supply

- Integrated power supply unit for powering TB20
peripheral modules (2.5 A)

- Supplies the 1/O voltage (24 VDC)

- DIP switches for configuring the node ID and bit rate;
can be covered

- 5 LEDs, one of them bi-color

- USB device port for online diagnosis with TB20 ToolBox
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BUS COUPLERS

Technical data/Ordering data

TB20-C, Bus Coupler CANopen® Slave

600-160-1AAT1

CAN interface

- Protocol CANopen® as per DS301 V4.2 and DSP401 V3.0.0
- Bitrate 20, 50, 125, 250, 500, 800, 1000 kbps
- TPDOs 16

- RPDOS 16

- Interface ISO 11898-2

- Connector 9-pin D-sub male connector

USB port

- Protocol Full-speed USB 2.0 Device

- Connector Mini-USB

- Electrical isolation Yes

- Isolation voltage 1.5kV

Power supply 24 VDC, 18-28 VDC

Current draw without modules (internal) 75 mA

Power dissipation Max. 8 W

Power supply for modules

5VDC; max 2.5 A

Dimensions (Hx W x D)

110 mm x 35 mm x 73 mm

Weight

115g

Certifications

CE, UL pending

Noise immunity

DIN EN 61000-6-2 “EMC Immunity”

Interference emission

DIN EN 61000-6-4 “EMC Emission”

Vibration and shock resistance

DIN EN 60068-2-8:2008 “Vibration”
DIN EN 60068-27:2010 “Shock”

Protection rating

IP 20

Relative humidity 95 % without condensation
Installation position Any

Permissible ambient temperature 0°Cto60°C

Transport and storage temperature -20°Cto 80°C
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PROFINET IO

PROFINET IO

The PROFINET bus coupler is designed to connect a PROFINET
bus to TB20 peripheral modules.

A functioning TB20 configuration will always require a bus
coupler and at least one peripheral module, but can accommoda-
te up to 64 modules of any kind connected in series with the bus
coupler. The PROFINET IO bus coupler supports hot-swapping for
replacing modules during operation.

In addition, the bus coupler will recognize all connected periphe-
ral modules and assign each module the corresponding inputs/
outputs from the process image table.

BUS COUPLERS

General characteristics

- 10 device as per PROFINET 10O (IEC 61158-6-10)

- Integrated 2-port switch

- Full-duplex 100 Mbps transmission rate

- Diagnostic alarms, process alarms, pull/plug alarms

- 512 bytes of input data; 512 bytes of output data

- Startup when expected/actual configuration differ

- 1&M data

- A maximum of 64 peripheral modules

- Supports hot-plug

- 24 VDC power supply

- Integrated power supply unit for powering TB20
peripheral modules (2.5 A)

- Supplies the 1/O voltage (24 VDC)

- 5 LEDs, three of them bi-color

- USB device port for online diagnosis with TB20 ToolBox
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BUS COUPLERS

Technical data/Ordering data

TB20-C, Bus Coupler PROFINET 1O

600-180-1AA11

PROFINET interfaces

- Protocol PROFINET IO

- Physical layer Ethernet

- Transmission rate Full-duplex 100 Mbps

- I/O image table size 512 bytes/512 bytes

- Connector Two RJ-45 ports with switch
USB port

- Protocol Full-speed USB 2.0 Device
- Connector Mini-USB

- Electrical isolation Yes

- Isolation voltage 1.5kV

Power supply 24 VDC, 18-28 VDC
Current draw without modules (internal) 150 mA

Power dissipation Max. 8 W

Power supply for modules

5VDC; max 2.5 A

Dimensions (Hx W x D)

110 mm x 35 mm x 73 mm

Weight

115g

Certifications

CE, UL pending

Noise immunity

DIN EN 61000-6-2 “EMC Immunity”

Interference emission

DIN EN 61000-6-4 “EMC Emission”

Vibration and shock resistance

DIN EN 60068-2-8:2008 “Vibration”
DIN EN 60068-27:2010 “Shock”

Protection rating

IP 20

Relative humidity 95 % without condensation
Installation position Any

Permissible ambient temperature 0°Cto60°C

Transport and storage temperature -20°Cto80°C
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DIGITAL INPUT MODULES

DI 2 x 24 VDC
Terminal Assignment
DI1
1 Input O
2 Input 1 GHD, ]
3 GND GND{
L+
4 GND ]
5 L+,24 VDC L+
—{1
7 AUX
AUX L]
8 AUX
L+
9 L+, 24 VDC ol
10 AUX AUXL 10
DI2x 24 VDC
General characteristics
- 2 inputs (electrically isolated from the backplane bus)
- 24 VDC input voltage
- Can accommodate two-wire proximity sensors
- A blue LED indicates the module’s operating status
- Green LEDs (one for each input) indicate the inputs’ states
al data/Orde g data
Digital Input Module — DI 2x 24 VDC 600-210-0ABO1
Number of inputs 2
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Max. 0 mA
- Internal Max. 22 mA
Power dissipation Max. 0.5 W
Input characteristic curve Type 2,EN61131-2
Reverse polarity protection for inputs Yes
Input voltage
- For low signal (“0”) -3Vto9V
- For high signal (“1”) 12Vto30V
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx. 70 g
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DIGITAL INPUT MODULES

Dl 4 x 24 VDC
Terminal Assignment L+ DIO, y
Terminal Assignment DI
1 Input 0 -
2 Input 1 DI2,
3 Input 2 DI3
+
4 Input 3 L—-El
S L+,24VDC +
et
7 AUX
AUX|
8 AUX
L+
9 L+,24VDC 1
10 AUX AUXE 10
DI4x24VDC
General characteristics
- 4 inputs (electrically isolated from the backplane bus)
- 24 VDCinput voltage
- Can accommodate two-wire proximity sensors
- A blue LED indicates the module’s operating status
- Green LEDs (one for each input) indicate the inputs’ states
al data/Orde g data
Digital Input Module — DI 4 x 24 VDC 600-210-0ADO1
Number of inputs 4
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Max. 0 mA
- Internal Max. 22 mA
Power dissipation Max. 0.95 W
Input characteristic curve Type 2,EN61131-2
Reverse polarity protection for inputs Yes
Input voltage
- For low signal (“0”) -3Vto9V
- For high signal (“1”) 12Vto30V
Hot-pluggable Yes
Dimensions (Hx W x D) 110 mm x 14 mm x 73 mm
Weight Approx.70 g
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DIGITAL INPUT MODULES

DI 8 x 24 VDC
Terminal Assignment DIt
1 Input O
2 Input 1 Zi2
3 Input 2 DI3,
4 Input 3 Dl4,
5 Input 4 DI5
6 Input 5 DI6
7 Input 6 DI7
8 Input 7
9 L+,24 VDC Lt i
10 AUX AUXE 10
DI8 x 24 VDC
General characteristics
- 8 inputs (electrically isolated from the backplane bus)
- 24 VDC input voltage
- Can accommodate two-wire proximity sensors
- A blue LED indicates the module’s operating status
- Green LEDs (one for each input) indicate the inputs’ states
al data/Ordering data
Digital Input Module — DI 8 x 24 VDC 600-210-0AHO1
Number of inputs 8
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Max. 0 mA
- Internal Max. 22 mA
Power dissipation Max. 1.85 W
Input characteristic curve Type 2,EN61131-2
Reverse polarity protection for inputs Yes
Input voltage
- For low signal (“0”) -3Vto9V
- For high signal (“1”) 12Vto30V
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx. 70 g
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DI 16 x 24 VDC

DI16x 24 VDC

DIGITAL INPUT MODULES

General characteristics

- 16 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage

- Can accommodate two-wire proximity sensors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each input) indicate the inputs’ states

00 [ T 08
Terminal Assignment Terminal Assignment DI1 L <H DI9
1 Input O 11 Input 8 DI2 DI10
—< 00> <H—
2 Input 1 12 Input 9
DI3 N <K DI11
3 Input 2 13 Input 10 .
4 Input 3 14 Input 11 D4 > <K Dl
5 Input 4 15 Input 12 DIS | > <K | DI13
6 Input 5 16 Input 13 DI6 DI14
7 I ; 6 17 I ; 14 - H
nput nput DI7 DI15
=L o> <to—
8 Input 7 18 Input 15 L+ L+
9 L+,24VDC 19 L+, 24 VDC —p Che—
10 AUX 20 AUX ADX o j20m4-AYX
al data/Orde g data
Digital Input Module — DI 16 x 24 VDC 600-210-0AP21
Number of inputs 16
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Max. 0 mA
- Internal Max. 23 mA
Power dissipation Max. 3.7 W
Input characteristic curve Type 2,EN61131-2
Reverse polarity protection for inputs Yes
Input voltage
- For low signal (“0”) 3Vto9V
- For high signal (“1”) 12Vto30V
Hot-pluggable Yes
Dimensions (Hx W x D) 110 mm x 25 mm x 73 mm
Weight Approx. 110 g
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DIGITAL INPUT MODULES

