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General information ¢ Manual history

Chapter 1 « General information

Information:

B&R does its best to keep the printed versions of its user's manuals as current as
possible. However, sometimes a newer version of the user's manual can be
downloaded in electronic form (PDF format) from the B&R homepage www.br-
automation.com.

1. Manual history

Version Date Comment

1.00 May 2008 First edition

Table 1: Manual history
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General information « Safety guidelines

2. Safety guidelines

2.1 Introduction

Programmable logic controllers (PLCs), operating and monitoring devices (industrial PCs, Power
Panels, Mobile Panels, etc.), as well as the B&R uninterruptible power supplies have been
designed, developed or manufactured for conventional use in industry. They were not designed,
developed, and manufactured for any use involving serious risks or hazards that could lead to
death, injury, serious physical damage, or loss of any kind without the implementation of
exceptionally stringent safety precautions. In particular, such risks and hazards include the use
of these devices to monitor nuclear reactions in nuclear power plants, as well as flight control
systems, flight safety, the control of mass transit systems, medical life support systems and the
control of weapons systems.

When using both programmable logic controllers and operating and monitoring devices as
control systems in conjunction with a Soft PLC (e. g. B&R Automation Runtime or comparable
products) or a Slot PLC (e. g. B&R LS251 or comparable products), the safety precautions
applying to industrial control systems (e. g. the provision of safety devices such as emergency
stop circuits, etc.) in accordance with applicable national and international regulations must be
observed. The same applies for all other devices connected to the system, e. g. drives.

All tasks such as installation, commissioning, and maintenance are only permitted to be carried
out by qualified personnel. Qualified personnel are persons familiar with transport, mounting,
installation, commissioning and operation of the product and have the respective qualifications
(e.g. IEC 60364). National accident prevention guidelines must be followed.

The safety guidelines, connection descriptions (type plate and documentation), and limit values
listed in the technical data are to be read carefully before installation and commissioning and
must be observed.

2.2 Intended use

Electronic devices are generally not failsafe. In the event of a failure on the programmable
control system, operating or monitoring device or uninterruptible power supply, the user is
responsible for ensuring that other devices that may be connected, such as motors, are made
secure.
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General information « Safety guidelines

2.3 Protection against electrostatic discharges

Electrical components that are vulnerable to electrostatic discharge (ESD) must be handled
accordingly.

2.3.1 Packaging
« Electrical components with housing

... do not require special ESD packaging, but must be handled properly
(see section"Electrical components with housing").

¢ Electrical components without housing
... must be protected by ESD-suitable packaging.

2.3.2 Guidelines for proper ESD handling
Electrical components with housing

¢ Do not touch the contacts of connectors on connected cables.
« Do not touch the contact tips on the circuit boards.

Electrical components without housing

In addition to "Electrical components with housing"”, the following also applies:

« Any persons handling electrical components or devices that will be installed in the
electrical components must be grounded.

* Components can only be touched on the small sides or on the front plate.

« Components should always be stored in a suitable medium (ESD packaging, conductive
foam, etc.).
Metallic surfaces are not suitable storage surfaces!

« Electrostatic discharges should be avoided on the components (e.g. through charged
plastics).

¢ A minimum distance of 10 cm must be kept from monitors and TV sets.
« Measurement devices and equipment must be grounded.

* Measurement probes on potential-free measurement devices must be discharged on
sufficiently grounded surfaces before taking measurements.

Individual components

« ESD protective measures for individual components are thoroughly integrated at B&R
(conductive floors, footwear, arm bands, etc.).

e Theincreased ESD protective measures for individual components are not necessary for
our customers for handling B&R products.

Power Panel 45 User's Manual V 1.00 17
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General information « Safety guidelines

2.4 Transport and Storage

During transport and storage, devices must be protected from excessive stress (mechanical
load, temperature, humidity, aggressive atmosphere, etc.).

The devices contain components sensitive to electrostatic charges which can be damaged by
inappropriate handling. It is therefore necessary to provide the required safety precautions
against electrostatic discharges during installation or removal of the devices (see also
section 2.3 "Protection against electrostatic discharges” on page 17).

2.5 Installation

< Installation must take place according to the documentation, using suitable equipment
and tools.

« Devices must be installed without voltage applied and by qualified personnel.

« General safety regulations and nationally applicable accident prevention guidelines must
be observed.

« Electrical installation must be carried out according to the relevant guidelines (e. g. line
cross section, fuse, protective ground connection).

e Take the necessary steps to protect against electrostatic discharges (see also section 2.3
"Protection against electrostatic discharges" on page 17).

2.6 Operation

2.6.1 Protection against touching electrical parts

To operate programmable logic controllers, operating and monitoring devices or uninterruptible
power supplies, certain components must carry dangerous voltage levels of over 42 VDC. A life-
threatening electrical shock could occur if you come into contact with these parts. This could
result in death, severe injury or material damage.

Before turning on the programmable logic controller, the operating and monitoring devices and
the uninterruptible power supply, ensure that the housing is properly grounded (PE rail). The
ground connection must be established when testing the operating and monitoring devices or
the uninterruptible power supply, even when operating them for only a short time.

Before turning the device on, make sure that all voltage-carrying parts are securely covered.
During operation, all covers must remain closed.
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General information « Safety guidelines

2.6.2 Environmental conditions - dust, humidity, aggressive gases

Use of operating and monitoring devices (e.g. industrial PCs, power panels, mobile panels, etc.)
and uninterruptible power supplies in very dusty environments should be avoided. Dust
collection on the devices influences their function and, especially in systems with active cooling
(fans), sufficient cooling cannot be guaranteed.

The presence of aggressive gases in the environment can also lead to malfunctions. When
combined with high temperature and humidity, aggressive gases - e.g. with sulfuric, nitric and
chloric components- spur chemical chemical process that can damage electronic components
very quickly. Signs of the presence of aggressive gases are blackened copper surfaces and
cables on existing installations.

For operation in dusty or humid conditions, correctly installed (cutout installation) operating and
monitoring devices like Automation Panel or Power Panel are protected on the front side. The
rear side of all devices must be protected from dust and humidity and must be cleaned at suitable
intervals.

2.6.3 Programs, viruses and dangerous programs

The system is subject to potential danger each time data is exchanged or software is installed
from a data medium (e.g. diskette, CD-ROM, USB flash drive, etc.), a network connection, or the
Internet. The user is responsible for assessing these dangers, implementing preventative

measures such as virus protection programs, firewalls, etc. and obtaining software from reliable
sources.

2.7 Organization of safety notices

The safety notices in this manual are organized as follows:

Safety notice Description
Danger! Disregarding the safety regulations and guidelines can be life-threatening.
Caution! Disregarding the safety regulations and guidelines can result in severe injury or major damage to material.
Warning! Disregarding the safety regulations and guidelines can result in injury or damage to material.
Information: Important information for preventing errors.

Table 2: Organization of safety notices
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General information ¢ Definition of terms

3. Definition of terms

Term

Explanation

SG3

System Generation 3 (SG3) - CPUs with Motorola processors.

The following CPUs belong to this series:

CP260, IF161, IP161, XP152, CP100, CP104, CP152, CP153, CP200, CP210, CP430, CP470, CP474, CP476,
CP770, CP774, PP15, PP21, PP35, PP41

SG4

System Generation 4 (SG4) - CPUs with Intel processors.

The following CPUs belong to this series:

CP1483, CP1484, CP1485-1, CP1486, CP3484, CP3485-1, CP3486, PP45, PP100/200, PP300/400, MP100/
200, CP340, CP360, CP380, CP382, CP570, EC20, EC21, AC140, AC141, AR000, AR010, AR102, AR105,
APC620, APC700, APC810

SGC

System Generation Compact CPU (SGC) - CPUs with Motorola processors (Embedded uP).

The following CPUs belong to this series:
CP0201, CP0291, CP0292, XC0201, XC0202, XC0292

Table 3: Definition of terms

4. Abbreviations

Abbreviations appear throughout the User's Manual, for example in data tables or descriptions
of pin assignments.

Abbreviation Description

ND Not defined In data tables, this stands for a value that has not been defined. Because a cable manufacturer does not provide
certain technical data, for example.

TBD To be determined | Used in the technical data tables when certain pieces of information are not yet available. The value will be
provided later.

Table 4: Abbreviations used in the User's Manual
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Power Panel 45 « System characteristics

Chapter 2 « Power Panel 45

1. System characteristics

The PP45 is an especially compact addition to the the proven Power Panel product family.
Modular fieldbus interfaces ensure flexible integration in all configurations.

Ethernet and X2X Link are used for the communication system. Additionally, these devices have
been equipped with a slot for interface modules. Depending on requirements, the Power Panel
can be expanded using a CAN bus, Profibus DP slave, or RS485/RS232, making it perfectly
suited for demanding tasks. Custom mylar designs are also available.

* Cost-effective complete solution
e Compact dimensions

* Integrates control, visualization, and I/O interface
1.1 Compact solution

The PP45 is used as a controller and operator panel. Additional peripheral devices can be
connected via the integrated X2X interface. Using the optional interface modules, it is also
possible to connect other B&R products or even to integrate the PP45 into control systems from
other manufacturers. All components are contained within a compact housing with a 5.7" QVGA
LCD display.

1.2 Simple programming

The full integration of the visualization application into the B&R Automation Studio programming
and diagnostics tool goes without saying. The same is true for programming it in all of the IEC
languages offered by B&R as well as Automation Basic and ANSI C.

