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Safety Guidelines

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage

Trademarks

Note the following:

AAWARNING

This device may only be used for the applications described in the catalog or the technical description and only
in connection with devices or components from other manufacturers which have been approved or
recommended by Siemens. Correct, reliable operation of the product requires proper transport, storage,
positioning and assembly as well as careful operation and maintenance.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Preface 1

What's new in SINAUT ST77?
® New product "TIM 4R-IE" for connecting SINAUT over WAN and Ethernet
® New product version "SINAUT ST7 configuration software for the PG/PC" V4.1

Purpose of this documentation
The SINAUT ST7 system manual is split into two complementary volumes.
Volume 1: System & Hardware

This documentation will support you on your way to successful application of SINAUT ST7.
This introduces you to the topic in clear and straightforward steps and provides you with an
overview of the hardware components of the SINAUT ST7 station control system. You will be
supported during the planning of network structures and topologies and will see how to
install and configure individual components based on the installation guidelines. You will also
find this documentation useful when installing and commissioning the SINAUT modules.

Volume 2: Software

This documentation provides you with an overview of the software components of the
SINAUT ST7 station control system. You will learn how to install and configure individual
components and which diagnostic and service options are available.

Validity of the documentation
This manual relates to the following software versions
e SINAUT ST7 configuration software for the PG/PC V4.1
e SINAUT TDY library for the CPU V2.2
e SINAUT TIM firmware V4.3.7 for the TIM 3/ TIM 4
e SINAUT TIM firmware V1.2 for the TIM 3V-IE variants
e SINAUT TIM firmware V1.0 for the TIM 4R-IE

SIMATIC Technical Support
You can contact Technical Support for all A&D products
® Phone: +49 (0) 180 5050 222
e Fax: +49 (0) 180 5050 223
You will find further information on our Technical Support on the Web at

http://www.support.automation.siemens.com
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Service & Support on the Internet

In addition to our documentation services, you can also make use of all our knowledge on
the Internet:

http://www.siemens.com/automation/service&support
Here, you will find:

e Up-to-date product information (Updates), FAQs (Frequently Asked Questions),
Downloads, Tips and Tricks.

® The Newsletter keeps you constantly up to date with the latest information on the
products you use.

® The Knowledge Manager will find the documents you need.
® In the Forum, users and specialists exchange information and experience.
® You can find your local contact for Automation & Drives in our contacts database.

e You will find information on local service, repairs, spares and much more under the rubric
" H "
Service".

Do you still have questions relating to the use of the products described in the manual? If so,
then please talk to your local Siemens contact.

You will find the addresses in the following sources:
® On the Internet at: http://www.siemens.com/automation/partner

e On the Internet at http://www.siemens.com/simatic-net specifically for SIMATIC NET
products

® In the catalog CA 01
® In the catalog IK PI specifically for SIMATIC NET products

SIMATIC training center

To familiarize you with the systems and products, we offer a range of courses. Please
contact your regional training center or the central training center in

D-90327 Nuernberg.
Phone: +49 (911) 895-3200

http://www.sitrain.com

SIMATIC NET training center
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For courses specifically on products from SIMATIC NET, please contact:
SIEMENS AG

Siemens AG, A&D Informations- und Trainings-Center

Dynamostr. 4

D-68165 Mannheim

Phone: +49 (621) 4 56-23 77

Fax: +49 (621) 4 56-32 68
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Introduction to the SINAUT ST7 system 2

2.1 Area of application

Process control over WAN and Ethernet

SINAUT® ST7 is a system based on SIMATIC® S7 for fully automatic monitoring and control
of process stations that exchange data with another and with one or more control centers
over a WAN (wide area network) or Ethernet (TCP/IP).

The control center
The following can currently be used as control centers:

® SIMATIC controllers S7-300 or S7-400. This solution is suitable for more simple control
centers, in which only a current image of the process data in the stations is required. By
entering commands, setpoints or parameters it is possible to intervene in the process
control of the stations.

e SINAUT ST7cc, the PC control center (single or redundant) based on WinCC. This is a
control center system for both SINAUT ST7 and SINAUT ST1, specially tailored to the
event-controlled and time-stamped data transmission of the SINAUT system.

® SINAUT ST7sc, the link to control centers of other vendors over OPC. Using the "Data
Access Interface", the SINAUT telecontrol technology can also interface with the control
center systems of other vendors. ST7sc has extensive buffer mechanisms that prevent
data loss, for example, if the OPC client fails.

The SINAUT WAN networks
The following WANs can be used for data transmission:
® Dedicated lines (copper or fiber-optic cables)
® Private wireless networks (optionally with time slots)
® Analog telephone network
e Digital ISDN network
® Mobile wireless networks (GSM)

All networks can be combined as necessary. Redundant paths are also possible. Star, bus
(linear) and node structures can be implemented.
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2.2 Components in a SINAUT ST7 system

SINAUT over Ethernet

SINAUT communication is possible between station and control center and between stations
over Ethernet or IP-based networks. This includes transmission using the GPRS service in
mobile wireless networks (GSM networks). The prerequisite is continually available
connections.

Change-driven data transmission

The SINAUT software in the stations allows change-driven process data exchange with the
control center and between the individual CPUs.

Local data storage

One special characteristic of the TIM communications module used in the SINAUT ST7
system is the local storage of data messages (including time stamp) if there is a problem on
the communication link, if a partner fails or to optimize costs on dial-up networks.

Date and time always precise

The CPUs and even the control center (for example ST7cc) can be supplied throughout the
network with the date and time using a DCF77 radio clock. The systems therefore always
have a precise time of day including standard/daylight-saving time switchovers. Instead of
DCF77, GPS (Global Positioning System) can also be used as the time source.

SINAUT remote programming

All the diagnostic and programming function provided by SIMATIC and SINAUT for station
automation and SINAUT communication can be used beyond the SINAUT networks while
process data transmission is active.

Alerting over SMS

The CPUs can transmit event-driven SMS messages to GSM mobile phones to alert standby
personnel. It is also possible to acknowledge these messages from the mobile phone back to
the signaling CPU.

2.2 Components in a SINAUT ST7 system

The SINAUT ST7 system is based on the S7-300 and S7 400 SIMATIC systems and on
WiInCC. It expands these systems by adding the special SINAUT hardware and software
components listed below.

Hardware components
The range of hardware components includes:
® TIM communications modules

¢ MD modem modules

SINAUT ST7 Station control system - System Manual
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2.3 SINAUT TIM communication modules

® Mobile wireless components (GSM)
e | TOP overvoltage protection modules
e Radio clock components

® Connecting cables

Software components

23

TIM 3V-IE

The range of software components includes:
e Standard software for SINAUT ST7 consisting of the individual packages
—SINAUT TD7 library. This contains blocks for the S7-CPU.
— SINAUT ST7 configuration and diagnostic software for the programming device
® SINAUT ST7cc, the expansion package for WinCC consisting of
— ST 7 Server, the interface between ST7 and WinCC
—ST7cc Config, the configuration tool for ST7cc
e SINAUT ST7sc, the SCADA Connect software, consisting of
—OPC server, the interface between ST7 and an OPC client
— ST7sc Config, the configuration tool for ST7sc

Note

The standard software for SINAUT ST7 is described in detail in Volume 2 of this system
manual.

The SINAUT ST7cc and SINAUT ST7sc software packages are described in separate
manuals.

SINAUT TIM communication modules

The central component of the SINAUT hardware is the TIM communications module
(Telecontrol Interface Module). It is used by the S7 CPU or control center PC for data
exchange via the relevant SINAUT network, optionally with the SINAUT ST7 or SINAUT ST1
protocol (ST1 protocol not via Ethernet).

The TIM is housed in an S7-300 enclosure and is available in four basic versions:

The TIM 3V-IE is a SINAUT communications module for the SIMATIC S7-300. It has an RS-
232 interface to which a suitable modem can be connected. It also has an RJ-45 interface
that allows SINAUT communication over Ethernet-based networks (LAN or WAN). The TIM
3V-IE is available in standard and advanced versions. With the advanced versions, the two
interfaces can be used at the same time for SINAUT communication. The two transmission
paths can be completely independent of each other or form a redundant transmission path.
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2.3 SINAUT TIM communication modules

TIM 4R-IE

TIM 3

TIM 4

2.3.1

20

The TIM 4R-IE is suitable for installation in a SIMATIC S7-300 as a communications module
and can also be connected over Ethernet to one or more SIMATIC S7-400s and to ST7cc or
ST7sc PC control centers as a standalone device.

It has two combined RS-232/RS-485 interfaces to which a classic WAN (dedicated line or
dial-up network) can be connected via a suitable modem. It also has two RJ-45 interfaces
that allow SINAUT communication over Ethernet-based networks (LAN or WAN).

All four interfaces can be used at the same time for SINAUT communication. The four
transmission paths can all be different and operated independently. The two pairs of
interfaces can also form a redundant transmission path.

The TIM 3 is a SINAUT communications module for the SIMATIC S7-300. It has 1 WAN
attachment. There are three variants each with a different integrated modem type.

Note

These TIM 3 types cannot be combined with a CPU 317, CPU 318, CPU 319 or with the
CPU 315-2 PN/DP!

For these CPUs, a TIM 3V-IE, TIM 3V-IE Advanced or TIM 4R-IE must be used, or a TIM 4
connected over MPI.

The TIM 4 is suitable for installation in the SIMATIC S7-300 as a communications module
and can also be connected via their MPI ports to one or more SIMATIC S7-300/-400s and to
ST7cc or ST7sc PC control centers as a standalone device.

It has two WAN ports, except for the TIM 4V which only has one. With the simplest TIM 4
variant, these are two RS-232/RS-485 ports to which a suitable external modem can be
connected. In three further TIM 4 variants, the first WAN interface is implemented by the
modem integrated in the TIM, the second over the additional RS-232/RS-485 port.

The two WANSs that can be connected to a TIM 4 may be of the same type or different, for
example dedicated line plus telephone network. The two transmission paths can be either
completely independent of each other or form a redundant transmission path.

The TIM 4 can be optionally equipped with a DCF77 radio clock receiver.

Overview of All TIM Variants

All TIMs are supplied with a bus module connector allowing the TIM to be installed in an
S7-300 as a CP. TIM modules with built-in modem also feature the WAN connecting cable
required in each case. TIMs with a DCF77 radio clock receiver are supplied with the DCF77
adapter cable and TIM 4R-V variants with the adapter cable for the second RS-232/485 port.

The following table provides an overview of all TIM variants and their order numbers.
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2.3 SINAUT TIM communication modules

Table 2-1 Overview of All TIM Variants

Can be used in MPI Ethernet | RS-232/ | Ded. line | Analog dial- | ISDN DCF77 Order no.
conjunction with port port RS-485 Modem | up modem modem | radio
S7-300 | S7-400 for MD2 3 MD34 MD45) clock
external 6)
modem
TIM 32 oM . 6NH7 800-
3AA20
TIM 33 o . 6NH7 800-
3AA30
TIM 34 o . 6NH7 800-
3AA40
TIM 3V-IE . 1 1 (RS- 6NH7 800-
232) 3BA00
TIM 3V-IE . X 1 1 (RS- 6NH7 800-
Advanced 232) 3CA00
TIM 4V . . . 1 6NH7 800-
4AA00
TIM 4VD . . . 1 . 6NH7 800-
4AD00
TIM 42 . . . 1 . 6NH7 800-
4AA20
TIM 42D . . . 1 . . 6NH7 800-
4AD20
TIM 43 . . . 1 . 6NH7 800-
4AA30
TIM 43D . . . 1 . . 6NH7 800-
4AD30
TIM 44 . . . 1 . 6NH7 800-
4AA40
TIM 44D . . . 1 . . 6NH7 800-
4AD40
TIM 4R? . . . 2 6NH7 800-
4AA90
TIM 4RD 7 . . . 2 . 6NH7 800-
4AD90
TIM 4R-IE . . 2 2 6NH7 800-
4BA00

1) The specified TIM 3 cannot be combined with a CPU 317, CPU 318, CPU 319 or with the CPU 315-2 PN/DP!
For these CPUs, a TIM 3V-IE / TIM 4R-IE must be used or a TIM 4 connected over MPI.
2) The TIM can be connected either over the MPI interface of its S7-300 CPU or over its own Ethernet port to an S7-400 or the ST7cc or
ST7sc PC.
3) Including WAN connecting cable 6NH7700-2AR60 (RJ-12 - RJ-12)
4) Including WAN connecting cable 6NH7700-3BR60 (RJ-12 - RJ-12 / TAE6)
5) Including WAN connecting cable 6NH7700-4AR60 (RJ-12 - RJ-45)
6) Including DCF77 adapter cable 6NH7700-0AD15
7) Including adapter cable 6NH7700-0AS05 for the 2nd serial RS-232/485 port
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2.3 SINAUT TIM communication modules

2.3.2 The TIM 3V-IE variants

The TIM 3V-IE is available in standard and advanced versions. The two communications
processors share the following properties:

TIM without integrated modem, single width
For installation as a communications processor (CP) in an S7-300

With a TIM 3V-IE, an S7-300 CPU or a C7 control system can then handle SINAUT
communication:

—Over any SINAUT WAN with SINAUT ST7 and SINAUT ST1 partners

— Over an Ethernet-based network (WAN or LAN) with SINAUT ST7 subscribers
It has two interfaces:

—RS-232 interface for connection of required WAN transmission equipment
—RJ-45 interface for attachment to Ethernet

The SINAUT TD7 software is integrated on the TIM (TD7onTIM)

Modules can be replaced without the need for a programming device

The following properties are different on the TIMs:

TIM 3V-IE TIM 3V-IE Advanced
SINAUT communication over RS-232 orRJ-45 RS-232 and RJ-45, also as
redundant transmission path
Use as e Station e Station
e Nodes

o Master station

Data memory 16,000 data messages 32,000 data messages
Number of S7 connections 8 20

Can be combined with other no yes

TIMs in the rack

Communication over MPI of the | no yes

S7-300 CPU

The following figure shows a TIM 3V-IE.
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2.3 SINAUT TIM communication modules

Figure 2-1 SINAUT TIM 3V-IE communications module

233 Design of the TIM 3V-IE variants
The TIM 3V-IE variants have all the advantages of the SIMATIC S7-300 system design:
® Compact design; single standard width of the SM modules of the SIMATIC S7-300
® 9-pin D-sub male connector with an RS-232 interface for connecting a modem

e RJ-45 jack for connection to Ethernet; industrial design with additional collar for inserting
the IE FC RJ-45 Plug 180

® 2-pin plug-in terminal block for connecting the external supply voltage of 24 V DC
® Front LEDs for display of Ethernet and WAN communication

® Easy to mount; the TIM is mounted on the S7-300 rail and connected to adjacent
modules by means of the bus module connectors. No slot rules apply.

e Can be operated in an expansion rack (ER) in conjunction with the IM 360/361. This
allows the TIM to be combined with a C7 control system, with the newer C7 control
systems it can also be combined using the supplied I/0 expansion cable.

® Can be operated without a fan

® A backup battery or memory module are not required

The following figure shows the ports of the TIM 3V-IE or TIM 3V-IE Advanced (schematic
representation with covers removed).
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2.3 SINAUT TIM communication modules

RS232 interface
(9-pin, male):

WAN access point
via external modem

RJ45 interface:
Ethernet access point

24 Vj

Figure 2-2  Ports of the TIM 3V-IE or TIM 3V-IE A

G_IK10_XX_30112
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234 Technical specifications of the TIM 3V-IE variants

Technical specifications of the TIM 3V-IE

TIM 3V-IE

General

Transmission rate

e RS-232 e 50 to 38,400 bps
e Ethernet e 10/100 Mbps autosensing
Interfaces

e Communication connector,
electrical

e Connector for power supply

e - 9-pin D-sub male, RS-232;
- RJ-45 (10/100 Mbps; TP)

e 2-pin plug-in terminal strip

Cable length
e RS-232

e RS-485
e RJ-45

e max.6m
e max.30m
e max.10m

Power supply

24 VV DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 200 mA
e From24VDC e typically 160 mA, max. 200 mA
Power loss 58W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60 °C
e -40 °C through +70 °C
e Max. 95 % at +25 °C
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2.3 SINAUT TIM communication modules

TIM 3V-IE

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, single width
e 40x125x120
e Approx. 250 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU

e -on TIM-internal flash memory;
- on MMC of the S7-300-CPU

TIM can be operated in the role
e Station

e Node station

o Master station

e Yes
e No
e Yes

No. of TIM 3V-IE modules per S7-300

Local communication
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 1 with other

CPUs, TIMs, and/or PCs

e Possible over TD7onCPU and
TD70onTIM

¢ Not possible

e Not possible

Work memory required on the S7 CPU
e SINAUT TD7 on CPU (TD70onCPU)

e SINAUT TD7 on TIM (TD70onTIM)

e Atleast 20 KB; actual requirements depend
on the amounts of data and range of functions

e Best case, 0 bytes

Message memory on TIM
e Number of messages
o Buffered

e 16,000 messages
e No

Transmission protocols (RS-232)

Selectable protocols

e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network
e SINAUT ST7 protocol

e SINAUT ST1 protocol

e - Polling
- Polling with time slots
- Multi-master polling with
time slots

e - Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous
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2.3 SINAUT TIM communication modules

TIM 3V-IE
Asynchronous character format
e SINAUT ST7 protocol, e 10 o0r 11 bits
polling or spontaneous
e SINAUT ST7 protocol, e 10 bits
multi-master polling
e SINAUT ST1 protocaol, polling e 11 bits
e SINAUT ST1 protocol, spontaneous e 10 o0r 11 bits
Hamming distance d
e SINAUT ST7 protocol o 4
e SINAUT ST1 protocol o 4
Ethernet
Protocol TCP/IP transport protocol
Communication services e SINAUT ST7 using S7 communication

e PG communication

Number of connections

e S7 communication e max.8
e PG communication e max. 4
e Total number of operable connections e max. 12

) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

Technical specifications of the TIM 3V-IE Advanced

TIM 3V-IE Advanced
General

Transmission rate

e RS-232 e 50 to 38,400 bps

e Ethernet e 10/100 Mbps autosensing

Interfaces

e Communication connector, e - 9-pin D-sub male, RS-232;
electrical - RJ-45 (10/100 Mbps; TP)

e Connector for power supply e 2-pin plug-in terminal strip

Cable length

e RS-232 e max.6m

o RS-485 e max.30m

e RJ-45 e max.10m

Power supply 24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 200 mA

e From24VDC e typically 160 mA, max. 200 mA

Power loss 58W
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2.3 SINAUT TIM communication modules

TIM 3V-IE Advanced

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C

e Transport/storage temperature e -40 °C through +70 °C

e Relative humidity e Max. 95 % at +25 °C

Construction

e Module format e Compact module for S7-300, single width

e Dimensions (W x H x D) in mm e 40x125x120

o  Weight e Approx. 250 g

Degree of protection IP 20

Configuration

e Software for PG e SINAUT ST7 configuration software
for PG

e Software for CPU (optional) e SINAUT TD7 block library for CPU

e Storage of TIM configuration data e -on TIM-internal flash memory;

- on MMC of the S7-300-CPU

TIM can be operated in the role

e Station e Yes
¢ Node station e Yes
e Master station e Yes

No. of TIM 3V-IE Advanced modules per S7-300 several: Number depends on the communication
resources of the S7-300 CPU

Local communication

e Over backplane bus with the S7-300-CPU Possible over TD7onCPU and

TD70onTIM
e Over backplane bus with other TIMs in the e Possible
rack
e Over MPI port of the S7-300-CPU Y with other e Possible over TD7onCPU (for S7-300 and
CPUs, TIMs, and/or PCs S7-400) and S7 communication (for

ST7¢cc/ST7sc and TIMs)

e Over Ethernet port with CPUs, PCs and other Possible over TD7onCPU (for S7-400) and S7

TIMs communication (for ST7cc/ST7sc and TIMs)
Work memory required on the S7 CPU
e SINAUT TD7 on CPU (TD70onCPU) e At least 20 KB; actual requirements depend

on the amounts of data and range of functions
e SINAUT TD7 on TIM (TD70onTIM) e Best case, 0 bytes
Message memory on TIM
e Number of messages e 32,000 messages
e Buffered e No
Transmission protocols (RS-232)
Selectable protocols e SINAUT ST7
e SINAUT ST1
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2.3 SINAUT TIM communication modules

2.3.5
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TIM 3V-IE Advanced

Mode with dedicated line/wireless network

SINAUT ST7 protocol

SINAUT ST1 protocol

- Polling

- Polling with time slots

- Multi-master polling with
time slots

- Polling
- Polling with time slots

Mode in dial-up network

e SINAUT ST7 protocol e Spontaneous

e SINAUT ST1 protocol e Spontaneous

Asynchronous character format

e SINAUT ST7 protocol, polling or e 10 o0r 11 bits
spontaneous

o SINAUT ST7 protocol, e 10 bits
multi-master polling

e SINAUT ST1 protocaol, polling e 11 bits

e SINAUT ST1 protocol, spontaneous e 10 o0r 11 bits

Hamming distance d

e SINAUT ST7 protocol o 4

e SINAUT ST1 protocol o 4

Ethernet

Protocol TCP/IP transport protocol

Communication services

SINAUT ST7 using S7 communication
PG communication

Number of connections

S7 communication
PG communication
Total number of operable connections

max. 20
max. 4
max. 24

) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;

the CPU 315-2 DP and the CPU 315F-2 DP

The TIM 4R-IE

TIM without integrated modem, double width

Has two interfaces:

—2 x combined RS-232/RS-485 interface for connection of required WAN transmission

equipment

-2 x RJ-45 interface for attachment to Ethernet

Compact unit that can be used in a wide variety of situations:

—as a communications processor (CP) in an S7-300

—as a standalone device combined with one or more S7-400s or control center PCs
(SINAUT ST7cc or ST7sc) over the Ethernet interface
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2.3 SINAUT TIM communication modules

® This allows these devices to handle SINAUT communication:

—Over any two SINAUT WANSs with SINAUT ST7 and SINAUT ST1 partners

— Over two Ethernet-based networks (WAN or LAN) with SINAUT ST7 subscribers
e All four interfaces can be used at the same time for SINAUT communication.

® The four transmission paths can all be different and operated independently. The two
pairs of interfaces can also form a redundant transmission path.

® \When installed as a CP in an S7-300, the following communication is also possible:
—With the CPU

— Over the MPI interface of this CPU with other CPUs and control center PCs (ST7cc,
ST7sc) connected over the MPI bus

—With other TIMs in this rack
® Message memory for up to 56,000 data messages
e Optional backup battery for backup of the stored data messages and the hardware clock
e Up to 62 S7 connections

® The SINAUT TD7 software is integrated on the TIM (TD7onTIM). It can be used when the
TIM is installed as a CP in an S7-300.

® Modules can be replaced without a PG:
—In standalone mode using the optional C-PLUG
—When installed as a CP in an S7-300 over the MMC of the CPU

Figure 2-3  The SINAUT communications module TIM 4R-IE
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23.6 Design of the TIM 4R-IE

The TIM 4R-IE variants have all the advantages of the SIMATIC S7-300 system design:
® Compact design; double standard width of the SM modules of the SIMATIC S7-300

® 9-pin D-sub male connector with a combined RS-232/RS-485 interface for connecting a
modem

o Two RJ-45 jacks for connection to Ethernet; industrial design with additional collar for
inserting the IE FC RJ-45 Plug 180

® 2-pin plug-in terminal block for connecting the external supply voltage of 24 V DC
® Front LEDs for display of Ethernet and WAN communication

e Simple mounting; the TIM is installed on an S7-300 rail. If the TIM is installed in an
S7-300 as a CP, it is connected to adjacent modules by means of the bus module
connectors. No slot rules apply.

® Can be operated in an expansion rack (ER) in conjunction with the IM 360/361. This
allows the TIM to be combined with a C7 control system, with the newer C7 control
systems it can also be combined using the supplied I/O expansion cable.

® Can be operated without a fan
® A backup battery and a memory module (C-PLUG) can be installed as options.

The following figure shows the ports of the TIM 4R-IE (schematic representation with front
panel removed).

e

RS-232/RS-485 port
(9-pin, male):

I ° Access to WAN over
External Modem

1 Tl 2
RJ-45 port
Ce ] Access to Ethernet

Figure 2-4  Ports of the TIM 4R-IE
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Technical specifications of the TIM 4R-IE

Technical specifications of the TIM 4R-IE

2.3 SINAUT TIM communication modules

TIM 4R-IE

General

Transmission rate
e RS-232/RS-485

50 to 38,400 bps

e Ethernet e 10/100 Mbps autosensing

Interfaces

e Communication port, e - 9-pin D-sub male, RS-232,
electrical can be switched over to RS-485;

e Connector for power supply
e Slot for exchangeable media

- RJ-45 (10/100 Mbps; TP)
1 x 2-pin plug-in terminal strip
C-PLUG (optional)

Cable length
e RS-232
e RS-485
o RJ-45

max. 6 m
max. 30 m
max. 10 m

Power supply

24 VV DC; min. 20.4 V; max. 28.8 V

Current consumption
e From backplane bus
e From24V DC

maximum 200 mA
typically 150 mA, max. 170 mA

Power loss

typically 4.6 W

Backup battery (optional) for message memory
and hardware clock

o Battery type

e Voltage / capacity
e Current consumption during backup
e Leakage current

Lithium battery 6ES7 971-0BA00
Type Tadiran SL-306, cell type AA

3.6 V nominal / 2.3 Ah
typically 100 pyA, max. 160 pA
typically 15 pA

Clock

e Hardware clock (real-time clock)
e Buffered

e Deviation per day

Yes
yes (with backup battery)
max. 4 s

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

0 °C through +60 °C
-40 °C through +70 °C
Max. 95 % at +25 °C

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

Compact module for S7-300, double width
80 x125x 120
Approx. 400 g

Degree of protection

IP 20
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2.3 SINAUT TIM communication modules

TIM 4R-IE

Configuration

Software for PG

Software for CPU (optional)
Storage of TIM configuration data

SINAUT ST7 configuration software
for PG

SINAUT TD7 block library for CPU

- on internal TIM flash memory;
-on TIM in optional C-PLUG;
- on MMC of the S7-300-CPU,
when TIM installed in S7-300 controller

TIM can be operated in the role

Station
Node station
Master station

Yes
Yes
Yes

No. of TIM 4R-IE modules per S7-300/400

several: Number depends on the communication
resources of the S7-300 CPU

Local communication

Over Ethernet port with CPUs, PCs and other
TIMs

When used in an S7-300 controller

Over backplane bus with the S7-300-CPU

Over backplane bus with other TIMs in the
rack

Over MPI port of the S7-300-CPU Y with other
CPUs, TIMs, and/or PCs

Possible over TD7onCPU (for S7-400) and S7
communication (for ST7cc/ST7sc
and TIMs)

Possible over TD7onCPU and
TD70onTIM

Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)

Local communication

Over backplane bus with local CPU

Over backplane bus with other
local TIMs

Over MPI port of the local CPU with other
CPUs and/or PCs

Possible over TD7onCPU " and
TD70onTIM

Possible

Possible using TD7onCPU

Work memory required on the S7 CPU

SINAUT TD7 on CPU (TD70onCPU)

SINAUT TD7 on TIM (TD70onTIM)

At least 20 KB; actual requirements depend
on the amounts of data and range of functions

Best case, 0 bytes

Message memory on TIM

Number of messages
Buffered

Approx. 56,000 messages
yes (with backup battery)

Transmission protocols (RS-232/RS-485)

Selectable protocols

SINAUT ST7
SINAUT ST1
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TIM 4R-IE

Mode with dedicated line/wireless network
e SINAUT ST7 protocol

e SINAUT ST1 protocol

- Polling

- Polling with time slots

- Multi-master polling with
time slots

- Polling
- Polling with time slots

Mode in dial-up network

e SINAUT ST7 protocol e Spontaneous

e SINAUT ST1 protocol e Spontaneous

Asynchronous character format

e SINAUT ST7 protocaol, polling or e 10 o0r 11 bits
spontaneous

e SINAUT ST7 protocol, e 10 bits
multi-master polling

e SINAUT ST1 protocaol, polling e 11 bits

o SINAUT ST1 protocol, spontaneous e 10o0r 11 bits

Hamming distance d

e SINAUT ST7 protocol o 4

e SINAUT ST1 protocol o 4

Ethernet

Protocol TCP/IP transport protocol

Communication services

SINAUT ST7 using S7 communication
PG communication

Number of connections

e S7 communication

e PG communication

e Total number of operable connections

max. 62
max. 2
max. 64

) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;

the CPU 315-2 DP and the CPU 315F-2 DP

The TIM 3 variants

There are three variants of the TIM 3 each with a different integrated modem type. These
communications processors share the following properties:

e TIM with integrated modem, double width

® Forinstallation as a communications processor (CP) in an S7-300

® An S7-300 CPU or a C7 control system can then handle SINAUT communication over a
SINAUT WAN. The network is not dependent on the internal TIM modem.

® Communication is possible with SINAUT ST7 and SINAUT ST1 partners.

® |n addition to data transmission over the WAN, the following communication is also

possible:
— With the CPU
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— Over the MPI interface of this CPU with other CPUs and control center PCs (ST7cc,
ST7sc) connected over the MPI bus

— With other TIMs in this rack
® Message memory for up to 10,000 data messages

The following figure shows one of the TIM 3 variants.
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Figure 2-5  SINAUT TIM 3 transmission module

Note

The TIM 3 cannot be combined with a CPU 315-2PN/DP, CPU 317, CPU 318 or CPU 319.
With these CPU types, a TIM 4 must be used that is connected to the CPU over the MPI
interface or an Ethernet TIM.

The following TIM 3 variants are available:

TIM 32 TIM 3 with integrated modem MD2 (dedicated line)
TIM 33 TIM 3 with integrated modem MD3 (analog telephone network)
TIM 34 TIM 3 with integrated modem MD4 (ISDN)
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239 Design of the TIM 3 variants

The TIM 3 types have all the advantages of the SIMATIC S7-300 system design:

® Compact design; double standard width of the SM modules of the SIMATIC S7-300
® RJ-12 jack for connecting the integrated modem to the WAN

® 4-pin terminal block for connecting the external power supply of 24 V DC

e | EDs on the front panel with SF, TXD, RXD, and MPI/K indicators (the TIM BUS and
DCF77 LEDs are unassigned on the TIM 3 types).

e Simple installation; the TIM is mounted on the S7-300 rail and connected to adjacent
modules by means of the bus module connectors. No slot rules apply.

® (Can be operated in an expansion rack (ER) in conjunction with the IM 360/361. This
allows the TIM to be combined with a C7 control system, with the newer C7 control
systems it can also be combined using the supplied I/O expansion cable.

® The TIM 3 types can operate without fans. No backup battery or memory module is
required.

The following figure shows the ports of the TIM 3 variants (schematic representation with
covers removed).

24V RJ12 Western connector:
WAN access point via
integrated modem

G_IK10_XX_30060

Figure 2-6  Portsofa TIM 3
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2.3.10 Technical specifications of the TIM 3 variants

Technical specifications of the TIM 32

36

TIM 32

General

Interfaces
e Attachment to dedicated line
e Connection to power supply

¢ RJ-12
e 4-pin terminal strip

Power supply

24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60mA
e From24VDC e 300 mA
Power loss 7.5W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60°C
e -40 °C through +70 °C
e Max. 95 % at +25 °C

Construction

¢ Module format

¢ Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

o Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

e Master station

e Yes
e Yes
e Yes

No. of TIM 32 modules per S7-300

Several, number depends on the communication
resources of the S7-300 CPU

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

e Possible using TD7onCPU"
e Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
¢ Number of messages
e Buffered

e Approx. 10,000 messages
e No
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TIM 32

Transmission protocols

Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode

e SINAUT ST7 protocol e - Polling

e SINAUT ST1 protocol

- Polling with time slots
- Multi-master polling with
time slots

- Polling
- Polling with time slots

Asynchronous character format

e SINAUT ST7 protocaol, polling e 10 o0r 11 bits

e SINAUT ST7 protocol, multi-master e 10 bits
polling

e SINAUT ST1 protocol, polling e 11 bits

Hamming distance d

e SINAUT ST7 protocol o 4

e SINAUT ST1 protocol o 4

Integrated modem MD2

2-wire, 2 x 2-wire or 4-wire,
twisted pair, without loading coils or with few
loading coils

Transmission path

Type of modulation Frequency shift keying (FSK)

Transmission speeds e 1200 bps
e 2400 bps
e 9600 bps (not for telephone company leased
lines)
e 19,200 bps (not for telephone company
leased lines)
Mode
o With 2-wire or 2 x 2-wire o Half duplex
o With 4-wire e Duplex or half duplex
Transmit level can be set to e 0dB
e -6dB
e -9 dB (for telephone company leased lines)
e -15dB
Receive level 0to-43dB
Terminating resistor can be adjusted
e For 1200 and 2400 bps e 600 ohms
e For 9600 and 19200 bps e 150 ohms
e For tapping point e > 6 kilohms
Ready to send
e At 1200 bps o After 7 ms
o At 2400 bps o After4 ms
e At 9600 and 19200 bps o After 0.5 ms
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TIM 32

Lower / upper keying frequency

e At 1200 bps e 1300 Hz /2100 Hz

o At 2400 bps e 2400 Hz /3300 Hz

e At 9600 and 19200 bps e 20800 Hz /33600 Hz
Floating optical relay output

¢ Max. connected voltage e 60VAC/DC

e Max. permitted permanent current e 400 mA

e Max. Ron e 3ohms

Surge withstand capability
U1.2550 to DIN VDE 0804
between supply circuit and

¢ FSKremote line circuits o 25kV

e Optical relay output e 25kV

Compatible with SINAUT modems

e MD100 e At 1200 bps

e MD124 e At 1200, 2400 and 19200 bps
Approvals EU approval CE 0682 X

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

Technical specifications of the TIM 33

38

TIM 33

General

Interfaces

e Attachment to telephone network e RJ-12

e Connection to power supply e 4-pin terminal strip

Power supply 24V DC; min. 20.4 V; max. 28.8 V
Current consumption

e From backplane bus e 60mMA

e From24V DC e 400 mA

Power loss 99W

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C
e Transport/storage temperature e -40 °C through +70 °C
¢ Relative humidity e Max. 95 % at +25 °C
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TIM 33

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

e Master station

e Yes
e Yes
e Yes

No. of TIM 33 modules per S7-300

Several, number depends on the communication
resources of the S7-300 CPU

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

Possible using TD7onCPU"
Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
e Number of messages
e Buffered

e Approx. 10,000 messages
e No

Transmission protocols

Selectable protocols

e SINAUT ST7
e SINAUT ST1

Mode
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous

Asynchronous character format
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e 10 or 11 bits
e 10 or 11 bits

Hamming distance d
e SINAUT ST7 protocol
e SINAUT ST1 protocol
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TIM 33

Integrated modem MD3

Transmission path Analog dial-up telephone network
Available ITU transmission standards e V.22 1200 bps, duplex

o V.22bis 2400 bps, duplex
e V.32bis 4800 bps, duplex
o V.32bis 9600 bps, duplex
o V.32bis 14400 bps, duplex
o V.34bis 19200 bps, duplex
o V.34bis 33600 bps, duplex

Metering pulse filter can be adjusted to e 12kHz

e 16 kHz
Dialing mode e Tone dialing

e Pulse dialing
Loop power section Exists, can be switched in or out
Loudspeaker Exists, can be switched on or off
Line adjustment e 600 ohms

e Zr (frequency-dependent)
Approvals e FEurope

e USA

e Canada

Compatible with SINAUT modems

¢ MD125 e -V.22 1200 bps, duplex

- V.22bis 2400 bps, duplex
e MDM2425B DX o V.22bis 2400 bps, duplex
e MD3 (hardware version < 4) e -V.22 1200 bps, duplex

- V.22bis 2400 bps, duplex
- V.32bis 4800 bps, duplex
- V.32bis 9600 bps, duplex
- V.32bis 14400 bps, duplex

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP
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2.3 SINAUT TIM communication modules

TIM 34

General

Interfaces
e Attachment to ISDN network
e Connection to power supply

e RJ-12
e 4-pin terminal strip

Power supply

24 VV DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60mMA
e From24VDC e 300mA
Power loss 75W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60 °C
e -40 °C through +70 °C
e Max. 95 % at +25 °C

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

o Master station

e Yes
e Yes
e Yes

No. of TIM 34 modules per S7-300

Several, number depends on the communication
resources of the S7-300 CPU

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

Possible using TD7onCPUY
Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
o Number of messages
e Buffered

e Approx. 10,000 messages
e No

Transmission protocols
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TIM 34
Selectable protocols e SINAUT ST7
e SINAUT ST1
Mode
e SINAUT ST7 protocol e Spontaneous
e SINAUT ST1 protocol e Spontaneous
Asynchronous character format
e SINAUT ST7 protocol e 10 o0r 11 bits
e SINAUT ST1 protocol e 10 o0r 11 bits
Hamming distance d
e SINAUT ST7 protocol o 4
e SINAUT ST1 protocol o 4
Integrated modem MD4
Transmission path Digital ISDN network
Available standard transmission standards e V.110 1200 bps, duplex

e V.110 2400 bps, duplex
e V.110 9600 bps, duplex
e V.110 19200 bps, duplex
e X.75 1200 bps, duplex

e X.75 2400 bps, duplex

e X.75 19200 bps, duplex
e X.75 38400 bps, duplex

Approvals Europe
Compatible with SINAUT modems
e LGM64K e V.110 9600 bps, duplex

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

2.3.11 The TIM 4 variants

There are three variants of the TIM 4 with modem that differ in the integrated modem. They
all have an additional combined RS-232/RS-485 port for connecting to a further WAN.

There are two further TIM 4 variants without an integrated modem. They have one or two
combined RS-232/RS-485 ports connecting to a WAN.

These communications processors share the following properties:
® S7-300 housing, double width

® Has an MPI interface
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e Compact unit that can be used in a wide variety of situations:
—as a communications processor (CP) in an S7-300

—as a standalone device combined with one or more S7-400s, S7-300s or control center
PCs (SINAUT ST7cc or ST7sc) over their MPI interface

® This means that these devices can handle SINAUT communication over one or two
SINAUT WAN networks

e Communication is possible with SINAUT ST7 and SINAUT ST1 partners

® The two transmission paths can be different or identical. They can be operated
independently or form a redundant transmission path.

® When installed as a CP in an S7-300, the following communication is also possible:
— With the CPU

—over the MPI interface of this CPU with other CPUs and control center PCs (ST7cc,
ST7sc) connected over the MPI bus.

—with other TIMs in this rack
® Message memory for up to 10,000 data messages

® As an option, each of the TIM 4 variants is available with an integrated DCF77 radio clock
receiver

The following figure shows one of the TIM 4 variants.

Figure 2-7  SINAUT TIM 4 communications module
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The following TIM 4 variants with integrated modems and optional DCF77 radio clock are

available:

TIM 42 TIM 4 with integrated modem MD2 (dedicated line)

TIM 42D TIM 4 with integrated modem MD2 (dedicated line) and DCF77 radio
clock receiver

TIM 43 TIM 4 with integrated modem MD3 (analog telephone network)

TIM 43D TIM 4 with integrated modem MD3 (analog telephone network) and
DCF77 radio clock receiver

TIM 44 TIM 4 with integrated modem MD4 (ISDN)

TIM 44D TIM 4 with integrated modem MD4 (ISDN) and DCF77 radio clock
receiver

The following figure shows one of these TIM 4 variants (schematic representation with
covers removed).

—— Combined
RS232/RS485 interface
(9-pin, male):
Second WAN access point
via external modem

—— MPI interface
(9-pin, female)

DCF7 o
antenna or RJ12 Western connector: g
GPS receiver First WAN access point z

24\ via integrated modem g

Figure 2-8  Ports of a TIM 4 with integrated modem

Apart from the TIM 4 types already mentioned, there are four more TIM 4 variants without an
integrated modem. These are:

TIM 4V TIM 4 with 1 connector for an external modem

TIM 4VD TIM 4 with 1 connector for an external modem, with DCF77 radio clock
receiver

TIM 4R TIM 4 with 2 connectors for external modems

TIM 4RD TIM 4 with 2 connectors for external modems, with DCF77 radio clock
receiver

The following figure shows the ports of the two TIM 4V variants (schematic representation
with covers removed).
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B~— Combined
RS232/RS485 interface

(9-pin, male):

WAN access point via

external modem

H~ — MPI interface
(9-pin, female)
DCF77
antenna or
GPS receiver
24V

Figure 2-9  Ports of the TIM 4V

G_IK10_XX_30063

The following figure shows the ports of the two TIM 4R variants (schematic representation
with covers removed).

B~— Combined
RS232/RS485 interface

(9-pin, male):

First WAN access point

via external modem

@ ____MPlinterface
(9-pin, female)

| —

Adapter plug with combined

DCF77 RS232/RS485 interface

antenna or (9-pin, male):

GPS receiver Second WAN access
24 \/ — point via external

modem

G_IK10_XX_30064

Figure 2-10 Ports of the TIM 4R

2.3.12 Design of the TIM 4 variants

The TIM 4 types have all the advantages of the SIMATIC S7-300 system design:
® Compact design; double standard width of the SM modules of the SIMATIC S7-300

e With the TIM 4 variants with an integrated modem: WAN interface via RJ-12 jack for
connecting the integrated modem to the WAN.

® 1 or 2 WAN interfaces via 9-pin D-sub connector with a combined RS-232/RS-485 port
for connection of an external modem or other data transmission device.
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MPI interface (9-pin SUB D socket) for connecting the TIM as a standalone device to one
or more S7 CPUs or control center PCs

4-pin terminal block for connecting the external power supply of 24 V DC

LEDs on the front panel with SF, TXD, RXD, and MPI/K indicators and, on the TIM 4
types with radio clock receiver, DCF77 indicator (the TIM-BUS LED is unassigned on the
TIM 4 types).

The DCF77 adapter cable supplied with the TIM 4 types with radio clock receiver has a
BNC connector for connecting the antenna cable.

Simple installation; the TIM 4 is mounted on an S7-300 rail. If it is installed in an S7-300
as a CP, it is connected to adjacent modules by means of the bus module connectors. As
a standalone device, it is connected to the S7 CPU(s) or control center PC(s) via its MPI
interface.

The TIM 4 types can operate without fans. No backup battery or memory module is
required.

2.3.13 Technical specifications of the TIM 4 variants

Technical specifications of the TIM 42 / 42D

TIM 42/ TIM 42D

General

Interfaces

e Attachment to dedicated line e RJ-12

e Connection to external data transmission e 9-pin D-sub male connector, RS-232 can be

device switched to RS-485

e MPI bus e 9-pin D-sub female connector

e DCF77 antenna (TIM 42D) e BNC socket (over supplied DCF77 adapter
cable)

e Connection to power supply e 4-pin terminal strip

Transmission rate over the RS-232/RS-485 50 to 38,400 bps

interface

Power supply 24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60 mA (only when the TIM is used as a CP in
an S7-300 rack)

e From24VDC e 500 mA

Power loss 12.3 W

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C

e Transport/storage temperature e -40 °C through +70 °C

¢ Relative humidity e Max. 95 % at +25 °C
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TIM 42/ TIM 42D

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

e Master station

e Yes
e Yes
e Yes

Number of TIM 42/42D modules per S7-CPU or
PC

Several, number depends on the communication
resources of the S7-CPU or of the PC

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

e Possible using TD7onCPU"
e Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Local communication in standalone mode

e Over MPI port of the CPU with CPUs, other
TIMs and/or PCs

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
e Number of messages

e Approx. 10,000 messages

o Buffered e No

Transmission protocols

Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network

e SINAUT ST7 protocol e -Polling

e SINAUT ST1 protocol

- Polling with time slots
- Multi-master polling with
time slots

e -Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

47



Introduction to the SINAUT ST7 system

2.3 SINAUT TIM communication modules

48

TIM 42 / TIM 42D

Asynchronous character format

e SINAUT ST7 protocol, e 10 o0r 11 bits
polling or spontaneous

e SINAUT ST7 protocol, e 10 bits
multi-master polling

e SINAUT ST1 protocaol, polling e 11 bits

e SINAUT ST1 protocol, spontaneous e 10 or 11 bits

Hamming distance d

e SINAUT ST7 protocol o 4

e SINAUT ST1 protocol e 4

Integrated modem MD2

Transmission path

2-wire, 2 x 2-wire or 4-wire,
twisted pair, without loading coils or with few
loading coils

Type of modulation

Frequency shift keying (FSK)

Transmission speeds

1200 bps
2400 bps

9600 bps (not for telephone company leased
lines)

19,200 bps (not for telephone company
leased lines)

Mode
e With 2-wire or 2 x 2-wire e Half duplex
o With 4-wire e Duplex or half duplex
Transmit level can be set to e 0dB
e -6dB

-9 dB (for telephone company leased lines)
-15dB

Receive level Oto-43dB
Terminating resistor can be adjusted

e For 1200 and 2400 bps e 600 ohms

e For 9600 and 19200 bps e 150 ohms

e For tapping point e > 6 kilohms
Ready to send

e At 1200 bps e After 7 ms

e At 2400 bps o After4 ms

e At 9600 and 19200 bps o After 0.5 ms

Lower / upper keying frequency
e At 1200 bps

o At 2400 bps

e At 9600 and 19200 bps

1300 Hz / 2100 Hz
2400 Hz / 3300 Hz
20800 Hz / 33600 Hz

Floating optical relay output

e Max. connected voltage

e Max. permitted permanent current
e Max. Ron

60 V AC/DC
400 mA
3 ohms
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2.3 SINAUT TIM communication modules

TIM 42/ TIM 42D

Surge withstand capability
U1.2150 to DIN VDE 0804
between supply circuit and

e FSKremote line circuits e 25kV

e Optical relay output o 25kV

Compatible with SINAUT modems

e MD100 e At 1200 bps

o MD124 e At 1200, 2400 and 19200 bps
Approvals EU approval CE 0682 X

1)

2)

The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;

the CPU 315-2 DP and the CPU 315F-2 DP;

all variants of the C7 devices C7-633, C7-635 and C7-636

The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

Technical specifications of the TIM 43 / 43D

TIM43/TIM 43D
General
Interfaces
e Attachment to telephone network e RJ-12
e Connection to external data transmission e 9-pin D-sub male connector, RS-232 can be
device switched to RS-485
e MPI bus e 9-pin D-sub female connector
e DCF77 antenna (TIM 43D) o BNC socket (over supplied DCF77 adapter
cable)
e Connection to power supply e 4-pin terminal strip
Transmission rate over the RS-232/RS-485 50 to 38,400 bps
interface
Power supply 24V DC; min. 20.4 V; max. 28.8 V
Current consumption
e From backplane bus e 60 mA (only when the TIM is used as a CP in
an S7-300 rack)
e From24V DC e 500 mA
Power loss 123 W
Permitted ambient conditions
e Operating temperature e 0 °C through +60 °C
e Transport/storage temperature e -40 °C through +70 °C
e Relative humidity e Max. 95 % at +25 °C
SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 49



Introduction to the SINAUT ST7 system

2.3 SINAUT TIM communication modules

TIM 43 / TIM 43D

Construction

e Module format e Compact module for S7-300, double width

¢ Dimensions (W x H x D) in mm e 80x125x120

o Weight e Approx. 300 g

Degree of protection IP 20

Configuration

e Software for PG e SINAUT ST7 configuration software
for PG

o Software for CPU (optional) e SINAUT TD7 block library for CPU

e Storage of TIM configuration data e oninternal TIM flash memory

TIM can be operated in the role

e Station e Yes

¢ Node station e Yes

e Master station e Yes

Number of TIM 43/43D modules per S7-CPU or  Several, number depends on the communication
PC resources of the S7-CPU or of the PC

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU e Possible using TD7onCPU"

e Over backplane bus with other TIMs in the e Possible
rack
e Over MPI port of the S7-300-CPU 2 with other e Possible over TD7onCPU (for S7-300 and

CPUs, TIMs, and/or PCs S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Local communication in standalone mode
e Over MPI port of the CPU with CPUs, other

Possible over TD7onCPU (for S7-300 and

TIMs and/or PCs S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)
Work memory required on the S7 CPU At least 20 KB; actual requirements depend on

the amounts of data and range of functions

Message memory on TIM

¢ Number of messages e Approx. 10,000 messages
e Buffered e No
Transmission protocols
Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network

e SINAUT ST7 protocol e - Polling
- Polling with time slots
- Multi-master polling with
time slots

e SINAUT ST1 protocol e - Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol e Spontaneous
e SINAUT ST1 protocol e Spontaneous
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2.3 SINAUT TIM communication modules

TIM 43/ TIM 43D

Asynchronous character format
e SINAUT ST7 protocol,
polling or spontaneous

e SINAUT ST7 protocol,
multi-master polling

e SINAUT ST1 protocaol, polling
e SINAUT ST1 protocol, spontaneous

e 10 or 11 bits

e 10 bits

e 11 bits
e 10 or 11 bits

Hamming distance d
e SINAUT ST7 protocol
e SINAUT ST1 protocol

Integrated modem MD3

Transmission path

Analog dial-up telephone network

Available ITU transmission standards

e V.22 1200 bps, duplex

o V.22bis 2400 bps, duplex
e V.32bis 4800 bps, duplex
e V.32bis 9600 bps, duplex
e V.32bis 14400 bps, duplex
e V.34bis 19200 bps, duplex
e V.34bis 33600 bps, duplex

Metering pulse filter can be adjusted to

e 12kHz
o 16 kHz

Dialing mode

e Tone dialing
e Pulse dialing

Loop power section

Exists, can be switched in or out

Loudspeaker

Exists, can be switched on or off

Line adjustment

e 600 ohms
e Zr (frequency-dependent)

Approvals

e Europe
e USA
e (Canada

Compatible with SINAUT modems
e MD125

o MDM2425B DX
e MD3 (hardware version < 4)

e -V.22 1200 bps, duplex
- V.22bis 2400 bps, duplex

e -V.22bis 2400 bps, duplex

e -V.22 1200 bps, duplex
- V.22bis 2400 bps, duplex
- V.32bis 4800 bps, duplex
- V.32bis 9600 bps, duplex
- V.32bis 14400 bps, duplex

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP
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2.3 SINAUT TIM communication modules

Technical specifications of the TIM 44 / 44D

TIM 44 / TIM 44D

General

Interfaces

e Attachment to ISDN network e RJ-12

e Connection to external data transmission e 9-pin D-sub male connector, RS-232 can be

device switched to RS-485

e MPI bus e 9-pin D-sub female connector

e DCF77 antenna (TIM 44D) e BNC socket (over supplied DCF77 adapter
cable)

e Connection to power supply e 4-pin terminal strip

Transmission rate over the RS-232/RS-485 50 to 38,400 bps

interface

Power supply 24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60 mA (only when the TIM is used as a CP in
an S7-300 rack)

e From24VDC e 500 mA

Power loss 12.3 W

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C

e Transport/storage temperature e -40 °C through +70 °C

¢ Relative humidity e Max. 95 % at +25 °C

Construction

e Module format o Compact module for S7-300, double width

e Dimensions (W x H x D) in mm e 80x125x120

o Weight e Approx. 300 g

Degree of protection IP 20

Configuration

e Software for PG o SINAUT ST7 configuration software
for PG

o Software for CPU (optional) e SINAUT TD7 block library for CPU

e Storage of TIM configuration data e oninternal TIM flash memory

TIM can be operated in the role

e Station e Yes

¢ Node station e Yes

e Master station e Yes

Number of TIM 44/44D modules per S7-CPU or  Several, number depends on the communication
PC resources of the S7-CPU or of the PC

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU e Possible using TD7onCPU"

e Over backplane bus with other TIMs in the e Possible
rack

e Over MPI port of the S7-300-CPU 2 with other e Possible over TD7onCPU (for S7-300 and
CPUs, TIMs, and/or PCs S7-400) and S7 communication (for

ST7¢cc/ST7sc and TIMs)
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2.3 SINAUT TIM communication modules

TIM 44 / TIM 44D

Local communication in standalone mode

e Over MPI port of the CPU with CPUs, other
TIMs and/or PCs

e Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
e Number of messages

e Approx. 10,000 messages

e Buffered ¢ No

Transmission protocols

Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network

e SINAUT ST7 protocol e -Polling

e SINAUT ST1 protocol

- Polling with time slots
- Multi-master polling with
time slots

e - Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous

Asynchronous character format

e SINAUT ST7 protocol,
polling or spontaneous

e SINAUT ST7 protocol,
multi-master polling

e SINAUT ST1 protocaol, polling
e SINAUT ST1 protocol, spontaneous

e 10 or 11 bits

e 10 bits

e 11 bits
e 10 or 11 bits

Hamming distance d
e SINAUT ST7 protocol
e SINAUT ST1 protocol

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

53



Introduction to the SINAUT ST7 system

2.3 SINAUT TIM communication modules

TIM 44 / TIM 44D
Integrated modem MD4

Transmission path Digital ISDN network
Available standard transmission standards e V.110 1200 bps, duplex
e V.110 2400 bps, duplex
e V.110 9600 bps, duplex
e V.110 19200 bps, duplex
e X.75 1200 bps, duplex
e X.75 2400 bps, duplex
e X.75 19200 bps, duplex
e X.75 38400 bps, duplex

Approvals Europe
Compatible with SINAUT modems
e LGM64K e V.110 9600 bps, duplex

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

Technical specifications of the TIM 4V / 4VD

TIM 4V / TIM 4VD

General

Transmission rate 50 to 38,400 bps

Interfaces

e Connection to external data transmission e 9-pin D-sub male connector, RS-232 can be

device switched to RS485

e MPI bus e 9-pin D-sub female connector

e DCF77 antenna (TIM 4VD) e BNC socket (over supplied DCF77 adapter
cable)

e Connection to power supply e 4-pin terminal strip

Power supply 24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60 mA (only when the TIM is used as a CP in
an S7-300 rack)

e From24V DC e 400 mA

Power loss 9.9 W

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C

e Transport/storage temperature e -40 °C through +70 °C

¢ Relative humidity e Max. 95 % at +25 °C
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2.3 SINAUT TIM communication modules

TIM 4V /TIM 4VD

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

e Master station

e Yes
e No
e Yes

Number of TIM 4V/4VD modules per S7-CPU or
PC

Several, number depends on the communication
resources of the S7-CPU or of the PC

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

Possible using TD7onCPU"
e Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Local communication in standalone mode

e Over MPI port of the CPU with CPUs, other
TIMs and/or PCs

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
e Number of messages

e Approx. 10,000 messages

o Buffered e No

Transmission protocols

Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network

e SINAUT ST7 protocol e -Polling

e SINAUT ST1 protocol

- Polling with time slots
- Multi-master polling with
time slots

e -Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous
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2.3 SINAUT TIM communication modules

TIM 4V / TIM 4VD

Asynchronous character format

e SINAUT ST7 protocol, e 10 o0r 11 bits
polling or spontaneous

e SINAUT ST7 protocol, e 10 bits
multi-master polling

e SINAUT ST1 protocaol, polling e 11 bits

e SINAUT ST1 protocol, spontaneous e 10 o0r 11 bits

Hamming distance d

e SINAUT ST7 protocol o 4

e SINAUT ST1 protocol o 4

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

Technical specifications of the TIM 4R / 4RD

TIM 4R/ TIM 4RD

General

Transmission rate 50 to 38,400 bps

Interfaces

e Connection to external data transmission e 9-pin D-sub male connector, RS-232 can be

device switched to RS485
e 2. Connection to external data transmission e RJ-45, RS-232 can be switched over to RS-
device 485 (the supplied interface adapter cable

provides a further 9-pin D-sub male
connector)

e MPI bus e 9-pin D-sub female connector

e DCF77 antenna (TIM 4RD) e BNC socket (over supplied DCF77 adapter
cable)

e Connection to power supply e 4-pin terminal strip

Power supply 24V DC; min. 20.4 V; max. 28.8 V

Current consumption

e From backplane bus e 60 mA (only when the TIM is used as a CP in
an S7-300 rack)

e From24VDC e 500 mA

Power loss 12.3 W

Permitted ambient conditions

e Operating temperature e 0 °C through +60 °C

e Transport/storage temperature e -40 °C through +70 °C

¢ Relative humidity e Max. 95 % at +25 °C
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2.3 SINAUT TIM communication modules

TIM4R/TIM 4RD

Construction

e Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Configuration
e Software for PG

e Software for CPU (optional)
e Storage of TIM configuration data

e SINAUT ST7 configuration software
for PG

e SINAUT TD7 block library for CPU
e oninternal TIM flash memory

TIM can be operated in the role
e Station

e Node station

e Master station

e Yes
e Yes
e Yes

Number of TIM 4R/4RD modules per S7-CPU or
PC

Several, number depends on the communication
resources of the S7-CPU or of the PC

Local communication in the rack of an S7-300
e Over backplane bus with the S7-300-CPU

e Over backplane bus with other TIMs in the
rack

e Over MPI port of the S7-300-CPU 2 with other
CPUs, TIMs, and/or PCs

Possible using TD7onCPU"
e Possible

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7cc/ST7sc and TIMs)

Local communication in standalone mode

e Over MPI port of the CPU with CPUs, other
TIMs and/or PCs

Possible over TD7onCPU (for S7-300 and
S7-400) and S7 communication (for
ST7¢cc/ST7sc and TIMs)

Work memory required on the S7 CPU

At least 20 KB; actual requirements depend on
the amounts of data and range of functions

Message memory on TIM
e Number of messages

e Approx. 10,000 messages

o Buffered e No

Transmission protocols

Selectable protocols e SINAUT ST7
e SINAUT ST1

Mode with dedicated line/wireless network

e SINAUT ST7 protocol e -Polling

e SINAUT ST1 protocol

- Polling with time slots
- Multi-master polling with
time slots

e -Polling
- Polling with time slots

Mode in dial-up network
e SINAUT ST7 protocol
e SINAUT ST1 protocol

e Spontaneous
e Spontaneous
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2.4 The SINAUT ST7 modems

TIM 4R/ TIM 4RD

Asynchronous character format

e SINAUT ST7 protocol, e 10 or 11 bits
polling or spontaneous

e SINAUT ST7 protocol, e 10 bits
multi-master polling

e SINAUT ST1 protocol, polling e 11 bits

e SINAUT ST1 protocol, spontaneous e 10 o0r 11 bits

Hamming distance d

e SINAUT ST7 protocol e 4

e SINAUT ST1 protocol e 4

1) The use of TD7onCPU over backplane bus is possible with the following CPU types:
All variants of the CPU 313C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP;
all variants of the C7 devices C7-633, C7-635 and C7-636

2) The MPI ports of the S7-300-CPU can be used with the following CPU types:
All variants of the CPU 312, CPU 312C, CPU 314 and CPU 314C;
the CPU 315-2 DP and the CPU 315F-2 DP

2.4 The SINAUT ST7 modems

The SINAUT ST7 MD2, MD3 and MD4 modems are built into an S7-300 housing just like the
TIM modules.