DI 3 x 24 VDC, 3-wire

General characteristics

- 2 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage
- Can accommodate 3-wire sensors
- Fuse for 24 VDC

- A blue LED indicates the module’s operating status
- Green LEDs (one for each input) indicate the inputs’ states

Digital Input Module — DI 3 x 24 VDC, 3-wire

DI 3 x 24 VDC, 3-wire

Terminal Assignment

Terminal Assignment
Input O
L+,24VDC
GND

Input 1

L+, 24 VDC
GND

Input 2
L+,24VDC
GND

AUX

O © N O ok W N -

_
o

600-210-0CCO1

Oooovoovooyv

—

10

Number of inputs 3
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Current draw

- External Max. 0 mA

- Internal Max. 22 mA
Power dissipation Max. 0.7 W
Input characteristic curve Type 2,EN61131-2
Reverse polarity protection for inputs Yes

Input voltage

For low signal (“0”) 3Vto9V
For high signal (“1”) 12Vto30V
L+ fuse 4A
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx. 70 g
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DI 6 x 24 VDC, 3-wire

DI6x24 VDC, 3-wire

Terminal Assignment

Terminal Assignment Terminal Assignment
1 Input O 11 Input 3

2 L+,24 VDC 12 L+,24 VDC
3 GND 13 GND

4 Input 1 14 Input 4

5 L+,24 VDC 15 L+,24 VDC
6 GND 16 GND

7 Input 2 17 Input 5

8 L+,24VDC 18 L+, 24 VDC
9 GND 19 GND

10 AUX 20 AUX

DIGITAL INPUT MODULES

General characteristics

- 6 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage

- Can accommodate 3-wire sensors

- Fuse for 24 VDC

- A blue LED indicates the module’s operating status

- Green LEDs (one for each input) indicate the inputs’ states

DIO S T2
L oo | ot
CNB | eSNP
%‘D q_%
CND | eSND
2 | | LlDs
L* o0 | oottt
CND | eSNP
AUXS 10200 AU

Technical data/Ordering data

Digital Input Module — DI 6 x 24 VDC, 3-wire 600-210-0CF21
Number of inputs 6
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Max. 0 mA
- Internal Max. 22 mA
Power dissipation Max. 1.4 W
Input characteristic curve Type 2, EN 61131-2
Reverse polarity protection for inputs Yes
Input voltage
- For low signal (“0”) 3Vto9V
- For high signal (“1”) 12Vto30V
L+ fuse 4 A per group
Group 1: terminals 2, 5, and 8 | Group 2: terminals 12, 15, and 18
Hot-pluggable Yes
Dimensions (Hx W x D) 110 mm x 25 mm x 73 mm
Weight Approx. 110 g
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DIGITAL OUTPUT MODULES

DO 2 x24 VDC, 500 mA

General characteristics

- 2 outputs (electrically isolated from the backplane bus)

- 24 VDC output voltage

- Output current of 500 mA per channel

- Works with solenoid valves, contactors, small motors, etc.

- A blue LED indicates the module’s operating status

- Green LEDs (one for each output) indicate the outputs’
states

Digital Output Module — DO 2 x 24 VDC, 500 mA

DO 2 x 24 VDC, 500 mA

Terminal Assignment

Terminal Assignment
1 Output 0

2 Output 1

3 GND

4 GND

5 L+, 24 VDC
6 L+, 24 VDC
7 AUX

8 AUX

9 L+,24VDC
10 AUX

600-220-0ABO1

ooooooooAA

—

10

Number of outputs 2

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Supply voltage U, U

- Rated 24 VDC

- Ripple U Max. 3.6V

- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms S0V

Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA
Current draw

- External Max. 10 mA + load
- Internal Max. 27.5 mA
Power dissipation Max. 0.7 W
Output short-circuit protection Electronic, for each channel
Inductive cutoff voltage limit -48V
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx. 70 g
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DO 4 x 24 VDC, 500 mA

DO 4 x 24 VDC, 500 mA

General characteristics

- 4 outputs (electrically isolated from the backplane bus)

- 24 VDC output voltage

- Output current of 500 mA per channel

- Outputs work with solenoid valves, contactors, small
motors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each output) indicate the outputs’
states

Digital Output Module — DO 4 x 24 VDC, 500 mA

Terminal Assignment

Terminal Assignment
Output 0
Output 1
Output 2
Output 3
L+, 24 VDC
L+, 24 VDC
AUX

AUX
L+,24VDC
AUX

O © N O ok w N =

—_
(=}

600-220-0ADO1

DIGITAL OUTPUT MODULES

DOV,
Do1|
DO2,
blek)

—

oooooodAAA

10

Number of outputs 4
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Supply voltage U, U,

- Rated 24 VDC

- Ripple U Max. 3.6V
- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms 50V
Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA

Current draw

- External Max. 20 mA + load

- Internal Max. 30 mA

Power dissipation Max. 1.0 W

Output short-circuit protection Electronic, for each channel
Inductive cutoff voltage limit -48V

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g

Systeme Helmholz GmbH | 91091 GroRenseebach | Phone +49 9135 7380-0 | Fax +49 9135 7380-110 | www.helmholz.com



DIGITAL OUTPUT MODULES

DO 8 x 24 VDC, 500 mA

DOOJ

=
Terminal  Assignment Dﬂ_d
1 Output 0 DO2
2 Output 1 Dg:
3 Output 2
4 Output 3 D%'Q
5 Output 4 DO5 <
6 Output 5 DOG ) L
7 Output 6 DO7, L4
8 Output 7 L+
9 L+, 24 VDC —
10 AUX AUX{H10
DO 8 x 24 VDC, 500 mA
General characteristics
- 8 outputs (electrically isolated from the backplane bus)
- 24 VDC output voltage
- Output current of 500 mA per channel
- Outputs work with solenoid valves, contactors, small
motors
- A blue LED indicates the module’s operating status
- Green LEDs (one for each output) indicate the outputs’
states
al data/Ordering data
Digital Output Module — DO 8 x 24 VDC, 500 mA 600-220-0AHO1
Number of outputs 8
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Supply voltage U, U,
- Rated 24 VDC
- Ripple U Max. 3.6V
- Permissible range (with ripple) 20-30V
- Voltage for t < 10 ms 50V
Output current
- Rated 500 mA
- Leakage current Max. 0.5 mA

Current draw

- External Max. 40 mA + load

- Internal Max. 35 mA

Power dissipation Max. 2.5 W

Output short-circuit protection Electronic, for each channel
Inductive cutoff voltage limit -48V

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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DIGITAL OUTPUT MODULES

DO 16 x 24 VDC, 500 mA

General characteristics

- 16 outputs (electrically isolated from the backplane bus)

- 24 VDC output voltage

- Output current of 500 mA per channel

- Outputs work with solenoid valves, contactors, small
motors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each output) indicate the outputs’
states

DO 16 x 24 VDC, 500 mA

000 T qoos
Terminal Assignment Terminal Assignment @4 D_QQ
1 Output O 11 Output 8

D0z | H{Dot0
2 Output 1 12 Output 9
D03 | DOt
3 Output 2 13 Output 10
4 Output 3 14 Output 11 DO4 < e D012
5 Output 4 15 Output 12 DOS) <] > DO13
SR [ R T ol | Pl
utpu utpu
. o DO7L q | 4ROT15
utput 7 18 Output 15 L+ L+
9 L+,24VDC 19 L+, 24 VDC —] Che—
10 AUX 20 AUX ADX o 20X
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DIGITAL OUTPUT MODULES

Digital Output Module — DO 16 x 24 VDC, 500 mA

600-220-0AP21

Number of outputs 16
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Supply voltage U, U,

- Rated 24 VDC

- Ripple U Max. 3.6V
- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms 50V
Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA

Current draw

- External Max. 80 mA + load

- Internal Max. 47 mA

Power dissipation Max. 2.5 W

Output short-circuit protection Electronic, for each channel
Inductive cutoff voltage limit -48V

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 25 mm x 73 mm

Weight

Approx.110g

Systeme Helmholz GmbH | 91091 GroRenseebach | Phone +49 9135 7380-0 | Fax +49 9135 7380-110 | www.helmholz.com




DIO 2 x In/2 x Out 24 VDC, 500 mA

DIO 2 xIn/2 x Out 24 VDC, 500 mA

General characteristics

- 2 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage

- Can accommodate two-wire proximity sensors

- 2 outputs (electrically isolated from the backplane bus)
- 24 VDC output voltage

DIGITAL MIX MODULES

9
IS

0 £
Terminal  Assignment DI1_| N
1 Input 0 +
g
2 Input 1
L+
3 L+, 24 VDC —
4 L+,24 VDC D% <]
5 Output 0 DO18 ¢
oo g
AUX
8 AUX —
L+
9 L+,24 VDC —
10 AUX AUX{10

- Output current of 500 mA per channel

- Outputs work with solenoid valves, contactors, small
motors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each input) indicate the inputs’ and

outputs’ states

Digital Mix Module — DIO 2 x In/2 x Out 24 VDC, 500 mA 600-230-0ADO1
Number of inputs 2