Power Panel 45 User's Manual V 1.00 21
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Power Panel 45 « System characteristics

1.3 General technical data

Name Description
CPU Intel-compatible 100 MHz CPU
Memory 64 MB DRAM,
32 KB SRAM, nonvolatile,
CompactFlash application memory
Interfaces Ethernet 10/100
X2X Link
2xUSB2.0
Slots CompactFlash slot

Expansion slot

Miscellaneous

IP65 protection (from front)
Temperature range from 0-50°C
Fan-free

24 VDC supply voltage

Dimensions

203 mm x 145 mm x 51 mm

1.4 Overview

Model number

4PP045.0571-042

4PP045.0571-062 4PP045.0571-L42

Photo
(-]
99
]
0°
o
o8
%9
%
Display LCDm LCD color LCDm
Resolution QVGA QVGA QVGA
Diagonal 5.7" 57" 5.7"

Touch screen

Analog resistive

Analog resistive

Keys 10 touch keys 10 touch keys 24 membrane keys
(6 with legend strips)

Slot for interface modules 1 1 1

UsB 2xUSB2.0 2xUSB2.0

Page 24 33 42

22
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Power Panel 45 « Topology

2. Topology

Ethernet TC/IP

PP45

== I
X67 X67
X20
CAN :‘ ’:1
s X20
e.g. modingzr HHHH HHHH
internet connection ACOPOS

X67

Components and technologies

Control system Power Panel 45
Visualization and operation Power Panel 45
Motion control ACOPOS: Intelligent servo drives

ACOPOSmulti: Modular drive system

Remote 1/0 systems X20 System: Slice-based I/0 and control system

X67 System: Remote I/0 with IP67 protection

Power Panel 45 User's Manual V 1.00
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PP45 5.7" LCD m touch screen ¢ Order data

3. PP455.7" LCD m touch screen

3.1 Order data

Model number

Short description

Figure

4PP045.0571-042

Power Panel PP45, touch screen, 5.7" QVGA m LCD, backlighting,
10 touch keys, 64 MB DRAM, 32 KB SRAM, x86 100 MHz Intel
compatible, removable application memory (CompactFlash),
Ethernet 10/100, X2X Link, 2 x USB, IP 65 protection (front side).
Application memory must be ordered separately!

Order TB103 and TB704 terminal blocks separately.

Required accessories

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection
against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm2, protection
against vibration with the screw flange.

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

0AC201.9 Lithium batteries, 5 pcs., 3 V /950 mAh, button cell

4A0006.00-000 Lithium battery, 3 V /950 mAh, button cell

4A0064.00-000 5 DIN A4 legend sheets , 16 fields for a total of 40 devices,
CorelDraw template can be downloaded online.

5CFCRD.0064-03 | CompactFlash 64 MB ATA/IDE SiliconSystems

5CFCRD.0128-03 | CompactFlash 128 MB ATA/IDE SiliconSystems

5CFCRD.0256-03 | CompactFlash 256 MB ATA/IDE SiliconSystems

5CFCRD.0512-03 | CompactFlash 512 MB ATA/IDE SiliconSystems

5CFCRD.1024-03 | CompactFlash 1024 MB ATA/IDE SiliconSystems

5CFCRD.2048-03 | CompactFlash 2048 MB ATA/IDE SiliconSystems

5CFCRD.4096-03 | CompactFlash 4096 MB ATA/IDE SiliconSystems

5CFCRD.8192-03 | CompactFlash 8192 MB ATA/IDE SiliconSystems

Optional accessories

4PP045.IF10-1

PP45 interface module, 1 RS232 interface

4PP045.IF23-1

2005 Interface Module, 1 RS485/RS422 interface (RS422:
electrically isolated, RS485: electrically isolated and network
capable), 1 CAN interface (electrically isolated and network
capable).

4PPO45.IF24-1

PP45 interface module, 1 Profibus DP slave interface (electrically
isolated and network capable), 1 RS232/RS422/RS485 interface
(RS422/RS485: electrically isolated and network-capable)

4PP045.IF33-1

PP45 interface module, 2 CAN (electrically isolated and network
capable).

Table 5: PP45 LCD m touch screen - Order data
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3.2 Technical data

PP45 5.7" LCD m touch screen ¢ Technical data

Product ID PP45 LCD m touch screen
Controller

Processor ELAN SC520 100 MHz, Intel compatible
Main memory 64 MB DRAM

SRAM 32 KB, battery-backup

CompactFlash slot

1 slot for Type | CompactFlash card

Insert slot for PP45 interface modules

1

Watchdog

Internal system management controller

Power failure logic

System management controller, 10 ms buffer time

Battery

Lithium, 950 mAh, can be exchanged from the outside

Real-time clock

Battery-buffered

Mode/node switches 2, 16 digits each
Display

Type LCD monochrome
Colors 8 shades of gray
Resolution QVGA, 320 x 240 pixels
Diagonal 5.7"
Brightness 140 cd/m?
Half-brightness time 55,000 h

Front Multi-layered cover with insertion slots for key labels
Keys

Touch keys 10 (labeled with legend sheets)
Interfaces

usB 2 x USB 2.0, type A connection
Ethernet RJ 45 Twisted Pair (10 BaseT / 100 BaseT)
X2X X2X Link master

24 VDC supply

Input voltage 24 VDC £ 25%

General information

Power consumption Max. 8 W

Certification CE, C-UL-US, GOST-R (in development)

Operational conditions

Operating temperature

0to +50°C

Relative humidity

10% to 90%, non-condensing

Protection type

IP65 (front side) / IP20 (back side)

Table 6: PP45 LCD m touch screen - Technical data
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Product ID PP45 LCD m touch screen
Storage and transport conditions

Temperature -20°C to +70°C

Relative humidity T < 40°C: 5% to 90%, non-condensing

T > 40°C: < 90%, non-condensing

Mechanical characteristics

Outer dimensions (W x H x D [mm])

203 x 145 x 56.4

Weight

0.5 kg

3.3 Additional technical data

Table 6: PP45 LCD m touch screen - Technical data

Product ID PP45 LCD m touch screen
Controller

Battery buffer current Max. 30 pA
Real-time clock resolution 1s

Operating system

Automation Runtime

24 VDC supply

Input voltage (min./nom./max.)

18 VDC /24 VDC /30 VDC

Voltage monitoring

An NMI is triggered if the input voltage falls below 15 VDC.

General information

B&R ID code

$1FB4

Table 7: PP45 LCD m touch screen - Additional technical data
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PP45 5.7" LCD m touch screen ¢ Diagnostic LEDs
3.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP45:

Figure 1: PP45 LCD m touch screen - Diagnostic LEDs

LED Color Status Description
Status Red On Error / Reset
Green On RUN
Orange On Boot, Service or Diagnostics mode

Green on / Orange blinking RUN, battery not OK

User Green - This LED can be operated by the user (with the AsHW library). This function is supported by
Automation Runtime starting with Version N2.90 / A2.92.

X2X Orange On The module sends data via the X2X Link interface.

CF Orange On Access to the CompactFlash card

Table 8: PP45 LCD m touch screen - Diagnostic LEDs

There are two more LEDs right next to the Ethernet interface:

ACT
(orange)
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Figure 2: PP45 LCD m touch screen - Ethernet LEDs

LED Color Status Description
ACT Orange On No Ethernet activity on bus
Blinking Ethernet activity on bus
LNK Green On Alink to the remote station has been established.

Table 9: PP45 LCD m touch screen - Diagnostic LEDs
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PP45 5.7" LCD m touch screen « Connection elements

3.5 Connection elements

Supply voltage
Ethernet interface
USB interfaces
X2X Link interface

Figure 3: PP45 LCD m touch screen - Connection elements

3.5.1 X2X Link interface

Interface Pin assignments
Application interface Terminal | X2X Link
XeX Link 1 X2x X2X data
< >_<| ; 9 2 X2X L XX ground
NIV % 3 X2X\ X2X data inverted
o o o 4 SHLD Shield

Required accessories

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

4-pin multipoint connector

Table 10: PP45 LCD m touch screen - Pin assignments - X2X Link
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3.5.2 USB interface

This Power Panel 45 device has a USB 2.0 (Universal Serial Bus) host controller with two USB
ports, which are easily accessible for the user.

USB interface

Transfer rate ") Low speed (1.5 MBit/s), full speed (12 MBit/s), to high speed (480 Mbit/s)
Power supply Max. 500 mA per port 2

Table 11: PP45 LCD m touch screen - USB interface
1) The actual value depends on the operating system or diver being used.
2) For safety, every USB port is equipped with a maintenance free "USB current-limiting circuit breaker" (max. 500 mA)

Warning!
Peripheral USB devices can be connected to the USB interfaces. Due to the vast

number of USB devices available on the market, B&R cannot guarantee their

performance. B&R does assure the performance of all USB devices that they
provide.

Important!

Because of general PC specifications, this interface should be handled with extreme
care with regard to EMC, location of cables, etc.
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PP45 5.7" LCD m touch screen « Connection elements

3.5.3 Ethernet Interface

Interface Pin assignments
Terminal
1 RXD Receive signal
Ethernet interface —
2 RXD\ Receive signal inverted
3 TXD Transmit signal
1IN | 4 Termination Termination
1 5 Termination Termination
RJ45 twisted pair socket 6 TXD\ Transmit signal inverted
(10BaseT/100BaseT)
7 Termination Termination
8 Termination Termination

Table 12: PP45 LCD m touch screen - Pin assignments - Ethernet interface
3.5.4 Supply voltage

The pin assignments can be found either in the following table or printed on the back of the
Power Panel. The Power Panel has reverse polarity protection that prevents the supply voltage
from being connected incorrectly, which would damage the device. Overload protection must be
provided by an external fuse (5 A, fast-acting).

Supply voltage Pin assignments

Terminal Assignment

+ @ — + +24VDC
@ Functional grounding
— GND

Required accessories

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection

3-pin mulipoint connector against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection against
vibration with the screw flange.

Table 13: PP45 LCD m touch screen - Pin assignments - Supply voltage

Important!