=3
=
z
&

Figure 2-11  SINAUT MD modem
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2.4 The SINAUT ST7 modems

241 The modem variants

The following modem variants are available:

MD2 Dedicated line modem
for multipoint connection, can be tapped,
can also be used as a repeater,
max 19,200 bps

MD3 Modem for the analog telephone network,
max. 33600 bps,
can also be used as dedicated line modem for a point-to-point link,
max. 33600 bps in voice band

MD4 Modem for the digital ISDN network,
max. 64,000 bps

These modems can be attached to the serial modem port of a suitably equipped TIM module
(TIM 3V-IE and all TIM 4 variants).

Due to the design, the modems can be installed on an S7-300 standard rail just like the TIM
modules. As an alternative, the modems can also be installed on a 35 mm standard
mounting rail. In this case, an adapter is required that can be ordered separately.

The following figure shows the modem modules with further details (schematic
representation with the covers removed).

—— RS232 interface
(9-pin, male)

H~— RS485 interface
I (9-pin, female)

24V RJ12 Western connector:
WAN access point

G_IK10_XX_30050

Figure 2-12  Connectors of a SINAUT ST7 modem
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2.4 The SINAUT ST7 modems

242 Overview of all modem variants and accessories

243

The modems are supplied along with the necessary WAN connecting cable. Cables for
connecting the modems to a TIM must be ordered separately.

Table 2-2 Overview of all modem variants

Short name Order no.

Explanation

MD2 6NH7810-0AA20

Dedicated line modem

for multipoint connection, can be tapped, can also be used
as a repeater,

max 19,200 bps

MD3 6NH7810-0AA30

Modem for the analog telephone network,
max. 33,600 bps

Can also be used as a dedicated line modem for a point-to-
point link,
max. 33,600 bps in the voice band

MD4 6NH7810-0AA40

Modem for the digital ISDN network,
max. 64,000 bps

R-ADAPT 6NH7760-0AA

Adapter for installing the modem MD2 ... MD4 on a 35-mm
standard rail

Technical specifications of the SINAUT ST7 modems

Technical specifications of the MD2 dedicated line modem

60

MD2

Interfaces

e Attachment to dedicated line
e RS-232 attachment to DTE
e RS-485 attachment to DTE
e Connection to power supply

¢ RJ-12

e 9-pin D-sub male connector

e 9-pin D-sub female connector
e 4-pin terminal strip

Power supply 24V DC
Current consumption

e From24V DC e 100 mA
Power loss 24W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60 °C
e -40 °C through +70 °C
e Max. 95 % at +25 °C

Construction

¢ Module format

¢ Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20
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2.4 The SINAUT ST7 modems

MD2

Transmission path

2-wire, 2 x 2-wire or 4-wire,
twisted pair, without loading coils or with few
coils

Type of modulation

Frequency shift keying (FSK)

Transmission speeds

1200 bps
2400 bps

9600 bps (not for telephone company
leased lines)

19,200 bps (not for telephone company
leased lines)

Mode
o With 2-wire or 2 x 2-wire o Half duplex
o With 4-wire e Duplex or half duplex
Transmit level can be set to e 0dB
e -6dB

-9 dB (for telephone company leased lines)
-15dB

Receive level 0to-43dB
Terminating resistor can be adjusted

e For 1200 and 2400 bps e 600 ohms

e For 9600 and 19,200 bps e 150 ohms

e For tapping point e > 6 kilohms
Ready to send

e At 1200 bps o After 7 ms

e At 2400 bps e After4 ms

e At 9600 and 19,200 bps e After 0.5 ms

Lower / upper keying frequency
o At 1200 bps

o At 2400 bps

e At 9600 and 19,200 bps

1300 Hz /2100 Hz
2400 Hz / 3300 Hz
20,800 Hz / 33,600 Hz

Asynchronous character format 10 or 11 bits
Floating optical relay output

e Max. connected voltage e 60VAC/DC
e Max. permitted permanent current e 400 mA

e Max. Ron e 3ohms
Surge withstand capability

U1.2/50 to DIN VDE 0804

between supply circuit and

e FSKremote line circuits o 25kV

e Optical relay output e 25kV
Compatible with SINAUT modems

e MD100 e At 1200 bps

o MD124

At 1200, 2400 and 19,200 bps

Certifications and approvals

EU approval CE 0682 X

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

61



Introduction to the SINAUT ST7 system

2.4 The SINAUT ST7 modems

Technical specifications of the MD3 analog dial-up modem

MD3

Interfaces

e Attachment to telephone network or dedicated
line

e RS-232 attachment to DTE

e RS-485 attachment to DTE

e Connection to power supply

¢ RJ-12

e 9-pin D-sub male connector

e 9-pin D-sub female connector
e 4-pin terminal strip

Power supply 24V DC
Current consumption

e From24V DC e 200 mA
Power loss 4.8 W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60 °C
e -40 °C through +70 °C
e Max. 95 % at +25 °C

Construction

¢ Module format

e Dimensions (W x H x D) in mm
o Weight

e Compact module for S7-300, double width
e 80x125x120
e Approx. 300 g

Degree of protection

IP 20

Transmission path

Analog dial-up telephone network
Dedicated line, 2-wire twisted pair, without
loading coils

Available ITU transmission standards in the analog
telephone network

e V.22 1200 bps, duplex

e V.22bis 2400 bps, duplex

e V.32bis 4800 bps, duplex

e V.32bis 9600 bps, duplex

e V.32bis 14,400 bps, duplex
e V.34bis 19200 bps, duplex
e V\/.34bis 33,600 bps, duplex

Error correction

V.42 and MNP4

Data compression

V.42bis and MNP5

Modem control

e AT commands
e V.25bis commands

Metering pulse filter can be adjusted to

o 12kHz
o 16 kHz

Dialing mode

e Tone dialing
e Pulse dialing

Loop power section

Exists, can be switched in or out

Loudspeaker Exists, can be switched on or off
Line adjustment e 600 ohms

e Zr (frequency-dependent)
Transmit level can be set to e -10dB

e -15dB
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2.4 The SINAUT ST7 modems

MD3

Asynchronous character format

10 or 11 bits

Standard dedicated line profile

e 300 bps (direct)

e 1200 bps (direct)

e 2400 bps (direct)

e 9600 bps (direct)

e 19,200 bps (direct)

e 19200 bps (buffered)
e 33,600 bps (buffered)

Compatible with SINAUT modems (as telephone
modem)

e MD125

e MDM2425B DX
e MD3 (hardware version < 4)

e V.22 1200 bps, duplex

e V.22bis 2400 bps, duplex

e V.22bis 2400 bps, duplex

e V.22 1200 bps, duplex

e V.22bis 2400 bps, duplex

e V.32bis 4800 bps, duplex

e V/.32bis 9600 bps, duplex

e V.32bis 14,400 bps, duplex

Certifications and approvals e Europe
e USA
e Canada
Recommended line quality for telephone company ¢ M1020
leased lines e M1025
Technical specifications of the MD4 ISDN dial-up modem
MD4
Interfaces
e Attachment to ISDN dial-up network or ISDN e RJ-12

dedicated line
e RS-232 attachment to DTE
e RS-485 attachment to DTE
e Connection to power supply

e 9-pin D-sub male connector
e 9-pin D-sub female connector
e 4-pin terminal strip

Power supply 24V DC
Current consumption

e From24V DC e 100 mA
Power loss 24W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

0 °C through +60 °C
-40 °C through +70 °C
Max. 95 % at +25 °C
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MD4

Construction

¢ Module format e Compact module for S7-300, double width
¢ Dimensions (W x H x D) in mm e 80x125x120

o Weight e Approx. 300 g

Degree of protection IP 20

Transmission path ¢ Digital ISDN network

e ISDN dedicated line, for example the ISDN
dedicated line products of the German
Telekom:

— LeasedLink SFV Digital 64S
— LeasedLink SFV Digital 64S2
— LeasedLink SFV Digital TS02
Available standard transmission standards e V.110 1200 bps, duplex
e V.110 2400 bps, duplex
e V.110 9600 bps, duplex
e V.110 19,200 bps, duplex
e X.751200 bps, duplex
e X.75 2400 bps, duplex
e X.75 19200 bps, duplex
e X.75 38,400 bps, duplex
Modem control e AT commands
e \/.25bis commands

Asynchronous character format 10 or 11 bits

Certifications and approvals Europe

Compatible with SINAUT modems

e LGM64K e V.110 9600 bps, duplex
2.5 Mobile wireless components

Wherever no other transmission medium such as a dedicated line or telephone network is
available and where the setting up of a separate wireless network would involve high cost,
data transmission using a GSM network is a practical alternative.

This is, of course, possible only when there is an adequately strong GSM signal at the
relevant location. The latest SINAUT quadband mobile wireless modem makes operation in
the GSM networks available worldwide(850, 900, 1800 and 1900 MHz range).

SINAUT ST7 provides two options for data transmission over GSM mobile wireless:

1. With the GSM modem MD720-3
Data transmission on demand by establishing a dial-up connection over a mobile wireless
network (CSD: Circuit Switched Data). The sending of SMS messages to standby
personnel is also possible here.
The duration of the dial-up connections or the number of SMS messages sent is charged.

2. With the GPRS modem MD740-1
Permanent online connection between station and control center using the GPRS service
(General Packet Radio Service) of a GSM provider. Data can be transmitted immediately
at any time.
Despite being permanently online, only the amount of transmitted data is charged.
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251 GSM modem MD720-3

With the GSM modem MD720-3, a TIM can transmit data by establishing a dial-up
connection over a mobile wireless network (CSD: Circuit Switched Data). The maximum data
transmission speed is 9600 bps.

Data can be transmitted between two SINAUT subscribers both from mobile wireless to
mobile wireless(from GSM modem to GSM modem) and from mobile wireless to fixed
network (phone or ISDN attachment; ISDN is recommended).

Apart from transmitting data, the MD720-3 can also be used to send SMS messages directly
to personnel on call. Receipt of the SMS can be acknowledged using the mobile phone. If no
acknowledgement is received, it is possible to send the SMS to a different mobile phone.

With this type of data transmission, the GSM provider charges for duration of dial-up
connections or the number of SMS messages sent.

Note

The MD720-3 modem is used not only in SINAUT ST7 but also in SINAUT MICRO. In this
case, S7-200 stations can transmit data over GPRS using the MD720-3. In SINAUT ST7, the
MD720-3 cannot be used for GPRS but only for CSD!

The MD720-3 can be attached to the RS-232 port of a suitably equipped TIM module (all
TIM 3V-IE and TIM 4 variants). It can be installed on a 35 mm standard rail.

The cable for connecting the MD720-3 must be ordered separately with a TIM.

SIEMENS

SET @

X1

SINAUT
MD720-3

720300

Figure 2-13 Modem MD720-3
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2.5.2
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The following figure shows further details of the modem module.

24V

Antenna interface
(SMA female)

RS-232 jack with
inverting adapter (9-pin, male)

ssssss

Figure 2-14  Connectors of the MD720-3 modem

MD740-1 GPRS modem

Using the MD740-1 GPRS modem, a TIM can establish a permanent connection between a
station and control center using the GPRS service of a GSM mobile wireless provider. Since
the connection is always online, data can be sent as soon as it becomes available.

The control center must be permanently reachable from the GPRS network, for example
connected over a dedicated line to the GPRS provider or over a permanent connection to the
Internet, for example over DSL. A direct GPRS connection from GPRS modem to GPRS
modem is not possible. Direct data exchange between two SINAUT ST7 stations that both
communicate over GPRS is, however, possible over a TIM module in the control center.

Since the data transmission from the GPRS provider to the control center is often over the
Internet, the MD740-1 has an integrated VPN router and a firewall. This allows GPRS
connections with optimum security to be established between the station and control center.

The maximum data transmission speed with GPRS is 54 Kbps.

The MD740-1 can be attached to the Ethernet port of a suitably equipped TIM module (all
TIM 3V-IE variants). It can be installed on a 35 mm standard rail.
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Figure 2-15 MD740-1 modem

The following figure shows further details of the modem module.

— 24V

o | Antenna interface
(SMA female)

RS-232 jack with

X Inverting adapter (9-pin, male)
71— RJ-45 port,

- Access to Ethernet

Figure 2-16 Connectors of the MD740-1 modem

253 ANT794-4MR GSM/GPRS antenna

The ANT794-4MR GSM/GPRS antenna

The quadband ANT794-4MR antenna is available for use in GSM/GPRS networks. To
improve the field strength, it can be installed inside and outside buildings.
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Technical specifications of the MD720-3 GSM modem
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Figure 2-17 ANT794-4MR GSM/GPRS antenna

Short name Order no.

Explanation

ANT794-4MR 6NH9 860-1AA00

GSM/GPRS quadband antenna; weatherproof for
indoor and outdoor areas; 5 m connecting cable
connected permanently to the antenna; SMA
connector, including installation bracket, screws, wall

plugs

The antenna must be ordered separately.

Technical specifications of the SINAUT mobile wireless components

MD720-3

Transmission rate

e RS-232 e 300 bps to 57,600 bps

e CSD in GSM network e 9,600 bps

Interfaces

e RS-232 e 9-pin D-sub female connector

¢ GSM antenna

e Connection to power supply

(with gender changer pin)
¢ SMA female connector,
nominal impedance: 50 ohms

e 4-pin screw terminal

Frequency ranges

850, 900, 1800, 1900 MHz

Transmit output power
e 850 MHz

e 900 MHz

e 1800 MHz

e 1900 MHz

e Max.2W
e Max.2W
e Max.1W
e Max.1W

Power supply

12-30V DC (24 V DC nominal)
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MD720-3

Current consumption in send mode

e at12VDC e |n:430 MA

e at24VvDC e In: 140 mA

Current consumption in receive mode

e at12VDC e 90mA

e at24VDC e 50mA

Power loss typically 5 W
max. 6.2 W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e -20 °C through +60 °C
e -25°C through +85 °C
e Max. 95 % at +25 °C

Construction

e Design e DIN rail housing
e Materials e Plastic
e Dimensions (W x H x D) in mm e 225x99x114
o Weight e Approx. 150 g
Installation Snap onto 35 mm standard rail
Degree of protection IP40
Asynchronous character format 10 bits
Modem control over AT commands
Compatible with GSM modems e TC35

e MC45
Certifications and approvals CE

R&TTE

EN 55024

EN 55022 Class A

EN 61000-6-2

National approvals

For up-to-date information, check the Internet at
http:/www.siemens.com/simatic-net/ik-info

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

69



Introduction to the SINAUT ST7 system

2.5 Mobile wireless components

Technical specifications of the MD740-1 GPRS modem
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MD740-1

General

Interfaces
e Application interface

e Service interface
e Antenna connector

e Connection to power supply

e RJ-45 female (10/100 Mbps, TP,
autocrossover)

e 9-pin D-sub female connector
(with gender changer pin)

¢ SMA female connector,
nominal impedance: 50 ohms

e 4-pin screw terminal

Power supply

18 - 30 V DC (24 V DC nominal)

Current consumption

¢ with existing GPRS connection and data
exchange

e 1n: 320 mA at 24 V (lburst: 800 mA)
4.62 ms burst repetition rate

Power loss

typically 8.0 W

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +50 °C
e -25 °C through +85 °C
e Max. 95 % at +25 °C

Construction

e Design e DIN rail housing

e Materials e Plastic

¢ Dimensions (W x H x D) in mm e 45x99x 114

o Weight e Approx. 280 g

Installation Snap onto 35 mm standard rail

Degree of protection

IP20

GSM/GPRS

Frequency ranges

800, 900, 1800 and 1900 MHz

Transmit output power

e 850/900 MHz e Max.2W
e 1800 MHz e Max.1W
GPRS multislot class 10

up to 2 uplinks (13.4 - 27 Kbps),
up to 4 downlinks (40 - 54 Kbps),
max. 5 slots

GPRS coding methods

CS-1, CS-2, CS-3, CS-4

GPRS connection establishment

Automatic when power supply turned on

Virtual Private Network (VPN)

Protocol

Ipsec (tunnel and transport mode)

Encryption

Ipsec DES with 56 bits,
Ipsec 3DES with 168 bits,
Ipsec AES with 128, 192 and 256 bits

Internet Key Exchange (IKE)

with main and quick mode

Authentication

Pre-Shared Key (PSK),
X.509v3 certificates
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MD740-1

Packet authentication MD5, SHA-1

Miscellaneous DynDNS,
NAT-T,
Dead Peer Detection (DPD)

Firewall

o Stateful Packet Inspection e Yes

e Anti-Spoofing e Yes

o Network Address Translation (NAT) / e Yes

IP-Masquerading)

e Port forwarding e Yes

Other features

DNS cache, Yes

DHCP server, Yes

NTP, Yes

remote logging Yes

Configuration

with standard Web browser

Tests, approvals

CE
R&TTE (GSM)
GSM/GPRS
EMC / ESD

Electrical safety
ATEX

FM

UL

e Yes
e Yes
e with GCF approval

e EN 55024, EN 55022 class A,
EN 61000-6-2

e EN 60950

e 3G EEXxNnAIl T4,
Ta=20°C..50 °C
KEMA: 03 ATEX 1229 X

e CLI,DIV2,GP.AB,C,DT4
Ta=20°C..50°C

e Yes

National approvals

For up-to-date information, check the Internet at
http:/www.siemens.com/simatic-net/ik-info
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2.6 LTOP overvoltage protection modules

Technical specifications of the ANT794-4MR GSM/GPRS antenna

ANT794-4MR

Mobile wireless networks GSM/GPRS

Frequencies 850 MHz,
900 MHz,
1800 MHz,
1900 MHz,
2200 MHz

Characteristics omnidirectional

Antenna gain 0dB

SWR <2,0

Max. power 20W

Polarity linear vertical

Connector SMA

Length of antenna cable 5m

External material Hard PVC, UV-resistant

Degree of protection 1P20

Permitted ambient conditions
e Operating temperature
e Transport/storage temperature

e -40 °C through +70 °C
e -40 °C through +70 °C

¢ Relative humidity e 100 %

Construction

e Dimensions (D x H) in mm e 25x193

e Weight e 380 g (incl. packing)

e |[nstallation

e with supplied bracket

LTOP overvoltage protection modules

Variants and overview of the LTOP overvoltage protection modules

Copper dedicated lines are highly susceptible to electromagnetic interference. The coupling
of extraneous voltages can be inductive or capacitive, for example due to the effects of
lightning. Direct conductive coupling is also possible due to bad insulation.

The LTOP overvoltage protection modules limit extraneous voltage and overvoltage to a
non-critical level. The floating transformer also provides electrical isolation preventing
coupling of voltages into other cable sections. An LTOP protects persons and investment
and is therefore an indispensable safety element in private dedicated line networks.
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2.6 LTOP overvoltage protection modules

Figure 2-18 LTOP2 overvoltage protection module

The LTOP overvoltage protection module is available in two variants:

LTOP 1
Overvoltage protection module for use at the start or end of a 2-wire dedicated line.

LTOP2
Overvoltage protection module for use at the start or end of a 4-wire dedicated line or in a 2-
wire tapping point. In a 4-wire tapping point, two LTOP2 modules are required.

Table 2-3 Overview of the LTOP modules

Short name Order no. Explanation

LTOP1 6NH9821-0BC11 Single line transformer LTOP1, with one OPM
overvoltage protection module for use at the start or
end of a 2-wire dedicated line

LTOP2 6NH9821-0BC12 Double line Transformer LTOP2, with two OPM
overvoltage protection modules for use at the start or
end of a 4-wire dedicated line or a 2-wire tapping
point.

OPM 6NH9821-0BB00 OPM overvoltage protection module for LTOP1 and
LTOP2, plug-in (pack of 4)

The two LTOP variants have both screw terminals and an RJ-12 Western jack. The WAN
cable (RJ-12 - RJ-12) supplied with the MD2 and MD3 modems (used as dedicated line
modems) can be connected directly to this RJ-12 jack.

Note

The LTOP modules are not suitable for protecting dial-up connections (telephone and ISDN
network). Companies such as Phoenix and Dehn offer TAE6, SO, RJ-12, and RJ-45 jacks
with overvoltage protection.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 73



Introduction to the SINAUT ST7 system

2.6 LTOP overvoltage protection modules

2.6.2

Technical specifications of the LTOP overvoltage protection module

LTOP

Transmission paths

Private transmission lines with or without loading coils

Transmission ratio

1:1;+5 % (e.g. 600/600 ohms in the voice band)

Transmission range

300 Hz to 35 kHz

Frequency-dependent attenuation

Attenuation Frequency

Transmission speed [bps]

[dB] [Hz] MD100 MD124 MD2  MD3
0.2 1300 ... 3300 1200 1200 1200 Al
2400 2400
0.8 5200 ... 8400 4800
0.9 10,400 ... 16,800 9600
1.0 20,800 ... 30,600 19,200 9600
19,200

Insulation resistance

> 2000 Mohms

Test voltage

4 kV,50Hz, 10 s

Surge withstand capability

6 kV/2 J to EN 60 099-1

Normal discharge current isn (8/20 ps)

5 kA

Output voltage limitation at isn

Approx. 15V

Telecontrol line attachment

Screw terminals

Cross-section 0.2 — 4 mm? with rigid cores
Cross-section 0.2 — 2.5 mm?2 with flexible cores

Modem attachment

Screw terminals (wire cross-section, see telecontrol line attachment) or RJ-

12 jack for Western plug

Installation location

As close as possible to where cable enters building

Permitted ambient conditions

e Operating temperature

e Transport/storage temperature
e Relative humidity

e 0 °C through +60 °C
e -40 °C through +70 °C
e Max. 95 % at +25 °C

Construction
e Dimensions (W x H x D) in mm
o Weight

e 90x75x110 mm
e LTOP1:300¢g

e LTOP2:320¢g

e OPM:10g

Degree of protection

IP 20

Installation

DIN rail TS35 (35 mm; EN 50 022)
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2.7 Radio clock components

271 Accessories for DCF77

DCF77 radio clock

An adapter cable is required to connect the DCF77 radio clock to an indoor or outdoor
antenna. The cable has a BNC male connector to which the normal antenna cable can be
connected.

The adapter cable is supplied with every TIM module with an integrated DCF77 radio clock.
It can also be ordered as a spare part under the number listed in the following table.

Table 2-4 Adapter cable for a TIM with integrated DCF77 radio clock

Order no. Description Illustration
6NH7700-0AD15 | Adapter cable for connecting a DCF77 radio
clock integrated in a TIM, to adapt the internal BNC

connector to the external BNC connector.
Cable length 1.5 m

In addition to the adapter cable, there is also a selection of antennas.

DCF77 indoor antenna

An indoor antenna can be used in buildings in which there is no source of interference for the
DCF77 signal. It should not be installed in the vicinity of televisions, monitors, thyristor
controls, network cables or fluorescent lights.

DCF77 outdoor antenna for flat roof, wall or mast installation

Whenever possible, a professional radio clock system should use an outdoor antenna. In
contrast to an indoor antenna whose environment can change constantly due to the
technical activity in the building, the conditions for an outdoor antenna are practically
constant. Indirect lightning protection is strongly recommended for an outdoor antenna.
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Figure 2-19 Examples of DCF77 antennas, left an indoor antenna, right an outdoor antenna

The following figure shows the interconnection of the various DCF77 components (the
adapter cable 6NH7700-0AD15 is supplied with each TIM with an integrated DCF77 radio
clock receiver).

If lightning protection 6NH9831-2AA is used, this should be installed whenever possible at
the entrance to the building. To connect the lightning protection to the adapter cable of the
TIM, use a separate antenna cable (BNC female connectors at both ends, similar to the
antenna cable supplied with the indoor or outdoor antenna). You can either assemble this
cable yourself or purchase it from a dealer, for example from Hopf Elektronik GmbH
(www.hopf.com).
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g
é

I Adapter cable (1,5 m)
g isincluded

(spare part order no.
6NH7 700-0AD15)

-
t.

TIM with integrated
DCF77 radio clock receiver

Indirect
lightning
protection

6NH9 831-2AA

Figure 2-20 Connecting DCF77 antennas

2.7.2

GPS receiver

2.7 Radlo clock components

Indoor antenna
incl. 10 m
antenna cable
6NH9 831-0AA

or

Outdorr antenna
incl. 20 m
antenna cable:

- for flat roof or
wall mounting
6NH9 831-0BA

- fir mast mounting
6NH9 831-0DA

The reception of the DCF77 radio clock signal is limited to western Europe (approximately
800 km radius from Frankfurt am Main, Germany). In regions where this signal cannot be
received, a GPS receiver can be used to acquire the local time from a satellite-based GPS
system (Global Positioning System). For this situation, the SINAUT system includes a GPS
receiver whose output signal simulates the DCF77 signal. This receiver can therefore be
connected directly to the DCF77 receiver in the TIM and can supply the TIM with the current
time.

This GPS receiver ships as a complete package and includes the following:

GPS receiver module that can be fitted to a 35-mm standard rail

GPS outdoor antenna for wall or mast mounting, including 25 m antenna cable
BNC adapter to connect the DCF77 adapter cable of the TIM to the BNC socket of the

GPS receiver

Software for configuring the GPS receiver (for Windows 95/98, NT, 2000, ME and XP)
PC adapter cable, length 1.5 m

Documentation

Since the GPS antenna is an outdoor antenna, you should also install the available lightning
protection device.
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Figure 2-21  The GPS receiver module (left) and the recommended lightning protection device for
outdoor antennas (right)

The following figure shows the interconnection of the various GPS components (the adapter
cable 6NH7700-0AD15 is supplied with each TIM with an integrated DCF77 radio clock
receiver).

If lightning protection 6NH9831-8LA is used, this should be installed whenever possible at
the entrance to the building. To connect the lightning protection to the adapter cable of the
TIM, use a separate antenna cable (BNC female connectors at both ends, similar to the
antenna cable supplied with the outdoor antenna). You can either assembile this cable
yourself or purchase it from a dealer, for example from Hopf Elektronik GmbH
(www.hopf.com).
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TIM with integrated
DCF7 radio clock receiver

| e
adapter
plug

EEEEE
BNC
Indirect
- - - ‘JZD}. lightning

GPS receiver module

DCF77 output for
@/ simulation signal

Input for
GPS signal

- . protection
apter cable
6NH7p700—0AD15 GPS outdoor antenna
for wall or mast mounting
GPS kit incl. 25 m antenna cable
6NH9 831-8AA

Complete GPS package for simulating the
DCF77 time signal, comprising:

- GPS receiver module

- GPS outdoor antenna incl. 25 m cable

- BNC adapter plug

- Configuration software

- PC adapter cable

- Documentation

G_IK10_XX_30094

Figure 2-22 GPS components for receiving the radio clock signal

2.7.3 Overview of the radio clock components

The following table shows the accessories for the DCF77 radio clock of the TIM.

Table 2-5 Overview of the accessories for the DCF77 radio clock of the TIM

Short name Order no. Explanation

DCF INANT 6NH9831-0AA DCF77 indoor antenna.
The antenna is supplied with a 10 m cable and BNC
connector.

DCF AUANT-D 6NH9831-0BA DCF77 outdoor antenna for flat roof or wall mounting.
The antenna is supplied with a 20 m cable and BNC
connector.

DCF AUANT-M 6NH9831-0DA | DCF77 outdoor antenna for mast mounting.

The antenna is supplied with a 20 m cable and BNC
connector.

DCF IND-BS 6NH9831-2AA Lightning protector for DCF77 outdoor antenna.
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2.7.4

Short name

Order no.

Explanation

GPS kit

6NH9831-8AA

GPS complete package for simulating the DCF77 time signal,
consisting of

GPS receiver, GPS outdoor antenna including 25 m cable,
BNC adapter connector, configuration software, PC adapter
cable, and documentation.

GPS IND-BS

6NH9831-8LA

Lightning protector for GPS outdoor antenna.

Technical specifications of the radio clock components

Technical specifications of DCF77 antennas

80

DCF77 antennas

General

Power supply (over antenna cable) 1.7to5V DC
Impedance 50 ohms
Power gain 20 dB

Max. cable length without amplification 250 m

Plastic housing Light-resistant
Bandwidth 4 kHz

Indoor antennas

Humidity

95% no condensation

Degree of protection

IP50

Temperature range

e Operation
e Storage

e 0 °C through +80 °C
e -50 °C through +85 °C

Outdoor antennas

Wind load

max. 180 km/h

Degree of protection

IP65

Temperature range

e Operation
e Storage

e -30 °C through +80 °C
e -50 °C through +85 °C

Humidity

100%

Lightning protection

Housing material

Die cast aluminum housing

Dimensions (W x H x D) in mm

250 x 105 x 95

Weight

Approx. 3.5 kg

Grounding point

e Thickness of copper strand
¢ length of copper strand

M6 threaded connection
e min. 10 mm2
e max.10m

Current pulse withstand 8/20 us wave

10 kA
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DCF77 antennas

Response time <1ns

Protection level at 6 kV 1.5/50 ys wave at input <12V

Insertion loss for DCF77 signal Max. 3 dB

Input / output BNC female / BNC female
Input / output impedance 50 ohms

Degree of protection IP40

Temperature range
e Operation
e Storage

e -20 °C through +80 °C
e -40 °C through +85 °C

Humidity

95% no condensation

Technical specifications of the GPS receiver

GPS receiver

Interfaces:

e RS-232/RS-422

e Pulse outputs

e GPS input

o DCF77 simulation output

e 9-pin D-sub male connector
e Screw terminals

e BNC socket

e BNC socket

Connector for power supply

Screw terminals

Power supply

18to 60 V DC

Power consumption

6 VA

Construction
e Housing material

e Dimensions (W x H x D) in mm

o Weight

e Aluminum
e 65x105x 130
e Approx. 700 g

Installation

On 35 mm standard rail

Quartz accuracy

1 0.1 ppm after GPS control/synchronization and
at constant temperature

Emergency clock accuracy

+ 25 ppm at 25 °C

Maintenance-free emergency clock backup

3 days

Type of receiver

8-channel phase tracking receiver

Evaluation

L1 frequency 1575.42 MHz, C/A code

Sensitivity

-143 dB

Synchronization time

o Cold restart (initial installation without

position information)

e Warm start (power down < 3 days)

e 30minto4h

e Approx. 1 min.

Temperature range
o for specified data

e 0tob0°C

e with poorer free-run (accuracy) characteristics ¢ 0to 70 °C
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GPS receiver

Outdoor antennas

Type of antenna

Micro-strip line with preamplifier

Center frequency 1575.42 MHz
Bandwidth 10 MHz

View angle +10° above horizon
Power supply (over antenna cable) 45t07VDC
Impedance 50 ohms

Power gain 20 dB

Max. cable length without amplification 25m

Plastic housing

Light-resistant

Wind load

max. 180 km/h

Degree of protection

IP65

Temperature range
e Operation
e Storage

e -30 °C through +80 °C
e -40 °C through +85 °C

Humidity

100%

Lightning protection

Housing material

Pressure die cast aluminum housing

Dimensions (W x H x D) in mm

250 x 105 x 95

Weight

Approx. 1.8 kg

Grounding point
e Thickness of copper strand
e length of copper strand

M6 threaded connection
e min. 10 mm2
e max.10m

Current pulse withstand 8/20 us wave 10 kKA

Response time <1ns

Protection level at 6 kV 1.5/50 ys wave at input <12V

Insertion loss for DCF77 signal Max. 3 dB

Input / output BNC female / BNC female
Input / output impedance 50 ohms

Degree of protection IP40

Temperature range
e Operation
e Storage

e -20 °C through +80 °C
e -40 °C through +85 °C

Humidity

95% no condensation
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2.8 Connecting cables

A series of standard connecting cables is available to connect individual SINAUT
components with each other and to WANs. Some of these connecting cables are supplied
along with the hardware components. Other cables can be ordered as necessary.

2.8.1 Cable for connecting TIM and modem modules

Table 2-6 Standard cables for connecting TIM and modem modules

Order no. Description lllustration

6NH7701-4AL Cable for connecting a TIM 3V-IE / TIM 4 (RS-232) with one of the
SINAUT ST7 MD2, MD3 or MD4 modems (RS-232). Also suitable for [ ]
connecting the modems listed above to a SIMATIC point-to-point CP such
as the CP 340, CP 341 or CP 441 with RS-232 port.
Cable length 1.5 m TIM

6NH7701-4DL Cable for connecting a TIM 4 (RS-485) with multiple SINAUT ST7 —
dedicated line modems connected in parallel of the type MD2 or MD3 I
(RS-485). M
Cable length 1.5 m [ M

[ﬂl]
TIM

6NH7701-1CB Cable for connecting two MD2 modems (RS-232) to form a repeater.

Cable length 0.3 m [ M M ]
M

D
6NH7701-5AN Cable for connecting a TIM 3V-IE / TIM 4 (RS-232) with the GSM mobile
wireless modem MD720-3 (RS-232). Also suitable for third-party modems [
or wireless devices with RS-232 standard.
Cable length 2.5 m M
modem

6NH7701-4BN Cable with one end without connector for connection of a
TIM 3V-IE/TIM 4 to a third-party modem or wireless device (RS-232).
Cable length 2.5 m

ereless
device

FM
|
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6NH7701-0AR Test cable.

Cable for connecting two TIMs of the types TIM 3V-IE / TIM 4 over their
RS-232 ports without modems (null modem).

Cable length 6 m
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Order no. Description Illustration

6NH1701-7AN Cable for connecting a TIM 11 (RS-232) with one of the SINAUT ST7
MD2, MD3 or MD4 modems (RS-232).
Cable length 2.5 m |

6NH1701-7BK Cable for connecting a TIM011B (RS-232) with one of the SINAUT ST7
MD2, MD3 or MD4 modems (RS-232).
Cable length 1.0 m.

———]

?%"%

2.8.2 WAN connecting cables

A 6NH7700-xxx connecting cable is supplied with every TIM module that has an integrated
MD modem and with every MD modem itself. This allows attachment of the MD modem
integrated in the TIM and the separate modems to a WAN.

The connecting cables are also available as spares under the number shown.

Table 2-7 WAN connecting cables

Order no. Description Illustration
6NH7700-2AR60 Connecting cable with 2 x RJ-12 plugs for connection to an il il
MD2 modem (RJ-12) with an LTOP overvoltage protection % %

module (RJ-12). The cable is also suitable for an MD2

integrated in a TIM.
Cable length 6 m RJ-12 - .- RJ-12

6NH7700-3BR60 Connecting cable with 2 x RJ-12 Western plug and snap-
on TAEGN plug to connect an MD3 modem (RJ-12) to a TAE6N
telephone jack (TAE6N) or an LTOP overvoltage protection
module (RJ-12) if the MD3 modem is being operated as a
dedicated line modem.
Cable length 6 m
RJ-12 [
Il - .

6NH7700-4AR60 Connecting cable with RJ-12 and RJ-45 plug to connect an il
MD4 modem (RJ-12) with an ISDN-So jack (RJ-45). The — %
cable is also suitable for an MD4 integrated in a TIM. %

Cable length 6 m E
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2.8.3 TIM 4R / 4RD interface adapter cable

The TIM 4R or TIM 4RD does not have an integrated modem but instead has a second serial
port (combined RS-232/485). The port connector is accessible at the same location as the
RJ-12 connector of the integrated modem in the form of an 8-pin RJ-45 plug.

An adapter cable is required to connect the second serial port with an external modem or
other transmission device. At one end of this cable, there is an RJ-45 plug and at the other
end, a 9-pin D-sub miniature male connector to which the normal connecting cable to the
modem or transmission device can be connected.

The adapter cable is supplied with each TIM 4R/4RD module. It can also be ordered as a
spare part under the number listed in the following table.

Table 2-8 TIM 4R / 4RD interface adapter cable

Order no. Description lllustration
6NH7700-0AS05 Adapter cable for connecting the 2nd serial RS-232/485 port il )
integrated in a TIM 4R / 4RD instead of an internal modem to RJ-45 % 9-pin
convert the internal plug (RJ-45) to the 9-pin D-sub miniature D-sub
male connector required externally. E
Cable length 0.5 m TIM L MD
Il - .

2.9 The SINAUT ST7 standard software package

The SINAUT ST7 standard software package comes on a CD-ROM and is made up of two
parts:

1. The SINAUT TD?7 library that contains blocks for the S7 CPU

2. The SINAUT ST7 configuration and diagnostics software for installation on the
programming device

The CD-ROM also contains the SINAUT ST7 manual in electronic form (German/English).

The software package is a working package that can be used for any number of SINAUT
projects without licensing.

2.9.1 SINAUT TD?7 Library, blocks for the CPU

The SINAUT TD7 library is a software package with blocks for the CPU. The package was
designed so that it can run both on an S7-400 and on and S7-300 CPU. There are only a few
blocks intended specifically for the S7-300 or S7-400 CPUs.

The SINAUT TD7 software in the stations allows change-driven transmission of process data
between the individual CPUs and the control center, for example ST7cc. Failure of
connections, CPUs, or the control center are displayed. Once a problem has been corrected
or the CPUs or control center has started up, data is updated automatically. When
necessary, data messages can be given a time stamp.
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Note

Data communication from the CPU to other CPUs or to ST7cc/ ST7sc over a WAN
connection can only be implemented with the SINAUT TD7 software. This is not possible
with the S7 communication SFBs/SFCs for configured and unconfigured connections. These
are suitable only for local communication without a gateway.

The essential components are the package are as follows:

e Basic and auxiliary blocks
Most of these blocks are always required on the CPU. A few are purely optional. The
basic blocks handle central tasks such as startup, monitoring of connections and
connection partners, general requests, time management, handling communication etc.
The auxiliary blocks enter messages in the send buffer or fetch them from the receive
buffer, handle send and receive jobs for specific connections or provide information as a
result of searches.

e Data point typicals
These blocks are included in the CPU program depending on the type and amount of
data to be transferred. They put messages together when data changes and output
received process data.

To operate correctly, the TD7 package requires some data blocks that are generated by the
SINAUT ST7 configuration tool. These are as follows:

e Central records DB
This contains all the centrally required data including the records of all communication
partners and the connections to be managed.

e Communication DBs
A separate communication DB is created for each connection. This DB contains a send
and receive buffer and all the data required for controlling and monitoring the connection.

The package is completed by blocks for diagnostics and alarms:

e TestCopy
This block can be used to log which messages are sent and/or received within the CPU.

e SMS_Control
When certain user-defined events occur, this block puts together appropriate text
messages that can be transmitted as SMS messages to a specified mobile phone.

Note

With the TIM 3V-IE variants, you can choose between two alternatives:

1. As described above, the SINAUT program is created with the TD7 blocks and
therefore runs on the CPU and takes up a corresponding amount of work memory
(TD70onCPU)

2. The SINAUT program runs on the TIM (TD7onTIM). In an ideal situation, no program
memory on the CPU is required for SINAUT.
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29.2 SINAUT ST7 configuration software for the PG

The configuration tools operate under Windows 2000 or XP. An installed version of the
STEP 7 software V5.1 SP 2 or higher is also required; for SINAUT connections over
Ethernet, STEP 7 V5.3 SP 2 or higher.

The configuration software includes the following components:

® A module manager that expands the HW Config STEP 7 tool. It handles the display and
parameter assignment of the TIM modules in HW Config.

® A WAN manager that expands the NefPro STEP 7 tool. This is responsible for the display
and parameter assignment of the SINAUT WAN networks SINAUT network nodes in
NetPro.

e The SINAUT ST 7 configuration tool is used for project-wide functions such as SINAUT
connection configuration and SINAUT subscriber management.

® The SINAUT ST7 diagnostics and service tool. In addition to the diagnostic functions
familiar from STEP 7. Using the service tool, it is, for example, possible to load new
software on a TIM.

The module manager for SINAUT ST7

The SINAUT module manager expands the catalog of the STEP 7 hardware configuration
tool HW Config. The SIMATIC 300 folder was extended by the SINAUT ST7folder. This lists
all available TIM modules.

You can select the required TIM module from the SINAUT S77folder and install it in the S7
rack.

You can then open a properties dialog and assign the required parameters to the module.
This dialog is also available in the MetPro network configuration tool.
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Figure 2-23 Module manager for SINAUT ST7

The WAN manager for SINAUT ST7

The SINAUT WAN manager expands the catalog for the STEP 7 NetPro network
configuration tool. The SINAUT networks have been added to the Subnets directory. You
can select the SINAUT networks you require from this directory and install them in the STEP
7 network window.

The TIM modules are interconnected with the networks in the STEP 7 network window using
the mouse. Errors in the interconnections are rejected immediately.

A properties dialog can be opened in which you can specify the generally valid parameters
for a network, for example, ST1 or ST7 protocol, transmission speed etc.

In a further dialog, you can specify individual properties for the network nodes, when
connecting to a telephone network, for example, the telephone number.

SINAUT ST7 Station control system - System Manual
88 System Manual, 05/2007, C79000-G8976-C178-06



Introduction fo the SINAUT ST7 system

2.9 The SINAUT ST7 standard sofiware package

[‘.}_i NetPro - [SINAUT1 (Network) -- (.‘l,Program Fllﬁ\,_\m
%ENetwork Edit Insert PLC View Option s —

=lol x|

ol

a8 6] e e T T

General I Network Connection I Basic Param. Dedicated Line |

End |

Selection af the netwark

— Time options

ST7cc Control Cir (101)
B =E - RTS/CTS delaytme fmsl ~ [1
== . Lo : =
% Paolling monitoring time [s]: I_
Send delay time [ms]: ID

|| MWPI Control Ctr / — Polling parameters

Nﬂ { T Ratio polling / spontaneous: I‘I
TIM-Rack1 CuyA Cir Number of stations in sub-cycle: I‘I

-8 PROFIBLIS DP

-2 PROFIBUS-PA
-85 PROFINET IO

=120 Stations

----- B Other Station

..... Bl PG/PC

@ SIMATIC 300
8 SIMATIC 400

----- B, SIMATIC PC Station
----- £5) SIMATIC S5

-l SIMATIC 57-400-H
=] Subnets

Bﬁ@ Industrial Ethernet
Z‘E@ MPI

B8 pROFIEUS

N
Subnets [networks without gateways) J

Properties - SINAUT Dial-up Network x|
General , Network Settings |Time Service | Node List | -
i |
/ Operating mode: Ispomaneous j
—Message parametes ———————————  ~Connection
Message format: FT12 - Connection type: Iduplex - l
- ;1_7_5_‘_1”35_‘?_‘5" 4 Acknowledgement:  [shotacknowl. ¥| | | Baudrste [bps): [19200 -
/ RN \WAN protocol: [sT7 = - FehrE T AT T ——
2
- g | | Retry factor: 7 =~ Cancel parameter: lﬂi
= Max. message length: |l24D Redigling attempts: |3
r Identification
Customer identification: |0 hes: ID
Abbrechen Hife

Figure 2-24 The WAN manager for SINAUT ST7

When necessary, the properties dialog of a TIM module can also be opened in NetPro. You
have the same configuration options as in HW Config.

The SINAUT ST7 configuration tool

Unlike the two managers mentioned up to now, the SINAUT ST7 configuration tool does not
expand one of the standard STEP 7 tools but is a separate configuration tool embedded in
the STEP 7 environment. This allows you to perform the remaining SINAUT-specific
configuration tasks. It consists of the following:

e Connection configuration
® Subscriber administration
e SINAUT ST1 - Configuration Overview

The first step is to use the Connection configuration tool to specify the SINAUT subscribers
(ST7-CPU, ST7cc/ST7sc or ST1 device) between which a connection is necessary. The tool
provides you with a selection of all theoretically possible connections in the right-hand pane
of the split window. These are determined automatically by the tool based on the network
configured with NetPro (see WAN manager). The user then selects the required connections
and copies them to the left-hand pane using the context menu.
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E SINAUT ST7 : Configuration - Project 'SINAUT1', P3 j SINAUT ST7 : Configuration - Project "SINAUT1', Path 'C:\Program Files\Siemens\\Step7\57Proj\Sinautle’
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tatal number: 24, showr: 24, selected: 1

SINAUT Configuration Tool

RET—"
Subscriber types: Last change of connection configuration: 25/02/05 Selected CPUs: O
[t 1007 PanekContraller (100) 7 CPU 216 7 M1 Con || | 2 5 ANISINAUT subscibers Subscriber.. | Fi.] 5. Subscrber type | Module [ Station _ | sinauT_ |
(=)-#ms 101/ 5T 7cc Control Cir [101) / 5T7 / Ethermet Cc SINAUT TIM subscribers O CPU 314 CPU314  ST7Nodsstaion (1] yes
Svmb 21/ 5T7 Station [21] / CPU 315 / Partyline SINAUT CPU subscribers 0: CPU 314 CPU 314 ST7 Station [2) yes
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oA S] | ge] ]
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CPU 314 CPU 314 ST7 Station (1)
€ SINAUT 5T1 - Corfiguiation Overview B 12 CPU 314 CPU 314 ST7 Station [12)
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SINAUT ST7

SIMATIC SE ST1 Station [14] 5T1 Dedicated Line Station
2 CPU 315 CPU 315 ST7 Station [21)
Cancel Help | B2 CPU 314 CPU 314 ST7 Station [22)
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Subscriber na.: I‘I 4 it -Addr.: I[E] Apply |
Press F1 for help. UM 4

Figure 2-25 The SINAUT ST7 configuration tool
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The Subscriber administration tool then provides the user with a list of all available SINAUT
subscribers. Where necessary, you can make subscriber-specific adaptations, for example,
changing the SINAUT subscriber number of the individual devices or the configuration of
message texts to be sent as an SMS. Subscriber management also involves the
configuration of the data messages to be sent and received if the message generation and
evaluation is to be performed by the TIM (only possible for TIMs with TD7onTIM
functionality). Based on the configuration data, the tool generates the system data blocks
(SDBs) for the CPUs and TIMs. If the SINAUT TD7 software for the CPU is used, the tool
also prepares records and communication data blocks for the CPUs and enters them in the
block directories of the CPUs along with the blocks (FBs, FCs) required by the individual
CPUs for SINAUT communication.

The third tool SINAUT ST - configuration overview is required only for configuring systems
which include SINAUT ST1 devices. This is a convenient utility with which addresses can be
synchronized for SINAUT ST1 when necessary.

The following figure illustrates how SMS messages can be configured conveniently in
subscriber administration. The configuration results in the automatic generation of data
blocks containing texts and the corresponding function blocks that are saved in the block
directory on the relevant CPUs.
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Figure 2-26  Configuring SMS messages

The SINAUT ST7 diagnostics and service tool

In addition to the diagnostic functions familiar from STEP 7, you also have access here to
SINAUT-specific diagnostic information. Using the service tool, it is, for example, possible to
load new software on a TIM.
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Figure 2-27 Examples of SINAUT ST7 diagnostics
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293 Overview for ordering SINAUT ST7 software

Table 2-9 Overview for ordering SINAUT ST7 software

Short name Order no. Explanation

SW ST7 6NH7997-0CA15-0AA0 Standard software for SINAUT ST7, consisting of
SINAUT TD7 library with blocks for the CPU

SINAUT ST7 configuration and diagnostic software for the
programming device

Electronic manual (German/English)

UPGR SW ST7 6NH7997-0CA15-0GA0Q ST7 software upgrade package for owners of SINAUT ST7
standard software packages less than V4.0

MANUAL ST7 D 6NH7998-0AA13 SINAUT ST7 manual, German

MANUAL ST7 E 6NH7998-0AA23 SINAUT ST7 manual, English

294 Installation of the SINAUT ST7 standard software package

The following requirements must be met to install any or all components of the software
package:

® Operating system - Windows 2000 Professional SP1, 2, 3, 4 or XP Professional SP1

® The installed STEP 7 software must be version 5.1 SP2 or higher and to configure
SINAUT connections over Ethernet must be STEP 7 V5.3 SP2 or higher.

If the Auforun feature is activated on your PC/PG, the SINAUT ST7 setup program starts
automatically when you insert the CD. Otherwise, use the Explorer to open the root directory
on the CD and click on the Sefup.exe application.

The setup program checks which components on the CD can be installed and then displays
a list from which you can make your selection. Setups for the following components

® SINAUT ST7 configuration: Basic version V 4.0
e SINAUT TD7 library V2.2

currently available.

Lenguzgz—————————
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| S naduc | Emon Oplizh | -4l
un
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Figure 2-28 Master setup dialog
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Select the components you want to install (you can select several packages at once using
shift-click) and start the installation by clicking the /nsta//button.

Note
To configure SINAUT systems, you must install the two packages 7D7 Library and Manager.

During installation, the setup program will prompt you for any necessary information.
The installation programs perform the following individual operations:

® The programs and data supplied with SINAUT ST7 are copied to the correct locations in
the STEP 7 system.

® A new submenu SINAUT ST77 containing the SINAUT tools is integrated in the SIMAT/IC
menu.

o A SINAUT ST7 Configurationicon is created on your desktop.

Note

SINAUT ST7 registers in the Microsoft Windows system files. Do not use Microsoft Windows
tools such as the Explorer to move or rename SINAUT ST 7 files or folders or to modify
STEP 7 data in the Microsoft Windows registry. Following such modifications, your program
may no longer functioning correctly.

295 Uninstalling SINAUT ST7 software packages

Uninstalling scene of software packages must be in conformity with the operating system
you are using. Open the Windows Control Panel and select Ada/Remove Programs.

In the dialog that opens, select Change or Remove Programs and select the required
SINAUT ST7 component from the list and then select the Remove button. Following a
prompt for confirmation, the SINAUT ST7 component is then removed from your system.

Note

When the component is uninstalled, the entries made in the WINSTART.BAT/CONFIG.SYS/
AUTOEXEC.BAT files by the system are not cleared. Files created dynamically by STEP 7
may also remain on your hard disk after uninstalling a component. This is detected by the
uninstall tool and indicated by the message "Some elements could not be removed. You
should manually remove items related to the application." However, these dynamically
created files do not need to be deleted.
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210 SINAUT ST7cc, the add-on for WinCC

2.10.1 Area of application

SINAUT ST7cc is the ideal control center system based on SIMATIC WinCC for both
SINAUT ST7 and SINAUT ST1.

It is specially designed for event-driven and time-stamped data transmission in the SINAUT
system. It avoids the possible loss of data that can occur with cyclic polling in WinCC. It also
ensures the use of the correct event time supplied by the SINAUT stations for all WinCC
messages and archive entries. The integrated process image contains all process data as
well as the status of all SINAUT subscribers in the network and makes this data available
directly to WinCC for fast transfer to the process image.

The ST7cc Config configuration tool provides the user with fully integrated engineering
based on the data messages that were configured in the SINAUT ST7 or ST1 stations.
Configuration of WinCC including tag management is therefore generated automatically and
updated consistently whenever changes occur.

For archives, logs and reports that meet the requirements of ATV H260 or Hirthammer, the
additional use of the WinCC add-on ACRON is advisable. ST7cc provides a configurable
data interface to these add-ons.

Along with the WinCC redundancy package, a fault-tolerant ST7cc control center can be
implemented.

SINAUT
ST7cc

Industrial Ethernet

e.g. S7-300 with

e.g. S7-400 with TIM 4
TIM 3V-IE

SINAUT ST7 stations SINAUT ST1 stations
G_IK10_XX_30069

Figure 2-29 SINAUT ST7cc control center system (single or redundant) with attached ST7 and ST1
stations
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2.10.2

Note

The SINAUT ST7cc for WinCC expansion packet is described in detail in a separate manual.
To complete the introduction to the SINAUT ST7 system in this chapter, we will nevertheless
briefly outline the properties of the SINAUT ST7cc package.

The special properties of SINAUT ST7cc

Telecontrol master with user-friendly diagnostics

Direct connection of SINAUT ST7 TIMs to ST7cc over MPI and Ethernet. A separate CPU
as telecontrol master is not required.

Availability of the most important status information of each SINAUT ST7 or ST1
subscriber with visualization in WinCC using provided station typicals (picture typicals and
faceplates)

Option of controlling SINAUT subscribers with these faceplates

Identification of process values from subscriber stations with a disrupted connection to
ST7cc

General request to affected stations following data transfer problems to allow the process
image to be updated in ST7cc

For diagnostic purposes: Selective recording of message traffic for individual or all
SINAUT subscribers. Message visualization and evaluation is the same as with the TIM
message monitor.

Time synchronization by ST7cc for the TIMs connected to the ST7cc PC over Ethernet

Preprocessing of process data

96

Preprocessing can be configured for binary, analog, and counted values. This takes into
account the event time and adds the time stamp of the event time to related messages and
archive entries.

Binary values
— Entry of current binary values in the assigned WinCC tags

— Entry of related messages into the WinCC message system taking into account the time
stamp supplied by SINAUT ST7 or ST1

Analog values (instantaneous and mean values)
— Floating-point numbers, integer values
—Linear raw value scaling (raw value --> physical value)

— Entry of analog values (with or without linear raw value scaling) in the assigned WinCC
tags

— Entry of analog values (with or without linear raw value scaling) into the WinCC archive
taking into account the time stamp supplied by SINAUT ST7 or ST1.
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e Counted values
— Overflow handling with absolute counters
— Counted value scaling using factors
— Calculation of correctly timed interval quantities
— Entry of currently accumulating interval quantities in the assigned WinCC tags

— Entry of completed interval quantities into the WinCC archive taking into account the
time stamp supplied by SINAUT ST7 or ST1

® Setpoints
— Floating-point numbers, integer values

—Linear raw value scaling (raw value --> physical value) when necessary

Simple, totally integrated project engineering

The configuration of the entire system with ST7ccConfig is very user-friendly. Extra WinCC
configuration for the tag management, and the archive and message system is restricted to a
few preparations, such as creating message classes and types and archives in WinCC.