Input characteristic curve Type 2, EN 61131-2
Reverse polarity protection for inputs Yes

Input voltage

- For low signal (“0”) -3Vto9V

- For high signal (“1”) 12Vto30V
Number of outputs 2

Supply voltage U, U,

- Rated 24 VDC

- Ripple U Max. 3.6 V

- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms 50V

Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA
Output short-circuit protection Electronic, for each channel
Inductive cutoff voltage limit -48V

Current draw

- External Max. 10 mA +load
- Internal Max. 25 mA
Power dissipation Max. 1.2 W
Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70g
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DIGITAL MIX MODULES

DIO 4 x In/4 x Out 24 VDC, 500 mA

General characteristics

- 4 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage

- Can accommodate two-wire proximity sensors

- 4 outputs (electrically isolated from the backplane bus)
- 24 VDC output voltage

al data/Orde g data

Digital Mix Module — DIO 4 x In/4 x Out 24 VDC, 500 mA

DIO 4 x In/4 x Out 24 VDC, 500 mA

Terminal Assignment DIO |

>1

Terminal  Assignment DL'D
1 Input O

D2 |
2 Input 1

D3 |y
3 Input 2
4 Input 3 20 <]
5 Output 0 DO1 q
——— oo

utpu
8 Out D% <
put3 L+

9 L+, 24 VDC —
10 AUX AUX{H10

- Output current of 500 mA per channel

- Outputs work with solenoid valves, contactors, small
motors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each input) indicate the inputs’ and

outputs’ states

600-230-0AHO1

Number of inputs 4

Input characteristic curve Type 2,EN 61131-2
Reverse polarity protection for inputs Yes

Input voltage

- For low signal (“0”) -3Vto9V

- For high signal (“1”) 12Vto30V
Number of outputs 4

Supply voltage U, U,

- Rated 24 VDC

- Ripple U Max. 3.6V

- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms 50V

Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA

Output short-circuit protection

Electronic, for each channel

Inductive cutoff voltage limit

-48V

Current draw

- External Max. 20 mA + load
- Internal Max. 28 mA
Power dissipation Max. 1.95W
Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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DIGITAL MIX MODULES

DIO 8 x Out/8 x In 24 VDC, 500 mA

General characteristics

- 8 inputs (electrically isolated from the backplane bus)

- 24 VDC input voltage

- Can accommodate two-wire proximity sensors

- 8 outputs (electrically isolated from the backplane bus)

- 24 VDC output voltage

- Output current of 500 mA per channel

- Outputs work with solenoid valves, contactors, small
motors

- A blue LED indicates the module’s operating status

- Green LEDs (one for each input) indicate the inputs’ and
outputs’ states

DIO 8 x Out/8 x In 24 VDC, 500 mA

000 o
Terminal Assignment Terminal Assignment DO1, ] <H DI1
1 Output O 11 Input 0 DO2 DI2
2 Output 1 12 Input 1 D& < 45
3 Output 2 13 Input 2 —¢< <K
4 Output 3 14 Input 3 EEE ] <K Dld
5 Output 4 15 Input 4 DOS, <] <K DIS
6 Output 5 16 Input 5 DOG ] <N DI6
7 Output 6 17 Input 6
8 Output 7 18 Input 7 Sg < <K oL
9 L+, 24VDC 19 L+, 24 VDC =40 ]
10 AUX 20 AUX AUXE 10|20 4RUX
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DIGITAL MIX MODULES

Technical data/Ordering data

Digital Mix Module — DIO 8 x Out/8 x In 24 VDC, 500 mA

600-230-0AP21

Number of inputs 8

Input characteristic curve Type 2,EN 61131-2
Reverse polarity protection for inputs Yes

Input voltage

- For low signal (“0”) -3Vto9V

- For high signal (“1”) 12Vto30V
Number of outputs 8

Supply voltage U, U

- Rated 24 VDC

- Ripple U Max. 3.6V

- Permissible range (with ripple) 20-30V

- Voltage for t < 10 ms S0V

Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA

Output short-circuit protection

Electronic, for each channel

Inductive cutoff voltage limit

-48V

Current draw

- External Max. 40 mA + load
- Internal Max. 35 mA
Power dissipation Max. 4.35 W
Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 25 mm x 73 mm

Weight

Approx. 110 g
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ANALOG INPUT MODULES

Al 2 x I, 0/4—20 mA, £20 mA, 12-Bit

AQ £
Terminal  Assignment @'D-
1 AIO + Al1
2 AIO - @I‘D+
3 Al + >
4 All- Lt 4;
5 L+,24VDC A o
6 L+, 24 VDC ND
7 L-, GND EE-D
8 L-, GND —
9 Mana MAM‘D
10 AUX AUXE 10
AI2x1,0/4-20 mA, £20 mA, 12-Bit
General characteristics Module parameters
- 2 analog inputs for measuring current (electrically isolated - Diagnostic alarm: ON | OFF
from the backplane bus) - Overflow/underflow diagnosis: ON | OFF
- 2 process input words - Representation values: SIMATIC* S7 | SIMATIC* S5
- Measuring ranges of 0—-20 mA, 4-20 mA, £20 mA,
individually configurable for each channel Parameters for each channel
- Measurement resolution of 12 bits + sign - Wire break detection (for 4-20 mA only): ON | OFF
- Diagnostic messages - Interference frequency suppression:
- Wire break detection (for 4—20 mA) None | TOHz | 50 Hz | 60 Hz | 400 Hz
- Limit value alarms for each channel - Measuring range:
- A bi-color LED (blue/red) indicates the module’s operating Disabled | 0-20 mA | 4-20 mA | £20 mA
status and any malfunctions - Limit value alarms enabled: ON | OFF

- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 2 x1,0/4-20 mA, +20 mA, 12-Bit

600-250-4ABO1

Number of inputs 2
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Current draw

- External Not required
- Internal Max. 95 mA
Power dissipation Max. 0.7 W

Measuring ranges/load resistance

0-20 mA/50 ohms
4-20 mA/50 ohms

+20 mA/50 ohms
Measuring method Integration
Measurement resolution 12 bits + sign

Interf. frequency suppression

None | 10Hz | S0 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break (for 4-20 mA only)

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the
nominal range

. Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05 %/K relative to the nominal range

Parameter configuration length 12 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70g
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Al 4 x 1, 0/4—20 mA, £20 mA, 12-Bit

Al4 x1,0/4-20 mA, 20 mA, 12-Bit

General characteristics

- 4 analog inputs for measuring current (electrically isolated
from the backplane bus)

- 4 process input words

- Measuring ranges of 0—-20 mA, 4-20 mA, £20 mA,
individually configurable for each channel

- Measurement resolution of 12 bits + sign

- Diagnostic messages

- Wire break detection (for 4—20 mA)

- Limit value alarms for each channel

- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG INPUT MODULES

0 £
Terminal Assignment @_D _
1 AIO + Al1
7 A0 - @’D+
3 All + > -
4 All - Al2 >+
5 AI2 + @ > -
6 AI2 - A3 |,
7 Al3 + @

° Al MANA-[> -
9 Mana —{]
10 AUX AUXL 10

Module parameters

- Diagnostic alarm: ON | OFF

- Overflow/underflow diagnosis: ON | OFF

- Representation values: SIMATIC* S7 | SIMATIC* S5

Parameters for each channel
- Wire break detection (for 4-20 mA only): ON | OFF
- Interference frequency suppression:
None | TOHz | 50 Hz | 60 Hz | 400 Hz
- Measuring range:
Disabled | 0-20 mA | 4-20 mA | £20 mA
- Limit value alarms enabled: ON | OFF
- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 4 x1,0/4-20 mA, +20 mA, 12-Bit

600-250-4ADO1

Number of inputs 4
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Current draw

- External Not required
- Internal Max. 95 mA
Power dissipation Max. 0.7 W

Measuring ranges/load resistance

0-20 mA/50 ohms
4-20 mA/50 ohms

+20 mA/50 ohms
Measuring method Integration
Measurement resolution 12 bits + sign

Interf. frequency suppression

None | 10Hz | S0 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break (for 4-20 mA only)

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the
nominal range

. Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05 %/K relative to the nominal range

Parameter configuration length 22 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70g
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ANALOG INPUT MODULES

Al2xU, 10V, =10V, 1=5 V, 12-Bit

Y Bvy
Terminal  Assignment @'D-
1 AIO + Al1
2 AIO - @I‘D+
3 Al + >
4 All - Lt 40
5 L+,24VDC A
6 L+, 24 VDC ND
7 L-, GND EE-D
8 L-, GND —
9 Mana MAM‘D
10 AUX AUXE 10
AI2x U, +10V,0-10V, 1-5V, 12-Bit
General characteristics Module parameters
- 2 analog inputs for measuring voltage (electrically isolated - Diagnostic alarm: ON | OFF
from the backplane bus) - Overflow/underflow diagnosis: ON | OFF
- 2 process input words - Representation values: SIMATIC* S7 | SIMATIC* S5
- Measuring ranges of 0-10V, 1-5V, £10V, 5V, £2.5 V,
individually configurable for each channel Parameters for each channel
- Measurement resolution of 12 bits + sign - Wire break detection (for 1-5 V only): ON | OFF
- Diagnostic messages - Interference frequency suppression:
- Wire break detection (for 1-5 V) None | TOHz | 50 Hz | 60 Hz | 400 Hz
- Limit value alarms for each channel - Measuring range:
- A bi-color LED (blue/red) indicates the module’s operating Disabled | 0-10V | 1-5V [ £10V | £5V | 2.5V
status and any malfunctions - Limit value alarms enabled: ON | OFF

- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al2xU, £10V, 0-10V, 1-5V, 12-Bit

600-252-4ABO1

Number of inputs 2
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Current draw

- External Not required
- Internal Max. 95 mA
Power dissipation Max. 0.7 W

Measuring ranges/load resistance

0-10 V/10 Mohms
1-5V/10 Mohms

+10 V/10 Mohms

+5V/10 Mohms

+2.5V/10 Mohms
Measuring method Integration
Measurement resolution 12 bits + sign

Interf. frequency suppression

None | 10Hz | S0 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break (for 1-5 V only)

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the

nominal range

- Basic error limit +0.3%, operational error limit at 25 °C, relative to the
nominal range

- Temperature error +0.005 %/K relative to the nominal range

- Linearity error +0.05 %/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 12 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110mm x 14 mm x 73 mm

Weight

Approx.70 g
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ANALOG INPUT MODULES

Al 4 xU, 10V, 0=10V, 1=5 V, 12-Bit

X By
Terminal Assignment @_D_
1 AIO + Al1
2 AIO - @'D+
3 Al + P> -
4 All - AZ Sy
5 Al2 + @.D -
6 Al2 - Al3 -
7 AI3 + (\I
s AlS- MANA-[> -
9 Mana —J
10 AUX AUX{10
Al4xU, +10V,0-10V, 1-5V, 12-Bit
General characteristics Module parameters
- 4 analog inputs for measuring voltage (electrically isolated - Diagnostic alarm: ON | OFF
from the backplane bus) - Overflow/underflow diagnosis: ON | OFF
- 4 process input words - Representation values: SIMATIC* S7 | SIMATIC* S5
- Measuring ranges of 0-10V, 1-5V, £10V, 5V, £2.5 V,
individually configurable for each channel Parameters for each channel
- Measurement resolution of 12 bits + sign - Wire break detection (for 1-5 V only): ON | OFF
- Diagnostic messages - Interference frequency suppression:
- Wire break detection (for 1-5 V) None | TOHz | 50 Hz | 60 Hz | 400 Hz
- Limit value alarms for each channel - Measuring range:
- A bi-color LED (blue/red) indicates the module’s operating Disabled | 010V | 1-5V | £10V | £5V | 2.5V
status and any malfunctions - Limit value alarms enabled: ON | OFF

- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al4x U, 10V, 0-10V, 1-5V, 12-Bit

600-252-4ADO1

Number of inputs 4
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No

Current draw

- External Not required
- Internal Max. 95 mA
Power dissipation Max. 0.7 W

Measuring ranges/load resistance

0-10 V/10 Mohms
1-5V/10 Mohms

+10 V/10 Mohms

+5V/10 Mohms

+2.5V/10 Mohms
Measuring method Integration
Measurement resolution 12 bits + sign

Interf. frequency suppression

None | 10Hz | S0 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break (for 1-5 V only)

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the
nominal range

. Temperature error

+0.005%/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 22 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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Al 1/2 x R, RTD, 16-Bit, 2/3/4-wire

AI'1/2 X R, RTD, 16-Bit, 2/3/4-wire

General characteristics

- 1/2 inputs for measuring resistance (electrically isolated
from the backplane bus)

- 2 process input words

- Measuring ranges: 150 ohms, 300 ohms, 600 ohms,
3000 ohms, 6000 ohms, PT100, PT1000, Ni100, Ni1000,
LG-Ni1000, individually configurable for each channel

- Can accommodate 2/3/4-wire sensors

- Measurement resolution of 15 bits + sign

- Diagnostic messages

- Wire break detection

- Limit value alarms for each channel

- A bi-color LED (blue/red) indicates the module’s operating

status and any malfunctions

ANALOG INPUT MODULES

o
Terminal Assignment >
1 AIO +
Al1 N
2 AIO -
3 Al + o >
4 Al - —d
L+
5 L+, 24 VDC —{]
6 L+, 24 VDC GND{
7 L-, GND GND| s
8 L-, GND
MANA L]
9 Mana
A%—Dm
10 AUX

=1l
B N =
AON -

Module parameters
- Diagnostic alarm: ON | OFF
- Overflow/underflow diagnosis: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5
- Temperature unit:
Celsius x 10 | Fahrenheit x 10 | Kelvin x 10

Parameters for each channel

- Wire break detection: ON | OFF

- Interference frequency suppression:
None | TOHz | 50 Hz | 60 Hz | 400 Hz

- Measuring range:
150 ohms | 300 ohms | 600 ohms | 3000 ohms | 6000
ohms | PT100 | PT1000 | Ni100 | Ni1000]| LG-Ni1000

- Sensor type: Disabled | 2-wire | 3-wire (channel O only) |
4-wire (channel 0 only)

- Limit value alarms enabled: ON | OFF

- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 1/2 x R, RTD, 16-Bit, 2/3/4-wire

600-253-4ABO1

Number of inputs 1/2
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Not required
- Internal Max. 140 mA
Verlustleistung Max. 1.0 W
Measuring ranges 150 ohms
300 ohms
600 ohms
3,000 ohms
6,000 ohms
PT100
PT1000
Ni100
Ni1000
LG-Ni1000
Measuring method Integration
Measurement resolution 15 bits + sign

Interf. frequency suppression

None | 10Hz | 50 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

. Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05 %/K relative to the nominal range

Parameter configuration length 14 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70g
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Al 2/4 x R, RTD, 16-Bit, 2/3/4-wire

Al 2/4 X R, RTD, 16-Bit, 2/3/4-wire

General characteristics

- 2/4 inputs for measuring resistance (electrically isolated
from the backplane bus)

- 4 process input words

- Measuring ranges: 150 ohms, 300 ohms, 600 ohms,
3000 ohms, 6000 ohms, PT100, PT1000, Ni100, Ni1000,
LG-Ni1000, individually configurable for each channel

- Can accommodate 2/3/4-wire sensors

- Measurement resolution of 15 bits + sign

- Diagnostic messages

- Wire break detection

- Limit value alarms for each channel

- A bi-color LED (blue/red) indicates the module’s operating

status and any malfunctions

ANALOG INPUT MODULES

=
)

Terminal Assignment

>1
Terminal Assignment 1>
1 AIO + All >
2 AIO - e
3 All +
A2 >
4 AIl -
5 AL2 + >
6 Al2 - g >
7 Al3 + E-D
8 Al3 - MM—D
9 M
A% oo
10 AUX
1,5 1,5
2;6 2; 6
3;7
4;8 4; 8

Module parameters
- Diagnostic alarm: ON | OFF
- Overflow/underflow diagnosis: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5
- Temperature unit:
Celsius x 10 | Fahrenheit x 10 | Kelvin x 10

Parameters for each channel

- Wire break detection: ON | OFF

- Interference frequency suppression:
None | TOHz | 50 Hz | 60 Hz | 400 Hz

- Measuring range:
150 ohms | 300 ohms | 600 ohms | 3,000 ohms | 6,000
ohms | PT100 | PT1000 | Ni100 | Ni1000 | LG-Ni1000

- Sensor type: Disabled | 2-wire | 3-wire (channels 0 & 2
only) | 4-wire (channels O & 2 only)

- Limit value alarms enabled: ON | OFF

- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 2/4 x R, RTD, 16-Bit, 2/3/4-wire

600-253-4ADO1

Number of inputs 2/4
Electrically isolated from backplane bus Yes
Channels electrically isolated from each other No
Current draw
- External Not required
- Internal Max. 140 mA
Verlustleistung Max. 1.0 W
Measuring ranges 150 ohms
300 ohms
600 ohms
3,000 ohms
6,000 ohms
PT100
PT1000
Nil00
Nil000
LG-Ni1000
Measuring method Integration
Measurement resolution 15 bits + sign

Interf. frequency suppression

None | 10Hz | S0 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Wire break

Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

. Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05 %/K relative to the nominal range

Parameter configuration length 26 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g

Systeme Helmholz GmbH | 91091 GroRenseebach | Phone +49 9135 7380-0 | Fax +49 9135 7380-110 | www.helmholz.com




Al 2 x TC, 16-Bit

Al 2 xTC, 16-Bit

General characteristics

- 2 inputs (electrically isolated from the backplane bus)

- 2 process input words

- 2 process output words (for temperature compensation)
- Measuring range of 80 mV

- Supported thermocouples: E, ], K, N, R, S, T, B, C, L

- Measurement resolution of 15 bits + sign

- External or internal temperature compensation

- Diagnostic messages

- Limit value alarms for each channel

- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

Systeme Helmholz GmbH | 91091 GroRenseebach | Phone +49 9135 7380-0 | Fax +49 9135 7380-110 | www.helmholz.com

ANALOG INPUT MODULES

Terminal Assignment

A0 [
Terminal Assignment < >
1 AIO + Al1
2 AIO - d"[>+
3 ATl + D>
4 ATl - L in
5 L+,24VDC L 40
6 L+, 24 VDC GND s
7 L-, GND

2 GND
8 L-, GND MEL\'D
9 Mana —{]
10 AUX AUX{M10

Module parameters
- Diagnostic alarm: ON | OFF
- Overflow/underflow diagnosis: ON | OFF
- Representation values:
SIMATIC* S7 | SIMATIC* S5 (for £80 mV only)
- Temperature unit:
Celsius x 10 | Fahrenheit x 10 | Kelvin x 10

Parameters for each channel

- Wire break detection: ON | OFF
- Interference frequency suppression:

None | TOHz | 50 Hz | 60 Hz | 400 Hz

- Measuring range: £80 mV
- Thermocouples:E| J|K|N|R[S|T|B|]C]L
- Temperature compensation:

Internal | External | Process data-based

- Limit value alarms enabled: ON | OFF
- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.



ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 2 x TC, 16-Bit

600-254-4ABO1

Number of inputs 2

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Not required

- Internal Max. 95 mA

Power dissipation Max. 0.7 W

Measuring ranges +80 mV

Thermocouples E (-270°Ct0990°C)
J (-210°C to 1,200 °C)
K (-270°Cto 1,380 °C)
N (-270°Cto 1,320°C)
R (-50°Cto1,775°C)
S (-50°Cto1,775°C)
T (-270°Cto 405 °C)
B (0°Cto1,800°C)
C (0°Cto02,320°C)
L (0°Cto900°C)

Measuring method Integration

Measurement resolution 15 bits + sign

Interf. frequency suppression

None | 10 Hz | 50 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 26 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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Al 4 x TC, 16-Bit

Al 4xTC, 16-Bit

General characteristics

- 4 inputs (electrically isolated from the backplane bus)

- 4 process input words

- 4 process output words (for temperature compensation)

- Measuring range of 80 mV

- Supported thermocouples: E, ], K, N, R, S, T, B, C, L

- Measurement resolution of 15 bits + sign

- External or internal temperature compensation

- Diagnostic messages

- Limit value alarms for each channel

- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG INPUT MODULES

¥
Terminal  Assignment d.—[>-
1 AIO + Al
2 AIO - d"‘>+
3 Al + D>
4 Al - Al2 >+
5 ALZ + d >
6 Al2- A3 L,
7 Al3 + d
- o MANAF[>-
9 Mana —a{]
10 A0 AUX 10

Module parameters
- Diagnostic alarm: ON | OFF
- Overflow/underflow diagnosis: ON | OFF
- Representation values:
SIMATIC* S7 | SIMATIC* S5 (for £80 mV only)
- Temperature unit:
Celsius x 10 | Fahrenheit x 10 | Kelvin x 10

Parameters for each channel
- Wire break detection: ON | OFF
- Interference frequency suppression:
None | TOHz | 50 Hz | 60 Hz | 400 Hz
- Measuring range: £80 mV
- Thermocouples:E| J|K|N|R[S|T|B|]C]L
- Temperature compensation:
Internal | External | Process data-based
- Limit value alarms enabled: ON | OFF
- Upper/lower limit: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG INPUT MODULES

Technical data/Ordering data

Analog Input Module —
Al 4 x TC, 16-Bit

600-254-4ADO1

Number of inputs 4

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Not required

- Internal Max. 95 mA

Power dissipation Max. 0.7 W

Measuring ranges +80 mV

Thermocouples E  (-270°Ct0990°C)
] (-210°Cto 1,200 °C)
K (-270°Cto 1,380 °C)
N (-270°Cto 1,320°C)
R (-50°Cto1,775°C)
S (-50°Cto1,775°C)
T (-270°Cto 405 °C)
B (0°Cto1,800°C)
C (0°Cto2,320°C)
L (0°Cto900°C)

Measuring method Integration

Measurement resolution 15 bits + sign

Interf. frequency suppression

None | 10 Hz | 50 Hz | 60 Hz | 400 Hz

Diagnoses

Upper measuring range limit exceeded (overflow)
Lower measuring range limit fallen below (underflow)
Parameter assignment error

Process alarms

Upper and lower limit per channel

Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05 %/K relative to the nominal range

Parameter configuration length 26 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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AO 2 x 1, 0/4-20 mA, 12-Bit

AO 2x1,0/4-20 mA, 12-Bit

General characteristics

- 2 analog outputs (electrically isolated from the

backplane bus)

- 2 process output words (4 bytes)

- Output range of 0—20 mA, 4-20 mA

- Resolution of 12 bits

- Substitute value functionality

- Diagnostic messages

- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG OUTPUT MODULES

o0
Terminal Assignment E -
1 AOO + AO1
2 AOO - E <J+
3 AO1 + ] -
4 AO1 - MANAL —

S Mana L+ | )

6 L+, 24 VDC v

7 L+,24 VDC

8 L-, GND GNDL

9 L-, GND GE-D
10 AUX A im0

Module parameters
- Diagnostic alarm: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5

Parameters for each channel

- Wire break detection: ON | OFF

- Output range: 0-20 mA | 4-20 mA

- Available substitute value options: Outputs de-energized |
Retain last value | Apply substitute value

- Substitute value: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG OUTPUT MODULES

Technical data/Ordering data

Analog Output Module —
AO 2 x1,0/4-20 mA, 12-Bit

600-260-4ABO1

Number of outputs 2

Output ranges 0-20 mA
4-20mA

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Max. 60 mA

- Internal Max. 26 mA

Power dissipation Max. 1.9W

Connection for actuators

2-wire connection

Load resistance Max. 600 ohms
Inductive load Max. 100 mH
No-load voltage Max. 18V
Reading calculation
- Resolution 12 bits
- Settling time 0.2 ms for resistive loads
2.2 ms for capacitive loads
0.5 ms for inductive loads (<=1 mH)
3.3 ms for inductive loads (<=3.3 mH)
Diagnoses External reference voltage missing (L+)
Wire break
Parameter assignment error
Error limits

- Operational error limit

+0.5 % within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 7 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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AO 4 x 1, 0/4—20 mA, 12-Bit

AO 4x1,0/4-20 mA, 12-Bit

General characteristics
- 4 analog outputs (electrically isolated from the
backplane bus)
- 4 process output words (8 bytes)
- Output range of 0—20 mA, 4-20 mA
- Resolution of 12 bits
- Substitute value functionality
- Diagnostic messages
- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG OUTPUT MODULES

AQ0

=
Terminal  Assignment E_D _
1 AOO + AO1
2 AOO- E <+
3 AOT + -
4 AO1 - AO24 1,
5 AO2 + E ] -
6 AO2 - AO3 <+
7 AO3 + IE
8 AO3 - L1
9 GND GND
10 AUX AUX{10

Module parameters
- Diagnostic alarm: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5

Parameters for each channel

- Wire break detection: ON | OFF

- Output range: 0-20 mA | 4-20 mA

- Available substitute value options: Outputs de-energized |
Retain last value | Apply substitute value

- Substitute value: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG OUTPUT MODULES

Technical data/Ordering data

Analog Output Module —
AO 4 x1,0/4-20 mA, 12-Bit

600-260-4ADO1

Number of outputs 4

Output ranges 0-20 mA
4-20mA

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Max. 100 mA

- Internal Max. 26 mA

Power dissipation Max. 3 W

Connection for actuators

2-wire connection

Load resistance Max. 600 ohms
Inductive load Max. 100 mH
No-load voltage Max. 18 V
Reading calculation
- Resolution 12 bits
- Settling time 0.2 ms for resistive loads
2.2 ms for capacitive loads
0.5 ms for inductive loads (<=1 mH)
3.3 ms for inductive loads (<=3.3 mH)
Diagnoses External reference voltage missing (L+)
Wire break
Parameter assignment error
Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 13 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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AO 2x U, 10V, 0-10V, 1-5V, 12-Bit

AO2xU, +10V,0-10V, 1-5V, 12-Bit

General characteristics
- 2 analog outputs (electrically isolated from the
backplane bus)
- 2 process output words (4 bytes)
- Outputrange of £10V, 0-10V, 1-5V
- Resolution of 12 bits + sign
- Substitute value functionality
- Diagnostic messages
- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG OUTPUT MODULES

AL
Terminal Assignment -
1 AOO + AO1

+
2 AOO - [j <
3 AO1 + L] -
4 AO1 - MM-D
5 Mana L+_ ]
6 L+, 24 VDC L+
7 L+, 24 VDC e

+ GND

8 L-, GND GE ]
9 L-, GND —]
10 AUX AUX{ 10

Module parameters
- Diagnostic alarm: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5