The pin's connection to the functional ground (e.g. switching cabinet) should be as
short as possible. We recommend using the largest possible conductor cross
section on the supply plug.
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PP45 5.7" LCD m touch screen « Operating mode and node number switches

3.6 Operating mode and node number switches

Figure 4: PP45 LCD m touch screen - Operating mode and node number switches

Chapter 2
Power Panel 45

The Power Panel 45 device is equipped with 2 hex switches, which are used as operating mode

or node number switches. Switch positions 01 - FE are used to set the INA station number of the
Ethernet interface.

Switch position Description
00 Boot mode:
The CPU is started in boot mode.
01-FE INA node number of the Ethernet interface
FF Diagnostics mode:

The CPU boots in Diagnostics mode. Program sections in User RAM and User FlashPROM are not initialized.
After diagnostics mode, the CPU always boots with a cold restart.

Table 14: PP45 LCD m touch screen - Switch positions of the operating mode and node number switches
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3.7 Dimensions
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Figure 5: PP45 LCD m touch screen - Dimensions

Installation cutout: 186.1 mm x 128.1 mm
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4. PP45 5.7" LCD color touch screen

4.1 Order data

Model number

Short description

Figure

4PP045.0571-062

Power Panel PP45, touch screen, 5.7" QVGA color LCD,
backlighting, 10 touch keys, 64 MB DRAM, 32 KB SRAM,
x86 100 MHz Intel compatible, removable application memory
(CompactFlash), Ethernet 10/100, X2X Link, 2 x USB, IP 65
protection (front side).

Application memory must be ordered separately!

Order TB103 and TB704 terminal blocks separately.

Required accessories

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection
against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection
against vibration with the screw flange.

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

0AC201.9 Lithium batteries, 5 pcs., 3 V /950 mAh, button cell

4A0006.00-000 Lithium battery, 3 V /950 mAh, button cell

4A0064.00-000 5 DIN A4 legend sheets, 16 fields for a total of 40 devices,
CorelDraw template can be downloaded online.

5CFCRD.0064-03 | CompactFlash 64 MB ATA/IDE SiliconSystems

5CFCRD.0128-03 | CompactFlash 128 MB ATA/IDE SiliconSystems

5CFCRD.0256-03 | CompactFlash 256 MB ATA/IDE SiliconSystems

5CFCRD.0512-03 | CompactFlash 512 MB ATA/IDE SiliconSystems

5CFCRD.1024-03 | CompactFlash 1024 MB ATA/IDE SiliconSystems

5CFCRD.2048-03 | CompactFlash 2048 MB ATA/IDE SiliconSystems

5CFCRD.4096-03 | CompactFlash 4096 MB ATA/IDE SiliconSystems

5CFCRD.8192-03 | CompactFlash 8192 MB ATA/IDE SiliconSystems

Optional accessories

4PP045.IF10-1

PP45 interface module, 1 RS232 interface

4PP045.IF23-1

2005 Interface Module, 1 RS485/RS422 interface (RS422:
electrically isolated, RS485: electrically isolated and network
capable), 1 CAN interface (electrically isolated and network
capable).

4PP045.IF24-1

PP45 interface module, 1 Profibus DP slave interface (electrically
isolated and network capable), 1 RS232/RS422/RS485 interface
(RS422/RS485: electrically isolated and network-capable)

4PP045.IF33-1

PP45 interface module, 2 CAN (electrically isolated and network
capable).

Table 15: PP45 LCD color touch screen - Order data

Power Panel 45 User's Manual V 1.00

33

Chapter 2
Power Panel 45



PP45 5.7" LCD color touch screen « Technical data

4.2 Technical data

Product ID PP45 LCD color touch screen
Controller

Processor ELAN SC520 100 MHz, Intel compatible
Main memory 64 MB DRAM

SRAM 32 KB, battery-backup
CompactFlash slot 1 slot for Type | CompactFlash card
Insert slot for PP45 interface modules 1

Watchdog Internal system management controller
Power failure logic System management controller, 10 ms buffer time
Battery Lithium, 950 mAh, can be exchanged from the outside
Real-time clock Battery-buffered

Mode/node switches 2, 16 digits each

Display

Type LCD color

Colors 256 colors

Resolution QVGA, 320 x 240 pixels

Diagonal 5.7"

Brightness 140 cd/m?

Half-brightness time 55,000 h

Front Multi-layered cover with insertion slots for key labels
Keys

Touch keys 10 (labeled with legend sheets)
Interfaces

usB 2 x USB 2.0, type A connection
Ethernet RJ 45 Twisted Pair (10 BaseT / 100 BaseT)
X2X X2X Link master

24 VDC supply

Input voltage 24 VDC £ 25%

General information

Power consumption Max. 8 W

Certification CE, C-UL-US, GOST-R (in development)
Operational conditions

Operating temperature 0to +50°C

Relative humidity 10% to 90%, non-condensing
Protection type IP65 (front side) / IP20 (back side)

Table 16: PP45 LCD color touch screen - Technical data
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Product ID

PP45 LCD color touch screen

Storage and transport conditions

Temperature

-20°C to +70°C

Relative humidity

T < 40°C: 5% to 90%, non-condensing
T > 40°C: < 90%, non-condensing

Mechanical characteristics

Outer dimensions (W x H x D [mm])

203 x 145 x 56.4

Weight

0.5 kg

Table 16: PP45 LCD color touch screen - Technical data

4.3 Additional technical data

Product ID | PP45 LCD color touch screen
Controller

Battery buffer current Max. 30 pA
Real-time clock resolution 1s

Operating system

Automation Runtime

24 VDC supply

Input voltage (min./nom./max.)

18 VDC /24 VDC /30 VDC

Voltage monitoring

An NMI is triggered if the input voltage falls below 15 VDC.

General information

B&R ID code

$251A

Table 17: PP45 LCD color touch screen - Additional technical data
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PP45 5.7" LCD color touch screen ¢ Diagnostic LEDs

4.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP45:

Figure 6: PP45 LCD color touch screen - Diagnostic LEDs

LED Color Status Description
Status Red On Error / Reset
Green On RUN
Orange On Boot, Service or Diagnostics mode

Green on / Orange blinking RUN, battery not OK

User Green - This LED can be operated by the user (with the AsHW library). This function is supported by
Automation Runtime starting with Version N2.90 / A2.92.

X2X Orange On The module sends data via the X2X Link interface.

CF Orange On Access to the CompactFlash card

Table 18: PP45 LCD color touch screen - Diagnostic LEDs

There are two more LEDs right next to the Ethernet interface:

ACT
(orange)
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Figure 7: PP45 LCD color touch screen - Ethernet LEDs

LED Color Status Description
ACT Orange On No Ethernet activity on bus
Blinking Ethernet activity on bus
LNK Green On Alink to the remote station has been established.

Table 19: PP45 LCD color touch screen - Diagnostic LEDs
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4.5 Connection elements

Supply voltage
Ethernet interface
USB interfaces
X2X Link interface

Figure 8: PP45 LCD color touch screen - Connection elements

4.5.1 X2X Link interface

4-pin multipoint connector

Interface Pin assignments
Application interface Terminal | X2X Link
XeX Link 1 X2x X2X data
< >_<| ; 9 2 X2X L XX ground
NIV % 3 X2X\ X2X data inverted
o o o 4 SHLD Shield

Required accessories

0TB704.9

Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91

Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

Table 20: PP45 LCD color touch screen - Pin assignments - X2X Link
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4.5.2 USB interface

This Power Panel 45 device has a USB 2.0 (Universal Serial Bus) host controller with two USB
ports, which are easily accessible for the user.

USB interface

Transfer rate ") Low speed (1.5 MBit/s), full speed (12 MBit/s), to high speed (480 Mbit/s)
Power supply Max. 500 mA per port 2

Table 21: PP45 LCD color touch screen - USB interface

1) The actual value depends on the operating system or diver being used.
2) For safety, every USB port is equipped with a maintenance free "USB current-limiting circuit breaker" (max. 500 mA)

Warning!

Peripheral USB devices can be connected to the USB interfaces. Due to the vast
number of USB devices available on the market, B&R cannot guarantee their

performance. B&R does assure the performance of all USB devices that they
provide.

Important!

Because of general PC specifications, this interface should be handled with extreme
care with regard to EMC, location of cables, etc.
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4.5.3 Ethernet interface

Interface Pin assignments
Terminal
1 RXD Receive signal
Ethernet interface —
2 RXD\ Receive signal inverted
3 TXD Transmit signal
1IN | 4 Termination Termination
1 5 Termination Termination
RJ45 twisted pair socket 6 TXD\ Transmit signal inverted
(10BaseT/100BaseT)
7 Termination Termination
8 Termination Termination

Table 22: PP45 LCD color touch screen - Pin assignments - Ethernet interface

4.5.4 Supply voltage

The pin assignments can be found either in the following table or printed on the back of the
Power Panel. The Power Panel has reverse polarity protection that prevents the supply voltage
from being connected incorrectly, which would damage the device. Overload protection must be
provided by an external fuse (5 A, fast-acting).

Supply voltage Pin assignments

Terminal Assignment

+ QO — + +24VDC
@ Functional grounding
—_— GND
Required accessories
0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection
3-pin mulipoint connector against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection against
vibration with the screw flange.

Table 23: PP45 LCD color touch screen - Pin assignments - Supply voltage

Important!

The pin's connection to the functional ground (e.g. switching cabinet) should be as
short as possible. We recommend using the largest possible conductor cross
section on the supply plug.
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4.6 Operating mode and node number switches

Figure 9: PP45 LCD color touch screen - Operating mode and node number switches

The Power Panel 45 device is equipped with 2 hex switches, which are used as operating mode
or node number switches. Switch positions 01 - FE are used to set the INA station number of the

Ethernet interface.

Switch position

Description

00

Boot mode:
The CPU is started in boot mode.

01-FE

INA node number of the Ethernet interface

FF

Diagnostics mode:
The CPU boots in Diagnostics mode. Program sections in User RAM and User FlashPROM are not initialized.
After diagnostics mode, the CPU always boots with a cold restart.