2.10.3 System prerequisites

Structure
SINAUT ST7cc is installed on a Windows PC (Windows 2000, XP or Server 2003). WinCC
can also run on the same PC. WinCC client/server configurations are also possible in which
ST7cc is located on the WIinCC server.

Licenses

It is assumed that a license is available for the WinCC full package. This can also be a
runtime package if no configuration is necessary on the end computer. For redundant ST7cc,
you also require the WinCC redundancy package including license.

The following table shows which software packages are required for the ST7cc single or
redundant system.

ST7cc single system
Number Software package

1 Windows 2000, XP, or Server 2003

1 WinCC full package*

1 SIMATIC NET with license for CP software
1 SW ST7cc S (with a license for six stations)

or
SW ST7cc M (with license for 12 stations)
or

SW ST7cc L (with license for > 12 stations)
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ST7cc redundant system

Number Software package
Windows 2000, XP, or Server 2003
WinCC full package*

WinCC runtime package

WinCC redundancy package (with two licenses)
SIMATIC NET with license for CP software

ST7cc redundancy package (with two licenses)

N[N

SW ST7cc S (with a license for six stations)
or

SW ST7cc M (with license for 12 stations)
or

SW ST7cc L (with license for > 12 stations)

*) This can also be a runtime package if no configuration is necessary on the end computer.

Connecting SINAUT stations

One or more SINAUT ST7 TIM communications processors are connected either over the
MPI S7 standard bus or Ethernet. Both ST7 and ST1 stations can be connected to these

TIMs.
ST7cc Server
[ ]
(D-}gg?? MPI Ethernet

TIM| e [TIM

Ethernet-based WAN

TIM eee | [TIM TIM eee |TIM TIM TIM
CPU CPU CPU CPU CPU CPU
ST7 ST7 ST1 ST1 ST7 ST7

Figure 2-30 Connecting ST7 stations over the MPI bus or Ethernet
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When supplying the current time of day, the following situations must be distinguished:

® For TIMs (TIM 4x), connected to the ST7cc PC over MPI, time synchronization is possible
only with a TIM equipped with a DCF77 receiver. This then serves as the central time
synchronization source for the ST7cc PC and all other TIMs connected to MPI. These, in
turn, synchronize their stations connected over the WAN.

e For TIMs (TIM 3V-IE) connected directly to the ST7cc PC over Ethernet-based WAN, the
time is synchronized by ST7cc.

A GPS receiver is recommended outside the reception range of the DCF77 time transmitter;
this can determine the local time from the satellite-based GPS system (Global Positioning

System).

2104

Table 2-10

Ordering data for SINAUT ST7cc

Ordering data for SINAUT ST7cc

Short name

Order no.

Explanation

SINAUT ST7cc

SINAUT ST7cc

Software for connecting SINAUT stations to
WinCC (Windows 2000 / XP / Server 2003); single
license for one installation of the runtime software;
Runtime software, configuration software, and
electronic manual on CD-ROM; license key on
diskette; German/English

SINAUT ST7cc S

6NH7 997-7CA15-0AA1

Small license for a maximum of 6 SINAUT stations

SINAUT ST7cc M

6NH7 997-7CA15-0AA2

Medium license for a maximum of 12 SINAUT
stations

SINAUT ST7cc L

6NH7 997-7CA15-0AA3

Large license for more than 12 SINAUT stations

SINAUT ST7cc R

6NH7 997-8CA15-0AA0

Redundancy license for ST7cc (contains 2
licenses);

2 individual licenses ST7cc S, M or L are also
required.

SINAUT ST7cc SM

6NH7 997-7AA00-0AD2

License upgrade from ST7cc S to ST7cc M (from
6 to 12 stations)

SINAUT ST7cc SL

6NH7 997-7AA00-0AD3

License upgrade from ST7cc S to ST7cc L (from 6
to more than 12 stations)

SINAUT ST7cc ML

6NH7 997-7AA00-0AE3

License upgrade from ST7cc M to ST7cc L (from
12 to more than 12 stations)

MANUAL ST7cc D

6NH7 998-7AA11

SINAUT ST7cc manual on paper, German

MANUAL ST7cc E

6NH7 998-7AA21

SINAUT ST7cc manual on paper, English
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2.10.5 Technical specifications of SINAUT ST7cc

SINAUT ST7cc

Operating systems Windows XP Prof. SP1, SP2,
Windows 2000 Prof. SP1, 2, 3, 4
Windows Server 2003 Standard Edition + SP1

WiInCC versions WinCC V5.0 SP2 or higher
WinCC V5.1 SP1 or higher
WinCC V6.0 SP1 or higher
WinCC V6.0 SP2 HF5 or higher
WinCC V6.0 SP3 HF2 or higher
WinCC V6.0 SP4 or higher

STEP 7/NCM versions SIMATIC NCM PC/S7 V5.3 SP2
or
SIMATIC STEP 7 V5.3 SP1

SIMATIC NET PC software versions SIMATIC NET PC software V6.2;
SIMATIC NET PC software V 6.3

Configuration
e ST7cc e ST7cc Config Tool V2.5
e SINAUT system e SINAUT ST7 configuration software V3.5;

SINAUT ST7 configuration software V3.6

Configuration limits

e 6 SINAUT stations e Small license
e 12 SINAUT stations e Medium license
e For more than 12 SINAUT stations e Large license

2.1 SINAUT ST7sc SCADA Connect software

The SINAUT system allows the networking of SIMATIC stations with a control center over a
classic- or Ethernet-based WAN (Wide Area Network). This control center can also be a
SIMATIC station or a PC-based control center, for example, WinCC with the SINAUT ST7cc
add-on.

SINAUT ST7sc allows the manufacturers of control systems to connect to SINAUT without
needing to integrate a SINAUT interface. Communication is over OPC: As an OPC server,
SINAUT ST7sc forms the interface between the SINAUT system and a control system
connected as an OPC client.

The OPC interface is also suitable for data exchange with other applications, for example,
the Microsoft Office application Excel.
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SINAUT ST7sc
Industrial Ethernet I
I

TCP/IP

TIM 4

Z
DCF 77 GPS
WAN WAN

g :
0 {BE
Gl o] i
eg S7 300 with e.g. S7-400 with TIM 4 eg. S5-15with TIM 11 X
SINAUT ST7 stations SINAUT ST1 stations i'

Figure 2-31  Control center system and SINAUT ST7sc with attached ST7 and ST1 stations

2111 The special properties of SINAUT ST7sc

Acquiring process data

The SINAUT station acquires the process data when it changes and transfers this to
SINAUT ST7sc over the WAN. Here, the received SINAUT messages are decoded and
stored in the ST7sc variable management as specified in the configuration An OPC client
can read this received data from the ST7sc variable management over the "Data Access"
OPC server interface. This reading is either synchronous or asynchronous (recommended);
in other words, the OPC server interface transfers data only when there have been changes
in the ST7sc variable management.

In the other direction, the OPC client can write data to be sent to a station (for example,
commands, setpoints, parameters) over the OPC server interface to the ST7sc variable
management. This is converted into SINAUT data messages and sent over the WAN to the
SINAUT station specified in the configuration.

Item buffering technique

One special feature of the SINAUT system is that process data is protected from loss. If, for
example, the connection between the station and the control center breaks down, the station
stores all the data changes acquired during the breakdown locally along with a time stamp.
This means that connections can break down for several hours or even several days without
loss of data. To make sure that the data stored on the stations arrives safely at the OPC
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client later, ST7sc includes the "item buffering" technique that helps to avoid data loss on the
way to the OPC client, as follows:

e When the OPC "Data Access" interface that represents a process image is updated by
the SINAUT stations more quickly than the client can read it.

e \When the OPC client is not available for brief or even longer periods or when OPC
communication breaks down.

While ST7sc normally creates only one "memory cell" per item and this always contains the
last state of the value of the item, when the item buffering technique is selected, a buffer is
created per item in which all changes of the relevant item are stored in chronological order
with their time stamps. These changes are stored until the individual changes have been
transferred to the OPC client.

The Item buffering technique is only possible with an HMI application that can process time-
stamped data even when the time stamp is several days old, for example after a long
connection breakdown.

OPC
communication

"Data access" OPC server interface

SINAUT
ST7sc

Item Buffer

SINAUT message SINAUT message

coding decoding
SINAUT SINAUT SINAUT

data WAN data
message communication message

' f

Figure 2-32 System configuration with SINAUT ST7sc

<
S
8
]
o
=
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Redundant application

SINAUT ST7sc allows attachment to a redundant client system. In this case, two ST7sc
systems are necessary. The data received from the stations is transferred parallel and
independently to both clients and data intended for the stations is received from these
clients.

The redundancy "intelligence" is a feature of the client:
® |t ensures correct evaluation and synchronization of the simultaneously transferred data.

e |t transfers data intended for the stations only once to one of the two ST7sc systems so
that duplicate transfer is not necessary.
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Configuration
ST7sc is configured with the ST7sc Config tool supplied on the ST7sc software CD.

The documentation on ST7sc and the Config tool is also on this CD.

2.11.2 System prerequisites

Structure

SINAUT ST7sc is installed on a Windows PC (Windows 2000 or XP). The OPC server
function allows connection of one or more client applications. These clients are either
connected to the server over a suitable communication medium, for example Ethernet, or
they are installed on the same PC as SINAUT ST7sc.

Connecting SINAUT stations

One or more SINAUT ST7 TIM communications processors are connected either over the
MPI S7 standard bus or Ethernet. Both ST7 and ST1 stations can be connected to these

TIMs.
Client . oo Client .
Host (1) OPC client Host (n) OPC client
]
DCF77 MPI Ethernet

GPS
| |

TIM| e°° [TIM

Ethernet-based WAN

TIM eee |TIM TIM eee| |TIM TIM TIM
CPU CPU CPU CPU CPU CPU
ST7 ST7 ST1 ST1 ST7 ST7

Figure 2-33 Connecting ST7 stations over the MPI bus and Ethernet
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2113

104

When supplying the current time of day, the following situations must be distinguished:

® For TIMs (TIM 4x), connected to the ST7sc PC over MPI, time synchronization is possible
only with a TIM equipped with a DCF77 receiver. This then serves as the central time
synchronization source for the ST7sc PC and all other TIMs connected to MPI. These, in
turn, synchronize their stations connected over the WAN.

e For TIMs (TIM 3V-IE) connected directly over Ethernet-based WAN to the ST7sc PC, the
time is synchronized by ST7sc.

A GPS receiver is recommended outside the reception range of the DCF77 time transmitter;
this can determine the local time from the satellite-based GPS system (Global Positioning

System).

Ordering data for SINAUT ST7sc

Table 2-11  Ordering data for SINAUT ST7sc

Short name

Order no.

Explanation

SINAUT ST7sc

Software for connecting SINAUT stations to HMI,
SCADA and Office applications over OPC; single
license for one installation of the runtime software;
Runtime software, configuration software, and
electronic manual on CD-ROM; license key on
diskette; German/English

SINAUT ST7sc S

6NH7997-5CA05-0AA1

Small license for a maximum of 6 SINAUT stations

SINAUT ST7sc M

6NH7997-5CA05-0AA2

Medium license for a maximum of 12 SINAUT
stations

SINAUT ST7sc L

6NH7997-5CA05-0AA3

Large license for more than 12 SINAUT stations

SINAUT ST7sc SM

6NH7997-5AA00-0AD2

License upgrade from ST7sc S to ST7sc M
(from 6 to 12 stations)

SINAUT ST7sc SL

6NH7997-5AA00-0AD3

License upgrade from ST7sc S to ST7sc L
(from 6 to more than 12 stations)

SINAUT ST7sc ML

6NH7997-5AA00-0AE3

License upgrade from ST7sc M to ST7sc L
(from 12 to more than 12 stations)

MANUAL ST7sc D

6NH7998-5AA11

SINAUT ST7sc manual on paper, German

MANUAL ST7sc E

6NH7998-5AA21

SINAUT ST7sc manual on paper, English
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2114 Technical specifications of SINAUT ST7sc

SINAUT ST7sc

Programming

Open and standardized;
OPC interface "Data Access Interface V2.05";

Synchronous (IOPCSynclO) and asynchronous
(IOPCAsynclO2) reading and writing of variables over the
standard interface; The access to variables of the item buffer
uses asynchronous reads

Protocols

DCOM protocol

Operating systems

Windows XP Prof. SP1, SP2;
Windows 2000 Prof. SP1, 2, 3, 4

STEP 7/NCM versions

SIMATIC NCM PC/S7 V5.3 SP2
or
SIMATIC STEP 7 V5.3 SP1

SIMATIC NET PC software versions

SIMATIC NET PC software V6.2;
SIMATIC NET PC software V 6.3

Configuration

ST7sc Config tool

Configuration limits

o 6 SINAUT stations

e 12 SINAUT stations

e More than 12 SINAUT stations

e Small license
e Medium license
e Large license
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2.12 Standards and approvals of SINAUT ST7 products

2121 Standards and approvals for the TIM 3 / TIM 4 and the SINAUT modems
2.12.1.1  Notes on the CE marks of SINAUT ST7 products

List of SINAUT ST7 products

Short name Order no. EMC TTE

TIM 32 6NH7 800-3AA20 * 1
TIM 33 6NH7 800-3AA30 *

TIM 34 6NH7 800-3AA40 * 2
TIM 4V 6NH7 800-4AA00 *

TIM 4VD 6NH7 800-4AD00 *

TIM 42 6NH7 800-4AA20 * 1
TIM 42D 6NH7 800-4AD20 * 1
TIM 43 6NH7 800-4AA30 *

TIM 43D 6NH7 800-4AD30 *

TIM 44 6NH7 800-4AA40 * 2
TIM 44D 6NH7 800-4AD40 * 2
TIM 4R 6NH7 800-4AA90 *

TIM 4RD 6NH7 800-4AD90 *

MD2 6NH7 810-0AA20 ** 1
MD3 6NH7 810-0AA30 *

MD4 6NH7 810-0AA40 > 2

EU Directive EMC 89/336/EEC

The products listed above comply with the requirements of the EU Directive 89/336/EEC
"Electromagnetic Compatibility” and the Harmonized European Standards (EN) published in
this connection.

EU Directive TTE 1999/5/EEC

The products listed above comply with the requirements of the EU Directive 1999/5/EU
"Directive of the European Parliament and Council Governing Radio and Telecommunication
Terminal Equipment and the Mutual Recognition of their Conformity".
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Area of application

2.12 Standards and approvals of SINAUT ST7 products

In accordance with the EU directives mentioned above, the EU conformity

declarations are available for the relevant authorities at the following

address:

Siemens Aktiengesellschaft
Industrial Solutions & Services
I&SIS6ED

Postfach 3249

D-91050 Erlangen

The product meets the following requirements:

Area of application Requirements
Emission Immunity
Equipment in areas without special - EN 60870-2-1 : 1996

protection

Industry *EN 55022 (A) : 1998

Domestic ** EN 55022 (B) : 1998
1 CTR/TBR 15 Analog leased lines, 2-wire

CTR/TBR 17 Analog leased lines, 4-wire

2 CTR/TBR 3 Digital leased lines

Installation guidelines

The products meet the requirements if you adhere to the installation and safety instructions
contained in the product documentation during installation and operation.

212.1.2 FM, UL and CSA approvals for all SINAUT ST7 products

FM approval

The SINAUT ST7 products included in the "List of SINAUT ST7 products" are certified as

follows:

FM Approval according to Factory Mutual Approval Standard Class Number 3611, Class |,
Division 2, Group A, B, C, D

A WArRNING

Injury to persons and damage to property is possible.

Injury to persons and damage to property can occur in hazardous areas in the connecting
cables are removed while a SINAUT ST7 device is in operation.

Always turn off the power to SINAUT ST7 devices before removing connecting cables in
hazardous areas.
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UL/CSA approval

The SINAUT ST7 products included in the "List of SINAUT ST7 products" are certified as
follows:

UL Recognition Mark
Underwriters Laboratories (UL) based on:
Standard UL 508

CSA Certification Mark

Canadian Standards Association (CSA) based on:
Standards CSA No. 14 and 142

File no. E208174

2.12.1.3 Additional approvals for the MD3 analog dial-up modem

List of SINAUT ST7 products including MD3 modem

Name Order no. Hardware version
TIM 33 6NH7 800-3AA30 6 or higher
TIM 43 6NH7 800-4AA30 6 or higher
TIM 43D 6NH7 800-4AD30 6 or higher
MD3 6NH7 810-0AA30 4 or higher

For the stand-alone MD3 modem and for all TIM modules with integrated MD3 modems
listed in the table, the following certifications apply for Europe, USA and Canada.

Approval for Europe

Approval regulations

EU approval

108

The MD3 is intended for connection to the analog public telecommunication network. In
Germany, the device is connected with the standard TAEG connecting cable with N coding
supplied with the device. The telephone line is passed through and allows down-line
connection of an approved telephone.

It should be pointed out that if a handset is off the hook when the modem terminates the
connection, there may still be an established connection that is subject to charge.

The device meets the requirements of the "Allgemeinen Anschalterlaubnis" (AAE) "general
connection permit". Anyone may connect and operate the device over the standard plug
("Telekommunikations-Anschalte-Einrichtungen" (TAE)).

In accordance with the Council ruling 98/482/EEC, this device is approved for connection as
an individual terminal device in the public telephone network. Due to the differences existing
between the public telephone networks in various countries, this approval is not necessarily
a guarantee for successful operation of the device at all network connection points.
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Network compatibility

This product conforms to both the European standard TBR21 and national regulations
according to the European Telecommunications Standards Institute (ETSI) Guide EU
201121 (R&TTE Directive) This product therefore operates without problems in the PSTN
network of all countries of the EU and in countries that support the TBR21 standard.

Approval for the USA

EXHIBIT J (FCC PART 68 REQUIREMENTS)

This equipment complies with Part 68 of the FCC Rules. On the soldering side of this
equipment is a label that contains, among other information, the FCC Registration Number
and Ringer Equivalence Number (REN) for this equipment. You must, upon request, provide
this information to your telephone company.

This equipment uses RJ12 plugs.

An FCC compliant telephone cord and modular plug are provided with this equipment. This
equipment is designed to be connected to the telephone network or premises wiring using a
compatible modular jack which is part 68 compliant. See installation instructions for details.

The REN is useful to determine the quantity of devices you may connect to your telephone
line and still have all those devices ring when your telephone number is called. In most, but
not all areas, the sum at the RENs of all devices connected to one line should not exceed
five (5.0). To be certain of the number of devices you may connect to your line, as
determined by the REN, you should contact your local telephone company to determine the
maximum REN for your calling area.

If your telephone equipment causes harm to the telephone network, the Telephone
Company may discontinue your service temporarily. If possible, they will notify you in
advance. But if advance notice is not practical, you will be notified as soon as possible. You
will be informed of your right to file a complaint with the FCC.

Your telephone company may make changes in its facilities, equipment, operations or
procedures that could affect the proper functioning of your equipment. If they do, you will be
notified in advance to give you an opportunity to maintain uninterrupted telephone service.

If you experience trouble with this telephone equipment, please contact

SIEMENS Energy & Automation, Inc.
Factory Service Center

3000 Bill Garland Road

Johnson City, Tennessee 37605

Tel: (423) 461-3000

for information on obtaining service or repairs. The telephone company may ask that you
disconnect this equipment from the network until the problem has been corrected or until you
are sure that the equipment is not malfunctioning.

This equipment may not be used on coin service provided by the telephone company.
Connection to party lines is subject to state tariffs.
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Approval for Canada

INDUSTRY CANADA (IC) NOTICE

110

The Industry Canada (IC) label identifies certified equipment. This certification means that
the equipment meets telecommunications network protective, operational and safety
requirements as prescribed in the appropriate Terminal Equipment Technical Requirements
document(s). The department does not guarantee the equipment will operate to the user's
satisfaction.

Before installing this equipment, users should ensure that it is permissible to be connected to
the facilities of the local telecommunications company. The equipment must also be installed
using an acceptable method of connection. The customer should be aware that compliance
with the above conditions may not prevent degradation of service in some situations,

Repairs to certified equipment should be coordinated by a representative designated by the
supplier. Any repairs or alterations made by a user to this equipment, or equipment
malfunctions, may give telephone communications company cause to request the user to
disconnect the equipment.

Users should ensure for their own protection, that the electrical ground connections of the
power utility, telephone lines an international metallic water pipe system, if present, are
connected together. This precaution may be particularly important in rural areas.

A\ caution

Caution

Users should not attempt to make such connections themselves, but should contact the
appropriate electric inspection authority or electrician, as appropriate.

Note
Note

The Ringer Equivalence Number (REN) assigned to each terminal device provides an
indication of the maximum number of terminals allowed to be connected to a telephone
interface. The termination on an interface may consist of any combination of devices subject
only to the requirement that the sum of the Ringer Equivalence Numbers of all the devices
does not exceed 5.

REN: 0.9

Repair Service Center:

SIEMENS Energy & Automation, Inc.
Factory Service Center

3000 Bill Garland Road

Johnson City, Tennessee 37605

Tel. +1 (423) 461-3000
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2122 Standards and approvals for the TIM 3V-IE variants and the TIM 4R-IE

Product Name:

IEC 61131-2

CE mark

C€

EMC Directive

Name Order number
TIM 3V-IE 6NH7 800-3BA00
TIM 3V-IE Advanced 6NH7 800-3CA00
TIM 4R-IE 6NH7 800-4BA00
Note

You can find the currently valid certificates and approvals on the type plate of each product.

The SINAUT products listed above fulfill the requirements and criteria of the IEC 61131-2
standard (Programmable Logic Controllers, Part 2: equipment requirements and
verifications).

The SINAUT products listed above fulfill the requirements and protection goals of the
following EC directives and meet the harmonized European standards (EN) that have been
published for the programmable logic controllers in the official journals of the European
communities:

® 2006/95/EC "Electromagnetic Compatibility" (EMC Directive)

e 94/9/EC "Equipment and protective systems intended for use in potentially explosive
atmospheres" (Explosion Protection Directive)

The EC Declarations of Conformity are available for the responsible authorities according to
the above-mentioned EC Directive at the following address:

e Siemens Aktiengesellschaft
Bereich A&D
Industrielle Kommunikation SIMATIC NET
Postfach 4848
D-90327 Nirnberg, Germany

The SINAUT products listed above are designed for use in an industrial environment.

Area of application Requirements

Emission Immunity

Industry EN 61000-6-4 : 2001 EN 61000-6-2 : 2001
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Explosion Protection Directives

Complying with EN 50021 (electrical apparatus for potentially explosive atmospheres; Type
of protection “n”)

@ II13GEExnAIl T3..T6

Note

When using (installing) SIMATIC NET product in zone 2 hazardous areas make sure that
you note the following special conditions!

You will find these conditions here:

¢ on the SIMATIC NET Manual Collection CD

e on the Internet at the address
http://www4.ad.siemens.de/WW/news/en/13702947

Machinery directive

The product remains a component according to Article 4(2) of the EC Machinery Directive
89/392/EC.

According to the machinery directive, we are obliged to point out that the product described
is intended solely for installation in a machine. Before the final product can be put into
operation, it must be tested to ensure that it conforms with the directive 89/392/EC.

Installation guidelines

The product meets the requirements if you adhere to the installation guidelines included in
this manual during installation and operation.

A wArniNG

Personal injury and property damage can occur.

By installing expansions that are not approved for SINAUT products or their target systems,
the requirements and regulations relating to safety and electromagnetic compatibility may
be violated.

Use only expansions approved for the system.

Notes for Australia

o The above listed SINAUT products meet the requirements of the standard AS/NZS 2064
(Class A).
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UL und CSA approvals

Note

You will recognize the approval, UL/CSA or cULus, assigned to your product from the mark
on the rating plate.

UL approval
UL Recognition Mark Underwriters Laboratories (UL) complying with Standard UL 508:
® Report E 85972
CSA approval
CSA Certification Mark Canadian Standard Association (CSA) complying with Standard C
s p® 22.2 No. 142:

e Certification Record 063533—C-000

CULus approval, hazardous location

@ CULUS Listed 7RA9 IND. CONT. EQ. FOR HAZ. LOC.
c us Underwriters Laboratories Inc. complying with
® UL 508 (Industrial Control Equipment)
CSA C22.2 No. 142 (Process Control Equipment)
e UL 1604 (Hazardous Location)
® CSA-213 (Hazardous Location)
APPROVED for Use in
e Cl.1,Div.2,GP. A, B,C,DT4A
e Cl.1,Zone 2, GP.1IC T4
® Cl.1,Zone 2, AExnC IIC T4

HAZ. LOC.

A WARNING

Explosion Hazard -
Do not disconnect while circuit is live unless area is known to be non hazardous.

A WARNING

Explosion Hazard -
Substitution of components may impair suitability for Class I, Division 2.
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Note

This equipment is suitable for use in Class I, Division 2, Group A, B, C, D or non-
hazardous locations only.

Note

This plant has to be mounted according to the NEC (National Electrical Code)
stipulations.

When used in environments according to class |, division 2 (see above) , the SINAUT
products must be mounted in an enclosure that corresponds to at least IP54 according to
EN 60529.

FM approval

Factory Mutual Approval Standard Class Number 3611, Class I, Division 2, Group A, B, C,
D.

APPROVED

A wArniNG

Personal injury and property damage can occur.

In hazardous areas, personal injury or property damage can result if you create or break an
electrical circuit during operation of a SINAUT product (for example, by means of plug-in
connections, fuses, switches).

Do not create or break live electric circuits unless you are certain there is no danger of
explosion.

If you use SINAUT products under FM conditions, they must be mounted in an enclosure
that at least corresponds to IP54 in accordance with EN 60529.
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3.1 Horizontal and vertical installation

Horizontal and vertical installation

You can operate the SINAUT ST7 components both in horizontally and in vertically installed

racks.

Permitted ambient temperature

The SINAUT ST7 components can be operated in the same temperature range specified for

the S7-300.

Table 3-1 Permitted ambient temperatures for the SINAUT TIM modules

Installation position

Permitted ambient temperature (operation)

1
TIM

Horizontally installed rack

0to 60 °C

——1

I

Vertically installed rack

0to40°C
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3.2 Dimensions for installation of the SINAUT ST7 components

3.2 Dimensions for installation of the SINAUT ST7 components

Introduction

This section contains information on the dimensions for installing SINAUT ST7 components.
You will require this information when planning the mechanical layout of a SINAUT ST7
system.

Dimensions for installation of the components

Table 3-2 Dimensions for installation of the SINAUT ST7 components

Module Module Module Max. depth Installation
width height on

Communications module 40 mm 125 mm 120 mm or 150 mm with | S7 rail

TIM 3V-IE and open front panel

TIM 3V-IE Advanced

Communications module 80 mm 125 mm 120 mm or 180 mm with | S7 rail

TIM4R-IE, TIM 3 and TIM 4 open front panel

Modem module 80 mm 125 mm 120 mm or 180 mm with | S7 rail

MD2, MD3 and MD4 open front panel

Modem module 22.5 mm 99 mm 120 mm or 140 mm with | DIN rail

MD720-3 open front panel 35 mm

Modem module 45 mm 99 mm 120 mm or 160 mm with | DIN rail

MD740-1 open front panel 35 mm
3.3 Current consumption and power loss of the SINAUT ST7 components

Introduction

The SINAUT ST7 components obtain the current required for operation from an external
power supply. If the communications module TIM 3/ TIM 4 or a TIM 3V-IE variant is installed
in an S7-300, it also draws current over the S7-300 backplane bus.

You require the information on current consumption of the SINAUT ST7 components from
the external load power supply and from the backplane bus, for example, to configure the
cabinet for a SINAUT ST7 station control device.

Current consumption and power loss

The following table lists the current consumption and power loss of the SINAUT ST7 TIM
and modem components.
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3.3 Current consumption and power loss of the SINAUT ST7 components

Table 3-3 Current consumption and power loss of the SINAUT ST7 TIM and modem components

Short module nhame Module order no. Current consumption | Current consumption | Power loss (nominal)

from backplane bus | from 24 V load power
(max.) supply
TIM 3V-IE 6NH7 800-3BA00 200 mA 160 mA 58 W
TIM 3V-IE Advanced 6NH7 800-3CA00 200 mA 160 mA 58 W
TIM 4R-IE 6NH7 800-4BA00 200 mA 170 mA 46 W
TIM 32 6NH7 800-3AA20 60 mA 300 mA 75W
TIM 33 6NH7 800-3AA30 60 mA 400 mA 9.9W
TIM 34 6NH7 800-3AA40 60 mA 300 mA 7.5W
TIM 4V 6NH7 800-4AA00 60 mA *) 400 mA 9.9W
TIM 4VD 6NH7 800-4AD00 60 mA *) 400 mA 9.9 W
TIM 4R 6NH7 800-4AA90 60 mA *) 500 mA 12.3 W
TIM 4RD 6NH7 800-4AD90 60 mA *) 500 mA 123 W
TIM 42 6NH7 800-4AA20 60 mA *) 500 mA 123 W
TIM 42D 6NH7 800-4AD20 60 mA *) 500 mA 123 W
TIM 43 6NH7 800-4AA30 60 mA *) 500 mA 12.3 W
TIM 43D 6NH7 800-4AD30 60 mA *) 500 mA 12.3 W
TIM 44 6NH7 800-4AA40 60 mA *) 500 mA 12.3 W
TIM 44D 6NH7 800-4AD40 60 mA *) 500 mA 123 W
MD2 6NH7 810-0AA20 - 100 mA 24W
MD3 6NH7 810-0AA30 - 200 mA 48W
MD4 6NH7 810-0AA40 - 100 mA 24W
MD740-1 6NH9 740-1AA00 - 320 mA A
MD720-3 6NH9 720-3AA00 - 50/ 140 mA **) 5wW
*) only when the TIM module is installed as a CP in an S7-300 rack
**) lower value: Receive mode/ higher value: Send mode
Example

An S7-300 is configured with the following modules:

1 power supply PS 307; 2 A

1 CPU 314

2 digital input modules SM 321; DI 16 x DC 24 V
1 relay module SM 322; DO 8 x AC 230 V/5 A

1 analog input module SM 331; Al 8 x 12 bits

1 analog output module SM 332; AO 2 x 12 bits
1 communications module TIM 42

1 modem MD3
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3.3 Current consumption and power loss of the SINAUT ST7 components

Calculation of the current and power loss balance

The following table contains the power consumption and loss balance for the S7- 300
configuration described above. This current consumption and power loss balance does not
include any actuators connected to the outputs.

Table 3-4 Current consumption and power loss balance
Module Current consumption | Current consumption from 24 Power loss
from S7-300 backplane V load power supply
bus
Power supply PS 307; 2 A - - 10W
CPU 314 - 700 mA 8w

2 digital input modules
SM 321; DI 16 x DC 24 V

(2 x 25 mA) = 50 mA

(2 x 25 mA) = 50 mA

(2x35W)=7W

1 relay module 40 mA 125 mA 42W
SM 322; DO 8 x AC 230 V/5 A
1 analog input module 60 mA 200 mA 1.3 W
SM 331; Al 8 x 12 bits
1 analog output module 60 mA 135 mA 3W
SM 332; AO 2 x 12 bits
1 communications module 60 mA 500 mA 123 W
TIM 42
1 modem MD3 - 200 mA 4.8 W
Total: 270 mA 1910 mA 50.6 W
Result
The following results can be derived from the table above:
1. Current consumption from S7-300 backplane bus:
The current consumption of the signal and TIM modules from the backplane bus amounts
to a total of 270 mA. It does not therefore exceed the 1.2 A that the CPU 314 can supply
to the backplane bus.
2. Current consumption from the 24 V power supply:
The current consumption of the signal. TIM and modem modules from the 24 V load
power supply amounts to approx. 1.9 A. All additional loads must also be taken into
account. Depending on this, you can then select the PS 307 power supply. The PS 307
unit with 2 A output current would probably be not quite adequate for this example.
3. Power loss:
The power loss of the S7-300 configuration amounts to a total of 50.6 W.
The power loss of all the components used in a cabinet (including the S7-300
configuration with 50.6 W) must not exceed the maximum suppliable power of the
cabinet.
Note
When planning the dimensions of the cabinet, make sure that the temperature in the cabinet
does not exceed the permitted maximum of 60 °C even when the temperature outside the
cabinet is high.
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3.4 Installing the TIM 3V-IE variants in an S7-300

Introduction

3.4 Installing the TIM 3V-IE variants in an S7-300

The TIM 3V-IE variants can be used in an S7-300 as communications processors (CP). In
principle, all S7-300 standard and compact CPUs can be combined with these TIMs. There
are, however, constraints that must be taken into account relating to the way in which data
exchange between the TIM and the CPU in the rack is handled (the SINAUT program). For
the TIM 3V-IE variants, there are two options:

1. TD7onTIM

This SINAUT TD7 program runs on the TIM.

All standard and compact CPUs can be used with restriction.

2. TD7onCPU

This SINAUT TD7 program runs on the CPU and is created for the CPU with blocks from
the SINAUT TD7 library.
In this case, only CPUs with a work memory adequate to accommodate the SINAUT
program can be used. The size of the program depends on the amount of data to be
transmitted. At least 20 Kbytes are required. TD7onCPU can be used for several

standard CPU types if the following software packages are used:

—"SINAUT TD7 library for the CPU" as of V2.2
—"TIM firmware" as of V1.2
You will find the CPUs affected in the list below.

The following CPU lists also include older CPU types that can no longer be ordered as new
devices but that nevertheless may still be in use in the field. These are shown in

parentheses.

Standard CPU modules

CPU 312
(CPU 312 IFM)
(CPU 313)

CPU 314

(CPU 314 IFM)
(CPU 315)

CPU 315-2 DP
CPU 315-2 PN/DP
CPU 315T-2 DP
CPU 315F-2 DP
CPU 315F-2 PN/DP
(CPU 316)

(CPU 316-2 DP)
CPU 317-2 DP
CPU 317-2 PN/DP
CPU 317T-2 DP
CPU 317F-2 DP

as of 6ES7 312-1AD10-0ABO
as of 6ES7 312-5AC00-0ABO
as of 6ES7 313-1AD00-0ABO
as of 6ES7 314-1AE02-0ABO
as of 6ES7 314-5AE02-0AB0O
as of 6ES7 315-1AF01-0AB0O
as of 6ES7 315-2AF01-0AB0O
as of 6ES7 315-2EG10-0AB0
as of 6ES7 315-6TG10-0ABO
as of 6ES7 315-6FF00-0ABO
as of 6ES7 315-2FH10-0ABO
as of 6ES7 316-1AG00-0ABO
as of 6ES7 316-2AG00-0ABO
as of 6ES7 317-2AJ10-0AB0
as of 6ES7 317-2EJ10-0AB0O
as of 6ES7 317-6TJ10-0ABO
as of 6ES7 317-6FF00-0ABO
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CPU 317F-2 PN/DP  as of 6ES7 317-2FJ10-0AB0O

(CPU 318-2 DP)
CPU 319-3 PN/DP

*) "TD70onCPU" can be used with these CPUs if the "SINAUT TD7 library for the CPU" as of

*)
as of 6ES7 318-2AJ00-0ABO ™)
as of 6ES7 318-3EL00-0ABO *

V2.2 and the TIM firmware as of V1.2 are used.

Compact CPU modules

CPU 312C
CPU 313C
CPU 313C-2PtP
CPU 313C-2DP
CPU 314C-2PtP
CPU 314C-2DP

Instead of an S7-300 standard or compact CPU, one of the following C7 control systems

may also be used:

C7 control systems
C7-613
(C7-623/P)
(C7-626/P)
(C7-626/P DP)
(C7-633/P)
(C7-633/DP)
(C7-634/P)
(C7-634/DP)
C7-635 Key
C7-635 Touch
C7-636 Key
C7-636 Touch

Installation in a rack

120

as of 6ES7 312-5BD00-0AB0O
as of 6ES7 313-56BE00-0ABO
as of 6ES7 313-6BE00-0ABO
as of 6ES7 313-6CE00-0ABO
as of 6ES7 314-6BF00-0ABO
as of 6ES7 314-6CF00-0ABO

as of 6ES7 613-1CA00-0AE3
as of 6ES7 623-1DE01-0AE3
as of 6ES7 626-1DG02-0AB3
as of 6ES7 626-2DG02-0AB3
as of 6ES7 633-1DF00-0AB3
as of 6ES7 633-2BF00-0AB3
as of 6ES7 634-1DF00-0AB3
as of 6ES7 634-2BF00-0AB3
as of 6ES7 635-2EC00-0AB3
as of 6ES7 635-2EB00-0AB3
as of 6ES7 636-2EC00-0AB3
as of 6ES7 636-2EB00-0AB3

With standard and compact CPU modules, the TIM can be inserted into any of the racks 0 to
3 but only in expansion racks 1 to 3 if these racks are connected to the CPU over the IM

360/IM 361 interface modules.

With the C7 control systems, the TIM can be inserted in any of the expansion racks 1 to 3.
These are connected to the C7 device over IM 360/IM 361 interface modules (the IM 360 is
already integrated in the C7 device). With the C7-635 and C7-636 devices, this is also
possible without the IM 361 if no more than four modules including the TIM are connected

externally.

For all S7-300 racks the following applies: All slots designed for SM, FM or CP can also be

used for the TIM.

A bus module connector ships with every TIM. The TIM is connected to the module to its left

by the bus module connector.
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If a SINAUT modem of the type MD2, MD3 or MD4 is used, this can be installed on a
separate S7-300 rail or on a 35 mm DIN rail (an adapter is available). To save space, it can
also be installed in a free slot of racks 0 to 3. This modem is connected over the RS-232 port

of the TIM using a standard connecting cable, type 6NH7701-xxx.

NOTICE

Since the SINAUT-Modems MD2, MD3 and MD4 do not have an S7-300 backplane bus, an
S7-300 SM, FM or CP module that communicates with the CPU over this backplane bus

must not be inserted to the right of the modem!

Note
In all of the sample configurations of the S7-300, it is assumed that a 24 V power supply is

available for the CPU, the TIMs and the other modules.

S7-300 with access to a classic WAN
To implement classic WAN access for an S7-300, you can use either a TIM 3V-IE or a
TIM 3V-IE Advanced. The following figure shows such a configuration.

7701 connecting cable

S7-300 TIM 3V-IE MDx
e | =
o
o o g Lo L g L] o H
WAN
Figure 3-1 SIMATIC S7-300 with TIM 3V-IE with 1 connection to classic WAN over an external MDx
modem

Other modems with an RS-232 interface can also be used, for example wireless devices or
the SINAUT GSM modem MD720-3.

S7-300 with access to Ethernet-based WAN
To implement Ethernet-based WAN access for an S7-300, you can use either a TIM 3V-IE or

a TIM 3V-IE Advanced.
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S7-300 TIM 3V-IE

e

o

vvvvvv

= |u] — ] —

Ethernet
Figure 3-2  SIMATIC S7-300 with TIM 3V-IE with 1 connection to Ethernet-based WAN
A module is required at the Ethernet port (RJ-45) of the TIM to link the TIM to an Ethernet-
based WAN. The following are, for example, possible:
e SCALANCE X switches for twisted-pair or FO cable
e SCALANCE W wireless devices for data transmission over IWLAN
® Other wireless devices optimized for Ethernet
® The SINAUT GPRS modem MD740-1 for mobile wireless data transmission with GPRS
e DSL router
® Backbone transmission systems such as OTN, PCM30

Two examples are illustrated below.

S7-300 TIM 3V-IE SCALANCE X

— e [l
2 0]
(O]

(O]
N

Ethernet FO cable
Figure 3-3  SIMATIC S7-300 with TIM 3V-IE connected to an FO cable over a SCALANCE X-200

MD740-1

=TT

g

§7-300
CPU

o = o

TIM 3V-IE

Ethernet
Figure 3-4 SIMATIC S7-300 with TIM 3V-IE, 1 GPRS connection over modem MD740-1
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S7-300 with two WAN attachments

To achieve two connections to a WAN for an S7-300, in other words, classic WAN access
and Ethernet-based access, a TIM 3V-IE Advanced must be used. A TIM 3V-IE is not
suitable in this case, because only one of its two interfaces can be used. The following figure
shows such a configuration.

Cable 7701 _
| MD740-1
I |
& || [ MDx
S7-300
CPU
o = o Lo L

' ||
” Ethernet

WAN
Figure 3-5  SIMATIC S7-300 with TIM 3V-IE Advanced with 2 connections to a WAN

Instead of the MDx SINAUT modem, other modems with an RS-232 interface can also be
used, for example wireless devices or the SINAUT GSM modem MD720-3.

S7-300 with maximum configuration

A maximum of one (standard) TIM 3V-IE can be inserted in an S7-300. Only one of the two
interfaces (RS-232, RJ-45) can then be used for SINAUT data transmission.

If a TIM 3V-IE Advanced is used, the maximum number that can be inserted in an S7-300
depends on the resources provided by the CPU. Two connection resources per TIM are
required on the CPU.

Apart from the connection resources, the available work memory on the CPU must also be
taken into consideration. The more TIMs installed and the more stations connected and the
more objects processed per station, the greater the memory requirements of the telecontrol-
specific user program on the CPU. This program is put together with blocks from the
SINAUT TD7 software package. The SINAUT program can run entirely on the CPU
(TD70onCPU), with the TIM 3V-IE variants also on the TIM (TD7onTIM).

ST7cc / ST7sc with the TIM 3V-IE Advanced

A TIM 3V-IE Advanced can be used as a master TIM for the PC of the ST7cc or ST7sc
control center. In this case, the TIM 3V-IE Advanced requires an S7-300 CPU because it
cannot work without a CPU.

In the two cases illustrated below, the maximum number of TIMs in the rack is not limited by
the connection resources of the CPU because they are not required. You should not insert
more than 8 TIMs. Less TIMs per CPU are preferable to achieve better availability. The
greatest availability is achieved when there is only one (1) TIM in the rack connected to the
CPU over the backplane bus.

There are two ways of connecting the CPU/TIM module combination to the PC as illustrated
by the following two configurations.
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Connection to ST7cc / ST7sc over MPI

The following figure shows a configuration in which the TIM is connected to the PC over the
MPI interface of its CPU. This is possible only when one of the CPU modules listed in the
section "Installation of the TIM 3/ TIM 4 as CP in an S7-300 (Page 136)" is used in the S7-
300 rack. Only then can the TIM be addressed as a node under its own MPI address on the
MPI bus. This allows the PC and TIM to exchange data directly. No SINAUT software is
necessary on the CPU.

With this configuration, the TIM 3V-IE Advanced provides the control center with two
connections to a WAN:

® over the RS-232 port to a classic WAN
® Qver the RJ-45 interface to an Ethernet-based WAN

SINAUT ST7cc/ ST7sc

= Cable 7701
TIM 3V-IE
S7-300 Advanced MDx
H g — — _
t o
) 1 o =l
— —=  [IT
1
[
¥ — = = 7 =] - S ﬁII:I LJjo — 1= —] (=]
MPI bus WAN
Ethernet

Figure 3-6 SINAUT ST7cc / ST7sc control center with a TIM 3V-IE Advanced connected over MPI,
1 classic connection to WAN and 1 Ethernet-based connection to WAN

With this configuration. further TIM 3V-IE Advanced modules could be inserted in the S7-300
rack and all connected to the PC over the MPI port of the CPU. Each TIM provides the PC
with two further connections to the WAN. In this case, the maximum number of TIM modules
is not restricted by the connection resources of the CPU because they are not required. The
maximum number of TIM modules is restricted by the number of connection resources of the
CP in the control center PC.

Connection to ST7cc / ST7sc over Ethernet

124

The following figure shows a configuration in which the TIM is connected to the PC over its
Ethernet interface. As of ST7cc V2.5 or ST7sc V1.1, the TIM can exchange data directly with
ST7cc/ST7sc over its Ethernet interface.

There are no special requirements of the CPU for this configuration. No SINAUT software is
necessary on the CPU for communication between the TIM and PC.

Since the Ethernet interface is occupied by the local communication with the PC, the
TIM 3V IE only provides the control center with one connection to a WAN in this
configuration.

® over the RS-232 port to a classic WAN
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SINAUT ST7cc / ST7sc

=

S7-300 TIM 3V-IE

4

|-+
Ethernet
Figure 3-7  SINAUT ST7cc / ST7sc control center system with a TIM 3V-IE providing a connection

over Ethernet,
1 classic connection to WAN.

Even with this configuration, further TIM 3V-IE Advanced modules can be inserted in the
S7-300 rack. Each TIM can be connected to the PC over its Ethernet interface and provides
the PC with one connection to a WAN.

The other TIMs can also transfer their data to the first TIM over the backplane bus and use
the Ethernet interface of this TIM as a common access to the PC. In this case, each further
TIM provides the PC with two connections to the WAN. In this case, the maximum number of
TIM modules is not restricted by the connection resources of the CPU because they are not
required. The maximum number of TIM modules is restricted by the number of connection
resources of the CP in the control center PC.

3.5 Installing the TIM 4R-IE in an S7-300

Introduction

The TIM 4R-IE can be used in an S7-300 as a communications processor (CP). All S7-300
standard and compact CPUs can be combined with the TIM 4R-IE. There are, however,
constraints that must be taken into account relating to the way in which data exchange
between the TIM and the CPU in the rack is handled (the SINAUT program). For the

TIM 4R-IE, there are two options:

1. TD7onTIM
This SINAUT TD7 program runs on the TIM.
All standard and compact CPUs can be used with restriction.

2. TD7onCPU
This SINAUT TD7 program runs on the CPU and is created for the CPU with the blocks
from the SINAUT TD7 library.
In this case, only CPUs with a work memory adequate to accommodate the SINAUT
program can be used. The size of the program depends on the amount of data to be
transmitted. At least 20 Kbytes are required.
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TD70nCPU can be used for several CPU types if the following software packages are
used:

—"SINAUT TD? library for the CPU" as of V2.2
—"TIM firmware" as of V1.0
You will find the CPUs affected in the list below.

The following CPU lists also include older CPU types that can no longer be ordered as new
devices but that nevertheless may still be in use in the field. These are shown in
parentheses.

Standard CPU modules

CPU 312 as of 6ES7 312-1AD10-0ABO
(CPU 312 IFM) as of 6ES7 312-5AC00-0ABO
(CPU 313) as of 6ES7 313-1AD00-0ABO
CPU 314 as of 6ES7 314-1AE02-0ABO
(CPU 314 IFM) as of 6ES7 314-5AE02-0AB0O
(CPU 315) as of 6ES7 315-1AF01-0AB0O
CPU 315-2 DP as of 6ES7 315-2AF01-0AB0O

CPU 315-2 PN/DP  as of 6ES7 315-2EG10-0AB0 ™
CPU 315T-2 DP as of 6ES7 315-6TG10-0ABO
CPU 315F-2 DP as of 6ES7 315-6FF00-0ABO
CPU 315F-2 PN/DP  as of 6ES7 315-2FH10-0AB0 ™)

(CPU 316) as of 6ES7 316-1AG00-0ABO
(CPU 316-2 DP) as of 6ES7 316-2AG00-0ABO
CPU 317-2 DP as of 6ES7 317-2AJ10-0ABO ™)

CPU 317-2 PN/DP  as of 6ES7 317-2EJ10-0AB0 ™
CPU 317T-2 DP as of 6ES7 317-6TJ10-0ABO ™)
CPU 317F-2 DP as of 6ES7 317-6FF00-0ABO ™
CPU 317F-2 PN/DP  as of 6ES7 317-2FJ10-0AB0 ™)
(CPU 318-2 DP) as of 6ES7 318-2AJ00-0AB0 ™
CPU 319-3 PN/DP  as of 6ES7 318-3EL00-0ABO *)

*) "TD7onCPU" can be used with these CPUs if the "SINAUT TD?7 library for the CPU" as of
V2.2 and the TIM firmware as of V1.0 are used.

Compact CPU modules

CPU 312C as of 6ES7 312-5BD00-0AB0
CPU 313C as of 6ES7 313-5BE00-0ABO
CPU 313C-2PtP as of 6ES7 313-6BE00-0ABO
CPU 313C-2DP as of 6ES7 313-6CE00-0ABO
CPU 314C-2PtP as of 6ES7 314-6BF00-0ABO
CPU 314C-2DP as of 6ES7 314-6CF00-0ABO

Instead of an S7-300 standard or compact CPU, one of the following C7 control systems
may also be used:
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C7 control systems

C7-613 as of 6ES7 613-1CA00-0AE3
(C7-623/P) as of 6ES7 623-1DEO1-0AE3
(C7-626/P) as of 6ES7 626-1DG02-0AB3
(C7-626/P DP) as of 6ES7 626-2DG02-0AB3
(C7-633/P) as of 6ES7 633-1DF00-0AB3
(C7-633/DP) as of 6ES7 633-2BF00-0AB3
(C7-634/P) as of 6ES7 634-1DF00-0AB3
(C7-634/DP) as of 6ES7 634-2BF00-0AB3
C7-635 Key as of 6ES7 635-2EC00-0AB3
C7-635 Touch as of 6ES7 635-2EB00-0AB3
C7-636 Key as of 6ES7 636-2EC00-0AB3
C7-636 Touch as of 6ES7 636-2EB00-0AB3

Installation in a rack

With standard and compact CPU modules, the TIM can be inserted into any of the racks 0 to
3 but only in expansion racks 1 to 3 if these racks are connected to the CPU over the IM
360/IM 361 interface modules.

With the C7 control systems, the TIM can be inserted in any of the expansion racks 1 to 3.
These are connected to the C7 device over IM 360/IM 361 interface modules (the IM 360 is
already integrated in the C7 device). With the C7-635 and C7-636 devices, this is also
possible without the IM 361 if no more than four modules including the TIM are connected
externally.

For all S7-300 racks the following applies: All slots designed for SM, FM or CP can also be
used for the TIM.

A bus module connector ships with every TIM. The TIM is connected to the module to its left
by the bus module connector.

If a SINAUT modem of the type MD2, MD3 or MD4 is used, this can be installed on a
separate S7-300 rail or on a 35 mm DIN rail (an adapter is available). To save space, it can
also be installed in a free slot of racks 0 to 3. This modem is connected over the RS-232 port
of the TIM using a standard connecting cable, type 6NH7701-xxx.

NOTICE

Since the SINAUT-Modems MD2, MD3 and MD4 do not have an S7-300 backplane bus, an
S7-300 SM, FM or CP module that communicates with the CPU over this backplane bus
must not be inserted to the right of the modem!

Note

In all of the sample configurations of the S7-300, it is assumed that a 24 V power supply is
available for the CPU, the TIMs and the other modules.

The maximum number of TIM modules that can be inserted in an S7-300 station depends on
the connection resources made available by the CPU.
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S7-300 with one TIM 4R-IE

With an S7-300 and one TIM 4R-IE, it is possible to set up an extremely efficient node
station. The following figure shows an example in which the control center is connected over
one of the two Ethernet ports of the TIM. The connections to the subsidiary stations are
established over the other three interfaces: here, over two classic WANs using suitable MDx
SINAUT modems and over an Ethernet-based WAN, in this case an FO cable connected via
a SCALANCE X switch.

In these configurations, the control center and stations can exchange data among
themselves over the TIM 4R-IE as well as with the CPU of the node station. The TIM 4R-IE
also supports direct communication between stations in the three underlying networks, in
other words both within a network and from one network to another.

To control center

Ethernet
Ethernet
— —|l | —T | —T (= — —J
| 1IF | | et
00 |ca
0 I. MDx MDx @E cable
S7-300 TIM 4R-IE EE
CPU D o
L [l
a =] T o L0 L0 — x =}
_— I scaLance x
Cable 7701
WAN WAN
To the stations To the stations

Figure 3-8 SIMATIC S7-300 with TIM 4R-IE, 2 connections to WAN, 2 connections to Ethernet,
one Ethernet interface connected over SCALANCE X-200 by FO cable

Instead of the MDx SINAUT modem, other modems with an RS-232 or RS-485 interface can
also be used, for example wireless devices or the SINAUT GSM modem MD720-3.

The following figure shows a different node station variant in which the TIM 4R-IE has a
redundant connection both to the control center and to the subsidiary stations. A variant of
this configuration would be to have a redundant connection only to the control center and to
have single transmission paths to the stations. Which two ports are redundant can be freely
selected by the user.

To control center

Ethernet || WAN
_ |
ﬂﬂ HHH minini R
/4 I MDx MDx

S7-300 b
2PU TIM 4R-IE

|m}
/ 1
Cable 7701

Ethernet WAN
To the stations

Figure 3-9  SIMATIC S7-300 with TIM 4R-IE,
1 connection to WAN and 1 connection to Ethernet as redundant routes to the stations
and to the control center

SINAUT ST7 Station control system - System Manual
128 System Manual, 05/2007, C79000-G8976-C178-06



Installation guide
3.5 Installing the TIM 4R-IE in an S7-300

Standalone TIM 4R-IE as control center or node station

The following figure shows the use of the TIM 4R-IE in a standalone configuration; in other
words, without an S7-300 CPU. This configuration is found typically in a control center. It
could, however, also be used in a node station if its sole purpose is to interconnect the
various networks over the TIM and no local control or data acquisition is required.

In this configuration, you can see in detail how a station can be connected redundantly. The
example assumes that the main path is implemented as a dedicated line. The alternative
path is via the GPRS mobile wireless service and the Internet.

The redundantly connected station has an Ethernet TIM (in this case a

TIM 3V-IE Advanced). To connect to the alternative path, the Ethernet interface is connected
to the GPRS router MD740-1. The data is transferred via GPRS and the Internet to the TIM
in the control center/node station using the substitute value. There, a fixed connection to the
Internet is required, for example over a DSL router. To provide security on the path over
GPRS/Internet, a SCALANCE S security module (for example S612) is inserted between the
TIM and DSL router with which the MD740-1 can establish a VPN tunnel.

Ethernet
M 0
Master station
|o MDx MDx or
Node station
TIM 4R-IE
: S
—1
Cable 7701 | —— WAN
—
Ethernet @ | l:l |
@ DSL router
SCALANCE S Internet
WAN, e.g.
Dedicated line D -
VPN tunnel
MD740-1 GPRS

N ninl
|] MDx

$7-300 Station

CPU

Ethernet

Figure 3-10 TIM 4R-IE in a control center or node station, redundant connection to subsidiary station;
one path as dedicated line, the second over GPRS and Internet
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Direct communication over TIM 4R-IE and other TIM modules
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As described above, with a TIM 4R-IE, direct communication is possible between all stations
on all networks connected to the TIM. If there are other TIM modules on Ethernet or on the
MPI bus in addition to the TIM 4R-IE, direct communication can also be extended to the
networks of the other TIMs.

The first example shows the path of direct communication between stations connected to a
standalone TIM 4R-IE and a TIM 3V-IE. The two TIMs are interconnected over Ethernet.

Ethernet

[sxsnassns]

=]

|
|
—
T--'-=-'U

R

1
S7-300 i ’
oPU : :TIM 4AR-IE
o S B d
, ! Ethernet
1|___ Cable 7701 :
1
' | —————}=Cable 7701
II |-
1 1
1 1
1
MDx |1 MDx i [ MDx
-1 —_ !
r 1
i :
0 o : o
I i
WAN||! WAN WAN
! 1
v ~ Cross—communication/ v

Figure 3-11  Direct communication over a standalone TIM 4R-IE and a TIM 3V-IE Advanced
(direct communication paths are shown as dashed lines)

The second example shows the path of direct communication between stations connected to
a standalone TIM 4 and a TIM 4R-IE. The two TIMs are interconnected over MPI. The

TIM 4R-IE is installed in an S7-300 so that it can communicate with the standalone TIM 4
over the MPI interface of the CPU. Within the S7-300, the direct communication path is via
the backplane bus.
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Figure 3-12 Direct communication over a TIM 4 (standalone), MPI and a TIM 4R-IE, installed in an
S7-300; communication within the S7-300 over the backplane bus
(direct communication paths are shown as dashed lines)

A further example shows the path of direct communication between stations connected to a
TIM 4R-IE and a TIM 4 or TIM 3. The two TIMs are installed in an S7-300 and
interconnected over the backplane bus. Within the S7-300, the direct communication path is
via the backplane bus. In this example, this also applies to the data exchanged with the
control center over the TIM 3/4 (see figure below).
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Figure 3-13 Direct communication over a TIM 4R-IE and a TIM 3 or TIM 4 in an S7-300 rack;
communication within the S7-300 over the backplane bus
(direct communication paths are shown as dashed lines)

In this example, the CPU of station 3 (not shown in figure) on WAN 3 communicates with the
control center and one or more stations on WAN 1 over a TIM 3 or TIM 4 and the TIM 4R-IE.