Parameters for each channel

- Wire break detection: ON | OFF

- Outputrange: £10V | 0-10V | 1-5V

- Available substitute value options: Outputs de-energized |
Retain last value | Apply substitute value

- Substitute value: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG OUTPUT MODULES

Technical data/Ordering data

Analog Output Module —
AO2xU,+10V,0-10V, 1-5V, 12-Bit

600-261-4ABO1

Number of outputs 2

Output ranges 10V
0-10V
1-5V

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Max. 45 mA

- Internal Max. 24 mA

Power dissipation Max. 1.6 W

Connection for actuators

2-wire connection

Load resistance Min. 1 kohm
Capacitive load Max. 1 pF
Short-circuit protection Yes
Short-circuit current Max. 25 mA
Reading calculation
- Resolution 12 bits + sign
- Settling time 0.2 ms for resistive loads
2.2 ms for capacitive loads
0.5 ms for inductive loads (<=1 mH)
3.3 ms for inductive loads (<=3.3 mH)
Diagnoses External reference voltage missing (L+)
Short circuit to GND
Parameter assignment error
Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 7 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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AO 4 x U, 10V, 0—10V, 1-5 V, 12-Bit

AO4xU, £10V,0-10V, 1-5V, 12-Bit

General characteristics
- 4 analog outputs (electrically isolated from the
backplane bus)
- 4 process output words (8 bytes)
- Outputrange of £10V, 0-10V, 1-5V
- Resolution of 12 bits + sign
- Substitute value functionality
- Diagnostic messages
- A bi-color LED (blue/red) indicates the module’s operating
status and any malfunctions

ANALOG OUTPUT MODULES

AQ0

=
Terminal  Assignment E_D _
1 AOO + AO1
2 AOO- E <+
3 AOT + -
4 AO1 - AO24 4,
5 AO2 + E ] -
6 AO2 - AO3 <+
7 AO3 + IE
8 AO3 - L1
9 GND GNDy 1
10 AUX AUX{ 10

Module parameters
- Diagnostic alarm: ON | OFF
- Representation values: SIMATIC* S7 | SIMATIC* S5

Parameters for each channel

- Wire break detection: ON | OFF

- Outputrange: £10V | 0-10V | 1-5V

- Available substitute value options: Outputs de-energized |
Retain last value | Apply substitute value

- Substitute value: 16-bit analog value (+27648)

*SIMATIC is a registered trademark of Siemens AG.
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ANALOG OUTPUT MODULES

Technical data/Ordering data

Analog Output Module —
AO4xU,+10V,0-10V, 1-5V, 12-Bit

600-261-4ADO1

Number of outputs 4

Output ranges 10V
0-10V
1-5V

Electrically isolated from backplane bus Yes

Channels electrically isolated from each other No

Current draw

- External Max. 75 mA

- Internal Max. 24 mA

Power dissipation Max. 2.4 W

Connection for actuators

2-wire connection

Load resistance Min. 1 kohm
Capacitive load Max. 1 pF
Short-circuit protection Yes
Short-circuit current Max. 25 mA
Reading calculation
- Resolution 12 bits + sign
- Settling time 0.2 ms for resistive loads
2.2 ms for capacitive loads
0.5 ms for inductive loads (<=1 mH)
3.3 ms for inductive loads (<=3.3 mH)
Diagnoses External reference voltage missing (L+)
Short circuit to GND
Parameter assignment error
Error limits

- Operational error limit

+0.5% within the entire temperature range, relative to the
nominal range

- Basic error limit

+0.3 %, operational error limit at 25 °C, relative to the nominal
range

- Temperature error

+0.005 %/K relative to the nominal range

- Linearity error

+0.05%/K relative to the nominal range

- Repeating accuracy in steady state at 25 °C

+0.05%/K relative to the nominal range

Parameter configuration length 13 bytes
Group error indicator Red LED
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g
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FUNCTION MODULES

1 x Counter 24 V, 500 kHz, 32-Bit

A L5
Terminal  Assignment B >
L - DIO |
2 B
DOO L
3 Input 0
4 Output 0 Ehle -]
5 GND GND
6 GND GND
—d
7 GND L+ O
8 L+,24 VDC .
+
9 L+,24 VDC {1
10 AUX AUXE 110
1 x Counter 24 V, 500 kHz, 32-Bit
Counters are used to detect pulses that are faster than a
controller’s cycles, i.e., signals that the controller will be unable
to detect properly and that therefore need to be preprocessed.
This counter module detects the edges of 24-V signals as pulses,
which can be counted or converted in the form of a frequency,
rotational speed, or period duration.
This counter module features an additional 24-V input and a 24-V
output for a direct response to start pulses and to quick system
state changes.
General characteristics
- 32-bit counter - Programmable output:
- Up to 500 KHz (quadruple evaluation) - PLC output
- Accommodates 24-V incremental encoders and - Counter reading >= Reference value
sensors - Counter reading <= Reference value
- Capturing modes: - Counter reading = Reference value
- Pulse & direction - Apply substitute value at STOP
- Rotary encoder with single evaluation - Filter: 10/50/100/500 KHz
- Rotary encoder with double evaluation - All inputs can be inverted
- Rotary encoder with quadruple evaluation - Limits for counter and readings
- Counter modes: - Hysteresis for input
- Endless counting - Pulse duration for output
- Count once - Refresh rate/averaging time for measuring modes
- Count periodically - 8 bytes of input data (counter value and status)
- Measuring modes: - 8 bytes of output data (preset counter value and
- Frequency measurement commands)

- Rotational speed measurement
- Period measurement
- Programmable input:
- PLC input
- Enable (HW gate)
- Synchronization
- Periodic synchronization
- Latch
- Latch & retrigger
- Can be inverted
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FUNCTION MODULES

data/Orde g data

Function Module — 1 x Counter 24 V, 500 kHz, 32-Bit 600-300-7AA01
Number of counters 1

Counter bit depth 32 bits

Input frequency Max. 125 KHz
Counting frequency Max. 500 KHz (for quadruple evaluation)
Input voltage 24 VDC
Electrically isolated from backplane bus Yes

Inputs/outputs electrically isolated from each other No

- Current draw

- External 10 mA + load

- Internal Max. 86 mA

Power dissipation 0.8 W

Input characteristic curve Type 2,EN61131-2
Output current

- Rated 500 mA

- Leakage current Max. 0.5 mA
Short-circuit protection Electronic
Parameter configuration length 16 bytes
Hot-pluggable Yes

Dimensions (Hx W x D) 110mm x 14 mm x 73 mm
Weight Approx.70 g
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FUNCTION MODULES

1 x Counter 5V, 4 MHz, 32-Bit

Counters are used to detect pulses that are faster than a
controller’s cycles, i.e., signals that the controller will be unable
to detect properly and that therefore need to be preprocessed.
This counter module detects the edges of 5-V differential signals
(as per the RS-422 standard) as pulses. This transmission method,
i.e., differential signaling, is particularly well-suited to high trans-
mission frequencies due to its high degree of noise immunity.
Pulses can be counted or converted as a frequency, rotational
speed, or period duration

1 x Counter 5V, 4 MHz, 32-Bit

v
Terminal  Assignment /A__D
1 A B
2 A /B i
3 B
4 B N
5 N /N _ L
6 N DCsV]
7 5VDC GNDJ
8 GND Lt
9 L+ 24 VDC —{1
10 AUX AUX{ 10

General characteristics

- 32-bit counter

- Up to 4 MHz (quadruple evaluation)

- Accommodates 5-V incremental encoders (RS-422)
- Index input

- 5V supply for sensors

- Capturing modes:

- Pulse & direction
- Rotary encoder with double evaluation
- Rotary encoder with quadruple evaluation

- Counter modes:

- Endless counting
- Count once
- Count periodically

- Measuring modes:

- Frequency measurement
- Rotational speed measurement
- Period measurement

- Filter: 100 KHz/500 KHz/1 MHz/2 MHz

- Limits for counter and readings

- Refresh rate/averaging time for measuring modes
- 8 bytes of input data (counter value and status)

- 8 bytes of output data (preset counter value and

commands)
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Function Module — 1 x Counter 5 V, 4 MHz, 32-Bit

FUNCTION MODULES

600-310-7AA01

Number of counters 1
Counter bit depth 32 bits
Input frequency Max. 1 MHz

Counting frequency

Max. 4 MHz (for quadruple evaluation)

Input voltage

5 VDC, RS-422 differential signal

Electrically isolated from backplane bus

Yes

Sensor supply 5V +10%, 190 mA
Current draw

- External 50mA

- Internal 86 mA

Power dissipation 1w

Parameter configuration length 15 bytes
Hot-pluggable Yes

Dimensions (Hx W x D)

110 mm x 14 mm x 73 mm

Weight

Approx.70 g

Systeme Helmholz GmbH | 91091 GroRenseebach | Phone +49 9135 7380-0 | Fax +49 9135 7380-110 | www.helmholz.com







Power Module 24 VDC

Power Module 24 VDC

The 24 VDC power module provides a new supply voltage for the
backplane bus and also serves as a power and isolation module for
the power bus’ 24 VDC, GND, and AUX.