Table 24: PP45 LCD color touch screen - Switch positions of the operating mode and node number switches
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4.7 Dimensions
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Figure 10: PP45 LCD color touch screen - Dimensions

Installation cutout: 186.1 mm x 128.1 mm
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5. PP455.7" LCD m

5.1 Order data

Model number

Short description

Figure

4PP045.0571-L42

Power Panel PP45, 5.7" QVGA m LCD, backlighting, 24 touch keys,
64 MB DRAM, 32 KB SRAM, x86 100 MHz Intel compatible,
removable application memory (CompactFlash), Ethernet 10/100,
X2X Link, IP 65 protection (front side).

Application memory must be ordered separately!

Order TB103 and TB704 terminal blocks separately.

Required accessories

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection
against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection
against vibration with the screw flange.

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

0AC201.9 Lithium batteries, 5 pcs., 3 V /950 mAh, button cell

4A0006.00-000 Lithium battery, 3 V /950 mAh, button cell

5CFCRD.0064-03 | CompactFlash 64 MB ATA/IDE SiliconSystems

5CFCRD.0128-03 | CompactFlash 128 MB ATA/IDE SiliconSystems

5CFCRD.0256-03 | CompactFlash 256 MB ATA/IDE SiliconSystems

5CFCRD.0512-03 | CompactFlash 512 MB ATA/IDE SiliconSystems

5CFCRD.1024-03 | CompactFlash 1024 MB ATA/IDE SiliconSystems

5CFCRD.2048-03 | CompactFlash 2048 MB ATA/IDE SiliconSystems

5CFCRD.4096-03 | CompactFlash 4096 MB ATA/IDE SiliconSystems

5CFCRD.8192-03 | CompactFlash 8192 MB ATA/IDE SiliconSystems

Optional accessories

4PP045.IF10-1

PP45 interface module, 1 RS232 interface

4PP045.1IF23-1

2005 Interface Module, 1 RS485/RS422 interface (RS422:
electrically isolated, RS485: electrically isolated and network
capable), 1 CAN interface (electrically isolated and network
capable).

4PP045.IF24-1

PP45 interface module, 1 Profibus DP slave interface (electrically
isolated and network capable), 1 RS232/RS422/RS485 interface
(RS422/RS485: electrically isolated and network-capable)

4PP045.IF33-1

PP45 interface module, 2 CAN (electrically isolated and network
capable).

Table 25: PP45 LCD m - Order data
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5.2 Technical data

Product ID PP45LCD m

Controller

Processor ELAN SC520 100 MHz, Intel compatible
Main memory 64 MB DRAM

SRAM 32 KB, battery-backup

CompactFlash slot

1 slot for Type | CompactFlash card

Insert slot for PP45 interface modules

1

Watchdog

Internal system management controller

Power failure logic

System management controller, 10 ms buffer time

Battery

Lithium, 950 mAh, can be exchanged from the outside

Real-time clock

Battery-buffered

Mode/node switches 2, 16 digits each
Display

Type LCD monochrome
Colors 8 shades of gray
Resolution QVGA, 320 x 240 pixels
Diagonal 5.7"
Brightness 140 cd/m?
Half-brightness time 55,000 h

Front Multi-layered cover with insertion slots for key labels
Keys

Design Mylar keypad with metallic snap-action disks
Front Multi-layered cover with insertion slots for key legends
Total keys 24 membrane keys

Function keys

6 (labeled with legend sheets)

System keys 18 (number block, cursor block, control keys)
Interfaces

Ethernet RJ 45 Twisted Pair (10 BaseT / 100 BaseT)
X2X X2X Link master

24 VDC supply

Input voltage 24 VDC + 25%

General information

Power consumption Max. 8 W

Certification CE, C-UL-US, GOST-R (in development)

Table 26: PP45 LCD m - Technical data
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Product ID PP45LCD m

Operational conditions

Operating temperature 0to +50°C

Relative humidity 10% to 90%, non-condensing
Protection type IP65 (front side) / IP20 (back side)
Storage and transport conditions

Temperature -20°C to +70°C

Relative humidity T < 40°C: 5% to 90%, non-condensing

T > 40°C: < 90%, non-condensing

Mechanical characteristics
Outer dimensions (W x H x D [mm]) 203 x 145x 56.4
Weight 0.5 kg

Table 26: PP45 LCD m - Technical data

5.3 Additional technical data

Product ID | PP45LCDm

Controller

Battery buffer current Max. 30 pA

Real-time clock resolution 1s

Operating system Automation Runtime

24 VDC supply

Input voltage (min./nom./max.) 18 VDC /24 VDC /30 VDC

Voltage monitoring An NMI is triggered if the input voltage falls below 15 VDC.

General information
B&R ID code $2519

Table 27: PP45 LCD m - Additional technical data
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5.4 Diagnostic LEDs

There are four diagnostic LEDs on the back of the PP45:

Figure 11: PP45 LCD m - Diagnostic LEDs

LED Color Status Description
Status Red On Error / Reset
Green On RUN
Orange On Boot, Service or Diagnostics mode

Green on / Orange blinking RUN, battery not OK

User Green - This LED can be operated by the user (with the AsHW library). This function is supported by
Automation Runtime starting with Version N2.90 / A2.92.

X2X Orange On The module sends data via the X2X Link interface.

CF Orange On Access to the CompactFlash card

Table 28: PP45 LCD m - Diagnostic LEDs

There are two more LEDs right next to the Ethernet interface:

LNK
(green)

ACT
(orange)

Figure 12: PP45 LCD m - Ethernet LEDs

LED Color Status Description
ACT Orange On No Ethernet activity on bus
Blinking Ethernet activity on bus
LNK Green On Alink to the remote station has been established.

Table 29: PP45 LCD m - Diagnostic LEDs
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5.5 Connection elements

Supply voltage
Ethernet interface

X2X Link interface

Figure 13: PP45 LCD m - Connection elements

5.5.1 X2X Link interface

Interface Pin assignments
Application interface Terminal | X2X Link
XeX Link 1 XX XeX data
< >_<| ; 9 2 X2X L XX ground
NIV % 3 X2X\ X2X data inverted
o o o 4 SHLD Shield

Required accessories

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

4-pin multipoint connector

Table 30: PP45 LCD m - Pin assignments - X2X Link
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5.5.2 Ethernet Interface

Interface Pin assignments
Terminal
1 RXD Receive signal
Ethernet interface —
2 RXD\ Receive signal inverted
3 TXD Transmit signal
1IN | 4 Termination Termination
1 5 Termination Termination
RJ45 twisted pair socket 6 TXD\ Transmit signal inverted
(10BaseT/100BaseT)
7 Termination Termination
8 Termination Termination

Table 31: PP45 LCD m - Pin assignments - Ethernet interface

5.5.3 Supply voltage

The pin assignments can be found either in the following table or printed on the back of the
Power Panel. The Power Panel has reverse polarity protection that prevents the supply voltage
from being connected incorrectly, which would damage the device. Overload protection must be
provided by an external fuse (5 A, fast-acting).

Supply voltage Pin assignments

Terminal Assignment

+ QO — + +24VDC
@ Functional grounding
—_— GND
Required accessories
0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2, protection
3-pin mulipoint connector against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection against
vibration with the screw flange.

Table 32: PP45 LCD m - Pin assignments - Supply voltage

Important!

The pin's connection to the functional ground (e.g. switching cabinet) should be as
short as possible. We recommend using the largest possible conductor cross
section on the supply plug.
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5.6 Operating mode and node number switches

Figure 14: PP45 LCD m - Operating mode and node number switches

The Power Panel 45 device is equipped with 2 hex switches, which are used as operating mode
or node number switches. Switch positions 01 - FE are used to set the INA station number of the
Ethernet interface.

Switch position

Description

00

Boot mode:
The CPU is started in boot mode.

01-FE

INA node number of the Ethernet interface

FF

Diagnostics mode:
The CPU boots in Diagnostics mode. Program sections in User RAM and User FlashPROM are not initialized.
After diagnostics mode, the CPU always boots with a cold restart.

Table 33: PP45 LCD m - Switch positions of the operating mode and node number switches
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5.7 Dimensions
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Figure 15: PP45 LCD m - Dimensions

Installation cutout: 186.1 mm x 128.1 mm
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Chapter 3 « PP45 interface modules

1. General information

In addition to the integrated interfaces (Ethernet, X2X, USB), Power Panel 45 devices also have
a slot for interface modules. Depending on requirements, the Power Panel 45 can be equipped
with CAN bus, Profibus DP slave, or RS485/RS232 interfaces, making it perfectly suited for

demanding tasks.