NOTICE

When selecting the CPU in the above node station configuration, the following applies:

If the stations connected to the TIM 3/4 (for example station 3) also need to exchange data
with the CPU in the node station, you will need to use one of the following CPUs. The
following types are possible:

e All variants of the CPUs 312, 312C, 313C, 314 and 314C

e The CPUs 315-2 DP and 315F-2 DP

If the TIM 3/4 does not need to communicate with the CPU in the node station, you can
select any CPU.

See also
Installation of the TIM 3/ TIM 4 as CP in an S7-300 (Page 136)

SINAUT ST7 Station control system - System Manual
132 System Manual, 05/2007, C79000-G8976-C178-06



Installation guide

3.6 Standalone TIM 4R-IE with an S7-400 or PC

3.6 Standalone TIM 4R-IE with an S7-400 or PC

Introduction

Installation

In standalone mode, in other words, without an S7-300-CPU, the TIM 4R-IE is ideally suited
as a SINAUT communications processor for an S7-400 or for the PC of the ST7cc or ST7sc
control center. They are then linked over one of the Ethernet ports of the TIM.

With an S7-400, an Ethernet CP should be used as the interface. Direct connection of the
TIM 4R-IE to the PROFINET interface of an S7-400-CPU is not possible! The following
S7-400-CPUs can be linked over an Ethernet CP:

CPU 412-1 as of 6ES7 412-1XF00-0ABO (Version 02)
CPU 412-2 as of 6ES7 412-2XG00-0AB0O (Version 01)
(CPU 413-1) as of 6ES7 413-1XG00-0AB0O (Version 02)
(CPU 413-2) as of 6ES7 413-2XG00-0AB0O (Version 03)
(CPU 414-1) as of 6ES7 414-1XG00-0ABO (Version 02)
CPU 414-2 as of 6ES7 414-2XG00-0AB0O (version 03)

as of 6ES7 414-2XJ00-0AB0O (version 01)
CPU 414-3" as of 6ES7 414-3XJ00-0AB0 (Version 01)
(CPU 416-1) as of 6ES7 416-1XJ00-0AB0O (Version 02)
CPU 416-2 as of 6ES7 416-2XK00-0AB0 (version 01)

(as of 6ES7 416-2XL00-0AB0) (version 01)
CPU 416-3 as of 6ES7 416-3XL00-0AB0O (Version 01)
CPU 416F-2 as of 6ES7 416-2FK02-0AB0 (Version 01)
CPU 417-4" as of 6ES7 417-4XL00-0AB0O

) Fault-tolerant SINAUT solutions with a CPU 414-4H or CPU 417-4H are not possible!

With the SINAUT ST7cc or ST7sc control center system, the TIM 4R-IE is connected to the
Ethernet card of the control center computer over its Ethernet port.

When installed separately, the TIM is normally installed on a separate S7-300 standard rail,
when necessary along with a power supply module to supply the TIM with 24 V. If the
SINAUT MD2, MD3 or MD4 modems are used, they can also be installed on the same rail.
The bus module connector supplied with every TIM is not required here since the TIM and
modem are always interconnected over the 6NH7701-xxx connecting cable.

TIM 4R-IE with SIMATIC S7-400

The TIM 4R-IE is connected to a SIMATIC S7-400 over one of the Ethernet ports of the TIM.
With the S7-400, an Ethernet CP is used as the interface. Direct connection of the TIM 4R-IE
to the PROFINET interface of an S7-400-CPU is not possible!

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 133



Installation guide

3.6 Standalone TIM 4R-IE with an S7-400 or PC
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Figure 3-14 SIMATIC S7-400 with TIM 4R-IE connected over Ethernet,

1 connection to Ethernet-based WAN or LAN,
2 classic connections to WAN, for example over SINAUT MDx modems

Instead of the MDx SINAUT modem, other modems with an RS-232 or RS-485 interface can
also be used, for example wireless devices or the SINAUT GSM modem MD720-3.

Note
Fault-tolerant SINAUT solutions with a CPU 414-4H or CPU 417-4H are not possible!

The maximum number of TIMs that can be connected to S7-400 depends on the connection
resources provided by the CPU. With an S7-400, one (1) connection resource is required per
TIM. However, the available work memory of the CPU must also be taken into account; the
more TIMs installed and stations connected, and the more objects processed per station, the
greater the memory demands of the telecontrol-specific user program on the central CPU.
This program is put together with blocks from the SINAUT TD7 software package
(TD70onCPU).

Example of configurations with the SINAUT ST7cc or ST7sc control center systems

134

With the SINAUT ST7cc or ST7sc control center system, the TIM 4R-IE is connected to the
Ethernet card of the control center computer over one of its Ethernet ports.

The following figure shows a configuration for a SINAUT ST7cc or ST7sc control center
system with a TIM 4R-IE module connected over Industrial Ethernet.

The control center can communicate with SINAUT subscribers over the TIM 4R-IE. Up top
three different networks can be connected: One network could be an Ethernet-based WAN
or LAN, the two other networks might be classic SINAUT networks such as dedicated line or
telephone network.
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cable T I
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Figure 3-15 SINAUT ST7cc / ST7sc control center system with TIM 4R-IE connected over Ethernet,
1 connection to Ethernet-based WAN or LAN,
2 classic connections to WAN, for example over SINAUT MDx modems

Other modems with an RS-232 or RS-485 interface can be used instead of the SINAUT MDx
modems, for example wireless devices or the SINAUT GSM modem MD720-3. The RS-485
ports of the TIM 4R-IE also allow a star-shaped dedicated line network to be connected
using several modems. You will find more information on this topic in the section "Installation
and commissioning of a SINAUT modem":

Apart from the SINAUT ST7cc / ST7sc control center system, a local controller, for example
an S7-400 can also be connected to Ethernet and exchange data with the stations in the
telecontrol network. This controller could, for example, be used to display data received from
the stations on a panel or console or for emergency input by an operator if ST7cc/ ST7sc
failed.

The controller could also handle central control tasks such as starting up the system.
SINAUT ST7cc / ST7sc and the central controller are then both supplied with parallel data.
Both can receive the same data or data specifically intended for one or the other. The
transfer of commands, setpoints, parameters etc. to the stations in the telecontrol network is
possible from both ST7cc / ST7sc and from the S7-400.

The next figure shows a similar configuration. Here, a redundant SINAUT ST7cc or ST7sc
control center system is connected over one of the Ethernet ports.
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Figure 3-16 Redundant SINAUT ST7cc / ST7sc control center system with TIM 4R-IE connected
over Ethernet,

1 connection to Ethernet-based WAN or LAN,
2 classic connections to WAN, for example over SINAUT MDx modems

3.7 Installation of the TIM 3/ TIM 4 as CP in an S7-300

Introduction
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This section explains the installation of the various TIM 3 and TIM 4 modules in an S7-300.

A SINAUT program is required on the CPU for data exchange between the TIM and the CPU
installed in the rack. This is created for the CPU with blocks from the SINAUT TD?7 library
(TD70onCPU). When selecting one the CPUs listed below that can all be used in principle
with a TIM 3/ TIM 4, make sure that the work memory of the CPU is large enough to
accommodate the TD7onCPU program. The size of the program depends on the amount of
data to be transmitted, At least 20 Kbytes are required.

The TIM 3/ TIM 4 can be used in an S7-300 as the communications processor (CP) along
with one of the S7-300 CPUs listed below.

The following CPU lists also include older CPU types that can no longer be ordered as new
devices but that nevertheless may still be in use in the field. These are shown in
parentheses.
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3.7 Installation of the TIM 3/ TIM 4 as CP in an S7-300

Standard CPU modules

CPU 312 as of 6ES7 312-1AE13-0AB0O
CPU 314 as of 6ES7 314-1AE02-0ABO
(CPU 314 IFM) as of 6ES7 314-5AE02-0AB0O
(CPU 315) as of 6ES7 315-1AF01-0AB0O
CPU 315-2 DP as of 6ES7 315-2AF01-0AB0O
CPU 315F-2 DP as of 6ES7 315-6FF00-0ABO
(CPU 316) as of 6ES7 316-1AG00-0ABO

(CPU 316-2 DP)

as of 6ES7 316-2AG00-0ABO

NOTICE

With all CPUs of the type 317, 318 and 319 and with the CPU 315-2 PN/DP, a TIM 3 or
TIM 4 cannot be operated as a CP in the S7-300 rack. For these CPUs, you require either
an Ethernet TIM (TIM 3V-IE variant, TIM 4R-IE) or a TIM 4 connected to the CPU as a
standalone TIM over its MPI interface.

Compact CPU modules

CPU 312C
CPU 313C
CPU 313C-2PtP
CPU 313C-2DP
CPU 314C-2PtP
CPU 314C-2DP

as of 6ES7 312-5BE03-0AB0O
as of 6ES7 313-56BE00-0ABO
as of 6ES7 313-6BE00-0ABO
as of 6ES7 313-6CE00-0ABO
as of 6ES7 314-6BF00-0ABO
as of 6ES7 314-6CF00-0ABO

Instead of an S7-300 standard or compact CPU, one of the following C7 control systems
may also be used:

C7 control systems

(C7-623/P) as of 6ES7 623-1DE00-0AE3
(C7-626/P) as of 6ES7 626-1DG02-0AB3
(C7-626/P DP) as of 6ES7 626-2DG02-0AB3
(C7-633/P) as of 6ES7 633-1DF00-0AB3
(C7-633/DP) as of 6ES7 633-2BF00-0AB3
(C7-634/P) as of 6ES7 634-1DF00-0AB3
(C7-634/DP) as of 6ES7 634-2BF00-0AB3
C7-635 Key as of 6ES7 635-2EC00-0AB3
C7-635 Touch as of 6ES7 635-2EB00-0AB3
C7-636 Key as of 6ES7 636-2EC00-0AB3

C7-636 Touch

as of 6ES7 636-2EB00-0AB3
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3.7 Installation of the TIM 3/ TIM 4 as CP in an S7-300

Installation in a rack

With standard and compact CPU modules, the TIM can be inserted into any of the racks 0 to
3 but only in expansion racks 1 to 3 if these racks are connected to the CPU over the IM
360/IM 361 interface modules.

With the C7 control systems, the TIM can be inserted in any of the expansion racks 1 to 3.
These are connected to the C7 device over IM 360/IM 361 interface modules (the IM 360 is
already integrated in the C7 device). With the C7-635 and C7-636 devices, this is also
possible without the IM 361 if no more than four modules including the TIM are connected
externally.

For all S7-300 racks the following applies: All slots designed for SM, FM or CP can also be
used for the TIM.

A bus module connector ships with every TIM. The TIM is connected to the module to its left
by the bus module connector.

If a SINAUT modem of the type MD2, MD3 or MD4 is used, this can be installed on a
separate S7-300 rail or on a 35 mm DIN rail (an adapter is available). To save space, it can
also be installed in a free slot of racks 0 to 3. This modem is connected over the RS-232 port
of the TIM using a standard connecting cable, type 6NH7701-xxx.

NOTICE

Since the modem does not have an S7-300 backplane bus, an S7-300 SM, FM or CP
module that communicates with the CPU over this backplane bus must not be installed to
the right of the modem!

Note

In all of the sample configurations of the S7-300, it is assumed that a 24 V power supply is
available for the CPU, the TIMs and the other modules.

S7-300 with one WAN attachment
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When a TIM 3 with integrated modem is installed, an S7-300 has access to a classic WAN,
for example to a dedicated line network or telephone network. The following figure shows
such a simple station configuration.

S§7-300 TIM 3

4

]
WAN
Figure 3-17 SIMATIC S7-300 with TIM 3, 1 connection to WAN over integrated modem
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3.7 Installation of the TIM 3/ TIM 4 as CP in an S7-300

S7-300 with two WAN attachments

If an S7-300 require two connections to classic WAN networks, a TIM 4 can be installed. The
modem integrated in the TIM provides the first connection to a WAN. The second WAN can
be connected over the RS-232/RS-485 port of the TIM 4, for example over a SINAUT MD
modem MD for dedicated line or telephone network. The following figure shows such a

configuration.
7701 connecting cable
S7-300 TIM 4 MDx
— ” — ” [ — [— | — H
4
- ]
WAN (1) WAN (2)

Figure 3-18 SIMATIC S7-300 with TIM 4,
1 connection to WAN (1) over integrated modem,
1 connection to WAN (2) over external MDx modem (mounted on a separate rail)

The following figure shows a configuration in which the modem is installed at the extreme
right in rack 0. To make the situation clearer, TIM and modem are installed next to each
other. The TIM is connected to the module on the left using a bus module connector. There
is no bus module connector between the TIM and modem.

7701 connecting cable

S7-300 TIM 4 MDx

— ] ] ] T |] — |]
&

a [u] O L]0 L]0

u]
WAN (1)  WAN (2)
Figure 3-19  SIMATIC S7-300 with TIM 4,

1 connection to WAN (1) over integrated modem,
1 connection to WAN (2) over external MDx modem (installed in rack 0)

In both the examples above, instead of a TIM 4, the TIM 4R can be used with its two
combined RS-232/RS-485 ports for connection of the required external modems or other
transmission equipment instead of an integrated modem.

Instead of the MDx SINAUT modem, other modems with an RS-232 or RS-485 interface can
also be used, for example wireless devices or the SINAUT GSM modem MD720-3.
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3.8 Standalone TIM 4 with an S7-400 or PC

S7-300 with maximum configuration

The maximum number of TIMs that can installed in an S7-300 depends on the connection
resources provided by the CPU. Two connection resources per TIM are required on the
CPU.

Apart from the connection resources, the available work memory on the CPU must also be
taken into consideration. The more TIMs installed and the more stations connected and the
more objects processed per station, the greater the memory requirements of the telecontrol-
specific user program on the CPU. This program is put together with blocks from the
SINAUT TD7 software package (TD7onCPU).

3.8 Standalone TIM 4 with an S7-400 or PC

Introduction

Installation

In standalone mode, in other words, without an S7-300-CPU, the TIM 4 is ideally suited as a
SINAUT communications processor for a SIMATIC S7-400 or for the PC of the ST7cc or
ST7sc control center. They are then linked over the MPI port of the TIM 4.

When used as a standalone, the TIM 4 is normally installed on a separate S7-300 standard
rail, when necessary along with a power supply module to supply the TIM with 24 V. If the
SINAUT MD2, MD3 or MD4 modems are used, they can also be installed on the same rail.
The bus module connector supplied with every TIM is not required here since the TIM and
modem are always interconnected over the 6NH7701-xxx connecting cable.

TIM 4 with SIMATIC S7-400
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All the S7-400 CPUs listed below are suitable for connecting the TIM 4 over MPI. The list
also includes older CPU types that can no longer be ordered as new devices but that
nevertheless may still be in use in the field. These are shown in parentheses.

CPU 412-1 as of 6ES7 412-1XF00-0ABO (Version 02)
CPU 412-2 as of 6ES7 412-2XG00-0AB0 (Version 01)
(CPU 413-1) as of 6ES7 413-1XG00-0ABO (Version 02)
(CPU 413-2) as of 6ES7 413-2XG00-0AB0O (Version 03)
(CPU 414-1) as of 6ES7 414-1XG00-0ABO (Version 02)
CPU 414-2 as of 6ES7 414-2XG00-0AB0O (version 03)

as of 6ES7 414-2XJ00-0AB0O (version 01)
CPU 414-3" as of 6ES7 414-3XJ00-0AB0O (Version 01)
(CPU 416-1) as of 6ES7 416-1XJ00-0ABO (Version 02)
CPU 416-2 as of 6ES7 416-2XK00-0AB0O (version 01)

(as of 6ES7 416-2XL00-0ABO) (version 01)
CPU 416-3 as of 6ES7 416-3XL00-0ABO (Version 01)
CPU 416F-2 as of 6ES7 416-2FK02-0AB0 (Version 01)
CPU 417-4" as of 6ES7 417-4XL00-0ABO

1) Fault-tolerant SINAUT solutions with a CPU 414-4H or CPU 417-4H are not possible!
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3.8 Standalone TIM 4 with an S7-400 or PC

Note

A TIM 4 can be connected not only to a S7-400-CPU over its MPI port, but in principle with
every S7-300 CPU, in other words, also with the CPU types 317, 318 and 319 and with the
CPU 315-2 PN/DP with which a TIM 4 cannot be installed as a CP in the S7-300 rack.

S7-400 with one WAN attachment

The following figure shows the simplest configuration for an S7-400 with one connection to a
WAN over a TIM 4 with integrated modem.

S7-400
®) OlO0O|O|O
— O 110 {10 (O
Gl
=
TIM 4
—1 |]
_ I | |
H MPI-Bus
WAN

Figure 3-20 SIMATIC S7-400 with TIM 4 on MPI bus, 1 connection a WAN

If none of the integrated modems of the TIM 4 can be used, a TIM 4 without integrated
modem can be used. A suitable modem or other transmission device can be connected to

the combined RS-232/RS-485 port of the TIM 4V.

S7-400 with two WAN attachments

If two WAN connections are required, another external modem can be connected to the TIM
4, for example, a SINAUT ST7 modem. The TIM 4 and MD2, MD3 or MD4 SINAUT modem
are mounted on a separate S7-300 rail. The TIM 4 is connected to the CPU over its MPI
interface. The following figure shows the configuration described.
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3.8 Standalone TIM 4 with an S7-400 or PC

S7-400
@) O|O0O|O|O|O
— O 10| O[O
d =
7701 connecting cable O @
MDx TIM 4
0
MPI bus

WAN (1)  WAN (2)

Figure 3-21  SIMATIC S7-400 with TIM 4 on MPI bus,
1 connection to WAN (1) over integrated modem,
1 connection to WAN (2) over external MDx modem

If none of the integrated modems of the TIM 4 can be used, a TIM 4R without integrated
modem can be used. Suitable modems or other transmission devices can be connected to
the combined RS-232/RS-485 port of the TIM 4R.

Instead of the MDx SINAUT modem, other modems with an RS-232 or RS-485 interface can
also be used, for example wireless devices or the SINAUT GSM modem MD720-3.

S7-300 and S7-400 with common WAN attachment

Since a TIM 4 can communicate not only with one but several CPUs over MPI, regardless of
whether they are type S7-400 or S7-300 CPUs, a SINAUT station can also be configured as
shown in the figure below.
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3.8 Standalone TIM 4 with an S7-400 or PC

S7-400
O O|O0[O|O]O
— O 0|10 | O
= g
= /4
TIM 4 S7-300
— ” — N N N
o
H MPI bus
WAN

Figure 3-22 SIMATIC S7-400 and S7-300 with TIM 4 on MPI bus,
1 connection to WAN (1) over integrated modem

In the configuration shown above the TIM 4 provides access to the WAN for both the S7-400
and the S7-300. This could, for example, be a large station in which the automation tasks are
distributed to several PLCs.

S7-400 with maximum configuration

The maximum number of TIMs that can be connected to an S7-400 over MPI depends on
the connection resources provided by the CPU. With an S7-400, one (1) connection
resource is required per TIM. However, the available work memory of the CPU must also be
taken into account; the more TIMs installed and stations connected, and the more objects
processed per station, the greater the memory demands of the telecontrol-specific user

program on the central CPU. This program is put together with blocks from the SINAUT TD7
software package (TD7onCPU).

Example of configurations with the SINAUT ST7cc or ST7sc control center systems

The SINAUT ST7cc control center system based on WinCC or the SCADA Connect
Software SINAUT ST7sc is connected to the SINAUT telecontrol network just as with an S7-
400 over one or more TIM 4 modules. These TIMs are connected to the MPI adapter of the
SINAUT ST7cc / ST7sc system over their MPI interface. The inclusion of a telecontrol
master, for example an S7-400 is not necessary. Data exchange with the stations is handled
by the master TIM 4 modules.

The following figure shows the simplest configuration for a SINAUT ST7cc or ST7sc control
center system with one (1) connection to a WAN.
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3.8 Standalone TIM 4 with an S7-400 or PC
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SINAUT ST7cc/ST7sc

=
TIM 4
— |
Hin]
T e
- ==
== | T1
———§
i 5 ==
H MPI bus
WAN

Figure 3-23 SINAUT ST7cc/ ST7sc control center systems with TIM 4 on MPI bus,
1 connection to WAN over integrated modem

In much the same way as with an S7-400, ST7cc / ST7sc can also have two connections to
a WAN. The following figure shows the configuration.

SINAUT ST7cc/ST7sc

7701 connecting cable =
MDx TIM 4
—
]
S s 00

% T
—
= = ==\

MPI bus

WAN (2)  WAN (1)

Figure 3-24  SINAUT ST7cc / ST7sc control center system with TIM 4 on MPI bus,
1 connection to WAN (1) over integrated modem,
1 connection to WAN (2) over external MDx modem

Other modems with an RS-232 or RS-485 interface can be used instead of the SINAUT MDx
modems, for example wireless devices or the SINAUT GSM modem MD720-3. The RS-485
port of the TIM 4 also allows a star-shaped dedicated line network to be connected using
several MD2 or MD3 SINAUT modems. You will find more information on this topic in the
section "Installation and commissioning of a SINAUT modem":

Apart from the SINAUT ST7cc or ST7sc control center system, a local controller, for example
an S7-400 can also be connected to MPI and exchange data with the stations in the
telecontrol network. This controller could, for example, be used to display data received from
the stations on a panel or console or for emergency input by an operator if ST7cc/ ST7sc
failed. The controller could also handle central control tasks such as starting up the system.
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3.8 Standalone TIM 4 with an S7-400 or PC

SINAUT ST7cc / ST7sc and the central controller are then both supplied with parallel data.
Both can receive the same data or data specifically intended for one or the other. The
transfer of commands, setpoints, parameters etc. to the stations in the telecontrol network is
possible from both ST7cc / ST7sc and from the S7-400.

The following figure shows such a configuration with two WAN attachments.

S7-400
®) 0O|O0|O0|0O]|0O
— O 1O |10
SINAUT ST7cc/ST7sc g g
7701 connecting cable = d &
MDx TIM 4
MPI bus

WAN (2)  WAN (1)

Figure 3-25 SINAUT ST7cc / ST7sc control center system and SIMATIC S7-400 with TIM 4 on MPI
bus,
1 connection to WAN (1) over integrated modem,
1 connection to WAN (2) over external MDx modem

Note

The S7-400 is not required as a primary telecontrol master for ST7cc / ST7sc! Both devices
are supplied directly with data by the TIM 4 independent of each other.

The maximum number of TIM 4 modules that can be connected to a SINAUT ST7cc/ ST7sc
control center system depends on the MPI interface card used in ST7cc / ST7sc.
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Network structures and topologies 4

The following overview shows you the network structures that can be implemented with
SINAUT ST7 in a WAN and on Industrial Ethernet. For each network configuration, you will
also see the protocols and modes with which SINAUT can handle communication over the
network.

4.1 Overview of the possible network types

Classic WAN

With SINAUT ST7, complete hierarchical control networks consisting of stations, node
stations and control center can be set up over a WAN (Wide Area Network).
The following WAN types can be used to exchange information between the devices.

The following classic WANs can be used for data transmission:
e Dedicated lines, private or leased copper or fiber-optic cable
® Private wireless networks (optionally with time slots)

® Analog telephone network

® Digital ISDN network

® Mobile wireless network GSM

Ethernet-based WAN

SINAUT communication is possible between station and control center and between stations
over Ethernet-based WANSs.

® Over wireless by using special wireless devices optimized for Ethernet, for example,
SCALANCE W

® OQver fiber-optic cable

—For example by using SCALANCE X switches with optical ports; this allows distances of
up to 26 km to be covered,
or also

—in conjunction with transmission systems such as PCM30 or OTN
® Over public networks and Internet with DSL or GPRS

The symbols used in the following configurations indicate the function of the WAN port of a
TIM module.

A TIM 3 module has 1 WAN port, a TIM 4 has 2 WAN ports. The two ports of a TIM 4 can
both have the same function (e.g. 2 x master) or different functions (e.g. node + master).

With redundant WAN connections, a TIM 4 with two ports must always be used because
redundant paths always start and end on a TIM module.
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4.2 Network configurations

4.2 Network configurations

Dedicated line configurations

Dedicated line configurations Explanations
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Figure 4-1 Dedicated line configurations
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Network type:  Point-to-point
Protocol: SINAUT ST7 and ST1
Operating mode: Polling

Network type: ~ Star
Protocol: SINAUT ST7 and ST1
Operating mode: Polling

Network type:  Line
Protocol: SINAUT ST7 and ST1
Operating mode: Polling

Combination of

- point-to-point

- star

- line

Protocol: SINAUT ST7 and ST1
Operating mode: Polling

Combination of

- point-to-point

- node

- star

Protocol: SINAUT ST7 and ST1
Operating mode: Polling

Combination of
- point-to-point

- node
- star
~e Master
Protocol: SINAUT ST7 and ST ql (exchange)
Operating mode: Polling !_n
Station
Network type:  line with two exchanges *) ﬂl
Protocol: SINAUT ST7 .
Operating mode: MultiMaster polling with g
. Node- %
time slot procedure ql station ol
<
L] 3

*) More than two exchanges can be used
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4.2 Network configurations

Radio network configuration

Radio network configuration Explanations

Network type:  point-to-point
ql _ql Protocol: SINAUT ST7 and ST1
L 11 L 1L

Operating mode: Polling and polling

with time slot procedure

Network type:  Star
’H_I, Protocol: SINAUT ST7 and ST1
Operating mode: Polling or

—
H_If%'ﬂ polling with time slot

procedure

Combination of
’ﬂ - point-to-point
- node
| - Star
H_Ii’ HJ ﬂ Protocol: SINAUT ST7 and ST1
Operating mode: Polling or
\ql polling with time slot Master
L procedure HII (exchange)
Network type:  Star with two exchanges *)
ﬂ‘§ ﬂ, Protocol: SINAUT ST7 Station
Operating mode: MultiMaster polling with ql
/ /ql time slot procedure L
/ = g
*) More than two exchanges can be used Node- §‘
qlé—L_qI ql station 5
mll mll ]

Figure 4-2  Radio network configurations
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4.2 Network configurations

Dial-up network configuration

Switched network configurations Explanations

Network type:  Analog telephone or
digital ISDN network *)

Protocol: SINAUT ST7 and ST1

Operating mode: Spontaneous

*) When using SINAUT modems, it is not possible
to mix analog and ISDN connections. In such
applications, special hybrid modems are
required.

o— @

===

Network type:  Cellular phone network
(GSM)

\=

Protocol: SINAUT ST7 and ST1

Operating mode: Spontaneous

7

==
\

Wik

E(ESES

Network type: Combination of landline
—ql network and cellular
!—l phone network *)

Protocol: SINAUT ST7 and ST1

\

Operating mode: Spontaneous

*) Landline connections either analog or ISDN;
ISDN is recommended in combination with
cellular phone connections.

/

EESES

Network type:  Switched network with 2
exchanges 1) shown here
using the example of a
mixed network comprising
landline and cellular
phone networks 2)

\

EESES

Protocol: SINAUT ST7 and ST1

=
N

Operating mode: Spontaneous

1) More than 2 exchanges are possible

2) Landl|ne connections either analog or ISDN;
ISDI recommended in combination with
cellular phone connections

ql ql ql Network: Combination of dedicated

T | networks and landline Master

-—I !'—I !'—| networks over a node ql (exchange)
station *) L 1L

N Protocol: SINAUT ST7 and ST1

ql— X . X ' Station

L1 ' Operating mode: Polling (dedicated line) ql
Spontaneous (switched i
network)

\ *) connections either analog or ISDN Node station ]

L]

G_IK10_XX_30065

Figure 4-3  Dial-up network configurations
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Examples of redundant configurations

4.2 Network configurations

Redundant network configurations (examples) Explanations
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Figure 4-4  Redundant configurations
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Network type:  Redundant point-to-point
connection using two
dedicated lines

Protocol: SINAUT ST7 and ST1

Operating mode: Polling

Network type:  Redundant star network
type using two dedicated
lines each; includes
connections to non-
redundant stations

Protocol: SINAUT ST7 and ST1

Operating mode: Polling

Network type: Redundant line network
using two dedicated
lines; includes
connections to non-
redundant stations

Protocol: SINAUT ST7 and ST1

Operationg mode: Polling

Network type: ~ Redundant point-to-point
connection using dedi-
cated line and switched
network

Protocol: SINAUT ST7 and ST1

Operating mode: Polling (dedicated line)
Spontaneous (switched
network)

Network type:  Redundant point-to-point
connection using

dedicated line and radio Master

transmission between HI (eeiEn)

the exchange and the =t

node station, lower-level

stations are connected .

via a non-redundant star SiEiltem

network ! I

. Ll

Protocol: SINAUT ST7 and ST1 8
Operating mode: Polling or polling with Node- ;‘

time slot procedure Eﬂ station g

(radio transmission) . (imert2 siziirom) =
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Installing and putting a Tl

M into operation

5.1 Design of the TIM 3V-IE variants

This section explains the design of the TIM 3V-IE variants.

5.1.1 Front view of the TIM 3V-IE variants with closed front panel
S —
TIM 3V-IE
§SF Front panel with label 'TIM 3V-IE'
[ or 'TIM 3V-IE Advanced'.
O
'OJLINK
OIRX/ TX
O R | Display elements (LEDs)
OlsToP |

SINAUT ST7

g

TIM 3V-IE: 6NH7800-3BA00

Order number of the TIM.
TIM 3V-IE Advanced: 6NH7800-3CA00

Display of the current hardware
version

6NH7800-3BA00

Figure 5-1 Front view of a TIM 3V-IE variant with closed front panel
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Installing and putting a TIM info operation
5.1 Design of the TIM 3V-IE variants

5.1.2 Front view of the TIM 3V-IE variants with front panel removed

]

9-pin connector:

OISF ° ° RS-232 port for connecting an external
I modem or other transmission equipment
Ol
'OJLINK
© ®
O|RX/TX |
'O|RUN °q
OlsToP °q
- o
|O|KBus — |
[O|TxD

Further display elements (LEDs)

© ———— RESETbutton
(refer to note under figure)

H H RJ-45 jack:

= // Ethernet Connection

. Connector for 24 VV DC power supply

‘®©L+
S ®fm

DC24V

Figure 5-2 Front view of a TIM 3V-IE variant with front panel removed

For information on the RESET button, refer to "Default startup" in the section "Startup
activities of the TIM 3V-IE variants".

51.3 LEDs of the TIM 3V-IE variants

The following table summarizes the meaning of the nine LEDs during normal operation. The
display during startup is explained in the section "Startup activities of the TIM 3V-IE variants
(Page 221)".
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5.1 Design of the TIM 3V-IE variants

Table 5-1 Meaning of the LEDs on the front panel of the TIM 3V-IE variants
LED no. |Labeling Relevant TIM port Description
1 SF All Group error
Indicates missing or bad parameter settings and RAM errors.
2 None - -
LINK Ethernet Connection to Ethernet
LED is lit when there is a physical connection to Ethernet.
LED is off when there is no physical connection to Ethernet.
4 RX/TX Ethernet Data flow over Ethernet
The display changes with each packet received or sent over
Ethernet.
5 RUN - Module in RUN
LED is lit when the module completes startup without error or is
switched to RUN mode by the PG.
LED is off when the module is switched to STOP mode by the PG
6 STOP - Module in STOP
LED is lit when the module is switched to STOP mode by the PG.
LED is off when the module is switched to RUN mode by the PG
Table 5-2 Meaning of the LEDs behind the front panel of the TIM 3V-IE variants
LED no. |Labeling Relevant TIM port Type of WAN Description
driver
7 KBus MPI / K bus - Data flow over MPI / backplane bus
The display state changes with each message
received or sent over MPI / backplane bus.
8 TxD RS-232 interface Dedicated line Transmit data
LED is lit constantly and is off while a message is
being sent (TXD).
Dial-up network | Transmit data
No connection established:
LED is off.
Connection is established:
LED is lit constantly and is off while a message is
being sent (TXD).
9 RxD RS-232 interface Dedicated line Receive data
As long as receive level (DCD) is detected, the
LED is lit and goes off while a message is being
received (RXD).
Dial-up network | Receive data
Lights up with an incoming call (RI), remains lit as
long as receive level (DCD) is detected and goes
off while a message is being received (RXD).
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514 Pinout of the ports

RS-232 interface

The connector for the RS-232 port is designed as a 9-pin D-sub miniature connector (male).
The pinout is shown in the following table. As an RS-232 port, the pinout corresponds to that
of a standardized PC connector.

Table 5-3 Pinout of the RS-232 port connector for connecting an external modem

Illustration Pin no. Signal name Signal direction | Remark
1 DCD Input
O 2 RXD Input
3 TXD Output
oo 4 DTR Output
0% 4 5 GND
0 ® 6 :
©0 7 RTS Output
8 CTS Input
9 -
Q 4

Ethernet port

The connector of the Ethernet port is designed as an 8-pin RJ-45 Western jack. The pinout is
shown in the following table.

Table 5-4 Pinout of the RJ-45 Western jack for the Ethernet port

Illustration Pin no. Signal name Signal direction Remark

1 TXD+ Output

§L 2 TXD- Output

6 E 3 RXD+ Input

p— 4 -

3 f 5 .

i/_ 6 RXD- Input
7 -
8 -

SINAUT ST7 Station control system - System Manual
156 System Manual, 05/2007, C79000-G8976-C178-06



Installing and putting a TIM into operation

5.1 Design of the TIM 3V-IE variants

5.1.5 Standard connecting cables for the TIM 3V-IE variants

An external modem or other transmission device can be connected to the 9-pin connector of
the RS-232 port.
To connect to this connector, the following standard connecting cables are available.

Table 5-5 Standard connecting cables for the RS-232 port of the TIM 3V-IE variants

Order no. Description lllustration
6NH7701-4AL Cable for connecting the TIM 3V-IE (RS-232) to one of the

SINAUT ST7 modems MD2, MD3 or MD4 (RS-232).
Also suitable for linking these modems to a SIMATIC point- [ ]
to-point CP such as the CP 340, CP 341 or CP 441 with
TIM MD
[

RS-232 interface.
Cable length 1.5 m

6NH7701-5AN Cable for connecting the TIM (RS-232) to the GSM modem

MC45 or MD720-3 (RS-232). Also suitable for third-party
modems or wireless devices with RS-232 standard. [
Cable length 2.5 m
TIM!
[

GSM
modem
6NH7701-4BN Cable with one end without connector for connecting the
TIM (RS-232) to a third-party modem or wireless device
(RS-232) [
Cable length 2.5 m
Third-
TIM Jpany
[ — modem,

wireless
device

6NH7701-0AR Test cable.

Cable for connecting two TIM 3V-IE/ TIM 4 / TIM 4R-IE

modules over their RS-232 ports without modems (null [ ]

modem).

Cable length 6 m TIM TIM
I = .

The following figures show the assembly of the connecting cables
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TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
- Housing Hoqsing S
O sh|1eld {, \‘I beD ,/ \\ sh‘:eld O
L e
P XD L
3 — — 3
Lo DTR Lo
4 1 1 1 1 4
[ GND [
5 I T 5
. DSR -
6 Vo RTS Vo 6
e i M- v R WO
Sub-D socket 8 T RT ] 8 Sub-D socket
9-pole 9 F F 9 9-pole
Figure 5-3  Assembly of the standard connecting cable 6NH7701-4AL
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| GSM modem
TIM 4 (RS232) MC45/MD720-3
(RS-232)
S Housing Housing -
O shield [ oo /5 |_shield O
1 — — 1
1 RXD 1
2 T T T T 2
1 TXD L
SO — T 3
4 : ] I ] 4
Lo GND Lo
5 ] ) ] | 5
| 1 DSR | |
6 i — T 6
1 ] 1 ]

W, 7 —— 7 O
- ! CTS Lo =
Sub-D socket 8 1 — 8 Sub-D socket

| RI/T | i
9-pole 9 7 v 9 9-pole
Figure 5-4  Assembly of the standard connecting cable 6NH7701-5AN
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. open
TIM 4 (RS232) cable end
S Housing Housing
O shield 7\ /] shield
; I DCD i 1 White
L RXD L
2 — — 2 Brown
P XD P
3 — — 3 green
4 — DTR — 4 Yellow
[ GND o
5 T 1 5 gray
| | DSR | | -
6 L e L 6 Pink
1 I 1 I

() 7 ,| ‘,' p— ,‘ ‘, 7 Blue
Sub-D socket 8 T — 8 rouge

9-pole 9 ‘\\/’, RIT ‘\\// 9 Black

Figure 5-5  Assembly of the standard connecting cable 6NH7701-4BN
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TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. |TIM 3V-IE/4R-IE,
TIM 4 (RS232) TIM 4 (RS232)
S Housing Housing
O shield |7\ (7| shield O
1 i i 1
> !\ RXD RXD | | 5
. 'l TXD > XD | ! 3
i 1 DTR DTR | |
4 T T 4
5 Lo GND GND Lo 5
. i i DSR DSR | i .
- I | RTS RTS | 1 . O
’ i1 cTs cTs i |
Sub-D socket 8 i T 8 Sub-D socket
9-pole 9 \/ \/ 9 9-pole

Figure 5-6  Assembly of the standard connecting cable 6NH7701-0AR

Connecting cables for connecting to Ethernet

There is no standard connecting cable available in the SINAUT range to connect the
TIM 4R-IE to Ethernet. Use the suitable Ethernet connecting cables (for example
IE TP Cord) from the SIMATIC NET product range (catalog IK PI).

If a TIM 4R IE is connected to a hub, switch or router, it is advisable to use fully shielded
straight-through patch cables with RJ-45 connectors. The cable must be suitable for the
10Base-TX or 100Base-TX specification.

Two Ethernet TIMs (TIM 4R-IE, TIM 3V-IE variant) can also be connected over Ethernet as a
point-to-point link using a crossover patch cable with RJ-45 connectors at both ends and the
following pinout:

Pin no. / Interconnection Pin no. /
Signal Signal
TXD (+) 1|~ o111 TXD ()
™0 2| 42 TXD()
RXD (+) 3 ”x:\ s R
4 ‘r -------- 4
5 ——/—,—/—’—’ —————— ) —\2~:;\———5
RXD() 6 [ 46 RXD()
7 e 7
8 fmmmmmmmmm e 8

Figure 5-7  Pinout of a crossover Ethernet RJ-45 cable

The cable must be suitable for the 10Base-TX or 100Base-TX specification.
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5.2 Design of the TIM 4R-IE

5.2.1 Front view of the TIM 4R-IE with closed front panel

SIEMENS

Display elements (LEDs)

Battery compartment
(open cover at lower slit)

RESET button
(refer to note under figure)

Front panel

X = placeholder for
hardware version

l\ C-PLUG (rear of device)

Figure 5-8  Front view of the TIM 4R-IE with closed front panel

For information on the RESET button, refer to "Default startup” in the section "Startup
activities of the TIM 4R-IE".
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5.2.2 Front view of the TIM 4R-IE with removed front panel

el EEES

KBUS O ll®

TXD1 O] OIX3 TIM 4R-IE

RXD1 [C] O] X4

TXD2 [C] O] RUN

RXD2 O O|STOP
o & Name of the RS-232/RS-485 ports

I (@ RESET
— Two RS-232/RS-485 ports (male)
for connecting a modem or
X1 X2 other transmission equipment

V1.0 Firmware version

Q8—00-06-XX-XX-XX ‘\__ MAC Address

| Two RJ-45 jacks for connecting
to Ethernet

H
e
Il

FOR LAN ONLY __ Names of the Ethernet ports
X3~ (X3 and X4)

)

O]

T

DC 24V

I Terminals for the 24 VV DC power supply

X4

l\ C-PLUG (

Figure 5-9  Front view of the TIM 4R-IE with removed front panel

rear of device)

On the rear of the housing, there is an opening for the optional C-PLUG. The configuration
data of the TIM 4R-IE can be stored on the C-PLUG. If service is required, a standalone TIM
can be replaced without needing a PG.

5.2.3 LEDs of the TIM 4R-IE

The following table summarizes the meaning of the LEDs during normal operation. The
display during startup is explained in the section "Startup activities of the TIM 4R-IE
(Page 223)".
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Table 5-6 Meaning of the LEDs on the front panel of the TIM 4R-IE
LED no. |Labeling Relevant TIM port Type of WAN Description
driver
1 BATF All - If there is a functioning battery installed, the LED is
off.
The LED lights up red if the battery is not inserted in
the battery compartment or if the battery voltage is
too low.
2 KBus K bus - Data flow over the backplane bus
The display state changes with each message
received or sent over the backplane bus.
3 TXD1 RS-232 interface 1 Dedicated line Transmit data
LED is lit constantly and is off while a message is
being sent (TXD).
Dial-up network | Transmit data
No connection established:
LED is off.
Connection is established:
LED is lit constantly and is off while a message is
being sent (TXD).
4 RXD1 RS-232 interface 1 Dedicated line Receive data
As long as receive level (DCD) is detected, the LED
is lit and goes off while a message is being received
(RXD).
Dial-up network | Receive data
Lights up with an incoming call (RI), remains lit as
long as receive level (DCD) is detected and goes off
while a message is being received (RXD).
5 TXD2 RS-232 interface 2 Dedicated line Transmit data
LED is lit constantly and is off while a message is
being sent (TXD).
Dial-up network | Transmit data
No connection established:
LED is off.
Connection is established:
LED is lit constantly and is off while a message is
being sent (TXD).
6 RXD2 RS-232 interface 2 Dedicated line Receive data
As long as receive level (DCD) is detected, the LED
is lit and goes off while a message is being received
(RXD).
Dial-up network | Receive data
Lights up with an incoming call (RI), remains lit as
long as receive level (DCD) is detected and goes off
while a message is being received (RXD).
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Table 5-7 Meaning of the LEDs on the right of the front panel of the TIM 4R-IE

LED no. |Labeling Relevant TIM port Description

7 SF All Group error
Indicates missing or bad parameter settings and RAM errors.

8 - - -

9 P1 Ethernet Connection to Ethernet (port 1)
LED lights up yellow if there is a physical connection to Ethernet.
Green flashing LED indicates data flow.
LED is off when there is no physical connection to Ethernet.

10 P2 Ethernet Connection to Ethernet (port 2)
LED lights up yellow if there is a physical connection to Ethernet.
Green flashing LED indicates data flow.
LED is off when there is no physical connection to Ethernet.

11 RUN - Module in RUN
LED is lit when the module completes startup without error or is
switched to RUN mode by the PG.
LED is off when the module is switched to STOP mode by the PG

12 STOP - Module in STOP
LED is lit when the module is switched to STOP mode by the PG.
LED is off when the module is switched to RUN mode by the PG.

5.24 Pinout of the ports

RS-232/RS-485 interfaces

The plugs for the two serial ports are designed as a 9-pin D-sub miniature connectors
(male). The pinout of the two connectors is identical and is shown in the following table. As
an RS-232 port, the pinout corresponds to that of a standardized PC connector.

This is a combined RS-232/RS-485 port. As default, the ports are set to RS-232. The
switchover to RS-485 is set in the SINAUT configuration in NetPro and is therefore part of
the configuration data of the TIM 4R-IE.

Table 5-8 Pinout of the connector of the combined RS-232/RS-485 port

lllustration Pin no. Signal name Signal direction | Remark
DCD Input
O 2 RXD Input Switching over to RS-485
in the configuration
3 TXD Output Switching over to RS-485
o0 O in the configuration
o
° 4 DTR Output
°o 5 GND
© 0
ow 6 _
7 RTS Output
O 8 CTS Input
— 9 -
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Ethernet ports

The two Ethernet ports are designed as 8-pin RJ-45 Western jacks. The pinout is shown in
the following table.

Table 5-9 Pinout of the RJ-45 Western jack for the Ethernet port

lllustration Pin no. Signal name Signal direction Remark
1 TXD+ Output
3 \ 2 TXD- Output
6 ¥\ 3 RXD+ Input
5———
4 -
—
3- 5 _
27/
1 6 RXD- Input
7 -
8 -

5.25 Standard connecting cables for the TIM 4R-IE

A modem or other transmission device can be connected to the 9-pin connector of the RS-
232/RS-485 port. The following standard connecting cables are available for connection to
these connectors.

Table 5-10  Standard connecting cables for the serial port of the TIM 4R-IE

Order no. Description lllustration
6NH7701-4AL Cable for connecting the TIM 3V-IE (RS-232) to one of the
SINAUT ST7 modems MD2, MD3 or MD4 (RS-232).
Also suitable for linking these modems to a SIMATIC point- [ ]
to-point CP such as the CP 340, CP 341 or CP 441 with
RS-232 interface.
Cable length 1.5 m M - - MD
6NH7701-4DL Cable for connecting a TIM 4R-IE / TIM 4 (RS-485) with
multiple SINAUT ST7 dedicated line modems connected in ]

parallel of the type MD2 or MD3 (RS-485).

|
Cable length 1.5 m [ M
hill
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Order no.

Description

lllustration

6NH7701-5AN

Cable for connecting the TIM (RS-232) to the GSM modem
MC45 or MD720-3 (RS-232). Also suitable for third-party
modems or wireless devices with RS-232 standard.

Cable length 2.5 m

]

TIM GSM
[—— modem
6NH7701-4BN Cable with one end without connector for connecting the
TIM (RS-232) to a third-party modem or wireless device
(RS-232) [
Cable length 2.5 m
Third-
TIM party
[ — modem,
wireless
device

6NH7701-0AR

Test cable.

Cable for connecting two TIM 3V-IE / TIM 4 / TIM 4R-IE
modules over their RS-232 ports without modems (null
modem).

Cable length 6 m

TIM IM
I = .
The following figures show the assembly of the connecting cables
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
- Housing Housing S
hield [~ 7\ ~ shield
O S| |:-3 :, \\ beD ,/ \\ S| 1|e O
T T T T
2 L RXD L 2
5 L TXD L
Lo DTR Lo
4 4
b GND P
5 I i 5
I DSR I
6 Vo RTS Vo 6
o ! l'| n" CTS l'| n" ! O
Sub-D socket 8 ‘1‘ ;' RT ‘1‘ ;' 8 Sub-D socket
9-pole 9 F F 9 9-pole

Figure 5-10 Assembly of the standard connecting cable 6NH7701-4AL
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TIM4/TIM4R-IE| Pin no. Interconnection Pin no.| Modem MD2,
(RS-485) MD3 (RS-485)
- Housing Housing S
O shield _I,’\‘ I,"\‘_ shield O
[ [
; ,’I ". Data B ,; l‘. A1(8)
3 —— B1(3) ° .
i B :
5 Vo - _, oo
R .
] N o
) [N (]
\ 1 1 1
Sub-D socket 8 ‘\ ," ‘\ ;' Sub-D socket
9-pole 9 \/ \/ 9-pole
Figure 5-11  Assembly of the standard connecting cable 6NH7701-4DL
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| GSM modem
TIM 4 (RS232) MC45/MD720-3
(RS-232)
S Housing Hoqsing -
O shl:eld ", \\ beD :, \‘I sh;eld O
[ RXD [
2 — — 2
3 L TXD L 3
. P DTR Lo ]
Lo GND Lo
5 ] ) ] | 5
| 1 DSR | |
S RTS Iy -
7 1 1 1 1 7
9 T - ——
Sub-D socket 8 ] ] 8 Sub-D socket
v RI/T V)
9-pole 9 7 v 9 9-pole
Figure 5-12 Assembly of the standard connecting cable 6NH7701-5AN
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. open
TIM 4 (RS232) cable end
S Housing Housing
O shield [N\ N | shield
A bCb A .
2 1 (. 2 Brown
P TXD P
3 — — 3 green
] ] DTR I ]
1 1 | 1
5 : ; - : : 5 gray
6 - - 6 Pink
[ RTS [
() 7 T ] 7 Blue
8 L cTs L 8 rouge
Sub-D socket \\ ’; RI/T \\ /'
9-pole 9 7 \Y 9 Black

Figure 5-13 Assembly of the standard connecting cable 6NH7701-4BN
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TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. |TIM 3V-IE/4R-IE,
TIM 4 (RS232) TIM 4 (RS232)
S Housing Housing
O shield |7\ (7| shield O
1 i i 1
> !\ RXD RXD | | 5
. 'l TXD > XD | ! 3
i 1 DTR DTR | |
4 T T 4
5 Lo GND GND Lo 5
. i i DSR DSR | i .
- I | RTS RTS | 1 . O
’ i1 cTs cTs i |
Sub-D socket 8 i T 8 Sub-D socket
9-pole 9 \/ \/ 9 9-pole

Figure 5-14  Assembly of the standard connecting cable 6NH7701-0AR

Connecting cables for connecting to Ethernet

There is no standard connecting cable available in the SINAUT range to connect the
TIM 4R-IE to Ethernet. Use the suitable Ethernet connecting cables (for example

IE TP Cord) from the SIMATIC NET product range (catalog IK PI).

If a TIM 4R IE is connected to a hub, switch or router, it is advisable to use fully shielded
straight-through patch cables with RJ-45 connectors. The cable must be suitable for the
10Base-TX or 100Base-TX specification.

Two Ethernet TIMs (TIM 4R-IE, TIM 3V-IE variant) can also be connected over Ethernet as a
point-to-point link using a crossover patch cable with RJ-45 connectors at both ends and the
following pinout:

Pin no. / Interconnection Pin no. /
Signal Signal
TXD (+) 1|~ o111 TXD ()
™0 2| 42 TXD()
RXD (+) 3 ”x:\ s R
4 ‘r -------- 4
5 ——/—,—/—’—’ —————— ) —\2~:;\———5
RXD() 6 [ 46 RXD()
7 e 7
8 fmmmmmmmmm e 8

Figure 5-15 Pinout of a crossover Ethernet RJ-45 cable

The cable must be suitable for the 10Base-TX or 100Base-TX specification.
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5.3

Introduction

5.3.1

168

Design of the TIM 3 and TIM 4 modules

This section explains the design of the TIM modules of the series TIM 3 and TIM 4, in other
words, all TIM types except for the TIM 3V-IE variants and the TIM 4R-IE.

The actual options for connecting and setting a TIM module depend on the particular type of
TIM. This TIM-specific information is also included in the following sections.

j

SF
TXD
RXD

MPI/K

TIM-BUS

DCF77

SINAUT
ST7

]

6NH7800-4AD20

/

0L [0 [9] [0] [O] [O]
o a0k~ WN -~

TIM /

Figure 5-16  Front view of the TIM with closed front panels

Front view of the TIM 3 / TIM 4 with closed front panels

Front panel labeled 'TIM'".

Behind this there are the optional connectors
for an external modem and MPI.

What is actually present depends on the
particular TIM type.

Display elements.

Front panel labeled ‘SINAUT ST7'.

Behind this there is the connector for 24 V DC
and the WAN connector of the (optionally)
integrated modem.

Indicates current hardware version

Order number of the TIM. The last block
clearly indicates the short identifier of the
TIM (otherwise this is also on the type plate
on the side):

-4AD2\O means for example,

|
TIM 42D (TIM 4 with integrated MD2 modem
and DCF77 radio clock).

SINAUT ST7 Station control system - System Manual

System Manual, 05/2007, C79000-G8976-C178-06



Installing and putting a TIM into operation
5.3 Design of the TIM 3 and TIM 4 modules

5.3.2 Front view of the TIM 3 / TIM 4 with front panels removed

|

X1 9-pin X1 connector:
SF j 1 Combined RS-232/RS-485 port for connec-
m TXD [Ol2 / ting an external modem or other transmission
] equipment.
RXD||3 This connector exists on the TIM 4 types
MPI/K[CO] 4 o The setting for RS-232 or RS-485 functionali-
TIM-BUSI|O/5 ° 2 ty is made using an 8-pin DIL switch. This is
— o
- ° accessible from above via the grill in the
O o
DCF77C]6 housing.
[ ﬂ
9-pin jack X2: MPI port.
— ] /,/ This connector exists on all TIM 4 types.
X3
oA N
® ®M Access (from below) to WAN female
- N |_+DC connector X3 of the integrated modem or to
|:|® ® M 24\/ the second RS-232/
Q RS-485 port. This access exists on almost all
TIM types. It is not available only on the TIM
= X2 types TIM 4V and TIM 4VD.

i 24V DC power supply connector

Figure 5-17  Front view of the TIM with removed front panels

For information on the RESET button, refer to "Default startup” in the section "Startup
activities of the TIM 3 and TIM 4".
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5.3.3 LEDs of the TIM3/TIM 4
The following table summarizes the meaning of the six LEDs during normal operation. The
display during startup is explained in the section "Startup activities of the TIM 3 and TIM 4
(Page 225)".
Table 5-11  Meaning of the LEDs on the front panel of the TIM 3 / TIM 4
LED no. | Labeling Relevant TIM port Type of WAN Description
driver
1 SF All - Group error
Indicates missing or bad parameter settings and
RAM errors.
2 TXD Internal modem Dedicated line Transmit data
interface LED is lit constantly and is off while a message is
being sent (TXD).
Dial-up network | Transmit data
No connection established:
LED is off.
Connection is established:
LED is lit constantly and is off while a message is
being sent (TXD).
3 RXD Internal modem Dedicated line Receive data
interface As long as receive level (DCD) is detected, the
LED is lit and goes off while a message is being
received (RXD).
Dial-up network | Receive data
Lights up with an incoming call (RI), remains lit as
long as receive level (DCD) is detected and goes
off while a message is being received (RXD).
4 MPI / K MPI / K bus - Data flow over MPI / backplane bus
The display state changes with each message
received or sent over MPI / backplane bus.
5 TIM-BUS TIM-Bus - (not currently used)
6 DCF77 DCF77 radio clock - Status of the DCF77 clock (if installed)
As long as the time of day is clear, the LED is lit
constantly and is sampled briefly at second
intervals.
Note
If the TIM sends or receives data over its external modem interface, this is not indicated by
the TXD and RXD LEDs of the TIM. In this case, the LEDs of the external modem provide
information about the current send and receive activities of the external interface.
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534 Pinout of the X1 and X2 connectors

The X1 connector is designed as a 9-pin D-sub miniature male connector. The pinout is
shown in the following table. As an RS-232 port, the pinout corresponds to that of a
standardized PC connector.

The connector can be configured either as an RS-232 or as an RS-485 port using the 8-pin
DIL switch available from above through the grill in the housing.

Table 5-12  PIN assignment of the X1 connector for connecting and external modem

lllustration Pin no. Signal name Signal direction Remark
DCD Input

2 RXD Input Pin with 8-pin DIL switch
can be set to RS-485

3 TXD Output Pin with 8-pin DIL switch
can be set to RS-485

4 DTR Output

5 GND

6 DSR Input

7 RTS Output

8 CTS Input

9 RI/T Input

The X2 MPI connector is designed as a 9-pin D-sub miniature female connector. The pinout
is shown in the following table.

Table 5-13  Pinout of the X2 MPI connector

lllustration Pin no. Signal name Signal direction | Remark
1
Q 2
3 Data B Bidirectional
4 RTS-OUT Output PG control signal
5 M5 - 0 V for bus termination in
connector
6 P5 - 5V for bus termination in
connector
7
O 8 Data A Bidirectional
9

Note

The MPI connector does not supply 24 V for external devices. TS adapters and MPI adapter
cables for laptops cannot therefore be connected.
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5.3.5 Standard connecting cables that can be connected to connector X1
An external modem or other transmission device can be connected to the 9-pin X1 connector
of the combined RS-232/RS-485 port.
To connect to connector X!, the following standard connecting cables are available.
Table 5-14  Connectable standard cables for all TIM 4 modules
Order no. Description lllustration
6NH7701-4AL Cable for connecting the TIM 3V-IE (RS-232) to one of the
SINAUT ST7 modems MD2, MD3 or MD4 (RS-232).
Also suitable for linking these modems to a SIMATIC point- [ ]
to-point CP such as the CP 340, CP 341 or CP 441 with
RS-232 interface.
Cable length 1.5 m M - - MD
6NH7701-4DL Cable for connecting a TIM 4R-IE / TIM 4 (RS-485) with
multiple SINAUT ST7 dedicated line modems connected in —
parallel of the type MD2 or MD3 (RS-485). M
Cable length 1.5 m [ M
i}
TIM MD
Il - .