POWER MODULES

noo2Ay fr

Terminal  Assignment in GIQ_D

1 24 VDCIN -

2 GND IN L

3 B —{]

4 L+,24VDC -ty

5 L+, 24 VDC GND{

6 GND ND
GNDy 1

7 GND

3 i ]
L+

9 L+, 24 VDC —{]

10 AUX AUX{ 10

General characteristics

- New supply voltage for the backplane bus

- 2.5 A, 5VDC output current for the backplane bus

- Powers the power bus to the right

- Segments the power bus on the left

- A green LED indicates the 24 VDC status

- Diagnostic messages in the event of a loss of voltage
or short circuit on the backplane bus

- A bi-color LED (blue/red) indicates the module’s
operating status and any malfunctions

Technical data/Ordering data

System Module — Power Module 24 VDC

600-700-0AA01

Electrically isolated from backplane bus

No

Current draw

- External Max. 10 mA + load
- Internal Max. 35 mA
24 VDC supply 18-30VDC

Rated input current

Max. 8 A, overcurrent protection device

Reverse polarity protection

Up to 60V, electronic

Power dissipation Max. 0.7 W

Load

- Per contact 8A

- Total load, 24 VDC 8A

- Total load, GND 8A

- Total load, AUX 8A

Group error indicator Red LED

Hot-pluggable No

Dimensions (Hx W x D) 110 mm x 14 mm x 73 mm
Weight Approx.70 g
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POWER AND ISOLATION MODULES

Power and Isolation Module 24 VDC, 8 A

; .
]
:v——— = Terminal  Assignment L+ ]
H i 1 L+,24 VDC L+
| 7 | __D
1 £ B L+,24VDC
1 i L+ -D
- = 3 L+,24 VDC —
4 L+,24 VDC G&-D
5 GND GND
6 GND GND, ]
7 GND GND
8 GND AUX L]
9 AUX —
10 AUX AUX{H10
Power and Isolation Module 24 VDC, 8 A
The 24 VDC, 8 A power and isolation module serves as a power General characteristics
supply module for the power bus’ 24 VDC, GND, and AUX to the - Powers the power bus to the right

right, while segmenting the power bus on the left.

This module can be used to subdivide the power bus into indivi- - Segments th? p9wer bus on the left
dual segments. - A green LED indicates the 24 VDC status

- A blue LED indicates the module’s operating status

System Module — Power and Isolation Module 24 VDC, 8 A 600-710-0AA01
Electrically isolated from backplane bus Yes

Current draw

- External Max. 22 mA

- Internal Max. 5 mA
Power dissipation Max. 0.3 W
Load

- Per contact 8A

- Total 24 VDC supply 8A

- Total GND supply 8A

- Total AUX supply 8A
Hot-pluggable Yes
Dimensions (Hx W x D) 110 mm x 14 mm x 73 mm
Weight Approx. 70 g
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POTENTIAL DISTRIBUTORS

Potential Distributor 9 x 24 VDC

Terminal Assignment L+—-D1
Terminal  Assignment L+ ‘s
1 L+,24 VDC L+
—
2 L+, 24 VDC
L+
3 L+,24 VDC —
-+
4 L+,24VDC gty
5 L+, 24 VDC A o
6 L+,24 VDC L+
7 L+,24 VDC b
t, L+
8 L+,24 VDC L+ 1
9 L+, 24 VDC ]
10 AUX AUX 10
Potential Distributor 9 x 24 VDC
The 9 x 24 VDC potential distributor makes the 24 VDC supply General characteristics
from the power bus available on the front connector. - Max. 8 A supply load

- Supplies its outputs using the power bus
- A blue LED indicates the module’s operating status

System Module — Potential Distributor 9 x 24 VDC 600-720-0AHO1
Number of outputs 9

Electrically isolated from backplane bus Yes

Current draw

- External 0mA

- Internal Max. 22 mA
Power dissipation Max. 0.1 W
Load

- Per contact 8A

- Total load 8A
Hot-pluggable Yes

Dimensions (Hx W x D) 110 mm x 14 mm x 73 mm
Weight Approx.70 g
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POTENTIAL DISTRIBUTORS

Potential Distributor 9 x GND

enor;
Terminal  Assignment GND ]
1 GND ND
GND
2 GND
GND 'S
3 GND
4 GND G& -]
5 GND GND
6 GND GND,
—{
7 GND GND O
8 GND GND
9 GND —d
10 AUX AUXE 110
Potential Distributor 9 x GND
The 9 x GND potential distributor makes the GND connection General characteristics
from the power bus available on the front connector. - Max. 8 A supply load

- Supplies its outputs using the power bus
- A blue LED indicates the module’s operating status

al data/Orde g data
System Module — Potential Distributor 9 x GND 600-720-0BHO1
Number of outputs 9
Electrically isolated from backplane bus Yes
Current draw
- External OmA
- Internal Max. 22 mA
Power dissipation Max. 0.1 W
Load
- Per contact 8A
- Total load 8A
Hot-pluggable Yes
Dimensions (Hx W x D) 110mm x 14 mm x 73 mm
Weight Approx.70g
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POTENTIAL DISTRIBUTORS

Potential Distributor 10 x AUX

e
Terminal  Assignment AUX 'S
1 AUX AUX s
2 AUX
AUX 'S
3 AUX
4 AUX A% <l
5 AUX AUX{
6 AUX AUX
—
7 AUX AUX O
8 AUX AUX
9 AUX —d
10 AUX AUX 10
Potential Distributor 10 x AUX
The 10 x AUX potential distributor makes the AUX connection General characteristics
from the power bus available on the front connector. - Max. 8 A supply load

- Supplies its outputs using the power bus
- A blue LED indicates the module’s operating status

al data/Orde g data
System Module — Potential Distributor 10 x AUX 600-720-0CHO1
Number of outputs 10
Electrically isolated from backplane bus Yes
Current draw
- External 0mA
- Internal Max. 22 mA
Power dissipation Max. 0.1 W
Load
- Per contact 8A
- Total load 8A
Hot-pluggable Yes
Dimensions (Hx W x D) 110 mm x 14 mm x 73 mm
Weight Approx.70 g
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POTENTIAL DISTRIBUTORS

Potential Distributor 4 x 24 VDC + 4 x GND

-
Terminal  Assignment L+ s
1 L+,24 VDC L+ 0
2 L+,24VDC
L+ | 0]
3 L+, 24 VDC
4 L+,24 VDC GE'D
5 GND GND
6 GND GND, ]
7 GND GND O
8 GND AUX
9 AUX —d
10 AUX AUXE 110
Potential Distributor 4 x 24 VDC + 4 x GND
The 4 x 24 VDC + 4 x GND potential distributor makes the 24 General characteristics
VDC supply and the GND connection from the power bus availa- - Max. 8 A supply load
ble on the front connector. - Supplies its outputs using the power bus

- A blue LED indicates the module’s operating status

al data/Orde g data

System Module — Potential Distributor 4 x 24 VDC + 4 x GND 600-720-0DHO1

Number of outputs 10, in three groups: 4 x 24 VDC, 4 x GND, 2 x AUX
Electrically isolated from backplane bus Yes

Current draw

- External O0mA

- Internal Max. 22 mA

Power dissipation Max. 0.1 W

Load

- Per contact 8A

- Total load, 24 VDC 8A

- Total load, GND 8A

- Total load, AUX 8A

Hot-pluggable Yes

Dimensions (Hx W x D) 110mm x 14 mm x 73 mm
Weight Approx.60 g
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POTENTIAL DISTRIBUTORS

Potential Distributor 9 x Free pot.

otsolf,
Terminal  Assignment ext_&t_l:|
1 External pot.
extpot} —
2 External pot.
extpoty
3 External pot.
4 External pot. extpot, gl
5 External pot. ext pot 0
6 External pot. ext pot 'S
7 External pot.
ext pot, ]
8 External pot. ext pot
9 External pot. P gl
10 AUX AUX |10

Potential Distributor 9 x Free pot.

The “9 x free” potential distributor makes 9 contacts thatare con- ~ Ceneral characteristics

nected to each other available on the front connector. - Max. 8 A supply load
The potential distributed through these contacts can be freely - Can accommodate any supply potential
chosen.

- A blue LED indicates the module’s operating status

al data/Orde g data

System Module — Potential Distributor 9 x Free pot. 600-720-0XHO1
Number of outputs 9

Electrically isolated from backplane bus Yes

Current draw

- External 0mA

- Internal Max. 22 mA
Power dissipation Max. 0.1 W
Load

- Per contact 8A

- Total load 8A

Permissible potential difference relative to GND 48 VAC
Hot-pluggable Yes

Dimensions (Hx W x D) 110mm x 14 mm x 73 mm
Weight Approx.60 g
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Spare Parts/Accessories

Base modules
Front connectors
Final bus covers
Label sheets



SPARE PARTS/ACCESSORIES

Base Modules

Base Module, 14 mm-width Standard Base Module, 25 mm-width

Base Module for Power and Isolation Modules Base Module for Power Modules and Bus Couplers

The base modules for the TB20 system are as spare parts available
in sets of five.