2. Overview

Interface module

RS232

RS485/RS422

CAN bus

Profibus DP slave

Page

4PP045.IF10-1

52

4PP045.IF23-1

55

4PPO45.IF24-1

60

4PP045.IF33-1

2

65

Table 34: PP45 interface modules - Overview
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PP45 interface modules ¢« IF10

3. 1F10

3.1 Order data

Model number Short description Figure

4PP045.IF10-1 PP45 interface module, 1 RS232 interface

Optional accessories
0G0001.00-090 Cable PC <-> PLC/PW, RS232, online cable

Table 35: 4PP045.1F10-1 - Order data

3.2 Technical data

Product ID 4PP045.IF10-1
Short description
Communication module 1x R§232
Interfaces
Interface IF1

Type RS232

Design 9-pin DSUB connector

Maximum transfer rate 115.2 kBit/s
General information
Status indicators Data transfer
Diagnostics

Data transfer Yes, with status LEDs
Electrical isolation

PLC - IF1 No
Certification CE, C-UL-US, GOST-R

Operational conditions

Operating temperature 0°C to +50°C
Relative humidity 10 to 90%, non-condensing
Protection type P20

Storage and transport conditions

Temperature -25°C to +70°C
Relative humidity 10 to 90%, non-condensing

Mechanical characteristics

Slot

PP45 insert

Table 36: 4PP045.1F10-1 - technical data
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3.3 Additional technical data

PP45 interface modules ¢ IF10

Product ID | 4PP045.IF10-1
IF1 interface, RS232
Controller UART type 16C550 compatible
FIFO 16 bytes in send and receive direction
Input filter / protective circuit Yes
Maximum distance 15 m /19200 bit/s
Handshake lines RTS, CTS
Network-capable No
Data formats
Data bits 5t08
Parity Yes/No/Even/QOdd
Stop bits 1/2
General information
B&R ID code $250B

Table 37: 4PP045.IF10-1 - Additional technical data

3.4 Status LEDs

Figure LED Color Status Description
RxD Orange The module is receiving data via the RS232 interface
RxD
TxD Orange The module is sending data via the RS232 interface
[
@
gL
TxD

Table 38: 4PP045.IF10-1 - Status LEDs
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PP45 interface modules ¢« IF10

3.5 RS232 interface

Interface

RS232 interface

9-pin DSUB connector

Pin assignments

Pin RS232

1 NC

2 RxD Receive signal

3 TxD Transmit signal

4 NC

5 GND Ground

6 NC

7 RTS Request To Send
8 CTS Clear To Send

9 NC

Table 39: 4PP045.IF10-1 - RS232 interface
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PP45 interface modules ¢ IF23

4. 1F23

4.1 Order data

Short description Figure

2005 Interface Module, 1 RS485/RS422 interface (RS422:
electrically isolated, RS485: electrically isolated and network
capable), 1 CAN interface (electrically isolated and network
capable).

Order 0TB710.91 terminal blocks separately. -

Model number
4PP045.IF23-1

Optional accessories

0AC913.93 Bus adapter, CAN, 2 CAN interfaces, including 30 cm attachment
cable (TB704)

Cable PC <-> PLC/PW, RS232, online cable

0G0001.00-090

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

Table 40: 4PP045.1F23-1 - Order data

4.2 Technical data

Product ID | 4PP045.IF23-1
Short description
Communication module | 1x RS232/RS422/RS485, 1x CAN
Interfaces
Interface IF1
Type RS232
Design 9-pin DSUB connector (shared with IF2)
Maximum transfer rate 115.2 kBit/s
Interface IF2
Type RS485/RS422
Design 9-pin DSUB connector (shared with IF1)
Maximum transfer rate 115.2 kBit/s
Interface IF3
Type CAN bus
Design 4-pin multipoint connector
Maximum transfer rate 1 MBit/s

Table 41: 4PP045.1F23-1 - technical data
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PP45 interface modules ¢ IF23

Product ID

4PP045.IF23-1

General information

Status display

RS232 and CAN bus Data transfer per interface

RS485/RS422 No display
Diagnostics

Data transfer Yes, with status LEDs
Electrical isolation

PLC - IF1 No

PLC - IF2/IF3 Yes

IF1 - IF2/IF3 Yes

IF2 - IF3 Yes
Certification CE, C-UL-US, GOST-R

Operational conditions

Operating temperature 0°C to +50°C
Relative humidity 10 to 90%, non-condensing
Protection type IP20

Storage and transport conditions

Temperature -25°C to +70°C
Relative humidity 10 to 90%, non-condensing

Mechanical characteristics

Slot

PP45 insert

4.3 Additional technical data

Table 41: 4PP045.IF23-1 - technical data (cont.)

Product ID

4PP045.IF23-1

IF1 interface, RS232

Controller UART type 16C550 compatible
FIFO 16 bytes in send and receive direction
Input filter / protective circuit Yes
Maximum distance 15 m/ 19200 bit/s
Handshake lines RTS, CTS
Network-capable No
Data formats

Data bits 5t08

Parity Yes/No/Even/Odd

Stop bits 1/2

Table 42: 4PP045.1F23-1 - Additional technical data
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PP45 interface modules ¢ IF23

Product ID 4PP045.1F23-1

Interface IF2, RS485/RS422

Controller UART type 16C550 compatible
FIFO 16 bytes in send and receive direction
Maximum distance 500 m
Network-capable Yes

Terminating resistors

Integrated in the module

Interface IF3, CAN bus

Controller SJA 1000 controller
Maximum distance 1000 m
Maximum transfer rate

Bus length <25 m 1 MBit/s

Bus length <60 m 500 kBit/s

Bus length <200 m 250 kBit/s

Bus length <1000 m 50 kBit/s
Network-capable Yes

Terminating resistors

Integrated in the module, switchable

General information

B&R ID code

$250D

Table 42: 4PP045.IF23-1 - Additional technical data (cont.)

4.4 Status LEDs

Figure LED Color Status Description
RxD Orange On The module is receiving data via the interface
IF1 IF3
RxD RxD TxD Orange On The module is sending data via the interface

TxD TxD
IF1 IF3

IF1 ...RS232 interface

IF3 ...CAN bus interface

Table 43: 4PP045.1F23-1 - Status LEDs
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PP45 interface modules ¢ IF23

4.5 CAN bus node number

o
C‘;@//g

Figure 16: 4PP045.1F23-1 - CAN bus node number switch

Both of these hex switches are used to configure the node number for the CAN bus interface.

4.6 RS232 (IF1) or RS485/RS422 (IF2) interface

Interface Pin assignments
Pin RS232 RS485/RS422
1 TxD Transmit signal
2 RxD Receive signal
RS232 or RS485/RS422 interface
1 5 3 TxD Transmit signal
4 RxD Receive signal
5 GND Ground
6 9 6 RxD\ Receive signal inverted
9-pin DSUB connector
7 RTS Request To Send
8 CTS Clear To Send
9 TxD\ Transmit signal inverted

Table 44: 4PP045.1F23-1 - RS232 (IF1) or RS485/RS422 (IF2) interface

Information:

Interfaces IF1 and IF2 can be used simultaneously when wired appropriately.
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4.7 CAN bus interface (IF3)

PP45 interface modules ¢ IF23

Interface

CAN bus interface

o o o o
R -
1 2 3 4

4-pin multipoint connector

Pin assignments
Pin CAN bus
1 CAN_H | CAN high
2 CAN_L CAN ground
3 CAN_L | CANlow
4 SHLD Shield

Table 45: 4PP045.IF23-1 - CAN bus interface (IF3)

4.8 Terminating resistors

There are two switches on the back of the interface module which can be used to switch on a

terminating resistor for IF2 (RS485/RS422) and for IF3 (CAN bus).

IF2 (RS485) IF3 (CAN-Bus)
OFE ON OFE ON
@)
o o
o @) o

e =

Figure 17: 4PP045.1F23-1 - Terminating resistors for IF2 and IF3

Interface Switch position Description

IF2 (RS485/RS422) ON Terminating resistor activated (150 )
OFF Terminating resistor deactivated

IF3 (CAN bus) ON Terminating resistor activated (120 Q)
OFF Terminating resistor deactivated

Table 46: 4PP045.IF23-1 - Terminating resistors for IF2 and IF3

Power Panel 45 User's Manual V 1.00

Chapter 3
PP45 interface modules



PP45 interface modules ¢ IF24

5. IF24

5.1 Order data

Model number Short description Figure
4PP045.1F24-1 PP45 interface module, 1 Profibus DP slave interface (electrically
isolated and network capable), 1 RS232/RS422/RS485 interface e
(RS422/RS485: electrically isolated and network-capable) -

Optional accessories

0G0001.00-090

Cable PC <-> PLC/PW, RS232, online cable

0G1000.00-090

Bus connector, RS485, for Profibus networks, remote I/0

Table 47: 4PP045.1F24-1 - Order data

5.2 Technical data

Product ID

4PP045.IF24-1

Short description

Communication module

1x RS232/RS422/RS485, 1x Profibus DP slave

Interfaces
Interface IF1
Type RS232
Design 9-pin DSUB connector (shared with IF2)
Maximum transfer rate 115.2 kBit/s
Interface IF2
Type RS485/RS422
Design 9-pin DSUB connector (shared with IF1)
Maximum transfer rate 115.2 kBit/s
Interface IF3
Fieldbus Profibus DP slave
Type RS485
Design 9-pin DSUB socket
Maximum transfer rate 12 MBit/s

General information

Status indicators

Data transfer per interface

Diagnostics

Data transfer Yes, with status LEDs
Electrical isolation

PLC - IF1 No

PLC - IF2 Yes

PLC - IF3 Yes
Certification CE, C-UL-US, GOST-R

Table 48: 4PP045.1F24-1 - technical data
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PP45 interface modules ¢ IF24

Product ID 4PP045.IF24-1
Operational conditions

Operating temperature 0°C to +50°C
Relative humidity 10 to 90%, non-condensing
Protection type P20

Storage and transport conditions

Temperature -25°C to +70°C

Relative humidity

10 to 90%, non-condensing

Mechanical characteristics

Slot |

PP45 insert

Table 48: 4PP045.IF24-1 - technical data (cont.)

5.3 Additional technical data

Product ID |

4PP045.IF24-1

IF1 interface, RS232

Controller UART type 16C550 compatible
FIFO 16 bytes in send and receive direction
Input filter / protective circuit Yes
Maximum distance 15 m/ 19200 bit/s
Handshake lines RTS, CTS
Network-capable No
Data formats

Data bits 5t08

Parity Yes/No/Even/QOdd

Stop bits 1/2
Interface IF2, RS485/RS422
Controller UART type 16C550 compatible
FIFO 16 bytes in send and receive direction
Maximum distance 500 m
Network-capable Yes

Terminating resistors

Integrated in the module, switchable

IF3 interface, profibus DP slave

Controller ASIC SPC3
RAM 1.5KB
Maximum distance 1000 m
Maximum transfer rate
Bus length <100 m 12 MBit/s
Bus length <200 m 1.5 MBit/s
Bus length <400 m 500 kBit/s
Bus length <1000 m 187.5 kBit/s

Table 49: 4PP045.1F24-1 - Additional technical data
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PP45 interface modules ¢ IF24

Product ID 4PP045.IF24-1
Network-capable Yes
Terminating resistors Integrated in the module

General information
B&R ID code $250C

Table 49: 4PP045.IF24-1 - Additional technical data (cont.)