6NH7701-5AN

Cable for connecting the TIM (RS-232) to the GSM modem
MC45 or MD720-3 (RS-232). Also suitable for third-party
modems or wireless devices with RS-232 standard.

Cable length 2.5 m

GSM
modem

=
-

6NH7701-4BN

Cable with one end without connector for connecting the
TIM (RS-232) to a third-party modem or wireless device
(RS-232)

Cable length 2.5 m

=
=

Third-

TIM 'party
e — modem,

wireless
device

6NH7701-0AR

Test cable.

Cable for connecting two TIM 3V-IE/ TIM 4 / TIM 4R-IE
modules over their RS-232 ports without modems (null
modem).

Cable length 6 m

=
=

TI IM
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If an MD2 or MD3 dedicated line modem is connected to the X1 connector, it is possible to
operate several of these dedicated line modems connected in parallel over this connector
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(the port must then be switched to RS-485 functionality). This allows a dedicated line star
network to be connected to the X1 connector. For more detailed information, refer to the
sections with the network examples.

The following figures show how the connecting cables listed above are assembled.

TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
S Housing Hogsing
O shn:-:ld ,/ \‘I beD ,/ \\ sh‘:eld O
i R
L XD L
3 — — 3
P DTR P
4 4
b GND b
5 I I 5
Lo DSR L
6 Vo RTS Vo 6
7 1 1 1 1 7
S ¥ ¥ S
Sub-D socket 8 T RT ] 8 Sub-D socket
9-pole 9 F F 9 9-pole
Figure 5-18 Assembly of the standard connecting cable 6NH7701-4AL
TIM4/TIM4R-IE| Pin no. Interconnection Pin no.| Modem MD2,
(RS-485) MD3 (RS-485)
- Housing Housing S
O shield N N shield O
1 ", I" Data B '[ ‘l‘
2 - e @
3 _'_'—\—'—.—_.:_':_% WA B ° o
i B 2
s i N o
1 1 1 1
6 b b
1 ] 1 ]
g Ay N O
Sub-D socket 8 ‘\ ," ‘\ ;' Sub-D socket
9-pole 9 \/ \/ 9-pole

Figure 5-19  Assembly of the standard connecting cable 6NH7701-4DL

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 173



Installing and putting a TIM info operation

5.3 Design of the TIM 3 and TIM 4 modules

TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| GSM modem
TIM 4 (RS232) MC45/MD720-3
(RS-232)
N Housing Housing —
shield [\ ] shield
© 1 oeo R ©
2 Lt RO R
3 P TXD P 3
p Lo DTR Lo ]
1 oD L
L DSR L
6 Vo RTS Vo 6
@) 7 7 O
o 5 L CTS L s =
Sub-D socket [ [ Sub-D socket
V) RI/T V)
9-pole 9 <7 Vi 9 9-pole
Figure 5-20 Assembly of the standard connecting cable 6NH7701-5AN
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. open
TIM 4 (RS232) cable end
Housing Housing
O shield [ 0CD | shield
[ [
1 L ¢ L 1 White
1 1 RXD 1 \
2 U U 2 Brown
L TXD L
3 T T 3 green
P DTR P
4 . —t 4 Yellow
[ GND [
5 - - 5 gray
| | DSR | | N
6 — 1 6 Pink
() 7 L RTS - 7 Blue
1 1 1 ]
Sub-D socket 8 |ll "‘ e “ ': 8 rouge
V) RI/T V)
9-pole 9 w7 w7 9 Black
Figure 5-21  Assembly of the standard connecting cable 6NH7701-4BN
TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no. |TIM 3V-IE/4R-IE,
TIM 4 (RS232) TIM 4 (RS232)
R Hoqsing Hoqsing
O shield _',’\\ /"‘\_ shield O
1 P P 1
5 I 1 RXD RXD |} ¢ 5
i TXD > XD | !
3 I 1 I 1 | 3
i 1 DIR DTR i |
4 ; ] ] ] 4
i 1 GND GND 1
5 T T 5
i 1t DSR DSR I 1
\ j I | RTS RTS | 1 j O
B L1 cTs cTs i |
Sub-D socket 8 7 T 8 Sub-D socket
9-pole 9 \/ \/ 9 9-pole

Figure 5-22 Assembly of the standard connecting cable 6NH7701-0AR
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5.3.6

View of the TIM 3/ TIM 4 from above

5.3 Design of the TIM 3 and TIM 4 modules

|

78

44>{4

i

|

Figure 5-23 View of the TIM from above
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8-pin DIL switch for setting the functionality
of the combined RS-232/RS-485 port. This
switch exists on all TIM 4 types.

Setting options

OFF [N ;

ON I II II ' III Setting for RS-232
12345678

OFF [FUIU LJ] Setting for RS-485

ON 2 i g | Wwith terminating

IS o resistor activated

If the TIM includes an integrated modem or a
second integrated RS-232/RS-485 port, there
are one or more DIL switches in this area for
setting this modem or this port.

Front panel labeled 'TIM'".
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Front panel labeled ‘TIM'.

RJ-12 jack X83:

WAN attachment for the integrated modem.
A suitable standard connecting cable is
supplied with the TIM.

RJ-45 jack X3:

Combined RS-232 / RS-485 port (TIM 4R or
TIM 4RD) for connecting an external
modem with adapter cable 6NH7700-0AS05
(this ships with the TIM).

This connector is absent on TIM types TIM
4V and TIM 4VD.

Reset button

The TIM can be forced to a default restart
with this button if it can no longer be
accessed for any reason.

If the TIM has an integrated MD2 modem,
there is a4-pin 4-pin DIL switch in this area to
activate the WAN terminating resistors.

If there is a DCF77 radio-controlled clock
installed in the TIM, there is a (gold colored)
connector here for connecting the DCF77
adapter cable 6NH7700-0AD15 (this ships
with the TIM).

An adapter cable is required to connect the integrated DCF77 radio clock to an indoor or
outdoor antenna. The cable has a BNC male connector to which the normal antenna cable

The adapter cable is supplied with every TIM module with an integrated DCF77 radio clock.

SINAUT ST7 Station control system - System Manual

5.3.7 View of the TIM 3/ TIM 4 from below
Front panel labeled
‘SINAUT ST7..
D] A
[
[
e
ie ;
ik N
| LN
ie [N
il il
+
N s I oI
1
o e
|
|
Figure 5-24‘ View of the TIM from below |
DCF77 adapter cable
can be connected.
It can also be ordered as a spare part under the number listed in the following table.
176

System Manual, 05/2007, C79000-G8976-C178-06



Installing and putting a TIM into operation

5.4 Options for aftachment and settings of the TIM 3 and TIM 4 variants

Table 5-15  Adapter cable for a TIM 4 with integrated DCF77 radio clock

Order no.

Description lllustration

6NH7700-0AD15

Adapter cable for connecting a DCF77 radio clock
integrated in a TIM, to adapt the internal connector
to the external BNC connector.

Cable length 1.5 m BNC

Interface adapter cable

The TIM 4R or TIM 4RD does not have an integrated modem but instead has a second serial
port (combined RS-232/485). The port connector is accessible at the same location as the
RJ-12 connector of the integrated modem in the form of an 8-pin RJ-45 plug.

An adapter cable is required to connect the second serial port with an external modem or
other transmission device. At one end of this cable, there is an RJ-45 plug and at the other
end, a 9-pin D-sub miniature male connector to which the normal connecting cable to the
modem/transmission device can be connected.

The adapter cable is supplied with each TIM 4R/4RD module. It can also be ordered as a
spare part under the number listed in the following table.

Table 5-16  TIM 4R / 4RD interface adapter cable

Order no.

Description lllustration

6NH7700-0AS05

Adapter cable for connecting the 2nd serial RS-
232/485 port integrated in a TIM 4R / 4RD instead —
of an internal modem to convert the internal plug RJ-45 % 9-pin
(RJ-45) to the 9-pin D-sub miniature male S-sub
connector required externally.

Cable length 0.5 m TIM 4R

TIM 4RD [ MD

54 Options for attachment and settings of the TIM 3 and TIM 4 variants

Introduction

The following paragraphs explain the attachment options for each TIM variant of the TIM 3
and TIM 4 series and the location of the DIL switches with which you can make the hardware
settings for the particular TIM variant. Exceptions are the TIM 3V-IE variants and the

TIM 4R-IE.

In all the figures, the TIM is shown without front panels.

Note

Before you install a TIM module on the S7-300 rail, it is advisable to make all the required
settings for operation on all the DIL switches of the TIM. These switches are more
accessible when the module is not installed. If there is a DCF77 radio clock on the TIM, you
should also plug in the DCF77 adapter cable before installing the TIM.
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5.4.1 Options for attachment and settings for the TIM 32

View from
above i1 A — 1 H 5-pin + 10-pin DIL switch for setting the required
/ function of the integrated MD2 dedicated line
=—= I = modem.
;:ﬁ T > Setting: see following section ‘Possible settings on
EEERDIZ the DIL switches of the integrated MD2 modem’.
=
[1 []
L 1]
View from
the front
©
/I Power supply connector for 24 V DC
o _~
=2 ml
e L]
C N¢ L—T]
[ 19°| L pe tJ
S| m2v o
O
= X2
e — RX3 RJ-12 jack:
View from |LI P WAN connector for the integrated MD2
below :% ] dedicated line modem.
L =0 Ll Connector for standard connecting cable
J (supplied with the TIM 32):
E 6NH7700-2AR60.
==l 4-pin DIL switch for activating the WAN
E— terminating resistors.
L] I
I

JUTg gint

Figure 5-25 Options for attachment and settings for the TIM 32

Possible DIL switch settings for the integrated MD2 modem

The following figure shows the settings possible on the 5-pin and 10-pin DIL switches. These
switches can be accessed from above through the grill in the TIM housing.
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channel 1 (2-wire) Control signal = RTS
4-wire mode Standard = OFF
Transmit level -6 dB— F Standard = OFF
OFF [JUUIU [MOOdOJIUII T OFF
W12345678910
Transmit level 0 dB j L |
2-wire mode
reserved

channel 1+2 (2-wire)

Baud rate] 4 5
1200 | OFF | OFF
2400 | OFF | ON
9600 | ON | OFF

19200 | ON | ON

1
Mode 1 2 3 4 Character format | 5 6 7
Normal OFF | OFF | OFF | OFF Asynchron. 11 bits | OFF | OFF | OFF
Test send ON | OFF| ON | ON Asynchron. 10 bits [ OFF | OFF | ON
Test receive ON | ON | OFF | OFF
Test f baud ON | ON | OFF| ON
Test L ON | ON | ON | OFF
Test fu ON | ON | ON | ON

Figure 5-26 Possible DIL switch settings for the integrated MD2 modem

When the TIM 32 ships, all DIL switches are in the OFF position. This corresponds to the
following basic setting:

Transmit level -6 dB

4-wire mode

Channel 1 ON (fixed setting for 4-wire mode)

Baud rate 1200 bps

Normal operating mode

Message consists of 11-bit asynchronous characters

Control output switched with RTS (only relevant for wireless connection)

The following table contains more information on configuring these default settings
individually.

Table 5-17  Settings on the 5-pin DIL switch of the TIM 32

Setting on Meaning
DIL switch

Transmit level -6 dB / -15 dB

8;': o For more detailed information, refer to the description of the 10-pin DIL
1 switch at switch 10.
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Setting on Meaning
DIL switch

Transmit level 0 dB /-9 dB

OFF This allows the distance to be increased without regeneration.

ON

i

For more detailed information, refer to the description of the 10-pin DIL

|
switch at switch 10.
4-wire mode
SEF “ This setting is necessary if a separate wire pair is used for the transmit and
2 for the receive direction. In this mode, the setting of switch 3 is irrelevant.
|
2-wire mode
8EF “ This setting is necessary if a common wire pair is used for the transmit and
2 receive direction. In this mode, the setting of switch 3 is relevant. This is

then used to set whether only one 2-wire line is actually connected (channel
1) or whether two 2-wire lines are connected (channel 1+2), for example, in
a control center when communication to the stations is over two separate 2-
wire connections ('small star network’).

Channel 1 (2-wire)

SEF “ In 2-wire mode, only channel 1 is used; in other words, only one 2-wire line
3 is connected to the modem (see also switch 2).
|
Channel 1+2 (2-wire)
OFF

In 2-wire mode, channels 1+2 are used; in other words, two separate 2- wire

ON
lines are connected to the modem (see also switch 2).

Baud rate 1200 bps (see also note)
OFF . At this speed, the modem is compatible with SINAUT ST1 modems MD100,

gE

ON
MD124 and LGM 1200H1.

|
Baud rate 2400 bps (see also note)

OFF - At this speed, the modem is compatible with the SINAUT ST1 MD124

ON L]
modem.

Baud rate 9600 bps

OFF u
ON O

Baud rate 19,200 bps

At this speed, the modem is compatible with the SINAUT ST1 MD124
modem.

OFF
ON LI
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Note

The transmission speeds 1200 and 2400 bps are suitable for lines whose bandwidth is
limited to the normal voice band (300 Hz ... 3400 Hz). This is typically the case with lines
leased from public telephone companies. For the MD2 modem, there is an approval from the
German Telekom for connection to transmission paths with analog connection points (2-
wire) and 3.1 kHz effective bandwidth (300 Hz ... 3400 Hz).

Table 5-18  Settings on the 10-pin DIL switch of the TIM 32

Setting on Meaning
DIL switch

Normal mode

8,'3': I|”|”|”|I This mode must be selected when the MD2 is used as an integrated
1234 modem in the TIM (for example TIM 32).

[

Test mode: Test send
OFF I

o
z

Test mode: Test receive

OFF ]
ON (0L

Test mode: Test f baud

OFF M
ON
|

Test mode: TestfL
OFF N

o
z

Test mode: TestfH

OFF
ON (000t

Character format: Message consisting of a series of asynchronous
SEF Illllllll characters, each 11-bit (1 start bit, 8 data bits, 1 parity bit, 1 stop bit).

This is the standard setting for sending SINAUT ST1 or SINAUT ST7
messages. In this case, message format FT 1.2, based on 11-bit
asynchronous characters is normally used for transmitting over
dedicated lines.

()]
»
~
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Setting on Meaning
DIL switch
Character format: Message consisting of a series of asynchronous
8EF Illllll!I characters, each 10-bit (1 start bit, 8 data bits, 1 stop bit).

567 This setting is required for transmitting SINAUT ST7 messages over
E—————— | dedicated lines with the optional FT 2 message format. This format is
based on 10-bit asynchronous characters.

Control output switched with RTS
8;': I.' A floating optical relay is provided on pins 1 and 6 of the RJ-12

8 Western plug. This is active as long as the TIM outputs the RTS signal
—— | (request to send) to the MD2 modem. This control signal can be used

to switch on a wireless device when the MD2 modem is used in
conjunction with a wireless system.

Reserved

Reserved

8,'3': llI Always leave this switch in the OFF position for the integrated MD2
9 modem.

Reserved
8;': llj This switch is used to reduce the transmit level to -9 dB (OFF) or -15
10 dB (ON).

RS | For more detailed information, refer to the description of the 5-pin DIL
switch at switch 1.

Another 4-pin DIL switch of the integrated MD2 modem can be accessed at the bottom of the
TIM housing. This switch activates terminating resistors at the WAN end. The following figure
summarizes the possible settings, the table lists the default settings.

High-resistance, High-resistance,
channel 2T T channel 1

OFF [0
ON
]
600 ohms, channel 2 —! L_600 ohms, channel 1

150 ohms, channel 2 150 ohms, channel 1

Figure 5-27 Possible settings on the 4-pin DIL switch of the integrated MD2 modem
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Table 5-19  Default settings for terminating resistors at the WAN end

Attachment type Baud rate Setting on Remark
DIL switch

End point 1200 bps The MD2 is located at the beginning or
2-wire (channel 1) 2400 bps OFF BHBIDI end of a 2-wire or 4-wire line and is set
2 x 2-wire (channel ON 1234 to a transmission speed of 1200 or
1+2) 2400 bps
4-wire

9600 bps End point as above but with

19200 bps OFF transmission speed set to 9600 or

ON ﬁ@@@ 19,200 bps

Tapping point 1200 bps The MD2 is not located at the
2-wire (channel 1) 2400 bps OFF IQIHE”DI beginning or end of a 2-wire line; it
ON 1234 taps into this 2-wire line along the way

with high resistance. The transmission
speed is set to 1200 or 2400 bps

9600 bps End point as above but with
19200 bps OFF transmission speed set to 9600 or
ON @IE@I‘D‘I 19,200 bps
Tapping point 1200 bps The MD2 is not located at the
4-wire 2400 bps OFF ﬁﬁﬁ”ﬂl beginning or end of a 4-wire line; it
9600 bps ON 1234 taps into this 4-wire line along the way
19,200 bps with high resistance.

Transmission speeds and frequencies of the MD2 modem

Table 5-20  Transmission speeds and frequencies of the MD2 modem

Transmission Center frequency | Frequency Lower keying Upper keying
speed (bps) [Hz] deviation Af (Hz) |frequency (Hz) frequency (Hz)
1200 1700 400 1300 2100

2400 2850 450 2400 3300

9600 / 19,200 27,200 6400 20,800 33,600
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Attenuation values of the MD2 modem

Table 5-21  Attenuation values dependent on the transmission speed and wire diameter
Transmission Attenuation per km (dB) at wire diam. (mm) Attenuation | Insertion
speed (bps) 0.6 0.8 0.9 1.9 14 per LTOP |loss per

’ ’ ' ’ ’ (dB) tapping point
(dB)
Line terminated with Z = 600 ohms
1200 1.5 1.15 0.9 0.65 0.55 0.2 0.4
2400 1.85 1.4 1.1 0.75 0.6 0.2 0.2
Line terminated with Z = 150 ohms
9600/19,200 |43 |32 J26 |18 |15 1.0 0.2

The values in the table above are guidelines for communication lines without loading coils of
the type 2 x 2 x A J-Y(St)Y (A = core diameter in mm).

Maximum range of the MD2 modem

184

Table 5-22

Maximum range dependent on the transmission speed and wire diameter

Transmission
speed (bps)

Maximum range (km)

Transmit level -6 dB "

Transmit level 0 dB "

With LTOP Without LTOP With LTOP ‘ Without LTOP
Core diameter 0.6 mm
1200 21.7-NTP x 0.6 22 -NTP x 0.3 25.7-NTP x 0.6 26 -NTP x 0.3
2400 176 -NTPx04 | 17.8-NTPx0.2 | 20.8-NTPx 0.4 21-NTP x 0.2
9,600/ 19,200 7.2-NTP x 0.6 7.6 —NTP x 0.1 8.6 -NTP x 0.6 9-NTP x 0.1
Core diameter 0.8 mm
1200 28.3-NTPx0.7 | 28,6 -NTPx0.4 | 335-NTPx0.7 | 33.9-NTPx0.4
2400 232-NTPx0.5 | 23.5-NTPx0.2 | 27.5-NTPx0.5 | 27.8-NTP x 0.2
9600/ 19,200 9.6 -NTP x 0.7 10.3-NTPx0.1 | 115-NTPx0.7 | 121 -NTP x 0.1
Core diameter 0.9 mm
1200 36.2-NTPx0.9 | 36.6-NTPx0.5 | 428-NTPx0.9 | 43.3-NTPx 0.5
2400 29.6 - NTP x 0.6 30-NTP x 0.2 35-NTP x 0.6 354 -NTP x 0.2
9600/ 19,200 119-NTPx0.9 | 126 -NTPx0.1 | 14.2-NTPx 0.9 15-NTP x 0.1
Core diameter 1.2 mm
1200 50.1 -NTPx1.3 | 50.7-NTP x0.7 | 59.3-NTP x 1.3 60 - NTP x 0.7
2400 43.4-NTP x 0.8 44 -NTP x 0.3 51.4-NTP x 0.8 52 -NTP x 0.3
9600/ 19,200 17.2-NTPx 1.3 | 183-NTPx0.2 | 20.5-NTPx 1.3 | 21.6 -NTP x 0.2
Core diameter 1.4 mm
1200 59.2-NTP x 1.5 60 - NTP x 0.8 70.1 -NTPx1.5 | 70.9-NTP x 0.8
2400 54.3 - NTP x 1 55-NTP x 0.4 64.3 - NTP x 1 65-NTP x 0.4
9600 / 19,200 20.6-NTPx 1.5 22 -NTP x 0.2 246 -NTPx 1.5 26 -NTP x 0.2

NTP = number of tapping points

*) not permitted with postal leased lines. Transmit level must be set to -9 dB.

The values in the table are guidelines.
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When calculating the maximum range, a power margin of 4 dB was included. This is to
compensate for fluctuations in cable properties that experience has shown to occur in
practise, and thus always ensure that sufficient signal level is available for problem-free data
transmission. To calculate the values shown in the table, the following formula was used:

s — [Nmin ]+ NSend B NR@x B 2 X ALT()P _ NTPX Alnxert+ 2 X ALT()P
ACabI(’ ACab/(’
Ainsert Insertion loss per tapping point [in dB]
Acable Attenuation per km of the cable used [in dB]
AcLtor Attenuation per LTOP [in dB]
NTP Number of tapping points
Nmin Minimum receive level [in dB]
(-43 dB for MD2, please use only absolute value in formula)
Nsend Transmit level [in dB]
(normally -6 dB or 0 dB)
NRes Power margin [in dB]
Smax Max. range [in km]

Sample calculation:

For core diameter 0.8 mm, at 2400 bps, with LTOPs and transmit level -6 dB

o [43]+(-6)-4-2x02 ., 0.2+2x0,2
1,4 1,4
o B-6-4-04 ., 02+04
L4 )
S = 312;6 — NTPx (1)’461 — » S =232-NTPx05

Using the above formula, users can create their own calculations if the data of the cable
being used is known.

For lines leased from the telephone company, the range calculation is unnecessary. Here,
the public telephone company is responsible for an adequate signal level. Recommended
cable quality for lines leased from a telephone company:

Analog connections of the type M.1020 or M.1025 in the landline network.
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Determining the receive level

To determine the receive level, the test mode "Test fH constant” Must be set on the MD2
modem at the beginning of the trunk line. This modem then sends the upper keying
frequency of the set baud rate constantly on the trunk line. The existing receive level can
then be measured at the end of this trunk line. If the trunk line is a line with one or more
tapping points, all the tapping points in the line must be included in the line (as well as
LTOPs).

Note

When measuring the level, make sure that the 150-ohm (at 9600 / 19,200 bps) or 600-ohm
(at 1200 / 2400 bps) terminating resistor is set at an end point or 6-kohm terminating resistor
at a tapping point. You should also make sure that the line is not grounded during the
measurement since the signal is symmetrical.

The MD2 modem can still received data down to a minimum received level of -43 dB. Which
level is actually present at the reception location can then be checked with an oscilloscope or
level measuring device. If this is not available, the level can also be measured with adequate
accuracy using a normal voltmeter. To help you in this situation, the following table
summarizes the level values and corresponding (approximate) voltage values (Uest
alternating voltage).

Table 5-23  Comparison of level and voltage values

Level Voltage value (AC) | Level Voltage value (AC) | Level Voltage value (AC)
+10 dB 245V -10 dB 245 mV -25dB 43.5mV

0dB 775 mV -12dB 195 mV -30dB 24.5 mV

-3dB 552 mV -15dB 137 mV -35dB 13.7mV

-6 dB 389 mV -18 dB 97.8 mV -40 dB 7.8 mV

-9dB 274 mV -20 dB 77.7 mV -43 dB 5.5mV

Pinout of the X3 RJ-12 Western jack for the MD2 integrated modem

The X3 connector is designed as a 6-pin RJ-12 Western jack. The pinout is shown in the
following table.

Table 5-24  Pinout of the X3 RJ-12 Western jack for the MD2 integrated modem
lllustration Pin no. Signal name | Signal direction Remark
5 al Input or bidirectional With 2-wire: Input and output channel 1
e 2 b1 (channel 1) With 4-wire: Input
6
5\ 4 a2 Output or bidirectional | With 2-wire: Input and output channel 2
4—_—— (channel 2) With 4-wire: Output
5 3 b2
- 1 Output Output optical rela
2 — a utp put op y
1 RTS
B
b
RTS
The RTS signal can be output over the floating optical relay at pins 1 and 6 of the RJ-12
Western connector.
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The technical specifications of this output are as follows:
® max. connected voltage = 60 V AC/DC

® R onmax =3 ohms

® | max =400 mA

A suppressor circuit does not exist for the output.

Standard connecting cable for the integrated MD2 modem

The connecting cable 6NH7700-2ARG60 is supplied with every TIM module with an integrated
MD2 modem. This allows the MD2 modem integrated in the TIM to be connected to an
LTOP overvoltage protection module. The actual connection of the dedicated cable is on the
LTOP overvoltage protection module using screw terminals.

The connecting cable can also be ordered as a spare under the number shown.

Table 5-25  Standard connecting cable for the integrated MD2 modem

Order no. Description lllustration

6NH7700-2AR60 Connecting cable with 2 x RJ-12 Western plugs for
connection to an MD1 or MD2 modem (RJ-12) with an
LTOP overvoltage protection module (RJ-12). The cable
is also suitable for an MD2 integrated in a TIM.

Cable length 6 m

Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the plug

than if you hold the RJ-12 plug itself. When inserting it, make sure that you can hear the RJ-
12 connector click into place!

Connecting the TIM 32 with the LTOP and dedicated line

The following figures illustrate the various options for connecting a TIM 32 (and all other TIM
variants with integrated MD2 modems) to the dedicated line over an LTOP using the
specified standard connecting cable.

For more detailed information on connecting, wiring up and setting the LTOP, refer to the
section Line transformer with L TOP overvoltage protection.

This allows the following end point and tapping point configurations.
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Table 5-26  Connecting a TIM 32/ TIM 42 to a dedicated line, 2-wire and 4-wire end point variants

2-wire end point

4-wire end point

TIM 32 /42

I

g
Connecting cable g
6NH7700-2AR60 =

%
Overvoltage IS] %

protection LTOP1
6NH9821-0BC11||LTOP1

[SIS]

2-wire
dedicated line

TIM 32/ 42
1

Connecting cable m
6NH7700-2AR60 H

Overvoltage S] ﬁ [S)

protection LTOP1
6NH9821-0BC12 ||LTOP2

[SISIS]

4-wire
dedicated line. -
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Table 5-27

5.4 Options for aftachment and settings of the TIM 3 and TIM 4 variants

Connecting a TIM 32 / TIM 42 to a dedicated line, 2 x 2-wire end point and 2-wire tapping point

2 x 2-wire end point

2-wire tapping point

TIM 32 /42
1 |]

Connecting cable ®
6NH7700-2AR60 H

Overvoltage

S] ﬁ [S]
protection LTOP2

6NH9821-0BC12 || LTOP2

[SISIS]
2-wire 2-wire
dedicated . . dedicated
line = - line
(1. link) (2. link)

TIM 32 /42
1

%
Connecting cable m
6NH7700-2AR60 H®

Overvoltage

[S] ﬁ [S]
protection LTOP2

6NH9821-0BC12 ||LTOP2

[SISIS]

2-wire
tapping point
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Table 5-28  Connecting a TIM 32/ TIM 42 to a dedicated line, 4-wire tapping point variant

4-wire tapping point

TIM 32 /42

Connecting cable H
6NH7700-2AR60 B

] il
Overvoltage

protection LTOP2|| LTOP2 LTOP2
6NH9821-0BC12

[SIS]

[SISIS]

|--< ;‘--l

4-wire
tapping point
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54.2 Options for attachment and settings for the TIM 33 (hardware version = 6)
View from
above n A 1 A 4-pin + 10-pin DIL switches for setting the required
i J function of the integrated MD3 dial-up modem.
’/
4
E 7
B yd
=[]~
=T
== / =
— L [1
=TT
View from
the front
/I Power supply connector for 24 V DC
© /
/ >
78%?’ 1
i ®|L+pc ti}
[ S®[m 2 O
O T X2
View from % b E |
below T " X3 RJ-12 jack:
N T el WAN connector for the integrated MD3
P dial-up modem.
[ 11 Connector for standard connecting cable
I =0 = (supplied with TIM 33): 6NH7700-3BR60.
I
] I
I
[ I |
Uity olrng

Figure 5-28 Options for attachment and settings for the TIM 33 with hardware version = 6
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Note

The following description of the possible settings on the integrated MD3 modem apply only
to the TIM 33 (6NH7800-3AA30) with a hardware version = 6.

Settings with the DIL switches accessible from above

On the integrated MD3 modem, the metering pulse filter must be selected and the basic
setting for dial-up mode made. These settings are made using a 4-pin and a 10-pin DIL
switch. The 10-pin DIL switch, SW2 is located directly on the top housing grill. The 4-pin DIL
switch, SW1, can also be reached from above through the housing grill, however it is located
deeper within the housing and may therefore be more difficult recognize. To set this switch,
you require a long, thin tool, for example a small screwdriver or a toothpick.

The DIL switches have the following functions:
® 4-pin DIL switch SW1

— Metering pulse filter
at 12 kHz or at 16 kHz

® 10-pin DIL switch SW2

— Setting one of the 8 standard dialing profiles
(only profile 0 or 7 is used on the integrated MD3 modem)

— Data format 11 bits or 10 bits
—Tone or pulse dialing

— Reset function
—Loudspeaker ON or OFF

—Line adjustment with 600 ohms or Zr (frequency-dependent)

Note

Only standard dialing profile 0 can be set on the integrated MD3 modem. Standard
dialing profiles 1 through 6 (V.25bis profiles) are not supported by the integrated MD3
modem.
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SW1 SW2

11 bits data phase
Tone dialing

Reset OFF
Reserved Loudspeaker OFF
Reserved 600 ohms
16 kHz —|—| |_r Reserved
12345678910

12 kHz L
Reserved |—
Loudspeaker ON

Reset ON
Pulse dialing
10 bits data phase
1
Standard profile for dial-up network| 1 2 3 4
0 | AT-mode OFF | OFF | OFF | OFF

Figure 5-29 Possible settings with the DIL switches accessible from above

Note

Always leave reserved DIL switches set to the default position as shipped. See also DIL
switch setting as shipped.

Setting the metering pulse filter
The metering pulse filter can be set
® to12kHzor
® to 16 kHz

Table 5-29  Setting the metering pulse filter

Metering pulse filter Setting on DIL switch

16 kHz

(for example for Germany or Switzerland) SW1 8EF M
|

12 kHz

(for example for Austria) SW1 8;;:
|
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Basic settings for dialing mode

194

Certain basic settings must be made for the dialing mode. The settings relate to the data
format, the dialing procedure, and line adjustment. You make the basic settings with the DIL
switches SW2.1, SW2.5, SW2.6 and SW2.9.

The procedure is as follows:

Turn of the power supply and set the four switches mentioned above to the required position.
When you turn on the power supply, the modem then adopts the selected basic setting.

Table 5-30  Basic setting for dialing mode

Meaning Setting on DIL switch

Data format 11 bits in the data phase

(required, for example, for FT 1.2 format with ST1 swa OFF
and ST7) o 1 I!
|

Data format 10 bits in the data phase

(required, for example, for FT 2 format with ST1 SW2 OFF
and ST7) ON I!I é
|
Tone dialing
OFF
SW2 o | T
1 6
|
Pulse dialing
sw2 SFF I
1 6
Line adjustment 600 ohms "
OFF
SW2 o | T
1 9
|
Line adjustment Zr "
o SR

1) When shipped, the line adjustment is set to Zr, because the MD3 is normally connected to a digital telephone exchange. If an older analog

telephone exchange is used, change the line adjustment to 600 ohms if you encounter transmission problems.

Note

For more detailed information on setting the standard dialing profile 0 of the MD3 modem,
refer to the separately available MD3 modem description 6NH7811-0AA31.
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Loudspeaker ON or OFF

The integrated MD3 modem is equipped with a loudspeaker. The loudspeaker allows you to
hear all the signal tones during the connection phase and during data transmission. The
loudspeaker can be turned on for test purposes or for normal operation.

Table 5-31  Setting the loudspeaker

Loudspeaker Setting on DIL switch
Turned off
sw2 SFF "
8
Turned on
sw2 SFF I
8

Modem reset

If the configuration of the modem is unclear, you can reset to the factory default settings.
When you reset the modem, all 16 standard profiles are reset to the default setting.

Procedure:

1.

S

sw2 SfF I
7

Power supply OFF

Set switch SW2.7 to ON

Power supply ON, then wait at least 10 seconds.
Power supply OFF, set switch SW2.7 to OFF

Select the basic setting and standard profile and turn the power supply ON

Figure 5-30 Setting the DIL switch for a modem reset

Default settings of the DIL switches SW1 and SW2
When it ships, the integrated modem has the following default settings:

Metering pulse filter 16 kHz
Standard dialing profile 0: AT mode
Data format 11 bits (8E1)

Tone dialing

Loudspeaker OFF

Line adjustment Zr
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When shipped, the switches are set as shown in the following figure.

SWi1 SW2

LTI OFF (OO IO T TR T
123456738910
|

Figure 5-31 Default settings of the DIL switches SW1 and SW2

Pinout of the X3 jack for the MD3 integrated modem

The X3 connector of the integrated MD3 modem is designed as a 6-pin RJ-12 Western jack.
The pinout is shown in the following table.

Table 5-32  Pinout of the X3 RJ-12 jack for the MD3 integrated modem

lllustration Pin no. Signal name | Signal direction Remark
1 E Ground
6 2 a2 Bidirectional Outgoing wire pair (along with b2)
ié 3 b1 Bidirectional Incoming wire pair
3; 4 al
?/_ 5 b2 Bidirectional Outgoing wire pair (along with a2)
6 G Metering pulse

Standard connecting cable for the RJ-12 port

The connecting cable 6NH7700-3BR60 is supplied with every TIM module with an integrated
MD3 modem. This allows the MD3 modem integrated in the TIM to be connected to an TAE6
telephone outlet.

The connecting cable can also be ordered as a spare under the number shown.

Table 5-33  Standard connecting cable for the RJ-12 port of the integrated MD3 modem

Order no. Description lllustration

6NH7700-3BR60 Connecting cable with 2 x RJ-12 Western plugs and
snap-on TAEG6N plug for connecting a MD3 modem
(RJ-12) to a telephone jack (TAEGN).

Cable length 6 m
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Table 5-34

5.4 Options for aftachment and settings of the TIM 3 and TIM 4 variants

Note

The 6NH7700-3BR60 connecting cable has a ferrite at one of the cable ends to suppress
electromagnetic interference over the connecting cable. You should not normally remove the
ferrite. Make sure that the RJ-12 Western connector at the end of the cable with the ferrite is
connected to the modem.

The following table shows the pinout of the RJ-12 Western plug at the modem end of the
standard connecting cable described above and the fitted TAEGN connector.

Pinout of the RJ-12 and TAEG6 connectors

RJ-12 plug Signal name TAES6 plug

lllustration

Pin no. Pin no. lllustration

123456

al
b1
G
E

b2

N |~ |W|h
OO [WIN|[~
[6)]

N

a2

Note

To insert the cable in the X3 RJ-12 jack of the modem, it is best to hold the cable directly
below the RJ-12 plug. This makes it easier to insert the plug than if you hold the RJ-12 plug
itself. When inserting it, make sure that you can hear the RJ-12 connector click into place!

Note

If the MD3 modem is used outside Germany, a country-specific telephone adapter plug can
be fitted to the RJ-12 Western plug. Some countries use the RJ-12 jack in their telephone
outlets which means that the 6NH7700-3BR60 cable can be plugged in directly without an
adapter.

Connecting the TIM 33 to the telephone outlet

The following figure summarizes how the TIM 33 (and all other TIM variants with an
integrated MD3 modem) is connected to the telephone outlet (TAEG6N jack) using the
specified standard connecting cable. A telephone can also be connected to the same
telephone outlet as the modem (using the TAEGF jack).
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TIM 33 /43

S

O

Telephone outlet
Connecting cable 6NH7700-3BR60
Figure 5-32 Connecting the TIM 33/43 to the telephone outlet

Note

For more detailed information on parallel connection of the MD3 and telephone to a TAE6
outlet, refer to the description of installing and putting the MD3 modem into operation.
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54.3 Options for attachment and settings for the TIM 34

View from
above A A7 4 R 4-pin DIL switch for setting the required function of
the integrated MD4 ISDN modem
I %
//
I
\ [ [l
L1
View from
the front
© /I Power supply connector for 24 V DC
s
;@ ®|L+pc LJ
C IS®|m 2 O
O
= w2 X3 RJ-12 jack:
. 1 RO F ] WAN connector for the integrated MD4
View from H ISDN modem.
below NI i Connector for standard connecting cable
J (supplied with the TIM 34):
i — 6NH7700-4AR60.
il
L[] il
i
] Zﬁ [T {1 ]
[ [ L

Figure 5-33 Optlons for attachment and settings for the TIM 34

Possible DIL switch settings for the integrated MD4 modem
The following settings can be made with the 4-pin DIL switch accessible from the top:
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1. Resetting the integrated MD4 modem to its default settings, for example, to reactivate the
modem when it no longer reacts.

2. Theoretically, there are four different settings possible for a standard profile. The
integrated MD4 modem is, however, always operated with profile 0 (all switches set to

OFF)!

Note

The MD4 modem adopts the settings at the DIL switch only when the 24 V DC power
supply is turned on. While the settings are being adopted, the MD4 indicates this by the
four lower LEDs lighting up in sequence. As soon as the LEDs stop lighting up, the reset

and adoption of the set standard profile is completed.

Resetting the modem

The following figure shows the settings on the 4-pin DIL switch that will force the integrated
MD4 to reset when you power up.

on (wndy

Figure 5-34  Settings on the 4-pin DIL switch to reset the integrated MD4 modem

Once the reset is completed, the power must be turned off again and standard profile 0 set
on the DIL switch.

Setting standard profile 0

200

The following table shows the properties of standard profile 0 and how the 4-pin DIL switch
must be set to adopt the standard profile 0 on the MD4 when you power up.

Table 5-35  Standard profile 0
Profile no. Description of the profile Profile setting on
DIL switch
0 AT command set
: OFF
Data format: ON HHHIDI
¢ In the command phase: Self-adapting 1234

¢ In the data phase: 10 bits (8N1)
(Default when shipped, mandatory setting for the integrated MD4)
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Pinout of the X3 RJ-12 Western jack for the MD4 integrated modem

The X3 connector of the integrated MD4 modem is designed as a 6-pin RJ-12 Western jack.
The pinout is shown in the following table.

Table 5-36  Pinout of the X3 RJ-12 Western jack for the MD4 integrated modem

lllustration Pin no. Signal name Signal direction Remark
1 -
2 TX- Output Along with TX+
3 RX- Input
4 RX+ Input
5 TX+ Output Along with TX-
6 -

Standard connecting cable for the integrated MD4 modem

The connecting cable 6NH7700-4ARG60 is supplied with every TIM module with an integrated
MD4 modem. This allows the MD4 modem integrated in the TIM to be connected to an
ISDN-SO0 telephone outlet.

The connecting cable can also be ordered as a spare under the number shown.

Table 5-37  Standard connecting cable for the integrated MD4 modem

Order no. Description lllustration

6NH7700-4AR60 Connecting cable with RJ-12 and RJ-45 Western plug to
connect an MD4 modem (RJ-12) with an ISDN-SO0 outlet —
(RJ-45). The cable is also suitable for an MD4 integrated
ina TIM.

Cable length 6 m

Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the plug
than if you hold the RJ-12 plug itself. When inserting it, make sure that you can hear the RJ-
12 connector click into place!

The following table shows the pinout of the two connectors for the standard connecting cable
mentioned above.
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Table 5-38  Pinout of the RJ-12 and RJ-45 Western connectors

RJ-12 Western plug Signal name RJ-45 Western plug
lllustration Pin no. Pin no. lllustration
- 1
123456 1 . 2 12345678
2 TX- 3
I 3 RX- 4 —
4 RX+ 5
5 TX+ 6 ]
6 7
] : ;

Connecting the TIM 34 to the ISDN outlet (SO)

The following figure summarizes how the TIM 34 (and all other TIM variants with an
integrated MD4 modem) is connected to the ISDN outlet (S0) using the specified standard
connecting cable.

TIM 34 / 44
1 |]

]
(|

E RJ-45

ISDN socket (S0)

Il - .
Connecting cable 6NH7700-4AR60

Figure 5-35 Connecting the TIM 34 / 44 to the ISDN outlet (So)
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544 Possible attachments and settings for the TIM 4V and TIM 4VD

View from
above

View from
front

View from
below

Figure 5-36

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

/!

8-pin DIL switch for setting the functionality of the

/ combined RS-232/RS-485 port:

OFF [T LT LI Setting for RS-232
ON O8O 00
12345678
SEF IIIIII III Setting for RS-485
12345678 with terminating

s resistor activated

o []

X1 9-pin male connector:

Combined RS-232/RS-485 port for
connecting an external modem. The setting
for RS-232 or RS-485 functionality is made
using an 8-pin DIL switch.

Power supply connector for 24 V DC

| X2 9-pin female connector

IIRRN

Possible attachment and settings for the TIM 4V or TIM 4VD

| MPI attachment

TIM 4VD only:

Connector for DCF77 adapter cable
6NH7700-0AD15

(ships with TIM 4VD)
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545 Possible attachments and settings for the TIM 42 and TIM 42D

8-pin DIL switch for setting the function of the
combined RS-232/RS-485 port:

OFF || || ||| I I _
ON mllin (10| Setting for RS-232
123456738

___

OFF Setting for RS-485
ON w LIBDIUUE | with activated
w terminating resistor

\ 5-pin + 10-pin DIL switch for setting the

function of the integrated MD2 dedicated
line modem.

X1 9-pin male connector:

Combined RS-232/RS-485 port for
connecting an external modem. RS-232 or
RS-485 functionality is set on an 8-pin DIL
switch. See ‘View from above’.

Power supply connector for 24 V DC

| X2 9-pin female connector:

View from
above e ,/
/
=l W
S
=1 o=
=
N E=ERE L
‘ l_l’_‘l_l l_l’_“l_lm\
View from
the front SIEMENS
© pd
/
[ %-xa q
;8}‘%/
R %
O
T X2
View from [T P
below ]
(O == [T
el
il
L 1]
=
T= Il
‘ N
JITT0 Orii

| MPI connector.

X3 RJ-12 jack:

WAN connector for the integrated MD2
dedicated line modem.

Connector for standard connecting cable
(supplied with the TIM 42):
6NH7700-2AR60.

4-pin DIL switch to activate the WAN
terminating resistors

Only with TIM 42D:

Connector for the DCF77 adapter cable
6NH7700-0AD15 (supplied with the TIM
42D)

Figure 5-37 Possible attachments and settings for the TIM 42 or TIM 42D
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5.4.6 Options for attachment and settings for the TIM 43 and TIM 43D (hardware

version 2 6)
View from 8-pin DIL switch for setting the function of the
above L[| ) S N — / combined RS-232/RS-485 port:
OFF ” Il ||I I I i
i 7 ON allln aln Setting for RS-232
B= 4 12345678
S ]
il =
== = OFF ML ] Setting for RS-485
;: I - 23 3 ;Iéi:rm;‘:ti;/natergsistor
=R ]
— F= \I..£> — 9
[1 I~
= \ T 4-pin + 10-pin DIL switch for setting the
= required function of the integrated MD3
dial-up modem.
View from 9X1 9-pin male connector:
the front SIEVIENE Combined RS-232/RS-485 port for
connecting an external modem. RS-232 or
RS-485 functionality is set on an 8-pin DIL
switch. See ‘View from above’.
Power supply connector for 24 V DC
//
© yd
/
7@4;- % | X2 9-pin female connector:
IS m | MPI connector.
(A oc
 IS¢|m 2
O
1 X2
View from ] il X3 RJ-12 jack:
below :] WAN connector for the integrated MD3
[ ] -l a dial-up modem.
?\ Connector for standard connecting cable
— (supplied with the TIM 43):
— — — — 6NH7700-3BR60.
I
Only with TIM 43D:
Connector for the DCF77 adapter cable
6NH7700-0AD15 (supplied with the TIM
J110 otr o]

Figure 5-38 Options for attachment and settings for the TIM 43 or TIM 43D with hardware version = 6
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547 Possible attachments and settings for the TIM 44 and TIM 44D

View from 8-pin DIL switch for setting the function of the
above —— = / combined RS-232/RS-485 port

Il ' 85': IIIII'III Setting for RS-232
— 12345678

T terminating resistor

T

[1 [
| [ 4-pin DIL switch for setting the required
5= function of the integrated MD4 ISDN
= modem.

View from
the front

9X1 9-pin male connector:

Combined RS-232/RS-485 port for
connecting an external modem. RS-232 or
RS-485 functionality is set on an 8-pin DIL
switch. See ‘View from above’.

Power supply connector for 24 V DC

7

nuy
Oy
@

®

| X2 9-pin female connector:
| MPI connector.

@®
L+pe
S|y 24V @

[
>

View from ul L] X3 RJ-12 jack:

below :] WAN connector for the integrated
n 4 Ik MD4 ISDN modem.

o Connector for standard connecting
cable (supplied with the TIM 44):
L 6NH7700-4AR60.

Only with TIM 44D:

Connector for the DCF77 adapter cable
6NH7700-0AD15 (supplied with the TIM
44D)

Uity ol

Figure 5-39 Possible attachments and settings for the TIM 44 or TIM 44D
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5438 Possible attachments and settings for the TIM 4R and TIM 4RD

Vi f Two 8-pin DIL switches for setting the function of
lew from / the two combined RS-232/RS-485 ports:

above 0 1 0o —— 0

I . OFF Setting for RS-232
=77 12345678
: I
< OFF [TUNU J] Setting for RS-485
// ON 2 4 g | with activated

I 11 terminating resistor

8, ] g Wy
J

View from
the front

X1 9-pin male connector:

1st combined RS-232/RS-485 port for
connecting an external modem. RS-232 or
RS-485 functionality is set on an 8-pin DIL
switch. See ‘View from above’

Power supply connector for 24 V DC

e

| MPI connector

iNER
%%

/
oA | X2 9-pin female connector:
X2

View from m il X3 RJ-12 jack:
below || 2nd combined RS-232/RS-485 port for

connecting an external modem.

o Connector for adapter connecting cable
(supplied with the TIM):

LU | 6NH7700-0AS05.

‘\_I —J
|

|

BT

Only with TIM 4RD:

Connector for the DCF77 adapter cable
6NH7700-0AD15 (supplied with the TIM
4RD)

I/

ULrg orro

Figure 5-40 Possible attachment and settings for the TIM 4R or TIM 4RD

Pinout of the X3 RJ-45 Western jack for the RS-232/RS-485 port

The X3 connector of the combined RS-232/RS-485 port is designed as an 8-pin RJ-45
Western jack. The pinout is shown in the following table.
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Table 5-39  Pinout of the X3 RJ-45 Western jack for the RS-232/RS-485 port

Illustration Pin no. Signal name Signal direction Remark
DCD Input

8 2 RXD Input Pin with 8-pin DIL switch can be
Z& P set to RS-AEJSS.
Z: 3 TXD Output Plrzt\/vltggfér; DIL switch can be
3——— set to RS-485.
7 /_/ 4 DTR Output

5 GND

6 DSR Input

7 RTS Output

8 CTS Input

Interface adapter cable

The connecting cable 6NH7700-0AS05 is supplied with every TIM module that has a second
serial port (combined RS-232/485) instead of an integrated modem. This allows the second

combined RS-232/RS-485 port integrated in the TIM to be connected to an external modem

over the normal connecting cables.

The connecting cable can also be ordered as a spare under the number shown.

Table 5-40 TIM 4R / 4RD interface adapter cable

Order no. Description lllustration
6NH7700-0AS05 Adapter cable for connecting the 2nd serial RS-232/485
port integrated in a TIM 4R / 4RD instead of an internal — )
modem to convert the internal plug (RJ-45) to the 9-pin | RJ-45 % 9-pin
D-sub miniature male connector required externally. S-sub
Cable length 0.5 m TIM 4R VD
TIM 4RD ---

The following table shows the pinout of the two connectors for the standard connecting cable
mentioned above.
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5.4 Options for aftachment and settings of the TIM 3 and TIM 4 variants

Table 5-41  Pinout of the RJ-45 module connector and the 9-pin D-sub connector

RJ-45 Western plug Signal name 9-pin D-sub male connector
lllustration Pin no. Pin no. lllustration
1 DCD 1
12345678 2 RXD 2
3 TXD 3 Q
4 DTR 4
TR 5 GND 5 e °e
6 DSR 6 ° 5
] = s Z .
8 CTS 8
- 9
L U
]

Connecting the TIM 4R to two external modems

The following figure summarizes how the TIM 4R or the TIM 4RD is connected to two
external modems using the specified standard connecting cable.

Connecting cable 6NH7701-4AL Connecting cable 6NH7701-4AL
Il - . Il - .

=
=

I I I
RS-232 RS-232 RS-232

Wg

Interface adapter cable
6NH7700-0AS05

Figure 5-41  Connecting the TIM 4R to two external modems
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5.5 Installing a TIM

5.5 Installing a TIM

Introduction

All TIM types can be installed as a CP in an S7-300 device. With the exception of the
TIM 3V-IE, every type of TIM can be operated with several other TIMs in an S7-300 rack.

The TIM 4 or TIM 4R-IE can also be mounted as a standalone device on an S7-300 rail and
then communicates with S7-400 or S7-300 CPU modules and/or a PC control center over its
MPI interface (TIM 4) or over Ethernet (TIM 4R-IE).

Note

Before you install a TIM module on the S7-300 rail, it is advisable to make all the required
settings for operation on all the DIL switches of the TIM. These switches are more
accessible when the module is not installed. If there is a DCF77 radio clock on the TIM, you
should also plug in the DCF77 adapter cable before installing the TIM.

The TIM can be operated both in a horizontal and in a vertical installation.

The following sections describe how to mount the devices as a CP or standalone device.

5.5.1 Installing a TIM module as CP

Note

If you intend to install a SINAUT ST7 MD2, MD3 or MD4 modem to the right of the TIM,
remember that the modem does not have an S7-300 backplane bus. There must therefore
be no S7-300 module that communicates with the CPU over the backplane bus (SM, FM or
CP) installed to the right of the modem.

To connect the TIM and MD2, MD3 or MD4 modem, no bus module connector is required
(nor does this ship with the modem). The connection between TIM and modem is only over
the connecting cable of the type 6NH7701 on the front.

Order of installation
Install a TIM as a CP in an S7-300 rack by following the steps in the order shown below:
1. Turn off the power supply to the CPU.

2. A bus module connector ships with the TIM. Insert this in the backplane connector of the
module to the left of the TIM.

3. If you want to install further modules to the right of the TIM, insert the bus module
connector of the next module into the right backplane connector of the TIM.

4. Place the TIM on the standard rail and push it in towards the bottom.
5. Screw the TIM securely into position.
6. Connect the TIM to the same power supply as the CPU.
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7. In the case of a TIM with an internal modem, insert the cable supplied with the TIM for the
internal modem into the X3 RJ-12 Western jack. This is located above the power supply
connector of the TIM. The catch of the RJ-12 Western plug must be on the right hand
side when it is inserted.

Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the
plug than if you hold the RJ-12 plug itself.

8. If you are connecting the TIM to an external modem, the insert the 9-pin D-sub connector
of the modem connecting cable into the X1 (or X2) connector of the TIM and screw it
tight.

Note

The standard connecting cable 6NH7701-4AL for connecting the modem to a TIM
module (RS-232) is connected to the MD2, MD3 or MD4 modem "head first" so that the
cable comes away towards the top.

With a TIM 4, the standard connecting cable is also connected from above. With the
TIM 3V-IE variants and the TIM 4R-IE, the cable is connected from below.

9. If a DCF77 radio clock is installed in a TIM 4, the BNC plug of the antenna cable must be
screwed to the BNC socket of the DCF77 adapter cable.

10.To install further TIMs in a rack, follow the same steps as described above.

Note

With a TIM 3V-IE, only one TIM module may be installed per S7-300. This means that
TIM modules of other types cannot be added either.

11.0nce all the TIMs are installed, the power supply can be turned on. The TIM starts up.
The LEDs indicate the current start-up activities (see separate section Start-up activities).

12.0nce it has started up, the TIM can be supplied with its parameters (SDBs) using the
SINAUT Diagnostics and Service tool. With the TIM 3V-IE variants and the TIM 4R-IE,
the SDBs can also be loaded on the memory card of the S7-300 CPU, with the
TIM 4R-IE, you can also use the optional C-PLUG of this module for storage. The TIM
receives then its configuration data from the CPU during startup or takes it from the
inserted C-PLUG.

55.2 Installing a TIM 4 / TIM 4R-IE as a standalone device

Order of installation

To install the TIM 4 or TIM 4R-IE as a standalone device on an S7-300 rail, follow the steps
below in the order shown:

1. Place the TIM on the standard rail and push it in towards the bottom.

2. Screw the TIM securely into position.
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5.5 Installing a TIM

Connect the TIM to the power supply. Since this is a separate TIM rack, this does not
need to be the power supply of the CPU with which the TIM is connected over MPI or
Ethernet.

In the case of a TIM with an integrated modem, insert the cable supplied with the TIM for
the internal modem into the X3 RJ-12 jack. This is located above the power supply
connector of the TIM. The catch of the RJ-12 Western plug must be on the right hand
side when it is inserted.

On the TIM 4R, the X3 connector is an RJ-45 jack and provides access to the second
RS-232/RS-485 interface of this module. The adapter cable supplied with the TIM 4R is
inserted here.

If you are connecting the TIM to an external modem, the insert the 9-pin D-sub connector
of the modem connecting cable into the X1 connector of the TIM 4 or into the X1 or X2
connector of the TIM 4R-IE and screw it tight.

If a DCF77 radio clock is installed in the TIM, the BNC plug of the antenna cable must be
screwed to the BNC socket of the DCF77 adapter cable.

To install further TIMs in a rack, follow the same steps as described above. Observe the
following note.

Note

The bus module connector supplied with every TIM is not required. The TIMs are
interconnected over the MPI bus (TIM 4) or over Ethernet (TIM 4R-IE).

When all the TIMs have been installed, interconnect the TIMs and connect them to the
S7-CPU(s) or the PC of the control center. Connect a TIM 4R-IE over Ethernet and a
TIM 4 over a normal MPI connection. Remember that the terminating resistor in the MPI
connector of the MPI nodes at the beginning and end of the MPI bus must be activated.

Once the wiring is completed, the power supply can be turned on. The TIMs start up. The
LEDs on each TIM indicate the current start-up activities (see separate section Start-up
activities).

10.0Once it has started up, the TIM can be supplied with its parameters (SDBs) using the

SINAUT Diagnostics and Service tool.

With the TIM 3V-IE variants and the TIM 4R-IE, the SDBs can also be loaded on the memory
card of the S7-300 CPU, with the TIM 4R-IE, you can also use the optional C-PLUG of this

module for storage. The TIM receives then its configuration data from the CPU during startup

or takes it from the inserted C-PLUG.

553 Horizontal and vertical installation

Horizontal and vertical installation
You can operate the SINAUT ST7 components both in horizontally and in vertically installed

212

racks.
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Permitted ambient temperature

5.5 Installing a TIM

The SINAUT ST7 components can be operated in the same temperature range specified for

the S7-300.

Table 5-42  Permitted ambient temperatures for the SINAUT TIM modules

Installation position

Permitted ambient temperature (operation)

—

I

Vertically installed rack

0to 60 °C
—1
TIM
Horizontally installed rack
0to40°C

Dimensions for installing the SINAUT TIM modules

Table 5-43  Dimensions for installing the SINAUT TIM modules

TIM 3, TIM 4 and TIM 4R-IE

Module Module width Module height Max. depth
Communications module 40 mm 125 mm 120 mm or 150 mm with
TIM 3V-IE and open front panel

TIM 3V-IE Advanced

Communications module 80 mm 125 mm 120 mm or 180 mm with

open front panel

554 Connecting the TIM to the power supply

A WARNING

Connecting the TIM module to a live power supply can damage the module. Connect the
module to the power supply only when the power supply is off.
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Cables

Wiring

Wiring diagram

214

A wArniNG

The power for the device (24 V DC) must be generated as a safe extra low voltage. This
means it must be a SELV (Safety Extra Low Voltage) or PELV (Protective Extra Low

Voltage) according to DIN VDE 0100 Part 410 (IEC 60364-4-41).