Hint
Modules are delivered as complete assembled units with front
connector and base module and can be installed immediately.

Ordering data

Base Module, 14 mm-Width Standard (set of five) 600-900-9AA01
Base Module, 25 mm-Width (set of five) 600-900-9AA21
Base Module, for Power and Isolation Module (set of five) 600-900-9BA01
Base Module, for Power Module or Bus Coupler (set of five) 600-900-9CAO01
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SPARE PARTS/ACCESSORIES

Front Connectors, Final Bus Cover, TB20 Labelling Package

The front connectors and the final bus cover for the TB20 system
are available as spare parts in sets of five.

Hint
Modules are delivered as complete assembled units with front
connector and base module and can be installed immediately.
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10-Terminal Front Connector, 20-Terminal Front Connector, Final Bus Cover

The TB20 labelling package allows users to label their modules

ool e i quickly, accurately, and according to their specific needs.

Our proprietary TB20 ToolBox program makes it possible to print
out label sheets with laser printers, after which you will only need
to separate the labels, slide them into the relevant module, and
voilal Your custom labels will be ready and in place.

To download the latest version of TB20 ToolBox, please visit:
www.helmholz.com -> Support -> Downloads -> TB20

Contents

Each label package includes the following:
- Title page/quick start guide

- Eight green A4 label sheets

- Two white A4 label sheets

Each A4 label sheet includes:

- 121 labels for 14-mm modules

- 11 labels for 25-mm modules

- 11 labels for bus couplers

- 11 labels for communication modules

General characteristics

- Unique, clear channel labeling

- Makes it possible to quickly determine which terminals
TB20 Labelling Package correspond to which LEDs

- Compatible with laser printers

- Free TB20 ToolBox software

Ordering data

10-Terminal Front Connector (set of five) 600-910-9A)01

20-Terminal Front Connector (set of five) 600-910-9AT21
Final Bus Cover (set of five) 600-920-9AA01
TB20 Labelling Package 600-980-9AA01
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TB20 Starter Kit for PROFIBUS-DP

SPARE PARTS/ACCESSORIES

Helmholz

TB20 - Starterkit

PHOFBAIS-DP | 600990-5TRT|

&

TB20 Starter Kit for PROFIBUS-DP

The TB20 starter kit will enable you to become familiar with the

new TB20 system and test it extensively without breaking the
bank. This starter kit includes the most common modules, all

required software, and the accessories you will need to get started.

TB20 Starter Kit, PROFIBUS-DP

600-990-STRT1

Each starker kit comes with the following:

- 1 x Bus Coupler PROFIBUS-DP

600-151-1AA11

- 1 x Digital Input Module - DI 4 x 24 VDC

600-210-0ADO1

- 1 x Digital Input Module - DI 16 x 24 VDC

600-210-0AP21

- 1 x Digital Output Module - DO 8 x 24 VDC, 500 mA

600-220-0AHO1

- 1 x System Module - 24 VDC, 8 A Power and Isolation Module

600-710-0AA01

- 1 x System Module - 9 x 24 VDC Potential Distributor

600-720-0AHO1

- 1 x Analog Input Module-AI2x U, £10V,0-10V, 1-5 V, 12-Bit

600-252-4AB01

- 1x Analog Output Module-AO 2x U, +10V,0-10V, 1-5V, 12-Bit

600-261-4ABO1

- 1 x PROFIBUS cable ready-to-use, flexible, 1-m
(2 x PROFIBUS connectors with PG port)

700-970-2VKO01

- 1 x Mini-USB cable

700-755-8VK11

- 1 x DIN rail

- 1 x USB flash drive with software and manuals

- 1 x Transportation case
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SPARE PARTS/ACCESSORIES
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TB20 Manuals

The technical documentation for the TB20 system is made up of
several manuals. These manuals are subdivided by module and
coupler type.

Each manual contains all necessary hardware and programming
information, including a detailed description of the relevant
individual modules.

In addition, each manual also includes instructions for correctly
assembling and installing the relevant modules.

Ordering data

TB20 Manual — PROFIBUS DP Coupler, German/English 960-151-1AA11
TB20 Manual — CANopen® Slave Coupler, German/English 960-160-1AA11
TB20 Manual — PROFINET 10 Coupler, German/English 960-180-1AA11
TB20 Manual — Digital, Analog, and System Modules, 960-200-0AA01
German/English
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SPARE PARTS/ACCESSORIES

PROFIBUS Connectors, PROFIBUS Repeaters, PROFIBUS FO

PROFIBUS connectors
Systeme Helmholz GmbH has a comprehensive range of
PROFIBUS connectors that can be used with TB20 couplers.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.
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PROFIBUS repeaters

Repeaters are needed in applications that involve large PROFIBUS
networks with more than 32 nodes or long cable distances.
Systeme Helmholz GmbH has a wide variety of repeaters
available. FLEXtra® multiRepeater enable users, for example, to set
up star topologies in PROFIBUS.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.

PROFIBUS FO

The devices in the FLEXtra® FO and OPTopus series enable users
to convert electrical PROFIBUS signals into optical signals.

This makes it possible to take advantage of all the benefits pro-
vided by optical signal transmissions in industrial automation
applications (e.g., in spatially large networks and environments
vulnerable to EMC) without the need for complex technical
solutions.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.
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SPARE PARTS/ACCESSORIES

CAN Bus Communication Modules, CAN Bus Connectors, CAN Bridge

CAN Bus communication modules

The various CAN Bus modules available from Systeme Helmholz
GmbH make up a wide range of products that can be used to
connect automation devices to CAN Buses. Additional functions,
as well as customer-specific features, further increase their value.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.
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CAN bus connectors

Systeme Helmholz GmbH has a comprehensive range of CAN
connectors that can be used with TB20 couplers.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.

CAN Bridge

Systeme Helmholz GmbH’s CAN Bridge makes it possible to
connect two CAN networks of the same type or of different types.
It can be used as a message repeater to expand network distances,
as well as to connect different CAN networks together.

For detailed information, ordering information, and technical
specifications, please consult our main catalog or visit us at
www.helmholz.com.




Contacts in Germany

Northern Germany Sales

Holster Industrieelektronik GmbH
Fasanenstieg 14

22397 Hamburg

Thomas D. Holster

Phone: +49 (40) 60518 18

Fax: +49 (40) 605 5593
thomas.holster@helmholz.de

Eastern Germany Sales

B-S-K Industrievertretungen
Holzmiihlenstrasse 4

09212 Limbach-Oberfrohna
Siegfried Renner

Phone: +49 (376 09) 583 55
Fax: +49 (376 09) 583 56
siegfried.renner@helmholz.de

Baden-Wirttemberg Sales
Systeme Helmholz GmbH
Hannberger Weg 2

91091 Groflenseebach

Timo Stegmiiller

Phone: +49 (91 35) 73 80-0
Fax: +49 (91 35) 73 80-110
timo.stegmueller@helmholz.de

Hamburg

Duisburg

Chemnitz

Koblenz

GroRenseebach

Wernau

Headquarters

Systeme Helmholz GmbH
Hannberger Weg 2

91091 Groflenseebach
Karsten Eichmiiller

Phone: +49 (91 35) 73 80-0

Fax: +49 (91 35) 73 80-110
karsten.eichmueller@helmholz.de

Bavaria Sales

Systeme Helmholz GmbH
Hannberger Weg 2

91091 Grofienseebach
Martin Frohlich

Phone: +49 (91 35) 73 80-0

Fax: +49 (91 35) 73 80-110
martin.froehlich@helmholz.de

Western Germany Sales
Systeme Helmholz GmbH
Hannberger Weg 2

91091 Grofienseebach
Martin Gill

Phone: +49 (91 35) 73 80-0

Fax: +49 (91 35) 73 80-110

martin.guell@helmholz.de

H-I Elektronik Vertrieb GmbH
Diisseldorfer Strafe 547
47055 Duisburg

Thomas Dohmen

Stephan Schmiicker

Phone: +49(203) 76 1403
Fax: +49 (203) 76 44 00
vertrieb@h-i-elektronik.de
www.h-i-elektronik.de

SERVICE
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International Contacts
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Systeme Helmholz GmbH has sales representatives in the following countries:

Argentina Luxembourg
Australia Malaysia

Austria Mexico

Belgium The Netherlands
Brazil Norway
Bulgaria The Philippines
Chile Poland

China Portugal

Croatia Romania

The Czech Republic Saudi Arabia
Denmark Sweden

Egypt Switzerland
Estonia Singapore
Finland Slovakia

France Slovenia
Germany South Korea
Great Britain (UK) South Africa
Hungary Spain

India Taiwan

Ireland Thailand

Italy Turkey

Japan The United Arab Emirates
Latvia The United States of America
Lebanon Venezuela
Lithuania

For our distribution partners’ contact addresses, please visit us at www.helmholz.com.
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Your Salespartner
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