5.4 Status LEDs

Figure LED Color Status Description
RxD Orange On The module is receiving data via the interface
IF1 IF3
RxD RxD TxD Orange On The module is sending data via the interface

IF1 ...RS232 interface
IF3 ...Profibus DP slave interface
®@
(o ® /
@

Vi Ty Yy -

TxD TxD
IF1 IF3

Table 50: 4PP045.1F24-1 - Status LEDs

5.5 Profibus DP slave node number

Figure 18: 4PP045.IF24-1 - Profibus DP slave node number switch

The node number for the Profibus DP slave interface is set with the two hex switches.
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PP45 interface modules ¢ IF24

5.6 RS232 (IF1) or RS485/RS422 (IF2) interface

Interface Pin assignments
Pin RS232 RS485/RS422
1 TxD Transmit signal
2 RxD Receive signal
RS232 or RS485/RS422 interface
3 TxD Transmit signal
4 RxD Receive signal
5 GND Ground
6 RxD\ Receive signal inverted
9-pin DSUB connector
7 RTS Request To Send
8 CTS Clear To Send
9 TxD\ Transmit signal inverted

Table 51: 4PP045.1F24-1 - RS232 (IF1) or RS485/RS422 (IF2) interface

Information:

Interfaces IF1 and IF2 can be used simultaneously when wired appropriately.

5.7 Profibus DP slave interface (IF3)

Interface Pin assignments
Pin Profibus
1 NC
2 NC
Profibus DP slave interface
3 DATA Data
5 1
4 CTRL Transmit enable

5 GND Profibus GND (electrically isolated)

° 6 6 +5V/50mA | Supply (electrically isolated)

9-pin DSUB socket

7 NC
8 DATA\ Data inverted
9 CTRL\ Transmit enable inverted

Table 52: 4PP045.1F24-1 - Profibus DP slave interface
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PP45 interface modules ¢ IF24

5.8 Terminating resistors

There are two switches on the back of the interface module which can be used to switch on a
terminating resistor for IF2 (RS485) and for IF3 (CAN bus).

IF2 (RS485) IF3 (Profibus DP Slave)
OFF,__ON OFF__ON

O
®
®

@)
@)

@]
@]

e e

Figure 19: 4PP045.1F24-1 - Terminating resistors for IF2 and IF3

Interface Switch position Description

IF2 (RS485) ON Terminating resistor activated (150 )
OFF Terminating resistor deactivated

IF3 (Profibus DP slave) | ON Terminating resistor activated (150 )
OFF Terminating resistor deactivated

Table 53: 4PP045.IF24-1 - Terminating resistors for IF2 and IF3
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6. IF33

PP45 interface modules ¢ IF33

The IF33 interface module is used for application-specific expansion of the Power Panel 45. Itis

equipped with two CAN bus interfaces.

¢ Dual CAN bus connection

« Integrated terminating resistors

6.1 Order data

Required accessories

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm? L a
0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm? b
Optional accessories
0AC913.93 Bus adapter, CAN, 2 CAN interfaces, including 30 cm attachment
cable (TB704)

Model number Short description Figure
4PP045.IF33-1 PP45 interface module, 2 CAN (electrically isolated and network
capable). —
Order 0TB710.91 terminal blocks separately. s, i

6.2 Technical data

Table 54: 4PP045.1F33-1 - Order data

Maximum transfer rate

Product ID 4PP045.IF33-1
Short description
Communication module 2 x CAN bus
Interfaces
Interfaces IF1 and IF2
Type CAN bus
Design 2 x 4-pin multipoint connector

1000 kBit/s

General information

Status indicators

Data transfer for IF1 and IF2

Diagnostics

Data transfer Yes, with status LEDs
Electrical isolation

PLC - IF1/IF2 Yes

IF1 - IF2 Yes
Certification CE, C-UL-US, GOST-R

Table 55: 4PP045.1F33-1 - technical data
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PP45 interface modules ¢ IF33

Product ID 4PP045.IF33-1

Operational conditions

Operating temperature 0°C to +50°C
Relative humidity 10 to 90%, non-condensing
Protection type P20

Storage and transport conditions

Temperature -25°C to +70°C
Relative humidity 10 to 90%, non-condensing

Mechanical characteristics

Slot | PP45 insert

Table 55: 4PP045.IF33-1 - technical data (cont.)

6.3 Additional technical data

Product ID | 4PP045.IF33-1
Interface IF1/IF2, CAN bus
Controller SJA 1000 controller
Maximum distance 1000 m
Maximum transfer rate

Bus length <25 m 1 MBit/s

Bus length <60 m 500 kBit/s

Bus length <200 m 250 kBit/s

Bus length <1000 m 50 kBit/s
Network-capable Yes
Terminating resistors Integrated in the module, switchable

General information
B&R ID code $269C

Table 56: 4PP045.1F33-1 - Additional technical data
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PP45 interface modules ¢ IF33

6.4 Status LEDs

Figure LED Color Status Description
RxD Orange On The module is receiving data via the interface
éilg Flg';% TxD Orange On The module is sending data via the interface
\ IF1 ...CAN bus interface 1
IF2 ...CAN bus interface 2
f @
o (@)
N2 T
TxD TxD
IF1 IF2

Table 57: 4PP045.IF33-1 - Status LEDs

6.5 CAN bus node number

Figure 20: 4PP045.1F33-1 - CAN bus node number switch

The two hex switches are used to configure the node numbers for the CAN bus interfaces. The
configured node number applies to both interfaces.
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PP45 interface modules ¢ IF33

6.6 CAN bus interface (IF1 and IF2)

Interface Pin assignments
Pin CAN bus
CAN bus interface e 1 o CANH | CAN high
© o o o ¢ 2 ¢ CANL | CAN ground
3 e CANL | CAN low
4-pin multipoint connector L) ¢ SHLD | Shield

Table 58: 4PP045.IF33-1 - CAN bus interface (IF1 and IF2)
6.7 Terminating resistors

There are two switches on the back of the interface module which can be used to switch on a
terminating resistor for the CAN bus interfaces IF1 and IF2.

IF1 (CAN-Bus) IF2 (CAN-Bus)

OFFE_ON OFF_ON

)
®
®

(ON@)
(ON©)

Figure 21: 4PP045.1F33-1 - Terminating resistors for IF1 and IF2

Interface Switch position Description

IF1 (CAN bus) ON Terminating resistor activated (120 )
OFF Terminating resistor deactivated

IF2 (CAN bus) ON Terminating resistor activated (120 )
OFF Terminating resistor deactivated

Table 59: 4PP045.IF33-1 - Terminating resistors for IF2 and IF3
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Commissioning ¢ Mounting instructions

Chapter 4 « Commissioning

1. Mounting instructions

The Power Panel must be mounted using the retaining clips included in delivery (with a torque
of 0.6 Nm). Each Power Panel comes with six retaining clips (two each for top/bottom and one
each for left/right).

In order to guarantee proper air circulation, allow a sufficient amount of space above, below, to
the side and behind the Power Panel device. The minimum specified free space can be found in
the diagram below. The spacing applies for all Power Panel devices.

Rear view

At least At least
40 mm 40 mm

— @) o)==\
© ©

= [ fo—=h

7 . <
[©] ©

\ (B (B )

Table 60: Space for air circulation - Rear view

Power Panel 45 User's Manual V 1.00 69

Chapter 4
Commissioning



Commissioning ¢ Mounting instructions

Side view

Air out

i

At least
80 mm

At least
g 3 80 mm

At least
80 mm

>

Airin

Table 61: Space for air circulation - Side view
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Commissioning * Mounting orientation

2. Mounting orientation

The following diagram displays the specified mounting orientation for the Power Panel device.

The mounting orientations apply for all Power Panel devices.

45 45°

I

Figure 22: Mounting orientation for the Power Panel
Caution!

The maximum permitted ambient temperature can be found in the technical data for
the respective Power Panel device.
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Commissioning ¢ Installing the interface modules

3. Installing the interface modules

Figure 23: Installing the PP45 interface modules in the Power Panel 45
1) Remove screws from cover
2) Remove cover
3) Insert interface module into the PP45
4) Push in gently all the way

5) Fasten the interface module with the screws
4. Touch screen calibration:

B&R touch screen devices are equipped with a touch controller, which supports hardware
calibration. This means that the devices are pre-calibrated from stock (pre-calibration). This
feature proves advantageous in the case of a replacement part because a new calibration is no
longer required when exchanging devices (identical model / type). Nevertheless, we recommend
calibrating the device in order to achieve the best results and to better readjust the touch screen
to the user's preferences.
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Standards and certifications ¢ Applicable European guidelines

Chapter 5 » Standards and certifications

1. Applicable European guidelines

e EMC guidelines 89/336/EWG
¢ Low-voltage guidelines 73/23/EWG
e Machine guidelines 98/37/EG

2. Overview of standards

The Power Panel 45 devices collectively meet the following standards:

Standard Description

EN 55011 Electromagnetic compatibility (EMC), radio disturbance product standard, industrial, scientific, and medical

Class A, B high-frequency devices (ISM devices), limit values and measurement procedure; group 1 (devices that do not
create HF during material processing) and group 2 (devices that create HF during material processing)

EN 55022 Electromagnetic compatibility (EMC), radio disturbance characteristics, information technology equipment

Class A, B (ITE devices), limits and methods of measurement

EN 55024 Electromagnetic compatibility (EMC), immunity characteristics, information technology equipment