To wire the power supply, use flexible cables with a cable cross-section of 0.25 ...0.75 mm2.

If you wire only one cable per connection, no wire-end ferrule is necessary.

To wire up the power supply module with a TIM, follow the steps below:
1. Open the front panels of the power supply unit and the TIM.
2. Connect the power supply cables from the power supply unit to the TIM: M and L+

3. Close the front panels.

Note
To avoid ground loops, do not connect the shielding of the TIM.

The figure below shows the wiring diagram for one or more TIMs of the type TIM 3 or TIM 4.
Instead of a TIM, a SINAUT ST7 modem of the type MD2, MD3 or MD4 can also be
installed. The same wiring diagram applies to these modules.

Power supply unit 1st TIM 2nd TIM ooo nth TIM
N4 N PY L Ne 4
MM BN __NeM
’—\‘® L+ ‘ \ \‘@ © L+ DC m@ © L+ DC m@ © L+ DC
RN L, ANEIM 24V [ ANI®M 24V |, \DNI® | M 24V
/  \\ /  \\ \
24V DC

Figure 5-42 Power supply connection for TIM 3 and TIM 4

The next figure shows how to connect up the TIM 3V-IE variants and the TIM 4R-IE.
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Power supply unit 1. TIM 2. TIM oee nth TIM
S L+ St e LaD®ltipe Ly S®] L+pe
L, XN M L, AN M 24 |, @M 24V |, \N© M 24V
/\\ // \ \
/
24V DC
oV

Figure 5-43 Connecting TIM 3V-IE variants and the TIM 4R-IE to the power supply

Note

If one or more TIMs are installed as a CP in an S7-300 device, the CPU and TIMs must be
connected to the same power supply. This ensures that the CPU and TIMs start up at the
same time when the power supply is turned on.

5.6 Configuring a TIM and setting parameters

Introduction

The chapter Configuration software for SINAUT ST7 contains a detailed description of
configuring and setting the parameters for a TIM. The next sections provide you with a brief
summary of this topic and explain which data generated during commissioning needs to be
transferred to the TIM to make it operational.

Configuration

Just as with all other S7 modules, the TIM is configured and its parameters assigned in the
HW Config STEP 7 program. The various TIM modules are available in the hardware catalog
of HW Config in the SIMATIC 300/ SINAUT ST7 folder.
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5.6 Configuring a TIM and setting parameters

izl
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@cr
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{3 cRU-E00
{2 FM-300
1 Gateway
{2 14300
{3 MPERTENSION
=+ PS-300
=+ 5INAUT 5T7
-3 TIM 3MFI

4 TIM 32
E TIM 32D
b TIM 33
E TIM 33D
b TIM 34
b TIM 34D
b TIM 3
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E-C0 TIM 4 MPI
A M 42
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4
4
B TiM 43
4 TiM 430
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B TIM 4R
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B TIM 4
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B TIMIE
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1| »
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¢
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1
1
1
1
1
1
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1
A I 42D 1
1
1
1
1
1
1
1
1
1

SINAUT ST7
hardware catalog in
folder SIMATIC 300

Figure 5-44 The catalog window Hardware Catalog with the SINAUT ST7 folder open

You can select the TIM you want to install in a rack from this catalog. The following figure
shows an S7-300 station with a TIM and various other modules installed.

Assigning parameters to the TIM

216

If you double-click on the TIM module, you open the parameter assignment dialog for the
TIM. You can then specify the required properties in a series of tabs.
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[ Hw Config - [Node Station (Configuration) -- SINAUT Project] 1Ol =|
@) ststion Edit Insert PLC View Options Window Help =]l
DS (5 & e | @ — x
General |Addresses I Special | Time Service | WAN Access | Options |
=
(ﬂ:l I Short Designation TIM 42D
1 P'S 307 104 IM 4 (2 WAN), integrated modem MD2 (dedicated line), DCF77 radio :I
2 CPU 312 ) ock
3 £
4 r TIM 420 Order No.: BNH7 800-4AD20
R /— = m
7 DI16/D016:24V/0.54 / [ imetface
) / Type MPI
7 Address: " o
4| / | Networked: o P_mp&l J_I
~ Comment: _
ﬂ:l 0] UR SINAUT # 1001 =
Slat rodule ... | Order number -]
1 PS 307 104 / BESY 307-1k.A00-0580 .
2 cruz2 [/ BES7 312-14010-0480 _Carcd | e
3 /
4 TIM 4207 ERH7 B00-44020 11 286,271 |256..271 SIMALT #1001
] Al 241 2Bt EESTY 331-7KB82-08B0 272278
E ADZ2:12Bit BESY 332-5HEO0-04E0 288...291
7 DIE/DO1Ex24% A0.58  |BEST 323-1BLO0-0440 12,13 12,13
g -
Press F1 to get Help. a5

Figure 5-45 S7-300 station with installed TIM and TIM parameter assignment dialog

Setting parameters for networks and network nodes

The next step is to connect the various stations in a WAN. This part of the configuration is
done with the NefPro STEP 7 program.

If you are using an Ethernet-based WAN such as DSL or GPRS, take a normal Industrial
Ethernet from the NetPro catalog. The classic SINAUT WANSs "dedicated line" and "dial-up
network" can also be taken from the NetPro catalog. These SINAUT networks have been
added to the "Subnets" folder.
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E‘E NetPro - [SINAUT1 (Network) -- (.‘l,Program Fllﬁ\,_\m - |E||_|
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B =E - RTS/CTS delaytme fmsl ~ [1

5 | ) P ) =

% Paolling monitoring time [s]: I_

Send delay time [ms]: ID

— Polling parameters

2
T~
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[ SIMATIC 400
----- B SIMATIC PC Station
----- £5) SIMATIC S5
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—Message parametes ———————————  ~Connection

5 Ci'hw:llhﬂc S7-400-H Message format: FT1.2 - Connection type: Iduplex 'l
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Bﬁ@ Industrial Ethernet il i?_'?_‘_ides_tﬂ,__tgn O] Acknowledgement: Ishort acknowl. 'l Baud rate [bps]: I‘IEZDD 'l
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28 BROFBUS / olmale WAN protocal: |sT7 7|
2
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Figure 5-46  Networked system with parameter assignment dialogs for network and network nodes opened

The properties of the two classic WANSs are specified in a parameter assignment dialog for
dedicated lines and for dial-up networks. The relevant dialog can be opened simply by
double-clicking on the corresponding network. To set the parameters for the various network
nodes, you also double-click on the connecting line between the network and the node to
open the relevant parameter assignment dialog.

Setting parameters for SINAUT connections

Once the system is networked and the properties for the networks or network nodes have
been specified, you can start the SINAUT ST7 configuration tool to complete parameter
assignment. This tool is used, on the one hand, to automatically identify which connections
are possible from the PC of the control center to the CPU and from CPU to CPU and to
make them available for selection. On the other hand, all CPUs, PC(s) of the control center
and all TIMs are also assigned a SINAUT subscriber number that is unique throughout the
system.
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Figure 5-47 SINAUT ST7 configuration tool for connection configuration and subscriber administration

Select the required connections from the right-hand pane of the connection configuration by

transferring them to the left-hand pane.

After saving the selected connections, you then open Subscriber administration. In the
simplest case, no changes need to be made here. The open Subscriber administration can
then be saved immediately. The configuration tool then generates the system data blocks
(SDBs) resulting from the configuration for all TIMs, the SDBs for the CPUs and some
additional data blocks required by the SINAUT TD7 (TD7onCPU) software package.

If the project also includes ST1 devices, it may be necessary to synchronize the addresses
for SINAUT ST1. This can be carried out in a further tool SINAUT ST1 - Configuration

Overview.

Transferring the SDBs to a TIM

The SDBs and DBs are saved automatically in the program directory of the CPU or the TIM
by the configuration tool. From there, transfer them to the CPU and TIM. The following figure
shows the SDB folder that was saved in the program directory of the TIM. This must be
transferred to the TIM 42 in TIM rack 2 of the control center. This completes the parameter

assignment for the TIM that you can now put into operation.
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Figure 5-48 System data blocks (SDBs) in the program directory of the TIM

The SDBs are transferred to a TIM as follows:
o QOver the MPI interface of the TIM 4 if this is installed as a stand-alone device.

e With a TIM 3 without MPI interface and with a TIM 4 installed as a CP in an S7-300, use
the MPI interface of the CPU via which the TIM is accessible on the S7-300 backplane
bus and can be reached to load the SDBs.

e \Vith the TIM 3V-IE, TIM 3V-IE Advanced and TIM 4R-IE via the MPI interface of the CPU
or via the Ethernet interface.

The SDBs may only be transferred after the TIM has completed its startup. The TIM's LEDs
indicate when startup is completed. For more detailed information, refer to the section
Startup activities of the TIM.

Note

With the TIM 3V-IE variants and the TIM 4R-IE, the SDBs can be stored on the TIM or the
S7-300 CPU. This is specified in the parameter assignment of the module. If you decide to
store the SDBs on the TIM, the SDBs must be transferred to the module as described
above. If the SDBs are stored on the CPU, it is not necessary to transfer the SDBs
separately. The TIM receives the SDBs from the CPU during the common startup of the
modules in the S7-300 rack.
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5.7 Startup activities of the TIM module

5.71 Startup of the TIM 3V-IE variants

Introduction

During startup, the LEDs on the front panel of the TIM 3V-IE variants have a different
significance than during normal operation. They are optical indicators of the various startup
phases and provide detailed information about any errors detected during startup. The only
exceptions are the LINK and RX/TX LEDs that have no significance during the startup of the
TIM 3V-IE variants.

LED displays during startup
The following table summarizes the startup phases.

Table 5-44  LED activity on the TIM 3V-IE variants during the various startup phases

Phase Activity SF RUN STOP KBus TxD RxD

1 Power ON On On On On On On
followed by hardware initialization

2 Loading the operating system from flash Off On On On On On
memory

3 Starting VxWorks operating system Off Off On On On On

4 Loading and starting TIM firmware Off Off Off On On On

5 Initializing flash file system and starting Off Flashes On Off Off Off
the start manager

6 Loading and starting P bus driver Off Flashes On On Off Off

7 Loading and starting subscriber Off Flashes On Off On Off
management (SubA)

8 Loading and starting LAN-COM Off Flashes On On On Off

9 Loading and starting subscriber Off Flashes On Off Off On
management (MesA)

10 Loading and starting time-of-day driver Off Flashes On On Off On

11 Loading and starting the TD7 software of Off Flashes On Off On On
the TIM (TD70onTIM) on the TIM

12 Loading and starting WAN driver Off Flashes On On On On

13a Startup completed without error Off On Off X1 X1 X

13b Startup completed with error On Off On X2 X2 X2

13c Startup aborted - user parameter Off Off On Flashes | Flashes On
assignment missing Module expects user
parameter assignment

13d Startup aborted - Off Off On On Flashes | Flashes
No firmware loaded.

13e Startup aborted - No SDBs and no Off Off On Flashes | Flashes | Flashes
firmware loaded.

13f Default startup completed Off Flashes | Flashes On On On

1) The LEDs KBus, TxD and RxD now operate in normal mode

2) The LEDs KBus, TxD and RxD remain in the phase in which the error occurred
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5.7 Startup activities of the TIM module

Group error LED

If a problem occurs during startup, the red group error LED (SF) lights up and a diagnostic
interrupt is sent to the CPU. A message to this effect is also entered in the diagnostic buffer
of the TIM. In the chapter on the SINAUT Diagnostics and Service tool, you will find a table
with a summary of all the errors that can cause the group error LED to light up, as well as a
detailed description of each error message.

Note

After transferring the SDBs to the TIM, the group error LED flashes for approximately 10
seconds. This indicates that the TIM has registered the transfer and will automatically start a
reset after a further 10 seconds and the parameter assignment from the newly transferred
SDBs will be adopted. The TIM then behaves the same as following power "ON".

Default startup

If the situation arises that the TIM 3V-IE / TIM 3V-IE Advanced can no longer be addressed
over the MPI interface of the CPU or its own Ethernet interface following startup due to a bad
parameter assignment, the TIM can be returned to a defined state using the default startup.
Following the default startup, the TIM can have new parameters set both over the MPI
interface of the CPU and over its own Ethernet interface.

To force a default startup, follow the steps outlined below:
1. Turn off the power for the TIM.

2. Press the reset button accessible from the front, turn on the power while holding down
the reset button.

3. During hardware initialization (LED phase 1), the SF LED is turned off briefly and then
turned on again. Release the reset button at the moment when the RUN LED stops
flashing and the SF LED is turned on again.

4. Wait until the startup of the TIM is completed and the default startup is signaled by the
LEDs.

5. The TIM can then be supplied with its parameters over the MPI interface of the CPU or its
own Ethernet interface.

Note

With the CPU types CPU 312, CPU 312-C, CPU 313-C, CPU 314, CPU 314-C,

CPU 315-2 DP and CPU 315F-2 DP, the TIM is assigned MPI address 3 following a
default startup. If another subscriber on the MPI bus already has MPI address 3, a
conflict will arise. You will then have to disconnect one of the two modules temporarily
from the MPI bus to be able to transfer the parameters (including the correct MPI
address) to the TIM.

6. Restart the TIM on completion of the parameter assignment.
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5.7 Startup activities of the TIM module

5.7.2 Startup activities of the TIM 4R-IE

Introduction

During startup, the LEDs on the front panel of the TIM 4R-IE have a different significance
than during normal operation. They are optical indicators of the various startup phases and
provide detailed information about any errors detected during startup. During startup on the
TIM 4R-IE, the "BATF", "P1" and "P2" LEDs have no significance.

LED displays during startup
The following table summarizes the startup phases.

Table 5-45  LED activity on the TIM 4R-IE during the various startup phases

Phase | Activity SF RUN STOP | KBUS | TXD1 | RXD1 | TXD2 | RXD2

1 Power ON, followed by hardware On On On On On On On On
initialization

2 Loading the operating system from |  Off On On On On On On On
flash memory

3 Starting VxWorks operating Off Off On On On On On On
system

4 Loading and starting TIM firmware Off Off Off On On On On On

5 Initializing flash file system and Off Flashes On Off Off Off Off Off
starting the start manager

6 Loading and starting P bus driver Off Flashes On On Off Off Off Off

7 Loading and starting subscriber Off Flashes On Off On Off Off Off
management (SubA)

8 Loading and starting LAN-COM Off Flashes On On On Off Off Off

9 Loading and starting subscriber Off Flashes On Off Off On Off Off
management (MesA)

10 Loading and starting time-of-day Off Flashes On On Off On Off Off
driver

11 Loading and starting the TD7 Off Flashes On Off On On Off Off
software of the TIM (TD7onTIM)
on the TIM

12 Loading and starting WAN driver Off Flashes On On On On Off Off

13 Startup completed or aborted

13a Startup completed without error Off On Off X X1 X1 X1 X1

13b Startup completed with error On Off On X2 X2 X2 X2 X2

13c Startup aborted - user parameter Off Off On On Flashes On Flashes On
assignment missing Module
expects parameter SDBs

13d Startup aborted - No firmware Off Off On Flashes| On Flashes On Flashes
loaded.

13e Startup aborted - No SDBs and no Off Off On Flashes | Flashes | Flashes | Flashes | Flashes
firmware loaded

13f Default startup completed (see Off Flashes | Flashes On On On On On
below)
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5.7 Startup activities of the TIM module

Phase

Activity

SF RUN STOP | KBUS | TXD1 | RXD1 | TXD2 | RXD2

139

Startup aborted due to incorrect Off Flashes | Flashes On On On On On

firmware (firmware does not match
module type)

Group error LED

Default startup

224

1) The LEDs operate in normal mode
2) The LEDs stop in the phase in which the error occurred.

If an error occurs during startup, the red group error LED (SF) lights up and, if the TIM is
installed as a CP in an S7-300, a diagnostic interrupt is sent to the CPU. A message to this
effect is also entered in the diagnostic buffer of the TIM. In the chapter on the SINAUT
Diagnostics and Service tool, you will find a table with a summary of all the errors that can
cause the group error LED to light up, as well as a detailed description of each error
message.

Note

After transferring the SDBs to the TIM, the group error LED flashes for approximately 10
seconds. This indicates that the TIM has registered the transfer and will automatically start a
reset after a further 10 seconds and the parameter assignment from the newly transferred
SDBs will be adopted. The TIM then behaves the same as following power "ON".

If the situation arises that the TIM 4R-IE can no longer be addressed over the MPI (over the
CPU) or Ethernet bus following startup due to a bad parameter assignment, the TIM can be
returned to a defined state using the default startup. Following the default startup, the TIM
can be assigned new parameter settings over the MPI interface.

To force a default startup, follow the steps outlined below:
1. Turn off the power for the TIM.

2. Press the reset button accessible from the front, turn on the power while holding down
the reset button.

3. During hardware initialization (LED phase 1), the SF LED is turned off briefly and then
turned on again. Release the reset button at the moment when the RUN LED stops
flashing and the SF LED is turned on again.

4. Wait until the startup of the TIM is completed and the default startup is signaled by the
LEDs.

5. The TIM can then be supplied with its parameters over the MPI interface of the CPU or its
own Ethernet interface.

Note

If the TIM 4R-IE is installed as a CP in an S7-300 and the CPU is of the type CPU 312,
CPU 312-C, CPU 313-C, CPU 314, CPU 314-C, CPU 315-2 DP or CPU 315F-2 DP, the
TIM is assigned the MPI address 3 following a default startup. If another subscriber on
the MPI bus already has MPI address 3, a conflict will arise. You will then have to
disconnect one of the two modules temporarily from the MPI bus to be able to transfer
the parameters (including the correct MPI address) to the TIM.

6. Restart the TIM on completion of the parameter assignment.
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5.7.3

5.7 Startup activities of the TIM module

Startup activities of the TIM 3 and TIM 4

Introduction

LED displays during startup

During startup, the LEDs on the front panel of the TIM 3 / TIM 4 have a different significance
than during normal operation. They are optical indicators of the various startup phases and
provide detailed information about any errors detected during startup.

The following table summarizes the startup phases.

Table 5-46  LED activity on the TIM 3 / TIM 4 during the various startup phases

Phase Activity Explanation

1 Power ON All LEDs light up at the same time.

2 RAM test Starting with LED 6 (DCF77), the LEDs go off one after the other at intervals of
approximately 10 seconds. If an error is detected during the RAM test, LED 1 (SF
group error)
remains lit at the end. If everything is OK, the TIM changes to phase 3.

3 Service mode After all the LEDs have gone off, all LEDs light up again for 5 seconds. During this time,

the user can force a default startup (see below) using the reset button. Otherwise, the
TIM changes to phase 4.

4 Software startup All the LEDs go off again and then light up again one after the other starting with LED 2
(TXD). At this stage of startup, the individual steps of the software startup are signaled
by the LEDs. The LEDs are either lit continuously or flash. The following table lists the
exact meaning of the individual LEDs when lit continuously or flashing during this
startup phase 4.

5 Startup completed The LEDs go off if phase 4 is completed free of errors and then have the significance
according to their definition in normal operation.

Table 5-47  LED activity during software startup (startup phase 4)
Phase Activity LED 2 LED 3 LED 4 LED 5 LED 6
41 Starting the RMOS operating system On
4.2 Starting the TIM firmware (On) On
4.3 Start normal startup (On) (On) On
Start default startup (On) (On) Flashes

4.4 Startup of the TIM as CP in the S7-300 rack (On) (On) (On/flashes) On
Startup of the TIM on MPI (TIM 4 only) (On) (On) (On/flashes) Flashes

4.5 Normal startup with parameters (On) (On) On (On/flashes) On
Normal startup without parameters (On) (On) On (On/flashes) | Flashes
Default startup (On) (On) Flashes (On/flashes) | Flashes

The LEDs whose activity is not shown in brackets ( ), provide the actual information on the
current startup phase.
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5.7 Startup activities of the TIM module

Group error LED

Default startup

226

If an error occurs during startup, the red group error LED (SF) lights up and, if the TIM 3/
TIM 4 is installed as a CP in an S7-300 rack, a diagnostic interrupt is sent to the CPU. A
message to this effect is also entered in the diagnostic buffer of the TIM 3/ TIM 4. In the
chapter on the SINAUT Diagnostics and Service tool, you will find a table with a summary of
all the errors that can cause the group error LED to light up, as well as a detailed description
of each error message.

Note

After transferring the SDBs to the TIM, the group error LED flashes for approximately 10
seconds. This indicates that the TIM has registered the transfer and will automatically start a
reset after a further 10 seconds and the parameter assignment from the newly transferred
SDBs will be adopted. The TIM then behaves the same as following power "ON".

If the situation arises that the TIM 3 / TIM 4 can no longer be addressed over the MPI bus

following startup due to a bad parameter assignment, the TIM can be returned to a defined
state using the default startup. Following the default startup, the TIM can be assigned new
parameter settings over the MPI bus.

To force a default startup, follow the steps outlined below:
1. Press the reset button accessible from below until all the LEDs on the TIM light up.
2. Follow the various startup phases of the TIM based on the LED display.

3. During startup phase 3 (service mode, see table), press the reset button again until all the
LEDs on the TIM light up.

4. Wait until the startup of the TIM is completed and the default startup is signaled by the
LEDs.

5. The TIM can now have new parameters set over the MPI bus using default MPI
address 3.

Note

If another subscriber on the MPI bus already has MPI address 3, a conflict will arise. You
will then have to disconnect one of the two modules temporarily from the MPI bus to be
able to transfer the parameters (including the correct MPI address) to the TIM.

6. Restart the TIM on completion of the parameter assignment.
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operation

6.1 Introduction

Introduction
The following modem variants are available in the SINAUT ST7 range.

MD720-3 GSM wireless modem
for data transmission over the GSM mobile wireless network by establishing a
dial-up connection (CSD, Circuit Switched Data),
max. 9600 bps

MD740-1 GPRS modem
for data transmission using the GPRS service (General Packet Radio Service)
of a mobile wireless provider,
secure connection with integrated VPN router and firewall,
max. 54 Kbps

MD2 Dedicated line modem
for multipoint connection, can be tapped.
Can also be used as a repeater,
max 19,200 bps

MD3 Modem for the analog telephone network,
max. 33,600 bps.
Can also be used a dedicated line modem for a point to-point connection,
max. 33,600 bps in voice band

MD4 Modem for the digital ISDN network
max. 64,000 bps

6.2 GSM modem MD720-3

Introduction

This section describes the design of the MD720-3 modem, its connectors and display
elements.
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6.2 GSM modem MD720-3

6.2.1 Displays and connectors

The following figure shows the front view of the MD720-3 modem.

Connector for 24 V DC power supply
SET button for service functions
Antenna connector

Display elements
9-pin connector X1 (RS-232 female)
Order number of the modem

D O A WN -

SINAUT
MD720-3

T20-3AAD0

Front view of the MD720-3
modem

LED displays of the MD720-3
The following table summarizes the meaning and activity of the three LEDs on the front of

the modem.
Table 6-1 Meaning of the LEDs on the front of the MD720-3
LED Status Description
S, Q, C together Flash on and off in sequence (fast) Booting
Flash slowly (in sync) Service mode
Flash on and off in sequence (slow) Update
Flash fast (in sync) Error

Flashes once at intervals
Flashes twice at intervals
Flashes three times at intervals

S (Status) Flashes slowly Waiting for PIN input
Flashes fast PIN error/ SIM error
Q (Quality) Flashes slowly Logging into GSM network

Field strength inadequate
Field strength adequate
Field strength good

Always ON Field strength very good
OFF Waiting for PIN
C (Connect) Flashing Terminal mode activated

Flashes slowly: once per second; flashes fast: four times per second
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6.2 GSM modem MD720-3

Pinout of the X1 port

The X1 port is designed as a 9-pin D-sub miniature female connector. The female connector
can be changed to male with the supplied "pin" gender changer. As an RS-232 port, the
pinout corresponds to that of a standardized PC connector.

Table 6-2 Pinout of the X1 RS-232 connector

lllustration Pin no. Signal name Signal direction Remark

1 DCD Output
2 RXD Output
3 TXD Input
4 DTR Input
5 GND

6 DSR Output
7 RTS Input
8 CTS Output
9 RI/T Output

s

Standard connecting cable for the X1 port

The TIM module is connected to the RS-232 X1 connector (female with pin gender changer).
The following standard connecting cable is available.

Table 6-3 Standard connecting cable for the RJ-232 port

Order no. Description lllustration
6NH7701-5AN Cable for connecting
e the GSM modem MD720-3 (X1 port) with a TIM 3V-IE [
/ TIM 4 (RS-232) for data transmission
or
TIM GSM

o the GSM modem MD720-3 (X1 port) with a PC (serial
port / COM port) for configuration and service - -

Cable length 2.5 m

modem

Antenna connector

The jack for connecting an antenna cable with an SMA connector is located at the top of the
front panel.

® |mpedance: Approx. 50 ohms
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6.2 GSM modem MD720-3

CAUTION

Only use antennas from the range of accessories SINAUT Telecontrol intended for the
MD720-3 modem. Other antennas may have detrimental effects on the device
characteristics and may even cause damage.

Connecting to the power supply

Figure 6-1 Connector for 24 VV DC power supply

The screw terminals at the top are for connecting the power supply source:

e 24V DC (nominal), lyp 260 mA

The two screw terminals on the left (24 V) are connected internally (see Figure). The two
screw terminals on the right (0 V) are connected internally.

Installation on a 35 mm standard rail
The MD720-3 is intended for installation on DIN rails complying with DIN EN 50022. There is
a suitable fastener on the rear of the device.

Table 6-4 Dimensions of the MD720-3 modem

MD720-3 Dimensions
W x Hx D (mm) 22.5x99 x 114
Depth with connected cable (mm) approx. 170

6.2.2 Connecting the MD720-3 to the TIM and antenna
The following figure shows how the GSM modem MD720-3 is connected to a TIM over RS-

232 and to an antenna.
ANT794-4MR antenna

6NH7701-5AN connecting cable
Il - .

TIM RS232

i [] MD720-3

Figure 6-2  Connecting the MD720-3 to a TIM over RS-232 and to an antenna
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6.3 GPRS/GSM wireless modem MD740-1

6.2.3 Prerequisites for operation

The following requirements must be met to use the SINAUT MD720-3 in terminal mode:

® SIM card of a GSM network provider with activated CSD data service 9600 bps and call
number for data calls

® Availability of a GSM network

6.2.4 Further documentation

You will find further information on the MD720-3 GSM modem on the SIMATIC NET
Manual Collection CD. The separate manual on the MD720-3 on this CD, includes among
other things information on the following topics:

® |[nserting the SIM card
e Connecting up the device and starting up

® Service functions

6.3 GPRS/GSM wireless modem MD740-1

Introduction
This section describes the design of the MD740-1 modem, its connectors and display
elements.

6.3.1 Displays and connectors

The following figure shows the front view of the MD740-1. modem.

Connector for 24 V DC power supply
Display elements

SET button for service functions
Antenna connector

Display elements

9-pin connector X1 (RS-232 female),
only for service purposes)

Ethernet connector X2 (female RJ-45)
8  Order number of the modem

oo O kA WwDN -

~

SINAUT
MD740-1

TA0-1AAD0:

Front view of the MD740-1. modem
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6.3 GPRS/GSM wireless modem MD740-1

LED displays of the MD740-1

The following tables summarize the meaning and activity of the LEDs on the front of the
modem.

Table 6-5 Meaning of the LEDs (DC5V, STAT, LINK, VPN) on the front panel of the MD740-1

LED Color Status Meaning
DC5V Green ON Device turned on, power supply present
OFF Device turned off, no power supply
STAT Yellow Flashing VPN board operational
LINK Yellow ON Ethernet connection to local computer or LAN established
OFF Ethernet connection to local computer or LAN not established
VPN Yellow ON VPN tunnel established"
OFF VPN tunnel not established

1) Shortly after turning on the MD740-1, the VPN LED is lit briefly although the VPN tunnel is not active. Cause: Self-test of the components

while the device boots.

Table 6-6 Meaning of the LEDs (S, Q, C) on the front panel of the MD740-1

LED Status Meaning
S, Q, C together Flash on and off in sequence Booting
(fast) Update "
Flash on and off in sequence Error
(slow)
Flash fast (in sync)
S (Status) Flashes slowly Waiting for PIN input
Flashes fast PIN error/ SIM error
OFF No GPRS connection
ON GPRS connection exists
Q (Quality) Flashes slowly Logging into GSM network
Flashes once at intervals Field strength not adequate or unknown 2
Flashes twice at intervals Field strength adequate
Flashes three times at intervals | Field strength good
Always ON Field strength very good
OFF Waiting for PIN
C (Connect) OFF No connection
ON Connection to partner (with GPRS: Authentication and IP

assignment were successful)

Flashes slowly once per second; flashes fast: 4 times per second

1) During an update of the communication software, the LEDs first flash slowly in sequence. Later, only the S LED remains ON.
2) Shortly after logging in, the field strength is always signaled as minimal or unknown by the Quality LED flashing once. Cause: At this point in
time, the device has only detected that there is a field strength present. The actual calculation of the field strength takes place at the next

check after 15 seconds.
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6.3 GPRS/GSM wireless modem MD740-1

Pinout of the X1 service port

The X1 port is designed as a 9-pin D-sub miniature female connector. The female connector
can be changed to male with the supplied "pin" gender changer. As an RS-232 port, the
pinout corresponds to that of a standardized PC connector.

Table 6-7 Pinout of the X1 RS-232 connector
lllustration Pin no. Signal name Signal direction Remark

1 DCD Output
2 RXD Output
3 TXD Input
4 DTR Input
5 GND

6 DSR Output
7 RTS Input
8 CTS Output
9 RI/T Output

This service port is required when a firmware update is necessary for the modem section
MD740-1. The user also has access to diagnostic information over this port.

If a laptop or PC needs to be connected to the X1 port for service work, the standard
SINAUT connecting cable 6NH7701-5AN can be used.

Pinout of the X2 port

The connector of the Ethernet port is designed as an 8-pin RJ-45 jack. The pinout is shown
in the following table.

Table 6-8 Pinout of the RJ-45 Western jack for the Ethernet port
lllustration Pin no. Signal name Signal direction Remark

1 TXD+ Output

2 TXD- Output

3 RXD+ Input

4 -

5 -

6 RXD- Input

7 -

8 -

There is no standard connecting cable available in the SINAUT range to connect the
MD740-1 to Ethernet. Use the suitable Ethernet connecting cables (for example IE TP Cord)
from the SIMATIC NET product range (catalog IK PI).
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6.3 GPRS/GSM wireless modem MD740-1

Antenna connector
The jack for connecting an antenna cable with an SMA connector is located at the top of the

front panel.
® |mpedance: Approx. 50 ohms

CAUTION

Only use antennas from the range of accessories SINAUT Telecontrol intended for the
MD740-1 modem. Other antennas may have detrimental effects on the device
characteristics and may even cause damage.

Connecting to the power supply

s
%.%\%%

Figure 6-3  Connector for 24 V DC power supply

The screw terminals at the top are for connecting the power supply source:

e 24V DC (nominal), lyp 360 mA
The two screw terminals on the left (24 V) are connected internally (see Figure). The two
screw terminals on the right (0 V) are connected internally.

Installation on a 35 mm standard rail
The SINAUT MD740-1 is intended for installation on DIN rails complying with DIN EN 50022.

There is a suitable fastener on the rear of the device.

Table 6-9 Dimensions of the MD740-1 modem

MD740-1 Dimensions
W x Hx D (mm) 45 x99 x 114
Depth with connected antenna / Ethernet cable (mm) approx. 170
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6.3.2

6.3.3

6.3 GPRS/GSM wireless modem MD740-1

Connecting the MD740-1 to the TIM and antenna

The following figure shows how the GPRS modem MD740-1 is connected to a TIM over its
Ethernet connector (IE) and how the SMA connector is connected to an antenna.
IE patch cable
(=

(=
% % ANT794-4MR antenna

S5
1=1S]

MD740-1
s =

TIM 3V-IE
Figure 6-4  Connecting the MD740-1 to a TIM and an antenna

Prerequisites for operation
To use the MD740-1, the following requirements must be met:
® A subscriber contract with GSM network operator that supports GPRS
e SIM card for enabling GPRS for the user by the network operator

IP address of the partner

To allow the MD740-1 to establish a VPN connection actively, the partner must have a fixed
IP address. (An IP address consists of a maximum of 4 three-digit numbers separated by a
period, for example: 255.122.201.115). Many Internet Service Providers (ISPs), however,
assign the IP addresses dynamically; in other words, the IP addresses of the computers or
networks with access to the Internet change. A fixed IP address can be obtained in the
following ways:

* Fixed IP address with dedicated line to the GPRS provider

The partner is connected directly to the GPRS provider over a leased dedicated line. The
network operator then normally assigns a fixed IP address.

e Fixed IP address from Internet Service Provider

The partner is available over the Internet and a fixed IP address has been assigned to it
by the Internet service provider. (Can be applied for from several Internet service
providers.)

e Fixed DNS name from DynDNS service

To solve the problem of dynamic IP address assignment, DynDNS services can be used.
With such a service, the partner can be reached using a fixed domain name regardless of
its current dynamic IP address. Each time the IP address changes, the partner signals
the new IP address to the DynDNS server so that the domain name on the DNS server is
always assigned to the current IP address. Use of a DynDNS service is subject to
entering a contract with a suitable provider, for example DynDNS.org or DNS4BIZ.com.
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6.4 MD?2 dedicated line modem

6.3.4 Further documentation

For more detailed information on the GPRS/GSM wireless modem MD740-1, refer to the
SIMATIC NET Manual Collection. The separate manual on the MD740-1 on this CD,
includes among other things information on the following topics:

e Commissioning
e Configuration

® Service functions

6.4 MD2 dedicated line modem

This section describes the design of the MD2 modem, its connectors, display elements and
switches.

6.4.1 Indicators and connectors accessible from the front

The following figure shows the front view of the MD2 modem with the front panels closed.
LT T Front panel labeled 'Modem’

TXDO1 _~"| Behind this there are RS-232 and RS-485
m RXD % 2 Modem connectors to link the modem to the end
C device (TIM) or to other MD2 modems.
DTRIO|3
RTS/ONL[C}4
CTS/RI[C]5
DCD[C6

\_I Display elements

Front panel labeled ‘SINAUT ST7'.
| Behind this there is the connector for 24 V DC
/ and the modem WAN connector (RJ-12
Western jack).

Indicates current hardware version

SINAUT

ST7 7

\

] 3l

6NH7810-0AA20 T

| Order number of the modem

Figure 6-5  Front view of the MD2 modem with the front panels closed
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LED displays of the MD2

6.4 MD?Z2 dedicated line modem

The following table summarizes the meaning and activity of the six LEDs on the front of the

modem.
Table 6-10  Meaning and activity of the LEDs on the front of the MD2

LED no. |Labeling Description

1 TXD Transmit data
The LED flashes in rhythm with the data flow sent to the modem by the
terminal device (TIM) over the RS-232 or RS-485 interface.

2 RXD Receive data
The LED flashes in rhythm with the data flow sent by the modem to the
terminal device (TIM) over the RS-232 or RS-485 interface.

3 DTR Data terminal ready
Indicates the status of the DTR signal of the connected terminal (TIM). As
soon as a TIM has started up, it sets its DTR signal to 1 so that the DTR
LED on the MD2 modem is lit continuously.

4 RTS / ONL Request to send (RTS)
Indicates the status of the RTS signal of the connected terminal (TIM).
When a TIM wants to turn on the transmitter of the modem, it sets its
RTS signal to 1. As long as RTS is set to 1, the RTS LED is lit on the
MD2 modem. The LED goes off as soon as the TIM deactivates the RTS
signal.

5 CTS/RI Clear to send (CTS)
When the transmitter of the modem has been turned on by RTS, the
modem signals back to the terminal (TIM) that it is clear to send by
setting its CTS signal to 1. As long as CTS is set to 1, the CTS LED on
the MD2 modem is lit. The LED goes off as soon as the TIM deactivates
the RTS signal and turns off the transmitter of the modem.

6 DCD Data carrier detect
The DCD LED goes on as soon as the MD2 modem detects an adequate
receive level over its receive channel. It goes off when the receive level is
no longer detected.

The ONL and Rl labels have no significance for the MD2.

Front view of the MD2 with removed front panels

The following figure once again shows the front view of the MD2 modem, here, however, the
front panels have been removed to show the connectors located behind them.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06

237



Installing and putting a SINAUT modem into operation

6.4 MD?2 dedicated line modem

| 3

®
N °|Lpe
- N®

O B

RXD
DTR
RTS/ONL
CTS/RI
DCD

[ [ [T [O] [O] [O]
o B~ W N -

|

L N®A T
N \

X1

X1 9-pin male connector:

000 o0 o0
©o 0 o0 o

—

RS-232 port for connecting the end device
/ (TIM) or to connect to a further MD2 modem
to form a repeater

The RS-232 interface is activated using a
4-pin DIL switch. This is accessible from
below through the housing grill

X2 9-pin female connector:

RS-485 port for connecting the end device
(TIM) or for parallel connection of a further
MD2 modem.

The RS-485 interface is activated using a
4-pin DIL switch. This is accessible from
below through the housing grill

Access (from below) to X3 WAN jack of the
modem (RJ-12 Western jack)

/
[

\

[

X2

\| Power supply connector for 24 V DC

Figure 6-6  Front view of the MD2 modem with removed front panels

Pinout of the RS-232 and RS-485 ports

The X1 connector is designed as a 9-pin D-sub miniature male connector. The pinout is
shown in the following table. As an RS-232 port, the pinout corresponds to that of a

standardized PC connector.

The RS-232 interface can be activated using a 4-pin DIL switch accessible from below

through the housing grill.
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Table 6-11 Pinout of the X1 RS-232 connector

lllustration Pin no. Signal name Signal direction Remark

1 DCD Output
2 RXD Output
3 TXD Input
4 DTR Input
5 GND

6 DSR Output
7 RTS Input
8 CTS Output
9 RI/T Output

The X2 RS-485 connector is designed as a 9-pin D-sub miniature female connector. The
pinout is shown in the following table.

The RS-485 interface can be activated and the terminating resistor activated using a 4-pin
DIL switch accessible from below through the housing grill.

Table 6-12  Pinout of the X2 RS-485 connector

lllustration Pin no. Signal name Signal direction | Remark
1
Q 2
3 Data B Bidirectional
4
5 M5 - 0 V for bus termination in
connector”
6 P5 - 5V for bus termination in
connector?
7
O 8 Data A Bidirectional
9

*) It is advisable to activate the terminating resistor for the RS-485 bus in the connector and not in the modem itself.

Standard connecting cable for the RS-232 and RS-485 port

The TIM module, one or more MD2 modems, or another terminal with a suitable interface
can be connected to the 9-pin X1 RS-232 connector or X2 RS-485 connector.

The following standard connecting cables are available for the X1 and X2 connectors.
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Table 6-13  Standard connecting cables for the RS-232 and RS-485 port

Order no. Description lllustration

6NH7701-4AL Connecting cable to connect the MD2 modem (RS-232) to a
TIM 3V-IE, TIM 4 or TIM 4R-IE (RS-232) or other DTE with
a 9-pin RS-232 interface with an identical pin assignment.
Cable length 1.5 m

=
e

TIM

6NH7701-4DL Connecting cable to connect the MD2 modem (RS-485) to a
TIM 4 or TIM 4R-IE (RS-485) or other DTE with a 9-pin RS-
485 interface with an identical pin assignment.

Cable length 1.5 m

=
|

TIM

6NH7701-1CB Cable for connecting two MD2 modems (RS-232) to form a
repeater.
Cable length 0.3 m

=
S

TIM

Note

The standard connecting cable 6NH7701-4AL for connecting the modem to a TIM module
(RS-232) is connected to the modem "head first" so that the cable comes away towards the
top.

With a TIM 4, the standard connecting cable is also connected from above. With the

TIM 3V-IE variants and the TIM 4R-IE, the cable is connected from below.

The following figures show how the connecting cables listed above are assembled.
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TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
- Hoqsing - | Hoqsing S
O sh|1eld {, \‘I beD ,/ \\ sh‘:eld O
i R
amil XD R
D DTR D
4 4
b GND P
5 I I 5
| | DSR | |
6 '. f RTS '. f 6
() 7 ] T 7 O
\ 1 CTS \ 1
Sub-D socket 8 ‘\ ;' RT ‘1‘ ;' 8 Sub-D socket
9-pole 9 F F 9 9-pole
Figure 6-7  Assembly of the standard connecting cable 6NH7701-4AL
TIM4/TIM4R-IE| Pin no. Interconnection Pin no.| Modem MD2,
(RS-485) MD3 (RS-485)
- Housing Housing S
hield [\ | shield
O shie N N shie O
1 I P
5 I.' ,‘ Data B : ,‘ A ()
3 ‘ : || Data A _— < : || B1 (3)
i B
1 1 1 1
° |1 |
6 | ] | ]
Vo Vo
) 7o b O
Sub-D socket 8 l\ ," l‘. ," Sub-D socket
9-pole 9 \vi \/ 9-pole
Figure 6-8  Assembly of the standard connecting cable 6NH7701-4DL
Modem MD2 | Pin no. Interconnection Pin no.| Modem MD2
(RS-232) (RS-232)
Gehause- Gehause-
O schgirm _,I,"\‘I ,I,"\‘I_ sch;rm O
I RxD RXD 1|
2 L2
3 1 TXD > XD | 3
1 1 ] 1
i [
1 1 GND GND 1
5 T T 5
6 |1 b e
I__RTS RTS 1+ i
7\ : . m ; O
D-sub female connect& ‘\ ," d ‘\ ;' 8 D-sub female connector
9-pin 1 V] DeD Deh VA 1 9-pin

Figure 6-9  Assembly of the standard connecting cable 6NH7701-1CB
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You will find examples of connecting the MD2 to a TIM, parallel connection of more than one
MD2 to connect a star ring network to a TIM, or the interconnection of two MD2s to form a
repeater below in the section Connecting the MD2 to TIM, L TOP and dedicated line.

6.4.2 Configuration switches accessible from above

The following figure shows the MD2 modem from above. It indicates the location of the 5-pin
and 10-pin DIL switches that are accessible from above.

required function of the MD2 dedicated

5-pin + 10-pin DIL switch for setting the
line modem

il
T
\

=
Wi

i

T
%

3456|789

ﬁ
:

i
N

I
[12
I
]

| Front panel labeled ‘Modem’

Figure 6-10 View of the MD2 modem from above

Settings with the DIL switches accessible from above

The following figure shows the settings possible on the 5-pin and 10-pin DIL switches. These
switches can be accessed from above through the grill in the modem housing.
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Channel 1 (2-wire)
4-wire mode
Transmit level -6 dB

=1

6.4 MD?Z2 dedicated line modem

Control signal = RTS
Squelch OFF
(not used)

=

FELPEELIY

OFF
ON

Transmit level 0 dB ﬂ L | t Reset Test receive
2-wire mode Squelch ON
Channel 1 + 2 (2-wire) Reserved
Baud rate| 4 5

1200 |OFF|OFF

2400 |OFF| ON

9600 | ON |OFF

19200 | ON | ON
1 1
Mode 1 2 3 4 Character format 5 6 7
Normal OFF | OFF | OFF | OFF | [Asynchronous 11 bits| OFF | OFF | OFF
Repeater OFF | OFF| ON | OFF Asynchronous 10 bits| OFF | OFF | ON
With RS-485 OFF | OFF | ON | ON
port
Test f H constant | ON | OFF | OFF | ON
Test send RS485| ON | OFF | ON | OFF
Test send ON | OFF| ON | ON
Test receive ON | ON | OFF | OFF
Test f vaud ON | ON | OFF| ON
TestfL ON | ON | ON | OFF
Testfn ON | ON | ON | ON
Figure 6-11 Possible settings with the DIL switches accessible from above

When the MD2 modem ships, all DIL switches are in the OFF position. This corresponds to
the following basic setting:

® Transmit level -6 dB

® 4-wire mode

Baud rate 1200 bps

Normal operating mode

Channel 1 ON (fixed setting for 4-wire mode)

Message consists of 11-bit asynchronous characters

Control output switched with RTS (only relevant for wireless connection)

The following table contains more information on configuring these default settings

individually.

Table 6-14  Settings on the 5-pin DIL switch
Setting on Meaning
DIL switch

OFF
ON

HiLH
1
|

Transmit level -6 dB / -15 dB

For more detailed information, refer to the description of the 10-
pin DIL switch at switch 10.
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Setting on Meaning
DIL switch
Transmit level 0 dB / -9 dB
SEF _ For more detailed information, refer to the description of the 10-
1 pin DIL switch at switch 10.
This allows the distance to be increased without regeneration.
4-wire mode
SEF “ This setting is necessary if a separate wire pair is used for the
2 transmit and for the receive direction. In this mode, the setting
I of switch 3 is irrelevant.
2-wire mode
8EF = This setting is necessary if a common wire pair is used for the
2 transmit and receive direction. In this mode, the setting of
switch 3 is relevant. This is then used to set whether only one 2-
wire line is actually connected (channel 1) or whether two 2-wire
lines are connected (channel 1+2), for example, in a control
center when communication to the stations is over two separate
2-wire connections ('small star network’).
Channel 1 (2-wire)
8,'3': “ In 2-wire mode, only channel 1 is used; in other words, only one
3 2-wire line is connected to the modem (see also switch 2).
Channel 1+2 (2-wire)
SEF “ In 2-wire mode, channels 1+2 are used; in other words, two
3 separate 2- wire lines are connected to the modem (see also
—— switch 2).
Baud rate 1200 bps (see also note)
o e At this speed, the modem is compatible with SINAUT ST1
modems MD100, MD124 and LGM 1200H1.
]
Baud rate 2400 bps (see also note)
o ik At this speed, the modem is compatible with the SINAUT ST1
MD124 modem.
Baud rate 9600 bps
OFF ]
]
]
Baud rate 19200 bps
o il At this speed, the modem is compatible with the SINAUT ST1
MD124 modem.
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Note

The transmission speeds 1200 and 2400 bps are suitable for lines whose bandwidth is
limited to the normal voice band (300 Hz — 3400 Hz). This is typically the case with lines
leased from public telephone companies. For the MD2 modem, there is an approval from the
German Telekom for connection to transmission paths with analog connection points (2-
wire) and 3.1 kHz effective bandwidth (300 Hz — 3400 Hz).

Table 6-15  Settings on the 10-pin DIL switch

Setting on DIL switch

Meaning

on |TNEN

1234

:

Normal mode

Set this mode when the MD2 is connected to a TIM over its RS-232
port.

OFF [T
ON L]

Repeater

Set this mode when two MD2s are connected together to form a
repeater. The other parameters such as transmitter level, 2- or 4-wire
and the baud rate must be set at the 5-pin DIL switch.

OFF
ON
1234

i

Interface with RS-485

Set this mode when the MD2 is connected to a TIM or other MD2
over its RS-485 port.

OFF
ON
1234

i

Test mode: Test f H constant *)

In this test mode, the upper keying frequency is output permanently
at the transmitter output of the modem. This mode can be used for
level measurement.

Test mode: Test send RS-485 *)

ON |OE00

8,'3': = . - . In this test mode, a short message (2 bytes) in the asynchronous 11-
bit format is output permanently at the transmitter output of the
I — modem and on the RS-485 interface.
Test mode: Test send *)
OFF [T

In this test mode, a short message (2 bytes) in the asynchronous 11-
bit format is output permanently at the transmitter output of the
modem.

OFF ]
ON (L0

Test mode: Test receive *)

This test mode, along with the "Test send RS-485" and "Test send"
test modes, checks the function of the transmission line and the
receiver unit of the modem.
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Setting on DIL switch

Meaning

OFF [T
ON (OOd0

Test mode: Test f baud *)

In this test mode, the lower and upper keying frequency is output
alternately at the clock rate of the transmission speed at the
transmitter output of the modem.

This corresponds to the binary character sequence 01010101...

Test mode: TestfL *)

ON (L0000

8;': Bl - In this test mode, the lower keying frequency is output permanently
at the transmitter output of the modem.

|
Test mode: TestfH *)

OFF

In this test mode, the upper keying frequency is output permanently
at the transmitter output of the modem.

*) For detailed explanations of the test modes, refer to Chapter 4 of the MD2 Modem Description 6NH7811-0AA21 that can be ordered

separately.

Setting on DIL switch

Meaning

on (ITTTYHY

567

:

Character format: Message consisting of a series of asynchronous
characters, each 11-bit (1 start bit, 8 data bits, 1 parity bit, 1 stop bit).
This is the standard setting for sending SINAUT ST1 or SINAUT ST7
messages. In this case, message format FT 1.2, based on 11-bit
asynchronous characters is normally used for transmitting over
dedicated lines.

on |ITTTHE

a
(o]
~

Character format: Message consisting of a series of asynchronous
characters, each 10-bit (1 start bit, 8 data bits, 1 stop bit).

This setting is required for transmitting SINAUT ST7 messages over
dedicated lines with the optional FT 2 message format. This format is
based on 10-bit asynchronous characters.

OFF
ON

:

Control output switched with RTS

A floating optical relay is provided on pins 1 and 6 of the RJ-12
Western plug. This is active as long as the terminal device (TIM)
outputs the RTS signal (request to send) to the MD2 modem. This
control signal can be used to switch on a wireless device when the
MD2 modem is used in conjunction with a wireless system.

OFF
ON

Reserved

ik

Squelch OFF *)

8;': This is a mandatory setting for the MD2 in conjunction with a TIM.
|
Squelch ON *)
8,'3': s This setting is not permitted for the MD2 in conjunction with a TIM.
10
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Setting on DIL switch Meaning
Reset "Test receive" off / normal transmit level *)
85': IDI Depending on the selected mode, this switch has two meanings:
10 In the "Test receive" mode, this switch setting has no function.

In all other modes, the transmit level for operation of the modem on
normal dedicated lines is set depending on switch S1 (5-pin DIL
switch) to 0 dB (S1 = ON) or -6 dB (S1 = OFF).

Reset "Test receive" on / reduced transmit level *)

85': B Depending on the selected mode, this switch has two meanings:

10 In the "Test receive" mode, the test operation can be reset.

In all other modes, the transmit level for operation of the modem on
telephone company leased lines is reduced. Depending on switch S1
(5-pin DIL switch), the transmitter level is then set to

-9dB (S1=0N) or to -15 dB (S1 = OFF).

*) For detailed explanations of the squelch function and "Reset Test receive”, refer to Chapter 4 of the MD2 Modem Description 6NH7811-
0AA21 that can be ordered separately.

6.4.3 Connectors and configuration switches accessible from below

The following figure shows the MD2 modem from below with the X3 RJ-12 Western jack, the
DIL switch for activating the RS-232 or RS-485 port and the DIL switch for activating the
WAN terminating resistors.
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Front panel labeled ‘Modem’

X3 6-pin RJ-12 Western jack:
WAN connector for the MD2 modem. The
connecting cable is supplied with the MD2

‘ 4-pin DIL switch to activate the WAN
]
’ terminating resistors

L1
‘ ‘ E T This 4-pin DIL switch specifies whether the
‘ ‘ % N‘\H"\ RS-232 or RS-485 interface will be activated.

Below, the standard settings for RS-232 or
‘ ‘ RS-485:

W 8EF RS-232 interface activated
123 4| (as shipped)

RS-485 interface activated,

OFF @ terminating resistor not
U 1234

ON activated. Must be activated
on the last connector.

=EES

[T0 001

Figure 6-12 View of the MD2 modem from below

DIL switch for activating the RS-232 or RS-485 port

On the bottom of the modem housing, a 4-pin DIL switch is accessible with which you can
specify whether the RS-232 or the RS-485 port is active. For RS-485 operation, you can also
activate the terminating resistor. It is, however, recommended that you activate this
terminating resistor on the RS-485 connector on the last MD2.

The following figure shows the possible settings in general.

No RS-485
RS-485—| [T terminating

OFF [JOJLILT] resistor
ON

I
RS-485

RS-232 4 L terminating
resistor
activated

Figure 6-13 Possible settings on the 4-pin DIL switch to activate RS-232/RS-485
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DIL switch for activating WAN terminating resistors

On the bottom of the MD2 housing, a further 4-pin DIL switch is accessible. This switch
activates terminating resistors at the WAN end. The following figure summarizes the possible
settings, the table lists the default settings.

High-resistance, High-resistance,
channel 2 T channel 1

on |HHTE

1234
600 ohms, channel 2 _| L_ 150 ohms, channel 1
150 ohms, channel 600 ohms, channel 1

Figure 6-14 Possible settings for the WAN terminating resistors

Table 6-16  Default settings for the WAN terminating resistors

Attachment type Baud rate Setting on DIL switch Remark
End point 1200 bps The MD2 is located at the beginning or end of
2-wire (channel 1) 2400 bps OFF BHBIDI a 2-wire or 4-wire line and is set to a
2 x 2-wire (channel 1+2) ON 1234 transmission speed of 1200 or 2400 bps
4-wire
9600 bps End point as above but with transmission
19200 bps SEF EHHH speed set to 9600 or 19200 bps.
1234
Tapping point 1200 bps The MD2 is not located at the beginning or
2-wire (channel 1) 2400 bps OFF IQIHEHDI end of a 2-wire line; it taps into this 2-wire line
ON 1234 along the way with high resistance. The
transmission speed is set to 1200 or 2400
bps.
9600 bps End point as above but with transmission
19200 bps SEF EHHIDI speed set to 9600 or 19200 bps.
1234
Tapping point 1200 bps The MD2 is not located at the beginning or
4-wire 2400 bps OFF EIEIEIIDI end of a 4-wire line; it taps into this 4-wire line
9600 bps ON 1234 along the way with high resistance.
19200 bps

Pinout of the RJ-12 Western jack

The X3 connector is designed as a 6-pin RJ-12 Western jack. The pinout is shown in the
following table.
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Table 6-17  Pinout of the X3 RJ-12 Western jack for the MD2 modem

lllustration Pin no. Signal name | Signal direction Remark
5 al Input or bidirectional (channel 1) With 2-wire: Input and output
6 2 b1 channel 1
ix\ With 4-wire: Input
3—— 4 a2 Output or bidirectional (channel 2) With 2-wire: Input and output
2/—/ 3 b2 channel 2
1 With 4-wire: Output
1 a Output Output optical relay
RTS
6 b
RTS

The RTS signal can be output over the floating optical relay at pins 1 and 6 of the RJ-12
connector.

The technical specifications of this output are as follows:
® max. connected voltage = 60 V AC/DC

® R onmax =3 ohms

® | max =400 mA

A suppressor circuit does not exist for the output.

Standard connecting cable for the RJ-12 port

The connecting cable 6NH7700-2AR60 ships with every MD2 modem. This allows the MD2
modem to be connected to an LTOP overvoltage protection module. The actual connection
of the dedicated cable is on the LTOP overvoltage protection module using screw terminals.

The connecting cable can also be ordered as a spare under the number shown.

Table 6-18  Standard connecting cable for the MD2 modem

Order no.

Description lllustration

6NH7700-2AR60

Connecting cable with 2 x RJ-12 Western plugs for
connection to the MD2 modem (RJ-12) with an LTOP
overvoltage protection module (RJ-12). The cable is also
suitable for an MD2 integrated in a TIM.

Cable length 6 m

250

The pinout of the two RJ-12 plugs is identical.

Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the plug
than if you hold the RJ-12 plug itself. When inserting it, make sure that you can hear the RJ-
12 connector click into place!
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6.4.4 Connecting the MD2 with TIM, LTOP and dedicated line

Introduction

The following figures illustrate the various options for connecting the MD2 modem to a TIM
or other MD2 modems as well as to a dedicated line over an LTOP.

For more detailed information on connecting, wiring up and setting the LTOP, refer to the
section Line transformer with L TOP overvolfage protection.

Connecting an MD2 with a TIM over the RS-232 port

Only one (1) MD2 modem can be connected to a TIM over the RS-232 port. This allows the
following end point and tapping point configurations.

2-wire end point 2-wire end point

6NH7701-4AL connecting cable 6NH7701-4AL connecting cable
Il . .

g .|
| | ' '
T ” RS232 o2 ” ﬁ RS232 ﬁ H ﬁRS%Z oz H ﬁ o

Connecting cable g
6NH7700-2AR60 B

—|®

Connecting cable
6NH7700-2AR60 m

siM
Overvoltage protection
LTOP1|| LTOP1 LTOP2

Overvoltage protection

LTOP2
6NH9821-0BC11 6NH9821-0BC12
[SIS] [S[S[S]
2-wire dedicated line © 4-wire dedicated line * *®

Figure 6-15 Connecting an MD2 to a TIM over RS-232, 2-wire and 4-wire end point variants
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2 x 2-wire end point

2-wire tapping point

6NH7701-4AL connecting cable

1]
| |
o e (2 e

Connecting cable g
6NH7700-2AR60 B

5] “ S

Overvoltage protection
LTOP2 ||LTOP2
6NH9821-0BC12

6NH7701-4AL connecting cable
Il . .

|M [

=

1
RS232 | MD2 RS232

Overvoltage protection

[SIS[S]
2-wire 2-wire
Dedicated line » a Dedicated line
(1. path) = = (2. path)

Connecting cable -
6NH7700-2AR60 B

siMis

LTOP2 |[LTOP2
6NH9821-0BC12

[SIsIs]

e > wire .
tapping point

Figure 6-16 Connecting an MD2 to a TIM over RS-232, 2 x 2-wire end point and 2-wire tapping point

variants
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6NH7701-4AL connecting cable
I = .

1
| |
ﬁl |] ﬁ RS232 IM:|D2 |] ﬁ RS232

Connecting cable g
6NH7700-2AR60 ®

——
I ] I
sIMicRIETS
Overvoltage protection

LTOP2 (| ToP2|| ||LTOP2
6NH9821-0BC12

[SIS]

4-wire
tapping point

[SISIS]

Figure 6-17 Connecting an MD2 to a TIM over RS-232, 4-wire tapping point variant

Note

Any TIM with an RS-232 port can be used, in other words, the TIM 3V-IE variants, the
TIM 4R-IE and all TIM 4 types.

Connecting several MD2s with a TIM over the RS-485 port

Several MD2 modems can be connected to a TIM over the RS-485 port. This type of
configuration is necessary when several dedicated lines come together on one TIM; in other
words when connecting a star network. The following figure shows this configuration with
standard components.
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 — [  — [  — ]  — ]
” RS-485 |] |] |]
TIM MD2 MD2 MD2 D
e o o
i [] f RS-485 i"‘ Q ' ﬂ RS-485
I I I
[T T (TP
Activate
[f] il 1Y the
Connecting qible terminating
6NH7701-4D_. G = == | e resistor on
¢ oo the last
- - - connector

Connecting cable @ Connecting cable g Connecting cable g
6NH7700-2AR60 W 6NH7700-2AR60 ® 6NH7700-2AR60 m

5

Overvoltage protection
LTOP1 - 6NH9811-0BC11

or LTOP1 LTOP2 LTOP2
LTOP2 - 6NH9821-0BC12 o] ENS SEE
2-wire ! 4-wire § 1 2-wire 1 2-wire
Dedicated line = Dedicated line = = Dedicated line , . Dedicated line
" o (1. path) = - (2. path)

Figure 6-18 Connecting several MD2s to one TIM over RS-485, star-shaped convergence of several
dedicated lines

For the connection from the TIM to the first MD2, the 6NH7701-4DL standard connecting
cable is used. For the connection to the other modems, there is no preassembled connecting
cable available. These can, nevertheless, be implemented with the standard components
from the S7 range. The same parts can be used as when creating an MPI connection. As
cable, we recommend 6XV1830-0AH10, and as connector 6ES7972-0BA12-0XA0. When
necessary, the RS-485 terminating resistor can be activated in this connector.

Note

Any TIM with an RS-485 port can be used, in other words, all TIM 4 types and the
TIM 4R-IE. The TIM 3V-IE variants only have an RS-232 interface. If necessary, a
commercially available RS-232/RS-485 converter would need to be used.

Note

Do not forget to activate the terminating resistor for the RS-485 bus on the last connector
using the slider switch.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06



Installing and putting a SINAUT modem info operation

6.4 MD?Z2 dedicated line modem

The dedicated line is connected over the LTOP 1 or LTOP 2 overvoltage protection module.
The figure shows various options for connecting a 1 x 2-wire, 1 x 4-wire or 2 x 2-wire end
point per MD2 modem. Depending on the type of end point, a setting must be made on the
modem at the 5-pin DIL switch accessible from above.

RS-485 operation of the MD2

If several MD2s are connected in parallel over the RS-485 port, remember the following
when making the settings for the modem and setting the parameters for the TIM:

1. The MD2 modem must be set to the "interface with RS-485" mode using the 10-pin DIL
switch.

2. The RS-485 interface must also be activated at the 4-pin DIL switch accessible from
below.

3. The RS-485 interface of the TIM connected to the MD2 modem must also be activated at
the 8-pin DIL switch accessible from above (applies to all TIM 4 types).

4. When setting the parameters for the WAN access of the TIM connected to the MD2,
remember that a RTS-CTS delay = 1 ms must be configured.

Properties - SINAUT Dedicated Line TIM 42D (RO/54) ﬂ

General | Metwark I:u:unnectiu:unl Basic Param. Dedicated Line |

— Time options |
Setting an RTS/CTS

RTS/CTS delay time [ms]: 1 delay time of 1 ms.

Palling maoritaring time []:

Send delay time [ms]:

TW

Figure 6-19 Setting parameters for the WAN access in the "Dedicated Line" tab

Note

If the MD2 is operated over its RS-485 port, no communication with the otherwise
incompatible MD100 modem is possible. These are only compatible when the RS-232
port of the MD2 is used.
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TIM Pin no.| Interconnection Pin no.| Modem MD2 /
(RS-485) 1. Modem MD3 (RS-485)
S Housing Housing S
Q shield _‘,’\‘ I,"\‘_ shield O
1 2
2 : .| Data B ', .| A1 (8)
3 ‘ : |l Data A _— < I| |I B1(3)
4 E E Data A : : A2
5 E E Data B E E B2
1 1 ] 1
6 [ [
1 1 1 1
© T i O
Sub-D socket 8 V) V) Sub-D socket
9-pole 9 \/ \/ 9-pole
Interconnection Pin no.| Modem MD2 /
Hoqsing S
:, \\ shield O
[
Data A ," .|| A1 (8)
Data B :l l: B1(3)
- A2
Lo
T B2
-
1 1
Vo
| O
v Sub-D socket
\/ 9-pole
Interconnection Pin no.| Modem MD2 /
Housing
I,’\‘F shield O
[
1 1
Data A ;l l|| Al (8) -
Data B E |: B1(3) o Zm
E E A2 Z o
] ) [elle)
b B2 —o0
] 1
1 )
Vo
L O
|‘\ ," Sub-D socket
\ 9-pole

Figure 6-20 Assembly of the standard connecting cable 6NH7701-4DL (parallel connection of the
MD2)
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Connecting two MD2s to form a repeater

Two MD2 modems can be connected to form a repeater when the distances to be covered
are too great (2-wire or 4-wire repeater). The repeater amplifies the signal and regenerates
the individual characters. For more detailed information on calculating the distances that can
be covered depending on the baud rate and number of tapped stations, refer to the following

table.
Repeater | Connecting cable 6NH7701-1CB
1 1
made up of \_ ! - !
2 x MD2 :
| M m |
1 1
: [ :
1 1
1 1
1 | | 1
1 1
1 1
1 1
—1 |] ! —1 |] —1 |] !
TIM 32 i MD2 RS-232| Mp2 RS-232 i
TIM 42 ' |
| i
v 1 | I T i 1
oyt ! 1
i—T; | iT [] i—T [] |
1 1
1 1
1 1
1 | L 1
| L] ! ’
mE
=
Connecting cable Connecting cable - Connecting cable
6NH7700-2AR60 g 6NH7700-2AR60 m 6NH7700-2AR60 @
Overvoltage [S] ﬁl_ (Sl % (Sl %
protection LTOP2 . (t)'ver\li?l'lggi’
6NH9821-0BC12 LTOP1 LTOP1|| Protection
LTOP2 © © 6NH9821-0BC11
[SISISI [SIS] [SIS]
2-wire I | . 2-wire
dedicated line" " "™ 2-wire 2-wire end o.wire end  dedicated line
tapping point point point

Figure 6-21 Two MD2s as 2-wire repeater with simultaneous 2-wire tapping of a TIM 32 or TIM 42
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Repeater ! Connecting cable 6NH7701-1CB
Il . .
made up of \_1
2 x MD2

TIM 32” ' | MD2 [| RS-232| MD2 RS-2321

TIM 42
= =
Connecting cable B Connecting cable m Connecting cable m
6NH7700-2AR60 ® 6NH7700-2AR60 ® 6NH7700-2AR60 H

Overvoltage [ ’ ;E
protection LTOP2 ] Sl D [S] S] D [S) Qvewoltage
6NH9821-0BC12 protection LTOP2
LTOP2 LTOP2 LTOP2[| 6NH9821-0BC12
[SISIS] [SISIST [SISIST
o+« ] ' L -
4-wire 1+ = o = T S——— 4-wire
dedicated 1 = segj— -t} =—eugg}---. dedicated
line Setting on all LTOP2: line

4-wire end point

Figure 6-22 Two MD2s as 4-wire repeater with simultaneous 4-wire tapping of a TIM 32 or TIM 42

In most cases, a repeater is placed at a location where there is also an ST7 station that
includes a TIM with an integrated MD2 modem (TIM 32 or TIM 42). For this reason, the
schematics show not only the connection of two MD2s to form a repeater but also how a TIM
32 or TIM 42 is tapped into the 2-wire or 4-wire cable at the location of the repeater.
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6.4 MD?Z2 dedicated line modem

Table 6-19  Transmission speeds and frequencies of the MD2 modem
Transmission Center frequency | Frequency Lower keying Upper keying
speed (bps) [Hz] deviation Af (Hz) |frequency (Hz) frequency (Hz)
1200 1700 400 1300 2100
2400 2850 450 2400 3300
9600 / 19,200 27,200 6400 20,800 33,600

Attenuation values of the MD2 modem

Table 6-20  Attenuation values dependent on the transmission speed and wire diameter
Transmission Attenuation per km (dB) at wire diam. (mm) Attenuation | Insertion
speed (bps) 0.6 0.8 0.9 1.9 1.4 per LTOP |loss per

’ ’ ’ ’ ) (dB) tapping point
(dB)
Line terminated with Z = 600 ohms
1200 1.5 1.15 0.9 0.65 0.55 0.2 0.4
2400 1.85 1.4 1.1 0.75 0.6 0.2 0.2
Line terminated with Z = 150 ohms
9600/19,200 |43 |32 [26 |18 |15 1.0 0.2

The values in the table above are guidelines for communication lines without loading coils of
the type 2 x 2 x A J-Y(St)Y (A = core diameter in mm).

Maximum range of the MD2 modem

SINAUT ST7 Station control system - System Manual

Table 6-21  Maximum range dependent on the transmission speed and wire diameter
Transmission Maximum range (km)
speed (bps) Transmit level -6 dB 9 Transmit level 0 dB 9
With LTOP Without LTOP With LTOP ‘ Without LTOP
Core diameter 0.6 mm
1200 21.7-NTP x 0.6 22 -NTP x 0.3 25.7-NTP x 0.6 26 - NTP x 0.3
2400 176 -NTPx04 | 17.8-NTPx0.2 | 20.8-NTPx 0.4 21-NTP x 0.2
9,600/ 19,200 7.2-NTP x 0.6 7.6 —NTP x 0.1 8.6 —-NTP x 0.6 9-NTP x 0.1
Core diameter 0.8 mm
1200 28.3-NTPx0.7 | 28,6 -NTPx0.4 | 335-NTPx0.7 | 33.9-NTPx0.4
2400 232-NTPx0.5 | 23.5-NTPx0.2 | 275-NTPx0.5 | 27.8-NTP x 0.2
9600 / 19,200 9.6 -NTP x 0.7 10.3-NTP x 0.1 11.5-NTPx0.7 | 121 -=NTP x 0.1
259
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260

Maximum range (km)

Core diameter 0.9 mm

1200 36.2-NTPx0.9 | 36.6-NTPx0.5 | 428-NTPx0.9 | 43.3-NTPx0.5
2400 29.6 - NTP x 0.6 30-NTP x 0.2 35-NTP x 0.6 354 -NTP x 0.2
9600 / 19,200 11.9-NTPx0.9 | 126 -NTPx0.1 | 14.2-NTP x 0.9 15-NTP x 0.1
Core diameter 1.2 mm
1200 50.1-NTPx 1.3 | 50.7-NTP x0.7 | 59.3-NTP x 1.3 60 - NTP x 0.7
2400 43.4-NTP x 0.8 44 -NTP x 0.3 51.4-NTP x 0.8 52 -NTP x 0.3
9600 / 19,200 172-NTPx1.3 | 183-NTPx0.2 | 20.5-NTPx 1.3 | 21.6 -NTP x 0.2
Core diameter 1.4 mm
1200 59.2-NTP x 1.5 60 - NTP x 0.8 70.1 -NTPx1.5 | 70.9-NTP x 0.8
2400 54.3 - NTP x 1 55-NTP x 0.4 64.3 -NTP x 1 65-NTP x 0.4
9600 / 19,200 20.6 -NTP x 1.5 22 -NTP x 0.2 246 -NTP x 1.5 26 -NTP x 0.2

NTP = number of tapping points

*) not permitted with postal leased lines. Transmit level must be set to -9 dB.

The values in the table are guidelines.

When calculating the maximum range, a power margin of 4 dB was included. This is to
compensate for fluctuations in cable properties that experience has shown to occur in
practise, and thus always ensure that sufficient signal level is available for problem-free data
transmission. To calculate the values shown in the table, the following formula was used:

ey = [Nmin ]+ NSend B NR(’S B 2 X ALTOP _ ]\[7"])>< Alme"t—l— 2 X ALTOP
A Cable Cable
Ainsert Insertion loss per tapping point [in dB]
Acable Attenuation per km of the cable used [in dB]
ALtop Attenuation per LTOP [in dB]
NTP Number of tapping points
Nmin Minimum receive level [in dB]
(-43 dB for MD2, please use only absolute value in formula)
Nsend Transmit level [in dB]
(normally —6 dB or 0 dB)
NRes Power margin [in dB]
Smax Max. range [in km]

Sample calculation:

For core diameter 0.8 mm, at 2400 bps, with LTOPs and transmit level -6 dB
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5. - [43]+(-6)-4-2x02 ., 0.2+2x0.2
' 1,4 1,4
| _B-6-4-04 o 02404
1.4 1,4
S, 0= 312;6 —NTPx(l)’j — » §,,=232-NTPx0,5

Using the above formula, users can create their own calculations if the data of the cable
being used is known.

For lines leased from the telephone company, the range calculation is unnecessary. Here,
the public telephone company is responsible for an adequate signal level. Recommended
cable quality for lines leased from a telephone company:

Analog connections of the type M.1020 or M.1025 in the landline network.

Determining the receive level

To determine the receive level, the test mode "Test fH constant” Must be set on the MD2
modem at the beginning of the trunk line. This modem then sends the upper keying
frequency of the set baud rate constantly on the trunk line. The existing receive level can
then be measured at the end of this trunk line. If the trunk line is a line with one or more
tapping points, all the tapping points in the line must be included in the line (as well as
LTOPs).

Note

When measuring the level, make sure that the 150-ohm (at 9600 / 19,200 bps) or 600-ohm
(at 1200 / 2400 bps) terminating resistor is set at an end point or 6-kohm terminating resistor
at a tapping point. You should also make sure that the line is not grounded during the
measurement since the signal is symmetrical.

The MD2 modem can still received data down to a minimum received level of -43 dB. Which
level is actually present at the reception location can then be checked with an oscilloscope or
level measuring device. If this is not available, the level can also be measured with adequate
accuracy using a normal voltmeter. To help you in this situation, the following table
summarizes the level values and corresponding (approximate) voltage values (Ues
alternating voltage).

Table 6-22  Comparison of level and voltage values

Level Voltage value (AC) | Level Voltage value (AC) | Level Voltage value (AC)
+10 dB 245V -10 dB 245 mV -25dB 43.5mV

0dB 775 mV -12dB 195 mV -30dB 24.5 mV

-3dB 552 mV -15dB 137 mV -35dB 13.7 mV

-6 dB 389 mV -18 dB 97.8 mV -40 dB 7.8mV

-9 dB 274 mV -20 dB 77.7 mV -43 dB 5.5mV
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6.5 LTOP line transformer with overvoltage protection

Introduction

Copper dedicated lines are highly susceptible to electromagnetic interference. The coupling
of extraneous voltages can be inductive or capacitive, for example due to the effects of
lightning. Direct conductive coupling is also possible due to bad insulation.

The LTOP (Line Transformer with Overvoltage Protection) limits extraneous voltages and
overvoltages to a non-critical level. The floating transformer also provides electrical isolation
preventing coupling of voltages into other cable sections.

6.5.1 Structure

The protection concept

The protection concept involves a combination of components whose functions supplement
each other:

e Overvoltage suppressors filled with inert gas providing protection against high voltage
(G1, G2)

® Inductors that limit the rise in current (L1, L2)
® Metal oxide varistors as fine protection (voltage dependent resistance; R1)
e Transformer for electrical isolation (T1)

e Suppressor diode to limit the secondary voltage of the transformer (V1)

Dedicated line _L1 T Modem

L2
Figure 6-23  Circuit diagram of an LTOP unit

sl £®
=" || ° |82
B & o S
e e |
==

Figure 6-24 Location of the circuit elements of an LTOP 2 (view from above)
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Note

The protection elements in the OPM (Overvoltage Protection Module) undergo high stress
during discharge processes and progressively deteriorate. It is therefore recommended that
you replace the OPMs approximately once a year. To be on the safe side, in regions with
frequent thunderstorms this period should be reduced to approximately 6 months.

The LTOP variants

The housing contains either one LTOP unit (= LTOP 1) or two LTOP units (= LTOP 2). The
following figures show the design of both LTOP variants with their connectors and
configuration switches.

View from above Schematic

Modem connector

N
2% m[ X6[ RI12
— X6 T X2

271 2534

1
—o
—o

e [ @

< [l @
O

LTOP1
I L Dedicated line connec-
123 4
NN
X1
X1 Dedicated line (screw terminals 1, 2, 5, 6)
Chassis (screw terminals 3, 4)

X2 Modem attachment 2-wire over screw terminals
X2 + X3 Modem attachment 4-wire over screw terminals
X6 2-wire/4-wire modem attachment over RJ-12 Western connector; for direct connection of

the SINAUT ST7 MD2 modem over the standard connecting cable (RJ-12 — RJ-12) that
ships with this modem.

S1+ 82 Configuration switches
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View from above Schematic
S=» =75 Modem connector
za 104 ] D1 ee
|27 o Xeleem/ L 77 | X6 RJ12

— — X2 2 53 4 X3
(S S
| Q Q ;g [ N B [ (=M S = 0
—O | O ﬁ
S0 @ » S

12,3458

celosing LTOP2

X1 Dedicated line connector

6.5.2 Connecting up the MD2 modem

The following figures show how the dedicated line modem MD2 is connected up. The LTOP1
or LTOP 2 is connected up over the standard cable that ships with the modem. This cable
has RJ-12 Western plugs at both ends.

Note

Instead of the MD2 modem, the MD2 modem is integrated in a TIM, for example, TIM 32 or
TIM 42 can be used. In this case, the LTOP is also connected up over the standard RJ-12
cable that ships with the TIM.

Please make sure that the MD2 modem has the correct line termination setting:
® For end point 1200 or 2400 bps: 600 ohms
® For end point 19,200 bps: 150 ohms

® For a tapping point: High resistance

Note

Please make sure that the S1 and S2 switches are set correctly in position 1 or 2 as shown
in the following figures!
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Attachment to a 2-wire end point

6.5 LTOP line transformer with overvolfage profection

2-wire end point over an LTOP2

2-wire end point over an LTOP 1
1Pin2, 5:
MD2 iTransmitter +
RJ12 /,_:receiver
—
X6| RJ12
X2 2534
"""" ] IT1
—o
—o
X1
1234 LTOP1
2-wire Q
dedicated;‘
line =———— =

2534

X 112|3]4|5|6

MD2 {Pin2, 5:
'Tran_smitter +
RJ12 /,_:recewer
|
RJ12

LTOP2

2-wire ‘ Q
dedicated¢—=__| L

line

Attachment with a 4-wire end point or 2 x 2-wire end point

4-wire end point over an LTOP2

2 x 2-wire end point over an LTOP2

MD2

1Pin2, 5:
:Receiver
~-1Pin 3, 4:
7 \Transmitter

RJ12
|

RJ12
2534

| | 7

1(2(3|4]5|6

LTOP2

.

4-wire
dedicated
line ¢ —

2534

MD2 | iPin2,5,3,4:
| Transmitter +
RJ12 y receiver
| ,
1
RJ12

LTOP2

2-wire
dedjcated line 1

2-wire —
dedicated line 2 2
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Attachment to a 2-wire tapping point

2-wire tapping point over an LTOP2

MD2

1Pin2, 5:
| Transmitter +

RJI1 2 o receiver

| |
RJ12
2534

“[12llasld 1 TOP2
2-wire & g I<_—> 2-wire

dedicated line

dedicated line
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Attachment to a 4-wire tapping point

4-wire tapping point over two LTOP2

MD2 I Pin 2, 5: Receiver

r—-Pin 3, 4: Transmitter
RJ12 /

| ¢ | | |
]
p—
| ¢ |
| |
X1123456 LTOP2 X1123456 LTOP2
4wire—py— | X =I—— 4-wire
dedicated —_____ ~ “|—— dedicated
line1 — <+—line 2
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6.6 Analog dial-up modem MD3

This section describes the design of the MD3 modem, its connectors, display elements and
switches.

6.6.1 Indicators and connectors accessible from the front

The following figure shows the front view of the MD3 modem with the front panels closed.

N I Front panel labeled 'Modem’
m TXD[O1 | Behind this there are RS-232 and RS-485
RXD% 2 Modem connectors to link the modem to the end
T device (TIM).
DTR|O|3
RTS/ONL|C|4

CTS/RIC|5

DCD|2[6
\_I Display elements
T Front panel labeled ‘SINAUT ST7'.
— — 1

Behind this there is the connector for 24 V DC
I | / and the modem WAN connector (RJ-12
Western jack).
SINAUT /

ST7 _—

Indicates current hardware version

g i

B6NH7810-0AA30 T

| Order number of the modem

Figure 6-25 Front view of the MD3 modem with the front panels closed

LED displays of the MD3

The following table summarizes the meaning and activity of the six LEDs on the front of the
modem for dial-up operation.
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Table 6-23  Meaning of the LEDs on the front of the MD3 for dial-up operation

LED no. Labeling Description
1 TXD Transmit data

The LED flashes in rhythm with the data flow sent to the modem by the
terminal device (TIM) over the RS-232 or RS-485 interface.

2 RXD Receive data

The LED flashes in rhythm with the data flow sent by the modem to the
terminal device (TIM) over the RS-232 or RS-485 interface. The data
flow is indicated both in the data and in the command phase.

3 DTR Data terminal ready

Outgoing call:

The LED lights up when the terminal device (TIM) wants to establish a
connection and goes off as soon as the terminal device wants to
terminate the established connection. If no connection can be
established or the connection is terminated by the partner or is aborted
due to a disruption, the terminal device deactivates the DTR signal as
soon as it receives a message to this effect from the modem.

Incoming call:

The LED lights up when the terminal device (TIM) wants to accept an
incoming call. The LED goes off again under the same conditions as
with an outgoing call.

4 RTS / ONL Modem online (ONL) "receiver taken off the hook"

Outgoing call:

The LED lights up as soon as the modem has received the dialing
command from the terminal device (TIM) and begins connection
establishment. The LED goes off again when the connection is
terminated (by its own terminal device or by the partner) or when the
connection is aborted due to a disruption.

Incoming call:

The LED lights up when the terminal device (TIM) signals with DTR that
it wants to accept the incoming call. The LED goes off again under the
same conditions as with an outgoing call.

5 CTS/RI Ring indicator (RI)
The LED lights up when there is an incoming call.
6 DCD The LED has a dual function:

1. Operating status

This signals the operating status of the modem. The LED lights up after
the power is turned on if the operating voltage is correct. If the modem
is not operational, the LED remains off.

2. Connection established

During normal operation of the modem, the LED goes off as soon as
the two participating modems are synchronized during connection
establishment (reported to terminal device with CONNECT). The LED
lights up again when the connection is terminated or aborted due to a
disruption.

The RTS and CTS signal names are irrelevant for the MD3.

The following table summarizes the meaning and activity of the six LEDs on the front of the
modem for dedicated line operation.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 269



Installing and putting a SINAUT modem into operation

6.6 Analog dial-up modem MD3

Table 6-24  Meaning of the LEDs on the front of the MD3 for dedicated line operation

LED no. Labeling Description
1 TXD Transmit data

The LED flashes in rhythm with the data flow sent to the modem by the
terminal device (TIM) over the RS-232 or RS-485 interface.

2 RXD Receive data

The LED flashes in rhythm with the data flow sent by the modem to the
terminal device (TIM) over the RS-232 or RS-485 interface.

3 DTR Data terminal ready

This LED indicates the signal state of the DTR line of the data terminal
equipment (TIM). Due to the default setting of the MD3, the signal state
of the DTR line in the dedicated line mode has no effect on the modem.

4 RTS / ONL Modem online (ONL)

The modem attempts to establish a connection to the partner modem
after power ON; in other words, the two modems attempt to
synchronize themselves. As soon as they are synchronized, the ONL
LED remains lit but the DCD LED goes off.

If there is no synchronization within 60 seconds, the ONL LED goes off
briefly and then lights up again to indicate that the modem is attempting
to synchronize once again.

CTS/RI -
DCD The LED has a dual function:
1. Operating status

This signals the operating status of the modem. The LED lights up after
the power is turned on if the operating voltage is correct. If the modem
is not operational, the LED remains off.

2. Connection established

The LED goes off as soon as the two modems involved in connection
establishment are synchronized (see also ONL). The LED lights up
when the connection was aborted due to a disruption.

The RTS, CTS and RI signal names are irrelevant for the MD3.

Front view of the MD3 with removed front panels

The following figure once again shows the front view of the MD3 modem, here, however, the
front panels have been removed to show the connectors located behind them.
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6.6 Analog dial-up modem MD3

X1 9-pin male connector:
RS-232 port for connecting the end device
(TIM).

The RS-232 interface is activated using a
4-pin DIL switch. This is accessible from
below through the housing grill

Access from below to the X3 WAN jack of the
modem (RJ-12 Western jack

X2 9-pin female connector:

RS-485 port for connecting the end device
(TIM) or for parallel connection of a further
MD3 modem.

The RS-485 interface and the terminating
resistor are activated using a 4-pin DIL
switch. This is accessible from below through
the housing grill

Power supply connector for 24 V DC

Figure 6-26 Front view of the MD3 modem with removed front panels

Pinout of the RS-232 and RS-485 ports

The X1 connector is designed as a 9-pin D-sub miniature male connector. The pinout is
shown in the following table. As an RS-232 port, the pinout corresponds to that of a

standardized PC connector.

The RS-232 interface can be activated using a 4-pin DIL switch accessible from below

through the housing grill.
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Table 6-25  Pinout of the X1 RS-232 connector

Illustration Pin no. Signal name Signal direction Remark
1 DCD Output
Q 2 RXD Output
3 TXD Input
o 4 DTR Input
0 °9° 5 GND
Z 2 6 DSR Output
o 9¢ 7 RTS Input
8 CTS Output
9 RI/T Output
O

The X2 RS-485 connector is designed as a 9-pin D-sub miniature female connector. The
pinout is shown in the following table.

The RS-485 interface can be activated and the terminating resistor activated using a 4-pin
DIL switch accessible from below through the housing grill.

Table 6-26  Pinout of the X2 RS-485 connector

Illustration Pin no. Signal name Signal direction | Remark
1
O 2
3 Data B Bidirectional
4
5 M5 - 0V for bus termination in
connector”
6 P5 - 5V for bus termination in
connector”
7
O 8 Data A Bidirectional
7 9

*) It is advisable to activate the terminating resistor for the RS-485 bus in the connector and not in the modem itself.

Standard connecting cable for the RS-232 and RS-485 port

The TIM module or other terminal device with a suitable interface is connected to the X1 9-
pin RS-232 connector or the 9-pin X2 RS-485 jack.

The following standard connecting cables are available for the X1 connector or X2 jack.
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Table 6-27  Standard connecting cable for the RS-232 and RS-485 port

6.6 Analog dial-up modem MD3

Order no.

Description

lllustration

6NH7701-4AL

Connecting cable to connect the MD3 modem (RS-232) to a

an identical pin assignment.

Cable length 1.5 m

TIM (RS-232) or other DTE with a 9-pin RS-232 interface with
[ ]
TIM MD
Il . .

6NH7701-4DL

Connecting cable to connect the MD3 modem (RS-485) to a
TIM 4 or TIM 4R-IE (RS-485) or other DTE with a 9-pin RS-

485 interface with an identical pin assignment.

Cable length 1.5 m

Note

The standard connecting cable 6NH7701-4AL for connecting the modem to a TIM module
(RS-232) is connected to the modem "head first" so that the cable comes away towards the

top.

With a TIM 4, the standard connecting cable is also connected from above. With the
TIM 3V-IE variants and the TIM 4R-IE, the cable is connected from below.

The following figures show how the connecting cables listed above are assembled.

TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
S Housing Hogsing S
O shield A beD o shield O
1 — — 1
T RXD I
2 — — 2
— T
Lo DTR Lo
4 1 1 1 1 4
o GND [
5 T — 5
Lo DSR )
6 Vo RTS Vo 6
7 1 1 1 1 7
S § § SR
Sub-D socket 8 T RT 7 8 Sub-D socket
9-pole 9 F F 9 9-pole

Figure 6-27 Assembly of the standard connecting cable 6NH7701-4AL
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TIM4/TIM4R-IE| Pin no. Interconnection Pin no.| Modem MD2,
(RS-485) MD3 (RS-485)
- Hogsing Hogsing S
O shield N N shield O
IEE a
1 1 1 1
2 ] || Data B : \ A1 (8) -
] < 1
3 _'_'—\—,_.__.:_':_D ﬁ/:" B1(3) ° o
i B 2
[e]
[ [ o
S . —_—
S Lo
() 7 b O
\ 1 1 1
Sub-D socket 8 ‘\ ;' ‘\ ;' Sub-D socket
9-pole 9 \/ \/ 9-pole

Figure 6-28 Assembly of the standard connecting cable 6NH7701-4DL

You will find an example of connecting the MD3 modem to a TIM and to a telephone outlet
below in the section Connecting the MD3 fo a TIM and telephone outlet.
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6.6.2 Configuration switches accessible from above

The following figure shows the MD3 modem from above. It indicates the location of the SW1
(4-pin) and SW2 (10-pin) DIL switches that are accessible from above.

H /I 10-pin SW2 DIL switch for setting the

[

required dial-up network or dedicated
line mode.

;

::::%:::
5|
b 430678k 91 1™

ting the loop power section for
dedicated line mode.

A

4-pin SW1 DIL switch for setting the
metering pulse filter and for deactiva-

12

el

E
%

i

\i}_l Front panel labeled ‘Modem’

Figure 6-29 View of the MD3 modem from above

Settings with the DIL switches accessible from above

The MD3 modem has a 4-pin and a 10-pin DIL switch. The 10-pin DIL switch, SW2 is
located directly on the top housing grill. The 4-pin DIL switch, SW1, can also be reached
from above through the housing grill, however it is located deeper within the housing and
may therefore be more difficult recognize. To set this switch, you require a long, thin tool, for
example a small screwdriver or a toothpick.

The DIL switches have the following functions:
® 4-pin DIL switch SW1

— Metering pulse filter
at 12 kHz or at 16 kHz

— Activating or deactivating the loop power section
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® 10-pin DIL switch SW2
— Setting one of the 16 standard profiles
—Data format 11 bits or 10 bits
—Tone or pulse dialing
—Modem type A (originate) or B (answer) for dedicated line operation
— Reset function
—Loudspeaker ON or OFF
—Line adjustment with 600 ohms or Zr (frequency-dependent)

The following figure summarizes the possible settings.

SWA1 SW2
11 bits (data phase)
_[ Dial-up network: tone dialing
Dedicated line: modem A
Reserved —— Reset OFF
Loop power section —— Loudspeaker OFF
OFF 600 ohms
16 kHz— |_|— Reserved
TR
ON
1234 12345678910
12 kHz—L [ |_
Loop power section 7r
ON —— Loudspeaker ON
— Reset ON
I: Dial-up network: pulse dialing
Dedicated line: modem B
10 bits (data phase)
1
Standard profile for dial-up network [ 1 2 3 4
0 | AT mode OFF | OFF | OFF | OFF
1 | V.25bis, 1200 bps V.22 OFF | ON | OFF | OFF
2 | V.25bis, 2400 bps V.22bis OFF | OFF | ON | OFF
3 | V.25bis, 4800 bps V.32bis OFF | ON | ON | OFF
4 | V.25bis, 9600 bps V.32bis OFF | OFF | OFF | ON
5 | V.25bis, 19200 bps V.34bis | OFF | ON | OFF | ON
6 | V.25bis, 33600 bps V.34bis | OFF | OFF | ON | ON
7 | AT mode, freely setable OFF | ON | ON | ON

Standard profile for dedicated line 1 2 3 4

8 | 300 bps (direct) ON | OFF | OFF | OFF
9 | 1200 bps (direct) ON | ON | OFF | OFF
10 | 2400 bps (direct) ON | OFF | ON | OFF
11 ] 9600 bps (direct) ON | ON | ON | OFF
12 | 19200 bps (direct) ON | OFF | OFF | ON
13 | 19200 bps (buffered) ON | ON | OFF | ON
14 | 33600 bps (buffered) ON | OFF | ON | ON
15 | AT mode, freely settable ON | ON | ON | ON

Figure 6-30 Possible settings with the DIL switches accessible from above

Note

Reserved DIL switches must always be set to the OFF position. See also DIL switch setting
as shipped.
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Setting the metering pulse filter
The metering pulse filter can be set
® to12kHzor
® to 16 kHz

Table 6-28  Setting the metering pulse filter

Metering pulse filter Setting on DIL switch

16 kHz

(for example for Germany or Switzerland) SWA1 8,51': E”D]
12

12 kHz

(for example for Austria) SWA1 8[ij E]E]
12

When operating the MD3 as a dedicated line modem, the setting for the metering pulse filter
is irrelevant.

Setting the loop power section

For dial-up operation, the loop power section must always be activated. For dedicated line
operation, the loop power section is deactivated.

Table 6-29  Setting the loop power section

Loop power section Setting on DIL switch

Turned off

(default for dedicated line operation) SW1 8,';': IDI
3

Turned on

(default for dial-up operation) SWA1 8,';': B
3

Basic settings for dialing mode

Certain basic settings must be made for the dialing mode. The settings relate to the data
format, the dialing procedure, and line adjustment. You make the basic settings with the DIL
switches SW2.1, SW2.5, SW2.6 and SW2.9.

The procedure is as follows:

Turn of the power supply and set the four switches mentioned above to the required position.
When you turn on the power supply, the modem then adopts the selected basic setting.
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Table 6-30  Basic setting for dialing mode

Meaning

Setting on DIL switch

Data format 11 bits
(required, for example, for FT 1.2 format with
ST1 and ST7)

OFF

A]:D
o]

Data format 10 bits

(required, for example, for FT 2 format with SW2 OFF
ST1 and ST7) ON @] 'g'
Tone dialing
OFF
sw2 9n @‘ IQI
Pulse dialing
OFF
sw2 9n @‘ ,g,
Line adjustment 600 ohms ")
OFF
sw2 gy '@‘ 'g'
Line adjustment Zr "
OFF
sw2 9n @‘ ,g,

1) When shipped, the line adjustment is set to Zr, because the MD3 is normally connected to a digital telephone exchange. If an older analog

telephone exchange is used, change the line adjustment to 600 ohms if you encounter transmission problems.

Settings for a standard dialing profile

Apart from the default setting for the dial-up mode, switches SW2.2, SW2.3 and SW2.4 can
be used to select one of the 8 standard dialing profiles. Standard dialing profiles 0 to 6 are
default settings that enable the MD3 modem to be operated without any programming using
a terminal program if one of these profiles matches the intended application. Standard
dialing profile 7 can be freely configured by the user and therefore requires programming by
a terminal program before it can be put into operation (for details see section User-

278

configurable profiles).

The procedure is as follows:

Turn of the power supply and set the four switches SW2.1 to SW2.4 to the required position.
When you turn on the power supply, the modem then adopts the selected standard dialing

profile.

The following table lists the properties of the individual dialing profiles and how to set them

using the switches mentioned above.
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Table 6-31  Setting standard dialing profiles

Profile no. | Meaning Setting on DIL switch
0 AT mode
OFF
oN |THIE
1234
]
1 V.25bis
1200 bps duplex, V.22 SEF m_
]
2 V.25bis
2400 bps duplex, V.22bis 8EF rﬂ.x-
3 V.25bis
4800 bps duplex, V.32bis 8EF rﬂ.x-
4 V.25bis
i OFF
9600 bps duplex, V.32bis o W
1234
]
5 V.25bis
19200 bps duplex, V.34bis 8EF W
1234
|
6 V.25bis
33600 bps duplex, V.34bis SEF ] )
]
7 AT mode
Freely configurable SEF
]

Basic settings for dedicated line mode

Certain basic settings must be made for the dedicated line mode. The settings relate to the
data format, the modem type, and line adjustment. You make the basic settings with the DIL
switches SW2.1, SW2.5, SW2.6 and SW2.9.

The procedure is as follows:

Turn of the power supply and set the four switches mentioned above to the required position.
When you turn on the power supply, the modem then adopts the selected basic setting.
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Table 6-32  Basic setting for dedicated line mode

Meaning Setting on DIL switch
Data format 11 bits (8E1)
OFF ]
ON |
1 5
|
Data format 10 bits (8N1)
OFF
ON |0 Ll
1 5
|

Modem A (originate) 2

Modem B (answer) 2

Line adjustment 600 ohms ")

OFF
ON

(12545678910
R

Line adjustment Zr "

The factory setting for the line adjustment is Zr because this normally adapts MD3 optimally to the dedicated line and the frequencies used.
Line adjustment with 600 ohms is not normally necessary. It is, however, important that the two modems connected to each other over the

dedicated line are set to the same line adjustment.

2) Refer to the explanations in the section Modem A and modem B for dedicated line mode.

Note

A further important basic setting for dedicated line mode is deactivating the loop power
section.

Modem A and modem B for dedicated line mode

280

When setting up a point-to-point link, remember that the two MD3 modems being used for
the connection must have different parameter settings. To simplify matters, the modems with
the difference settings are referred to as "modem A" and "modem B". "Modem A" (originate)
is the modem in the role of active modem that attempts to establish the connection to the
partner over the dedicated line. Modem B (answer) is the passive answering modem during
connection establishment.

During connection establishment, the modems synchronize themselves to establish a duplex
connection for data transmission.
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Modem A Modem B
MD3 MD3

2-wire dedicated line

Figure 6-31 Point-to-point link between two MD3 modems over a 2-wire dedicated line

Settings for a standard dedicated line profile

Apart from the default setting for the dedicated line mode, switches SW2.2, SW2.3 and
SW2.4 can be used to select one of the 8 dedicated line profiles. Standard dedicated line
profiles 8 to 14 are default settings that enable the MD3 modem to be operated without any
programming using a terminal program if one of these dedicated line profiles matches the
intended application. Standard dedicated line profile 15 can be freely configured by the user
and therefore requires programming by a terminal program before it can be put into
operation.

The procedure is as follows:

Turn of the power supply and set the four switches SW2.1 to SW2.4 to the required position.
When you turn on the power supply, the modem then adopts the selected standard
dedicated line profile.

The following table lists the properties of the individual dedicated line profiles and how to set
them using the switches mentioned above.

Table 6-33  Setting standard dedicated line profiles

Profile no. | Meaning Setting on DIL switch
8 300 bps (direct)
(suitable only for RS-232 port) 85': BHHIDI
1234
9 1200 bps (direct)
(suitable only for RS-232 port) 85': BBHIDI
1234
10 2400 bps (direct)
(suitable only for RS-232 port) 8,’:1': BHHIDI
1234
11 9600 bps (direct)
(suitable only for RS-232 port) 8,’:1': BBHH
1234
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Profile no. | Meaning Setting on DIL switch
12 19200 bps (direct)
(suitable only for RS-232 port) o l.ﬂ'k-
13 19200 bps (buffered)
(suitable only for RS-232 port) o l.ﬂ'k-
14 33600 bps (buffered)
(suitable only for RS-232 port) 8,'3': l.m,-
|
15 AT mode
Freely configurable 8,'3':
(also suitable for RS-485 port) S —
Note

The selection of the standard dedicated line profile not only depends on the required
transmission speed but also on the interface to be used, the RS-232 or the RS-485 interface.
Standard dedicated line profiles 8 to 14 are only suitable for use with the RS-232 interface. If
you require the RS-485 interface, the user-configurable dedicated line profile 15 must be set
and configured. Profile 15 can, however, also be used with the RS-232 interface.

Loudspeaker ON or OFF

The MD3 modem is equipped with a loudspeaker. The loudspeaker allows you to hear all the
signal tones during the connection phase and during data transmission. The loudspeaker
can be turned on for test purposes or for normal operation.

Table 6-34  Setting the loudspeaker

Loudspeaker

Setting on DIL switch

Turned off

sw2 gy 1
8

Turned on

owe SA[ITTITTAT
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Modem reset

6.6 Analog dial-up modem MD3

If the configuration of the modem is unclear, you can reset to the factory default settings.
When you reset the modem, all 16 standard profiles are reset to the default setting.

Procedure:

1.

o > 0N

sw2 gf" I
7

Power supply OFF

Set switch SW2.7 to ON

Turn the power supply ON and then wait at least 10 seconds until the DCD LED lights up.
Power supply OFF, set switch SW2.7 to OFF

Select the basic setting and standard profile and turn the power supply ON

Figure 6-32 Setting the DIL switch for a modem reset

Default settings of the DIL switches SW1 and SW2
When it ships, the modem has the following default settings:

Metering pulse filter 16 kHz

Loop power section activated
Standard dialing profile 0: AT mode
Data format 11 bits (8E1)

Tone dialing

Loudspeaker OFF

Line adjustment Zr

When shipped, the switches are set as shown in the following figure.

SWi1 Sw2

Tn0| on (RN n0N

1234 12345678910

Figure 6-33 Default settings of the DIL switches SW1 and SW2
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6.6.3

Connectors and configuration switches accessible from below

The following figure shows the MD3 modem from below with the X3 RJ-12 Western jack and
the DIL switch for activating the RS-232 or RS-485 interface

=

Front panel labeled ‘Modem’.

6-pin RJ-12 Western jack X3:
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ WAN attachment for the MD3 modem. A
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ suitable standard connecting cable is

supplied with the MD3.

T

This 4-pin DIL switch is used to activate either
the RS-232 or RS-485 interface. For RS-485
operation, you can also activate the termina-
ting resistor.

The standard settings for RS-232 or RS-485
\| are shown below:

/]

/

8,'?: -I!I-lilw RS-232 interface active

123 4] (as shipped).

OFF RS-485 interface active

ON 1234 and terminating resistor
e connected.

e
-1 E

[T0 011

Figure 6-34 View of the MD3 modem from below

Settings with the DIL switches accessible from below

284

A further 4-pin DIL switch on the bottom of the modem housing is accessible from below.
This DIL switch is used to activate either the RS-232 or RS-485 interface. For RS-485
operation, you can also activate the terminating resistor. The following figure shows the
possible settings in general.

No RS-485
RS'485—| [T termination

OFF [T
S

|
RS-485
RS-232 - L termination
activated

Figure 6-35 Configuration switches on the 4-pin DIL switch accessible from below
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Pinout of the X3 RJ-12 jack

The X3 connector of the MD3 modem is designed as a 6-pin RJ-12 Western jack. The pinout
is shown in the following table.

Table 6-35  Pinout of the X3 RJ-12 jack for the MD3 modem

lllustration Pin no. Signal name Signal direction Remark
E Ground

2 a2 Bidirectional Qutgoing wire pair (along with
b2)

3 b1 Bidirectional Incoming wire pair

4 a1l

5 b2 Bidirectional Outgoing wire pair (along with
a2)

6 G - Metering pulse

Standard connecting cable for the RJ-12 port

The connecting cable 6NH7700-3BR60 ships with every MD3 modem. It allows the modem
to be connected to a TAEG telephone outlet for dial-up mode or with an LTOP voltage
protection module for dedicated line mode.

The connecting cable can also be ordered as a spare under the number shown.

Table 6-36  Standard connecting cable for the RJ-12 port of the MD3 modem

Order no. Description lllustration

6NH7700-3BR60 Connecting cable with 2 x RJ-12 Western plug and snap-on
TAEGN plug to connect an MD3 modem (RJ-12) to a
telephone jack (TAEGN) or an LTOP overvoltage protection
module (RJ-12) in dedicated line mode.

Cable length 6 m

Note

The 6NH7700-3BR60 connecting cable has a ferrite at one of the cable ends to suppress
electromagnetic interference over the connecting cable. You should not normally remove the
ferrite. Make sure that the RJ-12 Western connector at the end of the cable with the ferrite is
connected to the modem.

The following table shows the pinout of the RJ-12 Western plug at the modem end of the
standard connecting cable described above and the fitted TAEGN connector.
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Table 6-37  Pinout of the RJ-12 and TAE6 connectors

RJ-12 Western plug Signal name TAES plug
lllustration Pin no. Pin no. lllustration
4 al 1
123456
3 b1 2 4 3
5 2
dHAHAR 6 G 3 6 1
[ 1 E 4
] . - ;
2 a2 6

Standard cable for dial-up mode

For dial-up mode, cable 6NH7700-3BR60 is used to connect the MD3 modem to a TAEG
telephone outlet. The TAEG6N plug is then clipped onto one of the RJ-12 Western plugs of the
cable.

Note

When the MD3 modem is used outside Germany, a telephone plug adapter for the specific
country can be clipped onto the RJ-12 Western plug. Some countries already use RJ-12
jacks in their telephone outlets which means that the 6NH7700-3BR60 cable can be
connected directly without the need for an adapter.

Standard cable for dedicated line mode

286

For dedicated line mode, cable 6NH7700-3BR60 is used to connect the MD3 modem to an
LTOP overvoltage protection module. In this case, the connecting cable is used without the
TAEGN connector.

The actual connection of the dedicated cable is on the LTOP overvoltage protection module
using screw terminals.

Note

To insert the cable in the X3 RJ-12 jack of the modem, it is best to hold the cable directly
below the RJ-12 plug. This makes it easier to insert the plug than if you hold the RJ-12 plug
itself. When inserting it, make sure that you can hear the RJ-12 connector click into place!
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6.6.4 Connecting the MD3 with a TIM and TAEG6 outlet

The following figure summarizes how the MD3 modem is connected to a TIM (over RS-232)
and with the telephone outlet (TAEG6N jack) in dialing mode using the specified standard
connecting cables. A telephone can also be connected to the same telephone outlet as the
modem (using the TAEGF jack).

6NH7701-4AL connecting cable
Il . .

—
TIM H RS-232

Telephone socket
6NH7700-3AR60 connecting cable
Figure 6-36 Connecting the MD3 with a TIM and telephone outlet

Note

Any TIM with an RS-232 port can be used, in other words, the TIM 3V-IE variants, the
TIM 4R-IE and all TIM 4 types.

Connecting an MD3 and a telephone in parallel to a TAEG outlet

The following figure shows how to connect an MD3 and a telephone in parallel to a TAE6
outlet. The diagram shows the standard wiring of the TAEG socket of the German Telekom
with a connection for one telephone (TAEGF) and a connection for a modem or a fax
machine (TAEGN).
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TAEG6 MD3 Bus
outlet_ TAE 6N RJ2] | detect?lon
alpp—— = = } :
! ") 1a2 7 %
1 \ ! i ?
b1 P2 e / /u][ :EZ
! | , 'b2 g
:C : : )I T "u2 nsi §
s é?’ G : | ) EG Call
., D ! iE detection
E - l__?l__:_.{l_
_‘_T_A,EGF ---C
—i—c-:—i—-) al
a2t = a2
- =D b1 Telephone
b2t —G=- = b2
| = o
s
-y -- "'l'

Figure 6-37 Connecting an MD3 and a telephone in parallel to a TAEG outlet

6.6.5 Connecting the MD3 with TIM, LTOP and dedicated line

Introduction

The following figures illustrate the various options for connecting the MD3 modem to a TIM
(over RS-232) or other MD3 modems (over RS-485) in dedicated line mode as well as to a
dedicated line over an LTOP.

For more detailed information on connecting, wiring up and setting the LTOP, refer to the
section Line transformer with LTOP overvoltage protection.

Connecting an MD3 with a TIM over the RS-232 port

Only one (1) MD3 modem can be connected to a TIM over the RS-232 port. This results in
the following configuration:
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6NH7701-4AL connecting cable
Il . .
Important:

The RS-232 signals RTS
and CTS have no function
for the MD3.

This can be taken into

=
—

account on a TIM by
| setting an RTS/CTS delay
of 1 ms.

RS232 RS232
Requirements for
dedicated line mode over

N RS-232:

[] P [] \ 1. RS-232 interface must

be activated.

| 2. The basic settings for
— dedicated line mode

(I have been made.

Connecting cable 3. One of the standard

profiles 8 to 14 for
ey RS-232 has been set.

siM
Overvoltage protection

LTOP1 [ LTOP1
6NH9821-0BC11

[SIs]

2-wire dedicated line *

Figure 6-38 Connecting an MD3 to a TIM over RS-232, 2-wire end point variant

Please follow the instructions in the figure above to ensure problem-free operation,

Note

Any TIM with an RS-232 port can be used, in other words, the TIM 3V-IE variants, the
TIM 4R-IE and all TIM 4 types.

Connecting several MD3s with a TIM over the RS-485 port

Several MD3 modems can be connected to a TIM over the RS-485 port. This type of
configuration is necessary when several dedicated lines come together on one TIM; in other
words when connecting a star network. The following figure shows this configuration with
standard components.
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290

Remember the following for the TIM: Requirements for dedicated line mode over

RS-485 (with all MD3 modems):
1. Mode half duplex

1. RS-485 interface must be activated.

2. Set RTS/CTS delay for the TIM!

2. The basic settings for dedicated line mode
have been made.

3. Profile 15 was set and configured for
dedicated line mode over RS-485.

1
TIM H RS-485 | VD3

Q RS-485 " 3 QRS-485

RS-485

=N

1

e

L

Connecting cable
6NH7701-4DL - o Connector
terminating-

L-----JL- -JreSiStor

activate!

On last

Connecting cable m Connecting cable m Connecting cable m
6NH7700-3BR60 ® 6NH7700-3BR60 ® 6NH7700-3BR60 ®

=]

Overvoltage protection

LTOP1 ([ LTOP1 LTOP1 LTOP1
6NH9821-0BC11

[SISI [SISI [SIST

2-wire dedicated line s  2-wire dedicated line = 2-wire dedicated line =

Figure 6-39 Connecting several MD3s to one TIM over RS-485, star-shaped convergence of several
dedicated lines

For the connection from the TIM to the first MD3, the 6NH7701-4DL standard connecting
cable is used. For the connection to the other modems, there is no preassembled connecting
cable available. These can, nevertheless, be implemented with the standard components
from the SIMATIC S7 range. The same parts can be used as when creating an MPI
connection. As cable, we recommend 6XV1830-0AH10, and as connector 6ES7972-0BA11-
0XAO0. When necessary, the RS-485 terminating resistor can be activated in this connector.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06



Installing and putting a SINAUT modem info operation

6.6 Analog dial-up modem MD3

Note

Any TIM with an RS-232 port can be used, in other words, the TIM 3V-IE variants, the
TIM 4R-IE and all TIM 4 types.

Note

Do not forget to activate the terminating resistor for the RS-485 bus on the last connector
using the slider switch.

RS-485 operation of the MD3

If several MD3s are connected in parallel over the RS-485 port, remember the following
when making the settings for the modem and setting the parameters for the TIM:

1.
2.

The MD3 modem must be set to profile 15 using the 10-pin DIL switch.

Make sure that this user-configurable profile 15 is set so that it is suitable for RS-485
mode using a PC and terminal program.

The RS-485 interface must also be activated at the 4-pin DIL switch accessible from
below.

The RS-485 interface of the TIM connected to the MD3 modem must also be activated at
the 8-pin DIL switch accessible from above (applies to all TIM 4 types).

Since data traffic can only handled in half duplex over RS-485, the mode of the
connected TIM must be set to half duplex.

. Once the MD3 has received data and forwarded it to the TIM, the MD3 requires a pause

of several ms before it is ready to send data. The TIM must take this pause into account
by setting an RTS/CTS delay; in other words, after receiving data it must only start
transmitting data after the RTS/CTS delay has expired. The duration of the delay
depends on the transmission speed being used on the dedicated line (see table below).

Table 6-38 RTS/CTS delay for MD3 in RS-485 mode

Speed on the dedicated | RTS/CTS delay Speed on the dedicated | RTS/CTS delay
line line
300 bps 100 ms 14400 bps 10 ms
1200 bps 100 ms 19200 bps 10 ms
2400 bps 50 ms 26400 bps 10 ms
9600 bps 25 ms 33600 bps 10 ms
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Properties - SINAUT Dedicated Line x|

General | Time Servicel MNode Listl
—Mode
Operating mode; Ipulling j
— Meszage parameters — Connection

Meszage format: IFT'|.2 "I Connection hpe: Ihalf- uplex "I
Acknowledgement: Ishort acknov. vI Eaud rate [bps]; 3500 hd

e izl ISTF j — Dial-up network aption

./
Retry factar: |3 "’I Cancel narameter / Il:l

M ax. mezzage length: 240 Fed) In RS-485 mode, the type of
connection "half duplex" must
~ |dentification be set on the dedicated line.

Cuztomer identification: IEI hewx: |0

Abbrechen Hiffe

Figure 6-40 Setting parameters for "half duplex" mode in the properties dialog of the SINAUT
dedicated line, "Network Settings" tab

Properties - SINAUT Dedicated Line TIM 42 (RO/ST) |

General | Mebwork Eonnectionl B azic Param.

— Time ophong |
RTS/CTS delay time [mz]: 10 47

Falling manitaring time [2]:

® In RS-485 mode, an RTS/CTS
delay time must be set
regardless of the speed.

Send delay time [ms]:

® If the MD3 is operated over the
RS-232 port, an RTS/CTS
delay time of at least 1 ms
must be set.

— Palling parameters

Fatio poling / spontaneous:

1 ] 1

Humber of stations in sub-cocle:

Abbrechen Hilfe

Figure 6-41 Setting the RTS/CTS delay time in the properties dialog for TIM WAN access,
"Dedicated Line" tab.
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TIM Pin no.| Interconnection Pin no.| Modem MD2 /
(RS-485) 1. Modem MD3 (RS-485)
S Housing Housing S
Q shield _‘,’\‘ I,"\‘_ shield O
1 2
2 : .| Data B ', .| A1 (8)
3 ‘ : |l Data A _— < I| |I B1(3)
4 E E Data A : : A2
5 E E Data B E E B2
1 1 ] 1
6 [ Vo
1 1 1 1
© T i O
Sub-D socket 8 V) V) Sub-D socket
9-pole 9 \/ \/ 9-pole
Interconnection Pin no.| Modem MD2 /
Hoqsing S
:, \\ shield O
[
Data A ," .|| A1 (8)
Data B :l l: B1(3)
- A2
1 ]
1 ]
T B2
-
Lo
| O
v Sub-D socket
\/ 9-pole
Interconnection Pin no.| Modem MD2 /
Housing
I,’\‘F shield O
[
1 1
Data A ;l l|| Al (8) -
Data B E |: B1(3) o Zm
E E A2 Z o
] ) [elle)
b B2 —o0
] 1
1 )
Vo
L O
|‘\ ," Sub-D socket
\ 9-pole

Figure 6-42 Assembly of the standard connecting cable 6NH7701-4DL from the TIM to the MD3
modems
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Attenuation values of the MD3 modem in dedicated line mode

Table 6-39  Attenuation values of the MD3 modem in dedicated line mode

Transmission speed (bps) Attenuation per km Attenuation per LTOP
(dB) (dB)

With line termination with Z = Zr

300 to 33600 11,0 0.4

Maximum range of the MD3 modem in dedicated line mode

Transmission Maximum range (km)
speed (bps) Transmit level ~15 dB Transmit level -10 dB
With LTOP Without LTOP With LTOP ‘ Without LTOP
With line termination with Z = Zr
300 29 30 34 35
1200 to 19200 23 24 28 29
33600 14 15 19 20

The values in the table are guidelines for communication lines without loading coils of the
type 2 x 2 x 0,8 J-Y(St)Y.