Class A orB (ITE devices), limits and methods of measurement

EN 60060-2 High-voltage test techniques - part 2: Measuring systems

EN 60068-2-1 Environmental testing - part 2: Tests; test A: Cold

EN 68068-2-2 Environmental testing - part 2: Tests; test B: Dry heat

EN 60068-2-3 Environmental testing - part 2: Tests; test and guidance: Damp heat, constant

EN 60068-2-6 Environmental testing - part 2: Tests; test: Vibration (sinusoidal)

EN 60068-2-14 Environmental testing - part 2: Tests; test N: Change of temperature

EN 60068-2-27 Environmental testing - part 2: Tests; test and guidance: Shock

EN 60068-2-30 Environmental testing - part 2: Tests; test and guidance: Damp heat, cyclic

EN 60068-2-31 Environmental testing - part 2: Tests; test: Drop and topple, primarily for equipment-type specimens

EN 60068-2-32 Environmental testing - part 2: Tests; test: Free fall

EN 60204-1 Safety of machinery, electrical equipment on machines - part 1: General requirements

EN 60529 Degrees of protection provided by enclosures (IP code)

EN 61000-4-2 Electromagnetic compatibility (EMC) - part 4-2: Testing and measuring techniques; electrostatic discharge
immunity test

EN 61000-4-3 Electromagnetic compatibility (EMC) - part 4-3: Testing and measuring techniques; radiated radio-frequency
electromagnetic field immunity test

Table 62: Overview of standards
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Standards and certifications ¢« Emission requirements

Standard Description

EN 61000-4-4 Electromagnetic compatibility (EMC) - part 4-4: Testing and measuring techniques; electrical fast transient/
burst immunity test

EN 61000-4-5 Electromagnetic compatibility (EMC) - part 4-5: Testing and measuring techniques; surge immunity test

EN 61000-4-6 Electromagnetic compatibility (EMC) - part 4-6: Testing and measuring techniques; immunity to conducted
disturbances, induced by radio-frequency fields

EN 61000-4-8 Electromagnetic compatibility (EMC) - part 4-8: Testing and measuring techniques; power frequency

magnetic field immunity test

EN 61000-4-11

Electromagnetic compatibility (EMC) - part 4-11: Testing and measuring techniques; voltage dips, short
interruptions and voltage variations immunity tests

EN 61000-4-12

Electromagnetic compatibility (EMC) - part 4-12: Testing and measuring techniques; oscillatory waves
immunity test

EN 61000-6-2 Electromagnetic compatibility (EMC), generic immunity standard - part 2: industrial environment
EN 61000-6-4 Electromagnetic compatibility (EMC), generic emission standard - part 2: industrial environment
EN 61131-2 Product standard, programmable logic controllers - part 2: equipment requirements and tests
IEC 61131-2

NEMA 250 Type 4X UL protection against sprayed water

UL 508 Industrial control equipment (UL = Underwriters Laboratories)

47 CFR Federal Communications Commission (FCC), 47 CFR Part 15 Subpart B Class A

Table 62: Overview of standards (cont.)

3. Emission requirements

Emissions

Test carried out according to Limits according to

Network-related emissions

EN 55011 / EN 55022 EN 61000-6-4: Generic standard (industrial areas)

EN 55011: Industrial, scientific, and medical radio-frequency equipment
(ISM devices), class A (industrial areas)

EN 55022: Information technology equipment (ITE devices), class A
(industrial areas)

EN 61131-2: Programmable logic controllers

47 CFR Part 15 Subpart B Class A (FCC)

Emissions,
Electromagnetic emissions

EN 55011 / EN 55022 EN 61000-6-4: Generic standard (industrial areas)

EN 55011: Industrial, scientific, and medical radio-frequency equipment
(ISM devices), class A (industrial areas)

EN 55022: Information technology equipment (ITE devices), class A
(industrial areas)

EN 61131-2: Programmable logic controllers
47 CFR Part 15 Subpart B Class A (FCC)

Table 63: Overview of limits and testing guidelines for emissions
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Standards and certifications « Emission requirements

3.1 Network-related emissions

Test carried out according to

Limits according to

Limits according to

Limits according to

EN 55011/ EN 55022 EN 61000-6-4 EN 55011 class A EN 55022 class A
Power mains connections 79 dB (pVv) 79 dB (pVv) 79 dB (uV)
150 kHz - 500 kHz quasi-peak value quasi-peak value quasi-peak value
66 dB (V) 66 dB (pV) 66 dB (pV)
average average average
Power mains connections 73 dB (uV) 73 dB (uV) 73 dB (uV)
500 kHz - 30 MHz quasi-peak value quasi-peak value quasi-peak value
60 dB (uV) 60 dB (uV) 60 dB (uV)
average average average
Other connections 97 - 87 dB (pV) and
150 kHz - 500 kHz 53 - 43 dB (uA)
quasi-peak value
84 -74 dB (pV) and
40 - 30 dB (pA)
average
Other connections 87 dB (uV) and 43 dB (uA)
500 kHz - 30 MHz quasi-peak value
74 dB (uV) and 30 dB (pA)
average
Test carried out according to Limits according to Limits according to
EN 55011/ EN 55022 EN 61131-2 47 CFR Part 15 Subpart B class A
Power mains connections ") 79 dB (pV) 79 dB (pVv)
150 kHz - 500 kHz quasi-peak value quasi-peak value
66 dB (V) 66 dB (pV)
average average
Power mains connections 73 dB (uV) 73 dB (uV)
500 kHz - 30 MHz quasi-peak value quasi-peak value
60 dB (V) 60 dB (pV)
average average

Other connections
150 kHz - 500 kHz

Other connections
500 kHz - 30 MHz

Table 64: Test requirements - Network-related emissions for industrial areas
1) AC network connections only with EN 61131-2
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Standards and certifications ¢« Emission requirements

3.2 Emissions, electromagnetic emissions

Test carried out according to

Limits according to

Limits according to

Limits according to

measured at a distance of 10 m

quasi-peak value

EN 55011/ EN 55022 EN 61000-6-4 EN 55011 class A EN 55022 class A
30 MHz - 230 MHz <40dB (pV/m) <40 dB (pV/m) <40dB (pV/m)
measured at a distance of 10 m quasi-peak value quasi-peak value quasi-peak value
230 MHz - 1 GHz <47 dB (pV/m) < 47 dB (uV/m) <47 dB (pV/m)
measured at a distance of 10 m quasi-peak value quasi-peak value quasi-peak value
Test carried out according to Limits according to

EN 55011/ EN 55022 EN 61131-2

30 MHz - 230 MHz <40dB (pV/m)

measured at a distance of 10 m quasi-peak value

230 MHz - 1 GHz <47 dB (pV/m)

measured at a distance of 10 m

Test carried out Limits according to 47 CFR Part
15 Subpart B class A

30 MHz - 88 MHz <90 dB (pV/m)
measured at a distance of 10 m quasi-peak value

88 MHz - 216 MHz <150 dB (uV/m)
measured at a distance of 10 m quasi-peak value

216 MHz - 960 MHz <210 dB (uV/m)
measured at a distance of 10 m quasi-peak value

>960 MHz <300 dB (uV/m)

quasi-peak value

Table 65: Test requirements - Electromagnetic emissions for industrial areas
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4. Requirements for immunity to disturbances

Immunity Test carried out Limits according to
according to
Electrostatic discharge (ESD) EN 61000-4-2 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immunity against high-frequency EN 61000-4-3 EN 61000-6-2: Generic standard (industrial areas)
ﬁzggm:%gle;)c EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immulnity to high-speed transient EN 61000-4-4 EN 61000-6-2: Generic standard (industrial areas)
electrical disturbances (ours!) EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immunity to surge voltages EN 61000-4-5 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Ir_nmunity to conducted EN 61000-4-6 EN 61000-6-2: Generic standard (industrial areas)
disturbances EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immunity ggainst magqetic fields EN 61000-4-8 EN 61000-6-2: Generic standard (industrial areas)
vith efectrical frequencies EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immqnity to vpltage dips, short- EN 61000-4-11 EN 61000-6-2: Generic standard (industrial areas)
]’E;eur(r:ltwu|2ttiirr::pt|ons and voltage EN 61131-2: Programmable logic controllers
EN 55024: Information technology equipment (ITE devices)
Immunity to damped vibration EN 61000-4-12 EN 61000-6-2: Generic standard (industrial areas)
EN 61131-2: Programmable logic controllers

Table 66: Overview of limits and testing guidelines for immunity
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Standards and certifications « Requirements for immunity to disturbances

Evaluation criteria according to EN 61000-6-2

Criteria A:

The operating equipment must continue to work as intended during the test. There should be
no interference in the operating behavior and no system failures below a minimum operating
quality as defined by the manufacturer.

Criteria B:

The operating equipment must continue to work as intended after the test. There should be no
interference in the operating behavior and no system failures below a minimum operating quality
as defined by the manufacturer.

Criteria C:

A temporary function failure is permitted when the function restores itself, or the function can be
restored by activating configuration and control elements.

Criteria D:

Impairment or failure of the function, which can no longer be established (operating equipment

destroyed).