When calculating the maximum range, a power margin of 4 dB was included. This is to
compensate for fluctuations in cable properties that experience has shown to occur in

practise, and thus always ensure that sufficient signal level is available for problem-free data
transmission.

6.6.6 User-configurable profiles

Introduction

Apart from the seven standard profiles for dialing mode (profile 0 to 6) and dedicated line
mode (profile 8 to 14), the MD3 modem provides a further user-configurable profile for each
mode. Profile 7 is available as a user-configurable profile for dialing mode, profile 15 for
dedicated line mode.

Both profiles are configured at a PC using AT commands. The PC and modem are
connected together using a cable. On the PC, the connecting cable is attached to COM1 or
COM2, on the modem over the RS-232 port.

The AT commands are transferred using a terminal program. One suitable program is
HyperTerminal from WINDOWS.

Connecting the PC and modem

To transfer the AT commands, the PC and modem are connected using the SINAUT ST7
standard cable 6NH7701-4AL. If the standard cable is not available, a connecting cable with
two 9-pin D-sub female connectors and the following pinout can be used.
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PC (COM1, COM2) Modem (RS232)
L —
1\ 1\

[} 1\
o AN
RxD
o o
o TxD 1o
S T - 3
[} ] ] ]

4 | | | | 4
P GND b
5 L L 5
[} I [} ]

1 | 1 1
6 . P 6
1 I 1 ]
7o LT
\ 1 \ 1
8 Vo Vo 8
v v
9 \\II ‘\I’ 9

Figure 6-43 Wiring diagram of a PC-modem cable

User-configurable profile 7 for dialing mode

If none of the standard profiles 0 to 6 is suitable for the required application, profile 7 can be
configured by the user and stored in non-volatile memory. As default, the configurations of
profiles 7 and 0 are identical.

When configuring profile 7, you can use all the AT commands listed in Chapter 6 of the MD 3
description 6NH7811-0AA31 that can be ordered separately.

To configure profile 7, follow the steps below:

Turn off the power supply to the modem.

Set standard profit 7 on the modem (SW2 DIL switch).
Connect the modem to the PC over its RS-232 port.
Turn on the power supply to the modem.

Transfer the required AT commands to the MD 3 using the terminal program.

o g s~ W DN =

Store the profile in non-volatile memory.
Type in: AT &W7
Modem: OK

User-configurable profile 15 for dedicated line mode

The user-configurable dedicated line profile 15 is intended mainly for applications in
dedicated line mode in which the RS-485 port of the MD 3 is used. Profile 15 can, of course,
also be configured so that it works in conjunction with the RS-232 port. This is useful, for
example, if the user requires a transmission rate that is not available with any of the standard
profiles 8 to 14.

When configuring profile 15, you can use all the AT commands listed in Chapter 6 of the MD
3 description 6NH7811-0AA31 that can be ordered separately.

The tables summarize the AT string for configuring profile 15 for dedicated line mode for use
with the RS-485 and RS-232 port.
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Table 6-40

Configuration for use with the RS-485 port

Description of the profile

AT string

300 bps (buffered)

AT\NOF1&D0%EO\QO0&C2&L1&W15

1200 bps (buffered

AT\NOF2&D0%E0\QO0&C2&L18&W15

2400 bps (buffered

AT\NOF3&D0%E0\QO&C2&L1&W15

4800 bps (buffered

AT\NOF8&D0%E0\QO&C2&L1&W15

— |~ |~ |~

7200 bps (buffered

AT\NOF9&D0%E0\QO&C28&L18&W15

9600 bps (buffered)

AT\NOF10&D0%EO0\QO0&C2&L 1&W15

12000 bps (buffered)

AT\NOF11&D0%EO0\QO0&C2&L1&W15

144000 bps (buffered)

AT\NOF12&D0%EO0\Q0&C2&L1&W15

16800 bps (buffered) AT\NOF13&D0%EO\QO&C2&L1&W15
19200 bps (buffered) AT\NOF14&D0%EO0\QO&C2&L1&W15
21600 bps (buffered) AT\NOF15&D0%EO\QO&C2&L1&W15
24000 bps (buffered) AT\NOF16&D0%EO\QO&C2&L1&W15
26400 bps (buffered) AT\NOF17&D0%EO0\QO&C2&L1&W15
28800 bps (buffered) AT\NOF18&D0%EO\QO&C2&L1&W15
31200 bps (buffered) AT\NOF19&D0%EO\QO&C2&L1&W15
33600 bps (buffered) AT\NOF20&D0%EO0\QO&C2&L1&W15
Table 6-41  Profile 15 - configuration for use with the RS-232 port

Description of the profile

AT string

300 bps (direct)

AT\N1F1&D0%EO\QO&L1&W15 (standard profile 8)

1200 bps (direct)

AT\N1F2&D0%EO\QO&L1&W15 (standard profile 9)

2400 bps (direct)

AT\N1F3&D0%EO\QO&L1&W15 (standard profile 10)

4800 bps (direct)

AT\N1F8&D0%EO\QO&L1&W15

7200 bps (direct)

AT\N1F9&DO0%EO\QO&L1&W15

9600 bps (direct)

AT\N1F10&D0%EO0\QO&L1&W15 (standard profile 11)

12000 bps (buffered

AT\NOF11&D0%EO\QO&L1&W15

14400 bps (buffered

AT\NOF12&D0%EO\QO&L1&W15

16800 bps (buffered

AT\NOF13&D0%EO0\QO&L1&W15

19200 bps (buffered

AT\NOF14&D0%EO0\QO&L1&W15 (standard profile 13)

21600 bps (buffered

AT\NOF15&D0%EO\QO&L1&W15

24000 bps (buffered

AT\NOF16&D0%EO\QO&L1&W15

26400 bps (buffered

AT\NOF17&D0%EO\QO&L1&W15

28800 bps (buffered

AT\NOF18&D0%EO\QO&L1&W15

31200 bps (buffered

AT\NOF19&D0%EO\QO&L1&W15

)
)
)
)
)
)
)
)
)
)

33600 bps (buffered

AT\NOF20&D0%EO\QO&L1&W15 (standard profile 14)

To configure profile 15, follow the steps below:

1. Turn off the power supply to the modem.
2. Set standard profit 15 on the modem (SW2 DIL switch).
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3. Connect the modem to the PC over its RS-232 port.
4. Turn on the power supply to the modem.

5. Transfer the required AT strings to the MD 3 using the terminal program according to the
tables.

Note

If you want to transfer AT commands to the modem in addition to those in the tables, they
should be included before the AT sequence &L1&W15. The reason for this is that the
modem changes to online mode following the &L1 AT command after which no further AT
commands can be transferred to the MD3. In this case, the mode must first be reset with
the SW2.7 DIL switch and then reconfigured.

Note

If the modem is reset with the SW2.7 DIL switch, profile 15 once again as the factory
default setting. Profile 15 must then be reconfigured.

6.6.7 LTOP line transformer with overvoltage protection

Introduction

Copper dedicated lines are highly susceptible to electromagnetic interference. The coupling
of extraneous voltages can be inductive or capacitive, for example due to the effects of
lightning. Direct conductive coupling is also possible due to bad insulation.

The LTOP (Line Transformer with Overvoltage Protection) limits extraneous voltages and
overvoltages to a non-critical level. The floating transformer also provides electrical isolation
preventing coupling of voltages into other cable sections.

Note

The LTOP line transformer with overvoltage protection is intended only for connection to
dedicated lines. For dial-up network applications, other suitable overvoltage protection
modules should be used. Companies such as Phoenix and Dehn offer TAE6 and RJ-12
outlets with overvoltage protection.

The design, protection concept, and the LTOP variants are described in the section L7OP
line transformers with overvoltage protection.

Note

If you require an LTOP in conjunction with the MD3 modem in dedicated line mode, only the
LTOP1 variant can be used.
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Connecting up the MD3 modem

The following figure shows how to connect the MD3 modem in dedicated line mode. The

LTOP 1 is connected up over the standard cable 6NH7700-3BR60 that ships with the
modem. This cable has RJ-12 Western plugs at both ends.

Note

Please make sure that the S1 switch is set correctly to position 2 as shown in the following

figure.

Attachment to a 2-wire end point

208

MD3

X1[1]2[3]4
|

LTOP1

2-wire

dedicated line ¢+ =2

Figure 6-44 Connecting the MD3 to an LTOP1 with a 2-wire end point
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6.7 ISDN dial-up modem MD4
This section describes the design of the MD4 modem, its connectors, display elements and
switches.
6.7.1 Indicators and connectors accessible from the front

The following figure shows the front view of the MD4 modem with the front panels closed.

Front panel labeled 'Modem’

Behind this there are RS-232 and RS-485
connectors to link the modem to the end
device (TIM).

SIEMENS

Display elements

Front panel labeled ‘SINAUT ST7'.

Behind this there is the connector for 24 V DC
and the modem WAN connector (RJ-12
Western jack).

Indicates current hardware version

Order number of the modem

Figure 6-45 Front view of the MD4 modem with the front panels closed

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 299



Installing and putting a SINAUT modem into operation

6.7 ISDN dial-up modem MD4

LED displays of the MD4

300

The following table summarizes the meaning and activity of the six LEDs on the front of the
modem for dial-up operation.

Table 6-42

Meaning of the LEDs on the front of the MD4 for dial-up operation

LED no.

Labeling

Description

1

TXD

Transmit data

The LED flashes in rhythm with the data flow sent to the modem by the
terminal device (TIM) over the RS-232 or RS-485 interface.

RXD

Receive data

The LED flashes in rhythm with the data flow sent by the modem to the
terminal device (TIM) over the RS-232 or RS-485 interface. The data flow
is indicated both in the data and in the command phase.

DTR

Data terminal ready

Outgoing call:

The LED lights up when the terminal device (TIM) wants to establish a
connection and goes off as soon as the terminal device wants to
terminate the established connection. If no connection can be
established or the connection is terminated by the partner or is aborted
due to a disruption, the terminal device deactivates the DTR signal as
soon as it receives a message to this effect from the modem.

Incoming call:

The LED lights up when the terminal device (TIM) wants to accept an
incoming call. The LED goes off again under the same conditions as with
an outgoing call.

RTS / ONL

Modem online (ONL) "receiver taken off the hook"

Outgoing call:

The LED lights up as soon as the modem has received the dialing string
from the terminal device (TIM) and begins connection establishment. The
LED goes off again when the connection is terminated (by its own
terminal device or by the partner) or when the connection is aborted due
to a disruption.

Incoming call:

The LED lights up when the terminal device (TIM) signals with DTR that it
wants to accept the incoming call. The LED goes off again under the
same conditions as with an outgoing call.

CTS/RI

Ring indicator (RI)
The LED light ups with every ring of an incoming call.

DCD

Connection established

The LED lights up as soon as the participating modems are synchronized
during connection establishment (signaled to terminal device (TIM) with
CONNECT). The LED goes off when the connection is terminated or
aborted due to a disruption.

The RTS and CTS signal names are irrelevant for the MD4.
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Front view of the MD4 with removed front panels

The following figure once again shows the front view of the MD4 modem, here, however, the
front panels have been removed to show the connectors located behind them.

B Y X1 9-pin male connector:
m TXD/Ol1 RS-232 port for connecting the end device
_— TIM).
RXD[O2 /|
DTR O[3
RTS/ONLCl4 O The RS-232 interface is activated using a
CTS/RIICI5 o 2 4-pin DIL switch. This is accessible from
— o
(- 0 © below through the housing grill
DCDO|6 0 °
Access (from below) to X3 WAN jack of the
L A modem (RJ-12 Western jack)
/
1 ]
X2 9-pin female connector:
RS-485 port for connecting the end device
@ (TIM) or for parallel connection of a further
// MD4 modem.
/ The RS-485 interface and the line termination
L X3 are activated using a 4-pin DIL switch. This is
\_‘@ © = accessible from below through the housing
- N®(M grill
—1S®|Lnc
—S*|m24v
Q Connector for 24 V DC
- X2

Figure 6-46 Front view of the MD4 modem with removed front panels

Pinout of the RS-232 and RS-485 ports

The X1 connector is designed as a 9-pin D-sub miniature male connector. The pinout is
shown in the following table. As an RS-232 port, the pinout corresponds to that of a
standardized PC connector.

The RS-232 interface can be activated using a 4-pin DIL switch accessible from below
through the housing grill.
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Table 6-43  Pinout of the X1 RS-232 connector

Illustration Pin no. Signal name Signal direction Remark
1 DCD Output
Q 2 RXD Output
3 TXD Input
o 4 DTR Input
0 °9° 5 GND
Z 2 6 DSR Output
o 9¢ 7 RTS Input
8 CTS Output
9 RI/T Output
O

The X2 RS-485 connector is designed as a 9-pin D-sub miniature female connector. The
pinout is shown in the following table.

The RS-485 interface can be activated and the terminating resistor activated using a 4-pin
DIL switch accessible from below through the housing grill.

Table 6-44  Pinout of the X2 RS-485 connector

Illustration Pin no. Signal name Signal direction | Remark
1
O 2
3 Data B Bidirectional
4
5 M5 - 0V for bus termination in
connector”
6 P5 - 5V for bus termination in
connector”
7
O 8 Data A Bidirectional
7 9

*) It is advisable to activate the terminating resistor for the RS-485 bus in the connector and not in the modem itself.

Standard connecting cable for the RS-232 and RS-485 port

The TIM module or other terminal device with a suitable interface is connected to the X1 9-
pin RS-232 connector.

The following standard connecting cable is available to attach to the X1 connector.
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Table 6-45  Standard connecting cables for the RS-232 port

Order no. Description lllustration
6NH7701-4AL Connecting cable to connect the MD4 modem (RS-232) to a

TIM 3V-IE / TIM 4 (RS-232) or other DTE with a 9-pin RS-232
interface with an identical pin assignment. [ ]
Cable length 1.5 m

TIM MD

Note

The standard connecting cable 6NH7701-4AL for connecting the modem to a TIM module
(RS-232) is connected to the modem "head first" so that the cable comes away towards the
top.

With a TIM 4, the standard connecting cable is also connected from above. With the
TIM 3V-IE variants and the TIM 4R-IE, the cable is connected from below.

The following figure shows how the connecting cable listed above is assembled.

TIM 3V-IE/4R-IE,| Pin no. Interconnection Pin no.| Modem MD2,
TIM 4 (RS232) MD3, MD4
(RS-232)
S Housing Hogsing S
O shield A beb o shield O
1 — — 1
T RXD I
2 — — 2
3 XD I
Lo DTR Lo
4 1 1 1 1 4
o GND [
5 T — 5
P DSR |
6 Vo RTS Vo 6
7 1 1 1 1 7
S ¥ ¥ S
Sub-D socket 8 T RT 7 8 Sub-D socket
9-pole 9 7 F 9 9-pole

Figure 6-47 Assembly of the standard connecting cable 6NH7701-4AL

You will find an example of connecting the MD4 modem to a TIM and to an ISDN outlet
below in the section Connecting the MD4 fto a TIM and ISDN outlet.
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6.7.2 Configuration switches accessible from above

Configuration switches accessible from above

The following figure shows the MD4 modem from above. It shows the location of the 4-pin
DIL switch that is accessible from above.

——————— | 4-pin DIL switch for selecting one of the 4

‘ H H ‘ ‘ standard profiles or for resetting in the event
‘ HH ‘ ‘ ‘ of a fault.

A Front panel labeled 'Modem'.

Figure 6-48 View of the MD4 modem from above

Settings with the DIL switches accessible from above
The MD4 modem has a 4-pin DIL switch mounted directly on the grill of the housing.
The DIL switch has the following function:
® Setting the mode
® Setting one of the four standard profiles for the dialing mode
® Reset function

The following figure summarizes the possible settings.
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’/\I?Ve'sh?lt)ot':":b
anipetrie
OFF [T N

on [TTTN

1234
L
|—Dedicated line mode
Reset ON
1
Standard-Profil fiir Wahlnetz 1 2
1 | AT mode OFF | OFF
2 V.25bis, 1200 bps ON |OFF
3 V.25bis, 2400 bps OFF | ON
4 V.25bis, 9600 bps ON [ON

Figure 6-49 Possible settings with the DIL switch accessible from above

Note

The MD4 modem adopts the settings at the DIL switch only when the 24 V DC power supply
is turned on. While the settings are being adopted, the MD4 indicates this by the four lower
LEDs lighting up in sequence. As soon as the LEDs start flashing sequence, the set function
has been adopted.

Settings for dialing mode

For dialing mode, a standard profile must be set. The setting is made with the 4-pin DIL
switch. Standard profiles 0 to 3 are default settings that enable the MD4 modem to be
operated without any programming using a terminal program if one of these standard profiles
matches the intended application. Each standard profile can also be freely configured by the
user and therefore requires programming by a terminal program before it can be put into
operation.

The procedure is as follows:

Turn of the power supply and set all four switches mentioned above to the required position.
When you turn on the power supply, the modem then adopts the selected setting.

Note
Standard profile 0 should be selected for connecting the MD4 to a TIM.

The following table lists the properties of the individual profiles and how to set them using the
switches mentioned above.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 305



Installing and putting a SINAUT modem into operation

6.7 ISDN dial-up modem MD4

Table 6-46  Overview of the configurable standard profiles for dialing mode

Profile no. | Description of the profile Profile setting on DIL switch

SW1 (SW1.3 = ON)

AT command set
Data format: OFF

| oN |THET
¢ In the command phase: Self-adapting 1234

¢ In the data phase: 10 bits (8N1)
(factory default)

V.25bis,

1200 bps V.23 hx v Iy
Data format: (L

e In the command phase: 10 bits (7E1)
¢ In the data phase: 11 bits (8E1)

V.25bis,

2400 bps V.22bis 8[51': HBE”DI
Data format: 1234

e In the command phase: 10 bits (7E1)
¢ In the data phase: 11 bits (8E1)

V.25bis,

9600 bps V.32 OFF

P on DT
Data format: 1234
¢ In the command phase: 10 bits (7E1)

¢ In the data phase: 11 bits (8E1)

Resetting the modem

If the configuration of the modem is unclear, you can reset to the factory default settings.
When you reset the modem, all four standard profiles for dialing mode are reset to the
factory defaults.

306

Procedure:

1.
2.
3.

Power supply OFF
Set switch 3 to ON and switch 1, 2 and 4 to OFF

Power supply ON and then wait until the lower four LEDs have stopped flashing in
sequence.

4. Power supply OFF, set switch 3 to OFF

5. Select basic setting for dedicated line mode or standard profile for dialing mode and then

on |TI0T

ON

power ON

1234

Figure 6-50 Setting the DIL switch to reset the MD4 modem

Note

Following the reset, the settings made with the terminal program for the dedicated line
mode are deleted. The settings must therefore be transferred to the modem again using
the terminal program.
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Factory setting on the DIL switch
When it ships, the modem has the following default settings:
e Standard profile 0: AT mode
® Reset OFF

When shipped, the switches are set as shown in the following figure.

OFF [T
S

6.7.3 Connectors and configuration switches accessible from below

The following figure shows the MD4 modem from below with the X3 RJ-12 Western jack and
the DIL switch for activating the RS-232 or RS-485 interface.

=

HE \I Front panel labeled ‘Modem’

X3 6-pin RJ-12 Western jack:
WAN connector for the MD4 modem. The
connecting cable is supplied with the MD4

EEEwe

‘ This 4-pin DIL switch specifies whether the
‘ RS-232 or RS-485 interface will be activated.
For RS-485 mode, the terminating resistor is

E&J also activated here. Below, the standard
settings for RS-232 or RS-485:

OFF [T ) .
ON M RS-232 interface
activated (as shipped)
|
:| OFF [0 RS-485 interface
ﬁ activated and terminating

resistor activated.

=(INE;

[T0 001

Figure 6-51 View of the MD4 modem from below
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Settings with the DIL switches accessible from below

A 4-pin DIL switch on the bottom of the modem housing is accessible from below. This DIL
switch is used to activate either the RS-232 or RS-485 interface. For RS-485 operation, you
can also activate the terminating resistor. The following figure shows the possible settings in
general.

No RS-485
RS-485—| [T terminating

OFF [JOJLILT] resistor
ON

I
RS-485

Rs-232—  LL_ terminating
resistor
activated

Figure 6-52 Possible settings on the 4-pin DIL switch accessible from below

Pinout of the RJ-12 Western jack

The X3 connector of the MD4 modem is designed as a 6-pin RJ-12 Western jack. The pinout
is shown in the following table.

Table 6-47  Pinout of the X3 RJ-12 jack for the MD4 modem

lllustration Pin no. Signal name Signal direction Remark
1 -
2 TX-
3 RX-
4 RX+
5 TX+
6 -

Standard connecting cable for the RJ-12 port

The connecting cable 6NH7700-4AR60 ships with every MD4 modem. This allows the
modem to be connected to an ISDN So outlet.

The connecting cable can also be ordered as a spare under the number shown.

Table 6-48  Standard connecting cable for the integrated MD4 modem

Order no. Description lllustration

6NH7700-4AR60 Connecting cable with RJ-12 and RJ-45 plug to
connect an MD4 modem (RJ-12) with an ISDN-So jack s
(RJ-45). The cable is also suitable for an MD4
integrated in a TIM.

Cable length 6 m
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Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the plug
than if you hold the RJ-12 plug itself. When inserting it, make sure that you can hear the RJ-
12 connector click into place!

The following table shows the pinout of the two connectors for the above standard
connecting cable.

Table 6-49  Pinout of the RJ-12 and RJ-45 Western connectors

RJ-12 Western plug Signal name RJ-45 Western plug
lllustration Pin no. Pin no. lllustration
- 1
123456 1 . 2 12345678
2 TX- 3
I 3 RX- 4 —
4 RX+ 5
5 TX+ 6 ]
6 7
L : ;
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6.7.4 Connecting the MD4 with a TIM and ISDN outlet

The following figure summarizes how the MD4 modem is connected to a TIM (over RS-232)
and with the ISDN outlet (So) using the specified standard connecting cables.

6NH7701-4AL connecting cable

— —
TIM RS-232 MD4 RS-232

Ry-12[]

= RJ-45

ISDN socket (S 0)

6NH7700-4AR60 connecting cable
Figure 6-53 Connecting the MD4 with a TIM and ISDN outlet (So)

Note

Any TIM with an RS-232 port can be used, in other words, the two TIM 3V-IE variants, the
TIM 4R-IE and the TIM 4.

6.8 Installing and putting a SINAUT MD2, MD3, MD4 modem into
operation

Introduction

The MD2, MD3 and MD4 modems can be installed on a SIMATIC S7-300 rail or using the
6NH7760-0AA adapter (must be ordered separately) on a 35 mm standard rail.

The modem can be operated both in a horizontal and in a vertical installation.

Note

Before the modem is installed on the S7-300 or standard rail, all the DIL switches of the
modem must be set correctly for operation. These switches are practically inaccessible when
the module is installed.
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6.8 Installing and putting a SINAUT MDZ2, MD3, MD4 modem info operation

6.8.1 Installation on an S7-300 rail

Note

If you want to install the modem along with other S7-300 modules, remember that the
modem does not have an S7-300 backplane bus. There must therefore be no S7-300
module that communicates with the S7 CPU over the backplane bus (SM, FM or CP)
installed to the right of the modem.

Order of installation

To install the modem on an S7-300 rail, follow the steps below in the order shown:

1.

SR

Turn off the power supply to which the modem will be connected.
Place the modem on the rail and push it in towards the bottom.
Screw the modem tight.

Connect the modem to the power supply.

Insert the cable supplied with a modem into the X3 RJ-12 Western jack. This is located
above the power supply connector of the modem. The catch of the RJ-12 plug must be
on the right hand side when it is inserted.

Note

It is best to hold the cable just below the RJ-12 plug. This makes it easier to insert the
plug than if you hold the RJ-12 plug itself. When inserting it, make sure that you can hear
the RJ-12 connector click into place!

. To connect the modem to the TIM, the 9-pin D-sub connector of the mode and

connecting cable must be plugged onto the X1 connector (RS-232 interface) or X2
connector (RS-485 interface) of the modem and screwed tight.

Note

The standard connecting cable 6NH7701-4AL for connecting the modem to a TIM
module (RS-232) is connected to the modem "head first" so that the cable comes away
towards the top.

With a TIM 4, the standard connecting cable is also connected from above. With the
TIM 3V-IE variants and the TIM 4R-IE, the cable is connected from below.

7. Toinstall further modems in a rack, follow the same steps as described above.

8. Once all the modems are installed, the power supply can be turned on.

— A type MD2 or MD4 modem starts up but does not indicate anything with its LEDs until
it is activated by the TIM.

—The MD3 modem starts up and indicates the presence of the power supply by its DCD
LED lighting up. The other LEDs of the modem only light up when it is activated by the
end device.
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6.8.2 Installation on a 35 mm standard rail

To install the modem on a 35 mm standard rail, the 6NH7760-0AA adapter is required (must
be ordered separately).

SI

Figure 6-54 Adapter for installation on a 35 mm standard rail

Fit the modem onto the adapter in the same way as the modem is fitted to an S7-300 rail.
Screw the modem to the adapter. The modem is now prepared for installation on a standard
rail and can be clipped onto it.

The remaining steps in installation are analogous to installation on an S7-300 rail.

6.8.3 Horizontal and vertical installation

Horizontal and vertical installation
A SINAUT modem can be operated both in a horizontal and in a vertical installation.

Permitted ambient temperature

The SINAUT modems can be operated in the same temperature range specified for the S7-
300.
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Table 6-50  Permitted ambient temperature for SINAUT modems

Installation position Permitted ambient temperature
0to 60 °C
—1
MDx
Horizontal
0to 40 °C
x
|:| a
=
Vertical

Dimensions for installing SINAUT modems

Table 6-51  Dimensions for installing SINAUT modems

Module Module width Module height Max. depth
Modem module 80 mm 125 mm 120 mm or 180 mm
MD2, MD3 and MD4 with open front panel

6.8.4 Connecting to the power supply

A WArRNING

Connecting the modem module to a live power supply can damage the module. Connect
the modem to the power supply only when the power supply is off.

A wArniNG

The power for the device (24 V DC) must be generated as a safe extra low voltage. This
means it must be a SELV (Safety Extra Low Voltage) or PELV (Protective Extra Low
Voltage) according to DIN VDE 0100 Part 410 (IEC 60364-4-41).
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Cables

Wiring

Wiring diagram

314

To wire the power supply, use flexible cables with a cable cross-section of 0.25 ... 0.75 mm2.
If you wire only one cable per connection, no wire-end ferrule is necessary.

To wire up the power supply module with a SINAUT modem, follow the steps below:
1. Open the front panels of the power supply unit and the modem.
2. Connect the power supply cables from the power supply unit to the modem: M and L+

3. Close the front panels.

Note
To avoid ground loops, do not connect the shielding of the modem.

The figure below shows the wiring diagram for one or more modems and a TIM. The same
wiring diagram applies to all modules.

Netweik TIM 1. Modem letztes Modem
RN PS N4 L N4
Y L Ne&wv _Newm
RN IE WO CLtpec [ WWN®Ltpe [ W N® L+DC
RN L AN M 24V L NR® M 24 L NS E M 24
/ \ \

24V DC

ov
Figure 6-55 Connection to the 24 V DC power supply

Note

The two TIM 3V-IE variants and the TIM 4R-IE do not have a 4-ping but a 2-pin terminal strip
for connection of the 24 VV DC power supply (L+ and M).
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Analog value

An analog value is an analog process variable such as pressure, temperature etc. It is
acquired over an analog input as a current or voltage value and converted by this module to
a binary-coded value. In total, the converted value occupies 1 word; in other words, 16 bits
including sign bit.

Automation program

COM port

Command

Configuration

The automation program is the program section on the CPU that monitors and controls the
technological process.

RS-232 is a standard for serial (i.e. bit-by bit) data transmission with +12 V and -12 V
signals. RS-232 is a Recommended Standard of the Electronic Industries Association. For
the RS-232 interface, 9-pin and 25-pin connections with D-sub connectors are normal.
These are sub-miniature connectors with a D-shaped face.

A command is binary information that is transferred once when there is a signal change from
0 to 1. The trailing edge from 1 to 0 does not trigger transmission again. At the receiving end,
a command is either output as a pulse (selectable duration) or it is reset by the local user
program after it is has been executed. 8 commands are put together to form a byte.

When inputting and outputting commands, reliability and safety are important. At the input
end, for example, there is a check to determine whether only one command is pending at the
time of acquisition (1-out-of-n check). Only then is the transmission triggered. If several
commands are pending at the same time, an error is detected. There is no transmission. To
transmit 1 command byte, a total of 1 word is used: One "original" command byte and a
copy. At the receiving end, a command is only output when the "original" command byte and
the copy have the identical content and when only 1 command was received (once again a
1-out-of-n check).

During configuration, communication- and connection-specific system settings are made for
each device.

SINAUT ST7 Station control system - System Manual
System Manual, 05/2007, C79000-G8976-C178-06 315



Glossary

Counted value

CcP

CPU

CSD

Data messages

A counted value (for example amount of flow) is acquired over a digital input as a pulse train
and totaled to produce a binary-coded value. A counted value is 2 words: 28 bits for the
binary-coded value 4 display bits.

Communications processor

(Central Processing Unit)

The CPU handles the central sequential control and coordination of all activities of the
module.

(Circuit Switched Data)

Service in GSM for wireless transmission of data at 9600 bps full duplex. Connections can
be established to other GSM devices, to analog modems or to ISDN modems in the fixed
network. The connection establishment can be started at both ends. Only dial-up
connections are supported.

The actual transmission of data takes the form of data messages. These contain a fixed
amount of a specific information type.

There are status messages, analog value messages, counted value messages, command
messages, setpoint messages, parameter messages and data messages for the various
information types.

DCF77 radio clock

DCF77 is a time signal transmitted on the normal frequency 77.5 kHz as encoded time
information. Reception of the time signal is restricted to Western Europe.

Some TIM variants (TIM 4VD, TIM 42D, TIM 43D, TIM 44D, TIM 4RD) are equipped with a
DCF77 receiver module that can receive the DCF77 time signal either over an indoor or
outdoor antenna. The ST7 time management currently requires the existence of a DCF77
time signal to allow time synchronization of the stations and the control center throughout a
network.

For applications that cannot receive the DCF77 time signal, SINAUT provides a GPS
receiver module with a GPS outdoor antenna that converts the GPS Time signal for the
DCF77 receiver module.

Ethernet / Industrial Ethernet

316

Industrial Ethernet is a powerful communication network complying with the international
standard IEEE802.3 (Ethernet) that was optimized to meet the requirements of industrial
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Ethernet TIM

Firewall

application. Ethernet is designed with a linear or star topology. The transmission media are
shielded coaxial cables, twisted pair, or fiber-optic cables. SIMATIC NET Industrial Ethernet
uses both the Ethernet and Fast Ethernet standards.

A TIM module of the type TIM 3V-IE, TIM 3V-IE Advanced or TIM 4R-IE.

A firewall is a network component via which a secure network can be linked with an
unsecure network. The task of a firewall is to control data exchange between the networks.

General request (GR)

GPRS

GPS

GSM

With a general request, the master station can update itself. All messages and the current
content are requested from the stations. This allows the master station to obtain an up-to-
date process image.

(General Packet Radio Service)

GPRS is an expansion of GSM mobile wireless that adds packet-oriented data transmission.
Network connections are established over GPRS either in the Internet or in private networks.
The data is transmitted using the Internet protocols TCP/IP or UDP/IP.

(Global Positioning System)

GPS is a worldwide US satellite navigation system for highly accurate location, navigation
and time distribution. It operates with 24 orbiting satellites (21 operational and 3 spare
satellites) on six satellite orbits at a height of approximately 20,000 kilometers. Each satellite
contains an atomic clock whose time is transmitted continuously along with the orbit data.
The GPS receiver receives data from a maximum of six satellites and calculates its position
based on these values. Once the position has been calculated, the transmission time of the
data from the individual satellites can be calculated. The GPS world time (UTC) is calculated
in the system based on these values.

(Global System for Mobile communications)

Worldwide standard for wireless transmission of voice, data, fax and text messages (SMS).
There are GSM-based wireless networks found in many countries in particular in Europe,
China, Latin America as well as in many regions of the USA, Russia and Africa. A distinction
is made according to frequencies: PCS 850 MHz, GSM 900 MHz, DCS 1800 MHz and PCS
1900 MHz.
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Image memory principle

ISDN

LAN

Local TIM

LTOP

A TIM has a send buffer and a message image memory for buffering send messages. If a
send message is entered using the image memory principle, only a reference to the location
of the message is entered in the message image memory. Whenever the TIM has the same
message transferred to it again, before the message could actually be transmitted, only the
image is updated. The message can only be entered in the send buffer again after it has
been transmitted. As a result, it can only exist a maximum of once in the send buffer.

If the TIM finds only the reference to the image when processing the send buffer, it takes the
relevant message with its up-to-date information from the message image memory: This
spontaneous message is then transmitted according to the image memory principle.

(Integrated Services Digital Network)

ISDN integrates various services in one transmission network. ISDN networks integrate
telephone, telefax, teletext, Datex-J, video phones and data transfer. This makes a wide
variety of digital services available to the user: Language, texts, graphics and other data.

(Local Area Network)

Local area network. Networked devices within a building or premises, < 2.4 km, no postal
restrictions. A communication network for common use by the subscribers. In contrast to
public networks, the user has legal control of the network and it is restricted spatially to a
(office) building or company premises. LANs exist with different topologies and cabling
systems. Example: Industrial Ethernet.

A TIM connected to an ST7cc PC or an S7 CPU over the MPI bus or Ethernet is known as a
"local TIM".

(Line Transformer with Overvoltage Protection)

Copper dedicated lines are highly susceptible to electromagnetic interference. The coupling
of extraneous voltages can be inductive or capacitive, for example due to the effects of
lightning. Direct conductive coupling is also possible due to bad insulation.

The LTOP overvoltage protection modules limit extraneous voltage and overvoltage to a
non-critical level. The floating transformer also provides electrical isolation preventing
coupling of voltages into other cable sections. An LTOP protects persons and investment
and is therefore an indispensable safety element in private dedicated line networks.

Main and subcycle

318

The sequence of the polling cycle can be structured on the master TIM by assigning
individual polling stations to a main cycle or a subcycle. The subcycle is always activated at
the end of the main cycle; in other words, once all stations from the main cycle have been
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MPI

polled, a certain, selectable number of stations are polled in the subcycle. Following this, all
the stations in the main cycle are polled again.

The multipoint interface (MPI) is the programming device interface of SIMATIC S7. Devices
with an MPI interface (for example a TIM), can also communicate with each other (MPI bus).

Multimaster polling with time slots

Node station

OPC

When stations need to communicate with more than one master station in dedicated line or
wireless operation, the multimaster polling with time slots mode is used. Each of the
connected master stations is assigned one or more defined time slots per minute for polling.
The master stations then have their turn to poll in every minute.

A node station is a station that receives messages are from lower-level stations and forwards
them to other destination partners, substations (direct communication) or master stations.

(OLE for Process Control)

OPC includes a series of specifications for data exchange in automation engineering
between controllers, alarm transmitters etc. and control systems.

Organizational message

Organizational messages are used to execute organizational system functions.
These include, for example:

® General requests

® Time synchronization

e Counted value storage

® Coordinated connection establishment and termination in a dial-up network
® Message indicating station startup and station failure

® Requests for and transmission of subscriber records

Parameter assignment

Permanent call

A device is assigned the parameters it requires for starting up when it is supplied with data.

A permanent call does not interrupt the normal polling cycle; it is always executed alternating
with the standard poll from the normal polling cycle.
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PG / programming device

PG Routing

Polling

Polling mode

A PG is a personal computer designed specifically for use in industry. A PG is fully equipped
for programming SIMATIC automation systems.

Using PG routing, it is possible to access programmable modules or modules with diagnostic
capability beyond network boundaries from a programming device (PG) or computer (PC).

In polling mode, data exchange is controlled by the master station. This polls the connected
stations (including node stations) one after the other. Stations with data to transmit send it as
soon as they are polled. Stations that do not currently have any data only acknowledge the
poll. Data from the master station to the stations can be transferred at any time between
individual polls.

- Polling

Polling with time slots

PROFIBUS

Protocol

The polling with time slots mode is used in a wireless network in which the use of the radio
frequency assigned by the registration authorities must be shared with other users. Each
user typically has 6 seconds per minute to exchange data with its stations. The frequency
must then be released for other operators. During the allocated time slot, this pooling variant
functions like a normal polling system.

PROFIBUS is the open, internationally standardized (EN50170) bus system for process and
field communication with field devices and for data communication within an automation cell.
The uses of PROFIBUS range from production and process automation to building
automation.

A protocol is a set of rules for controlled transfer of data. Protocols, for example, specify the
data structure, the structure of data packets and the coding. Protocols can also specify a
control mechanisms and hardware and software requirements.

Requested message

320

Requested messages are practically identical to data messages. However, they contain a
special ID that indicates that they are not normal spontaneous data messages and that they
are transferred due to a request from the master. These data messages are then sent when
a station or node TIM has received the organizational message for a general request from
the master station.
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RJ-12

RJ-45

RS-485

This describes a 6-pin connecting cable with a standardized modular (Western) connector.

This describes a 8-pin connecting cable with a standardized modular (Western) connector.

RS-485 is a standard for data transmission with 5 V differential signals. The RS-485
interface uses only one pair of wires and is operated in half duplex. The connection is
multipoint-compliant; in other words, up to 32 subscribers can be connected.

Send buffer / image memory

A TIM has a send buffer and a message image memory for buffering send messages. A
fixed position is reserved in this image memory for each data message transferred to the
TIM for transmission. Each newly transferred message always overwrites the old message in
the image memory. The image memory therefore contains all data messages with their latest
content.

The entry of send messages in the send buffer can therefore take place in two ways,
according to the send buffer principle or the image memory principle.

Send buffer principle

Setpoint

SIM card

A TIM has a send buffer for buffering send messages. If a send message is entered using
the send buffer principle, each time the message is transferred to the TIM, it is entered
completely in the send buffer. As a result, it can exist more than once in the send buffer.

When the message is transmitted, it is taken completely from the send buffer and
transmitted: transmission is according to the send buffer principle.

A setpoint is a selected digital or analog value that is transmitted once after the value has
been set. The entered value is recalculated when necessary. A setpoint is always
transmitted as 1 word. At the receiving end, the setpoint can either the output directly to the
process as an analog signal (for example to an external controller) or the value is made
available to the local program for further processing (setpoint for internal controller, limit
value, threshold value etc.).

Setpoint and command input are interlocked for safety reasons; in other words, a setpoint
input cannot be made at the same time as a command input. In this case, the acquisition
program recognizes an error. Neither the setpoint nor the command are transmitted.

(Subscriber Identity Module)

The SIM card is an identification card for a subscriber of a GSM mobile wireless network.
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SIMATIC S7

SINAUT

Siemens automation system

(Slemens Network AUTomation)

Station control system or telecontrol system based on SIMATIC S7

SINAUT message

SINAUT object

An ST7 message contains the data of an ST7 object for transmission. Depending on the
object type, a message can contain either all data of an ST7 object or only a contiguous
subarea of the object data.

A SINAUT object contains the data of one or more process variables such as analog values,
commands, calculated values, status information on motors, sliders etc. An ST7 object has
type-specific processing functions and change checks assigned to it to minimize the
communication traffic in the WAN. Type-specific processing functions include, for example,
threshold checks or mean value calculation with the object type for analog values. The
change check is designed so that a message is generated only when the object data has
changed compared with the last time its value was transferred or when the type-specific
processing enables generation of a message because the object data is "worth" transferring.

SINAUT TD7 Library

SMS
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The SINAUT TD7 library is a software package with blocks for the CPU. The package was
designed so that it can run both on an S7-400 and on and S7-300 CPU. There are only a few
blocks intended specifically for the S7-300 or S7-400 CPUs.

The SINAUT software in the stations allows change-driven transmission of process data
between the individual CPUs and the control center, for example ST7cc. Failure of
connections, CPUs, or the control center are displayed. Once a problem has been corrected
or the CPUs or control center has started up, data is updated automatically. When
necessary, data messages can be given a time stamp.

There are two variants of the SINAUT TD7 software package:

® The SINAUT TD7onCPU software package is a software package that has parameters
assigned on the CPU and that runs on the CPU. It is used in all SINAUT stations in which
TIM modules of the type TIM 3 or TIM 4 are configured.

® The SINAUT TD7onTIM software package is a software package that is configured and
runs on TD7onTIM-compliant TIM modules, for example the TIM 3V-IE. This can be used
as an alternative to the TD7onCPU software package when a suitable TIM is configured
in a SINAUT station.

(Short Message Service)
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The short message service in the GSM standard is used to transfer short text messages to
mobile radio users.

When the short messages are transferred, they are first transferred to the SMS control
center using a store-and-forward technique. They are buffered there and then forwarded to
the recipient. The sender can query the status of the message in the SMS control center or
can request acknowledgment of delivery.

Spontaneous message

In SINAUT networks, messages are always transmitted spontaneously; in other words,
messages are created and transmitted only when changes occur or event-driven. These
messages are known as spontaneous messages.

In the dial-up network, however, you can also specify per message whether or not a change
causes a conditional or unconditional spontaneous transmission. Unconditional spontaneous
messages cause the connection to be established immediately. Conditional spontaneous
messages are initially only entered in the send buffer of the TIM. They are only transmitted
when a connection is established to the partner for whatever reason, for example because
an unconditional spontaneous message needs to be transmitted or because the partner
calls.

Spontaneous mode

ST7 message

ST7 protocol

ST7cc

The spontaneous mode is intended only for data exchange in dial-up networks. For
transmission in dial-up networks, the data of the stations or a node station can be assigned
different priorities (high or normal), data to be sent by the master station always has high
priority. If data with high priority is waiting for transmission, a dial-up connection is
established immediately. If the data has normal priority, it is first stored on the station. This
data is then sent the next time a connection is established to the partner for whatever
reason, for example, when information with higher priority is being sent or when the partner
establishes a connection to exchange data.

ST7 messages consist of a message frame, an area for addresses and control fields
(message header) and an area for net data (object data) with the time stamp. The ST7
messages are divided into organizational messages and data messages. The structure of an
ST7 message is based on the guidelines of the ST7 protocol.

This protocol is used in the SINAUT ST7 system for transmitting process data over WANSs.

SINAUT ST7cc is the ideal control center system based on SIMATIC WinCC for both
SINAUT ST7 and SINAUT ST1.

It is specially designed for event-driven and time-stamped data transmission in the SINAUT
system. It avoids the possible loss of data that can occur with cyclic polling in WinCC. It also
ensures the use of the correct event time supplied by the SINAUT stations for all WinCC
messages and archive entries. The process image integrated in ST7cc contains all process
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ST7sc

Station

Status message

TCP/IP

TIM

324

data as well as the status of all SINAUT subscribers in the network and makes this data
available directly to WinCC for fast transfer to the process image.

The SINAUT system allows the networking of SIMATIC stations with a control center over a
WAN (Wide Area Network). This control center can also be a SIMATIC station or a PC-
based control center, for example, WinCC with the SINAUT ST7cc add-on.

SINAUT ST7sc allows the manufacturers of control systems to connect to SINAUT without
needing to integrate a SINAUT interface. Communication is over OPC: As an OPC server,
SINAUT ST7sc forms the interface between the SINAUT system and a control system
connected as an OPC client.

The OPC interface is also suitable for data exchange with other applications, for example,
the Microsoft Office application Excel.

In the SINAUT world, the term station includes the entire hardware components required for
acquisition, processing and communication with other stations or a master station/control
center. A station can, for example, consist of a modem, a TIM and a programmable
controller (in turn consisting of a CPU and I/O modules). A SINAUT station can also include
several programmable controllers, or, in the case of a node station, several TIMs.

A status message is a process status (for example pump on, valve open) or alarm (for
example limit value exceeded). This is binary information with the possible values 0 or 1.
Eight status messages are put together to form one byte.

(Transmission Control Protocol / Internet Protocol)

Network protocols for connecting two computers in the Internet. IP is the basic protocol. UDP
is based on IP and sends individual packets. These can arrive at the recipient in a different
order from the order in which they were sent - they can even be lost. TCP is used to make
the connection reliable and makes sure, for example, that data packets are passed on to the
application in the correct order. In addition to the IP addresses, UDP and TCP also involve
port numbers between 1 and 65535 with which the various services can be distinguished.

On a Windows PC, the WINSOCK.DLL (or WSOCKS32.DLL) is responsible for handling the
two protocols.

(Telecontrol Interface Module)

The TIM transmission processor is a communications module that handles all data
transmission functions provided by the SINAUT system independently. Depending on the
type, the TIM has one or two WAN interfaces, an MPI interface or an Ethernet interface.
Depending on the requirements, a variety of transmission equipment can be connected. The
module is supplied in an S7-300 housing.
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Topology

The TIM is available in three basic variants:
e TIM3

TIM 3x without MPI port, only for installation as a CP in the S7-300 with only one WAN
port: either over the integrated modem or over the serial port for an external modem.

e TIM4

TIM 4x with MPI port both for installation as a CP in an S7-300, can also be connected as
a stand-alone device over MPI to one or more S7-400 and S7-300 PLCs. The TIM 4 has
two WAN ports: one over the modem integrated in the TIM, the other over the serial port
for an external modem. The two WANSs can be identical or different, for example
dedicated line plus telephone network.

o Ethernet TIMs

—TIM 3V-IE variants with two WAN attachments: An RS-232 port and an RJ-45 Ethernet
port, only for installation as a CP in S7-300. With the TIM 3V-IE, SINAUT
communication is either over the RS-232 or over the Ethernet port. The
TIM 3V-IE Advanced can use the RS-232 port at the same time as the Ethernet port.

—TIM 4R-IE with four WAN connections: Two RS-232 interfaces and two RJ-45 Ethernet
interfaces. Installation as a CP in an S7-300 or as standalone device in a separate
TIM rack. With the TIM 4R-IE, SINAUT communication is handled over the RS-232
and over the Ethernet interfaces simultaneously.

The topology describes the network structure. It specifies how a network (transmission
medium and connectable devices or computers) is interconnected. Possible structures are
linear (bus), star, ring, redundant ring and tree structure.

Unconditional / conditional spontaneous message

VPN

WAN

- Spontaneous message

(Virtual Private Network)

The principle of a virtual private network is to use public networks such as the Internet to
transfer private data. The communications partners of the private network can exchange
data as if they were part of a LAN. Communication can be secured using various encryption
and authorization techniques.

(Wide Area Network)

Wide area networks are intended for language or data transmission over greater distances.
The concept of such networks is essentially decided by the services available.

The basic structure of a wide area network can be based on circuit switching or packet
switching. The circuit switching structure uses a hierarchical arrangement of switching
points. WANSs can have a span of several thousand kilometers.

The following WANs can be used with SINAUT:
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® Private or leased dedicated lines (copper or fiber-optic cable)

® Private radio networks (directional or omnidirectional radio and private mobile radio with
time slots)

® Analog telephone network

e Digital ISDN network

e GSM mobile wireless network with the services CSD, GPRS and SMS
® Private wideband networks such as OTN, PCM30 etc.

® DSL networks
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M
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TIM 32, 178

TIM 33 (hardware = 6), 191 T

TIM 34, 199

Technical specifications
ANT794-4MR GSM/GPRS antenna, 72
DCF77 antennas, 80
GPS receiver, 81
GSM modem MD720-3, 68
LTOP, 74

TIM 42 / 42D, 204

TIM 43 / 43D (hardware = 6), 205

TIM 44 / 44D, 206

TIM 4R / 4RD, 207

TIM 4V /4VD, 203

Ordering data

ANT794-4MR antenna, 68 MD3 modem, 62

Connecting cables, 83 MD4 modem, 63

LTOP. 73 MD740-1 GPRS modem, 70
i Modem MD2, 60

Modems, 60
’ SINAUT ST7cc, 100
SINAUT ST7 software, 93 SINAUT ST7sc. 105

SINAUT ST7cc, 99

SINAUT ST7sc, 104 TIM32, 36
TIM. 20 TIM 33, 38
’ TIM 34, 41
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P TIM 3V-IE Advanced, 26
TIM 42 /42D, 46
Parameter assignment TIM 43 /43D, 49
Network nodes, 217 TIM 44 / 44D, 52
Networks, 217 TIM 4R / 4RD, 56
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TIM, 216 TIM 4V / 4VD, 54
Power loss, 116 TIM
Power supply, 214, 314 CE mark, 106
TIM 3, 33
TIM 3V-IE, 22
R TIM 4, 42
TIM 4R-IE, 28

Radio clock components

DCF77 / GPS, 79 Training center, 16

S

Service, 16
SIMATIC Customer Support hotline, 15
SINAUT ST7 software package, 85
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SINAUT ST7 Station control system - System Manual
328 System Manual, 05/2007, C79000-G8976-C178-06



	Safety Guidelines
	Table of contents
	1 Preface
	2 Introduction to the SINAUT ST7 system
	Area of application
	Components in a SINAUT ST7 system
	SINAUT TIM communication modules
	Overview of All TIM Variants
	The TIM 3V-IE variants
	Design of the TIM 3V-IE variants
	Technical specifications of the TIM 3V-IE variants
	The TIM 4R-IE
	Design of the TIM 4R-IE
	Technical specifications of the TIM 4R-IE
	The TIM 3 variants
	Design of the TIM 3 variants
	Technical specifications of the TIM 3 variants
	The TIM 4 variants
	Design of the TIM 4 variants
	Technical specifications of the TIM 4 variants

	The SINAUT ST7 modems
	The modem variants
	Overview of all modem variants and accessories
	Technical specifications of the SINAUT ST7 modems

	Mobile wireless components
	GSM modem MD720-3
	MD740-1 GPRS modem
	ANT794-4MR GSM/GPRS antenna
	Technical specifications of the SINAUT mobile wireless compo

	LTOP overvoltage protection modules
	Variants and overview of the LTOP overvoltage protection mod
	Technical specifications of the LTOP overvoltage protection 

	Radio clock components
	Accessories for DCF77
	GPS receiver
	Overview of the radio clock components
	Technical specifications of the radio clock components

	Connecting cables
	Cable for connecting TIM and modem modules
	WAN connecting cables
	TIM 4R / 4RD interface adapter cable

	The SINAUT ST7 standard software package
	SINAUT TD7 Library, blocks for the CPU
	SINAUT ST7 configuration software for the PG
	Overview for ordering SINAUT ST7 software
	Installation of the SINAUT ST7 standard software package
	Uninstalling SINAUT ST7 software packages

	SINAUT ST7cc, the add-on for WinCC
	Area of application
	The special properties of SINAUT ST7cc
	System prerequisites
	Ordering data for SINAUT ST7cc
	Technical specifications of SINAUT ST7cc

	SINAUT ST7sc SCADA Connect software
	The special properties of SINAUT ST7sc
	System prerequisites
	Ordering data for SINAUT ST7sc
	Technical specifications of SINAUT ST7sc

	Standards and approvals of SINAUT ST7 products
	Standards and approvals for the TIM 3 / TIM 4 and the SINAUT
	Notes on the CE marks of SINAUT ST7 products
	FM, UL and CSA approvals for all SINAUT ST7 products
	Additional approvals for the MD3 analog dial-up modem

	Standards and approvals for the TIM 3V-IE variants and the T


	3 Installation guide
	Horizontal and vertical installation
	Dimensions for installation of the SINAUT ST7 components
	Current consumption and power loss of the SINAUT ST7 compone
	Installing the TIM 3V-IE variants in an S7-300
	Installing the TIM 4R-IE in an S7-300
	Standalone TIM 4R-IE with an S7-400 or PC
	Installation of the TIM 3 / TIM 4 as CP in an S7-300
	Standalone TIM 4 with an S7-400 or PC

	4 Network structures and topologies
	Overview of the possible network types
	Network configurations

	5 Installing and putting a TIM into operation
	Design of the TIM 3V-IE variants
	Front view of the TIM 3V-IE variants with closed front panel
	Front view of the TIM 3V-IE variants with front panel remove
	LEDs of the TIM 3V-IE variants
	Pinout of the ports
	Standard connecting cables for the TIM 3V-IE variants

	Design of the TIM 4R-IE
	Front view of the TIM 4R-IE with closed front panel
	Front view of the TIM 4R-IE with removed front panel
	LEDs of the TIM 4R-IE
	Pinout of the ports
	Standard connecting cables for the TIM 4R-IE

	Design of the TIM 3 and TIM 4 modules
	Front view of the TIM 3 / TIM 4 with closed front panels
	Front view of the TIM 3 / TIM 4 with front panels removed
	LEDs of the TIM 3 / TIM 4
	Pinout of the X1 and X2 connectors
	Standard connecting cables that can be connected to connecto
	View of the TIM 3 / TIM 4 from above
	View of the TIM 3 / TIM 4 from below

	Options for attachment and settings of the TIM 3 and TIM 4 v
	Options for attachment and settings for the TIM 32
	Options for attachment and settings for the TIM 33 (hardware
	Options for attachment and settings for the TIM 34
	Possible attachments and settings for the TIM 4V and TIM 4VD
	Possible attachments and settings for the TIM 42 and TIM 42D
	Options for attachment and settings for the TIM 43 and TIM 4
	Possible attachments and settings for the TIM 44 and TIM 44D
	Possible attachments and settings for the TIM 4R and TIM 4RD

	Installing a TIM
	Installing a TIM module as CP
	Installing a TIM 4 / TIM 4R-IE as a standalone device
	Horizontal and vertical installation
	Connecting the TIM to the power supply

	Configuring a TIM and setting parameters
	Startup activities of the TIM module
	Startup of the TIM 3V-IE variants
	Startup activities of the TIM 4R-IE
	Startup activities of the TIM 3 and TIM 4


	6 Installing and putting a SINAUT modem into operation
	Introduction
	GSM modem MD720-3
	Displays and connectors
	Connecting the MD720-3 to the TIM and antenna
	Prerequisites for operation
	Further documentation

	GPRS/GSM wireless modem MD740-1
	Displays and connectors
	Connecting the MD740-1 to the TIM and antenna
	Prerequisites for operation
	Further documentation

	MD2 dedicated line modem
	Indicators and connectors accessible from the front
	Configuration switches accessible from above
	Connectors and configuration switches accessible from below
	Connecting the MD2 with TIM, LTOP and dedicated line

	LTOP line transformer with overvoltage protection
	Structure
	Connecting up the MD2 modem

	Analog dial-up modem MD3
	Indicators and connectors accessible from the front
	Configuration switches accessible from above
	Connectors and configuration switches accessible from below
	Connecting the MD3 with a TIM and TAE6 outlet
	Connecting the MD3 with TIM, LTOP and dedicated line
	User-configurable profiles
	LTOP line transformer with overvoltage protection

	ISDN dial-up modem MD4
	Indicators and connectors accessible from the front
	Configuration switches accessible from above
	Connectors and configuration switches accessible from below
	Connecting the MD4 with a TIM and ISDN outlet

	Installing and putting a SINAUT MD2, MD3, MD4 modem into ope
	Installation on an S7-300 rail
	Installation on a 35 mm standard rail
	Horizontal and vertical installation
	Connecting to the power supply


	Glossary
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.32667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.32667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.33000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