4.1 Electrostatic discharge (ESD)

Test carried out according to

Limits according to

Limits according to

Limits according to

parts

EN 61000-4-2 EN 61000-6-2 EN 61131-2 EN 55024
Contact discharge to powder- +4kV, 10 discharges, +4KkV, 10 discharges, +4KkV, 10 discharges,
coated and bare metal housing criteria B criteria B criteria B

Discharge through the air to plastic
housing parts

+ 8KV, 10 discharges,
criteria B

+8KkV, 10 discharges,
criteria B

+ 8KV, 10 discharges,
criteria B

Table 67: Test requirements - Electrostatic discharge (ESD)

4.2 High-frequency electromagnetic fields (HF field)

Test carried out according to
EN 61000-4-3

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

Limits according to
EN 55024

Housing, completely wired

80 MHz - 1 GHz, 10 V/m, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

80 MHz - 1 GHz, 1.4 - 2 GHz,
10 V/m, 80% amplitude
modulation with 1 kHz, length 3
seconds, criteria A
800-960 MHz (GSM), 10 V/m,
pulse modulation with 50% duty
cycle, criteria A

80 MHz-1GHz, 1.4-2 GHz, 3 V/
m, 80% amplitude modulation
with 1 kHz, length 3 seconds,

criteria A

Table 68: Test requirements - High-frequency electromagnetic fields (HF field)
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4.3 High-speed transient electrical disturbances (burst)

Test carried out according to
EN 61000-4-4

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

Limits according to
EN 55024

AC power I/0O

+ 2KV, criteria B

+ 1KV, criteria B

AC power inputs

+ 2 kV, criteria B

AC power outputs

+1KkV, criteria B

DC power /0 >10m ")

+ 2KV, criteria B

+0.5kV, criteria B

DC power inputs >10 m

+2kV, criteria B

DC power outputs >10 m

+ 1KV, criteria B

Functional ground connections,
signal lines and I/Os >3 m

+ 1KV, criteria B

+ 1KV, criteria B

+ 0.5 kV, criteria B

Unshielded AC I/0 >3 m

+ 2KV, criteria B

Analog I/0

+ 1KV, criteria B

+1kV, criteria B

Table 69: Test requirements - High-speed transient electrical disturbances (burst)
1) For EN 55024 without length limitation.

4.4 Surges

Test carried out according to
EN 61000-4-5

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

Limits according to
EN 55024

AC power I/0, Lto L

+ 1KV, criteria B

+ 1KV, criteria B

+ 1KV, criteria B

AC power I/0, L to PE

+ 2KV, criteria B

+ 2KV, criteria B

+ 2KV, criteria B

DC power /O, L+ to L-, >10m

+0.5kV, criteria B

DC power /0, L to PE, >10 m

+0.5KkV, criteria B

+0.5kV, criteria B

DC power inputs, L+ to L-

+0.5kV, criteria B

DC power inputs, L to PE

+ 1KV, criteria B

DC power outputs, L+ to L-

+ 0.5 kV, criteria B

DC power outputs, L to PE

+0.5kV, criteria B

Signal connections >30 m

+ 1KV, criteria B

+ 1KV, criteria B

+1kV, criteria B

All shielded cables

+ 1KV, criteria B

Table 70: Test requirements - Surge voltages
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4.5 Conducted disturbances

Test carried out according to
EN 61000-4-6

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

Limits according to
EN 55024

AC power I/0

150 kHz - 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
criteria A

DC power /0

150 kHz - 80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
criteria A

Functional ground connections

0.15-80 MHz, 10 V, 80%
amplitude modulation with 1 kHz,
Length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

Signal connections >3 m

0.15-80 MHz, 10V, 80%
amplitude modulation with 1 kHz,
Length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
length 3 seconds, criteria A

150 kHz - 80 MHz, 3 V, 80%
amplitude modulation with 1 kHz,
criteria A

Table 71: Test requirements - Conducted disturbances

4.6 Magnetic fields with electrical frequencies

Test carried out according to
EN 61000-4-8

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

Limits according to
EN 55024

Test direction x, test in the field of
an induction coil T mx 1 m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

Test direction y, test in the field of
an induction coil T mx 1m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

Test direction z, test in the field of
an induction coil T mx 1 m

30 A/m, criteria A

30 A/m, criteria A

50 Hz, 1 A/m, criteria A

Table 72: Test requirements - Magnetic fields with electrical frequencies
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4.7 Voltage dips, fluctuations, and short-term interruptions

Test carried out according to
EN 61000-4-11

Limits according to
EN 61000-6-2

Limits according to
EN 61131-2

AC power inputs

Voltage dip
70% (30% reduction), 0.5 periods,
criteria B

AC power inputs

Voltage dip
40% (60% reduction), 5 periods,
criteria C

AC power inputs

Voltage dip
40% (60% reduction), 50 periods,
criteria C

AC power inputs

Voltage interruptions
< 5% (> 95% reduction), 250
periods, criteria C

AC power inputs

20 interruptions, 0.5 periods,
criteria A

DC power inputs

20 interruptions for 10 ms < UN -

15%, criteria A

Table 73: Test requirements - Voltage dips, fluctuations, and short-term interruptions

4.8 Damped vibration

Test carried out according to
EN 61000-4-12

Limits according to
EN 61131-2

Power I/0, Lto L

+1KkV, 1 MHz, repeat rate 400/
seconds, length 2 seconds,
connection lengths 2 m, criteria B

Power I/0, L to PE

+2.5KkV, 1 MHz, repeat rate 400/
seconds, length 2 seconds,
connection lengths 2 m, criteria B

Table 74: Test requirements - Damped vibration
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5. Mechanical conditions

Vibration Test carried out according to Limits according to

Vibration operation EN 60068-2-6 EN 61131-2: Programmable logic controllers
EN 60721-3-3 class 3M4

Vibration during transport EN 60068-2-6 EN 60721-3-2 class 2M1

(packaged)

EN 60721-3-2 class 2M2
EN 60721-3-2 class 2M3

Shock during operation EN 60068-2-27 EN 61131-2: Programmable logic controllers
EN 60721-3-3 class 3M4
Shock during transport (packaged) EN 60068-2-27 EN 60721-3-2 class 2M1

EN 60721-3-2 class 2M2
EN 60721-3-2 class 2M3
B&R
Toppling (packaged) EN 60068-2-31 EN 60721-3-2 class 2M1
EN 60721-3-2 class 2M2
EN 60721-3-2 class 2M3
Free fall (packaged) EN 60068-2-32 EN 61131-2: Programmable logic controllers
B&R

Table 75: Overview of limits and testing guidelines for vibration

5.1 Vibration operation

Test carried out according to Limits according to Limits according to
EN 60068-2-6 EN 61131-2 EN 60721-3-3 class 3M4
Vibration operation: Uninterrupted 10 sweeps for each axis 10 sweeps for each axis

duty with moveable frequency in all

3axes (x,y, 2), 1 octave per minute Frequency Limit value Frequency Limit value
5-9Hz Amplitude 2-9Hz Amplitude
3.5mm 3mm

9-150 Hz Acceleration 9-200 Hz Acceleration
19 19

Table 76: Test requirements - Vibration operation

82 Power Panel 45 User's Manual V 1.00



Standards and certifications « Mechanical conditions

5.2 Vibration during transport (packaged)

Test carried out according to Limits according to Limits according to Limits according to
EN 60068-2-6 EN 60721-3-2 class 2M1 EN 60721-3-2 class 2M2 EN 60721-3-2 class 2M3
Vibration during transport: 10 sweeps for each axis, 10 sweeps for each axis, 10 sweeps for each axis,
Uninterrupted duty with moveable packaged packaged packaged
f inall
requency in all 3 axes (x,y. 2) Frequency Limit value Frequency Limit value Frequency Limit value
2-9Hz Amplitude 2-9Hz Amplitude 2-8Hz Amplitude
3.5mm 3.5mm 7.5mm
9-200 Hz Acceleration 9-200 Hz Acceleration 8-200 Hz Acceleration
19 19 29
200 - 500 Hz Acceleration 200 - 500 Hz Acceleration 200 - 500 Hz Acceleration
159 159 49
Table 77: Test requirements - Vibration during transport (packaged)
5.3 Shock during operation
Test carried out according to Limits according to Limits according to
EN 60068-2-27 EN 61131-2 EN 60721-3-3 class 3M4
Shock operation: Pulse (half-sine) Acceleration 15 g, Acceleration 15 g,
stress in all 3 axes (x, y, 2) length 11 ms, 18 shocks length 11 ms
Table 78: Test requirements - Shock operation
5.4 Shock during transport (packaged)
Test carried out according to Limits according to Limits according to Limits according to
EN 60068-2-27 EN 60721-3-2 class 2M1 EN 60721-3-2 class 2M2 B&R

Pulse (half-sine) stressin all 3 axes

Acceleration 10 g,

Acceleration 30 g,

Acceleration 30 g,

(xy,2) Length 11 ms, each 3 shocks, Length 6 ms, each 3 shocks, Length 11 ms, each 3 shocks,
packaged packaged packaged
Table 79: Test requirements - Shock transport
5.5 Toppling

Test carried out according to
EN 60068-2-31

Limits according to
EN 60721-3-2 class 2M1

Limits according to
EN 60721-3-2 class 2M2

Limits according to
EN 60721-3-2 class 2M3

Toppling and knocking over

Devices: Toppling/knocking over

Devices: Toppling/knocking over

Devices: Toppling/knocking over

on each edge on each edge on each edge
Weight Required Weight Required Weight Required
<20 kg Yes <20 kg Yes <20 kg Yes
20- 100 kg 20-100 kg Yes 20-100 kg Yes
>100 kg >100 kg >100 kg Yes

Table 80: Test requirements - Toppling
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5.6 Free fall (packaged)

Test carried out according to
EN 60068-2-32

Limits according to
EN 61131-2

Limits according to
EN 60721-3-2 class 2M1

Limits according to
EN 60721-3-2 class 2M2

Limits according to
EN 60721-3-2 class 2M3

Free fall

Devices with delivery
packaging each with 5 fall
tests

Devices packaged

Devices packaged

Devices packaged

Weight Height

Weight Height

Weight Height

Weight Height

<10kg 1.0m

<20 kg 0.25m

<20 kg 12m

<20 kg 1.5m

10-40kg | 05m

20-100kg | 0.25m

20 - 100 kg 1.0m

20-100 kg 12m

0.25m

>40 kg

>100 kg 01im

>100kg | 0.25m

>100 kg 05m

Devices with product
packaging each with 5 fall
tests

Weight | Height

<10kg 0.3m

10-40 kg 0.3m

>40 kg 025m

Limits according to
B&R

Devices packaged

Weight Height

<40 kg im

Table 81: Test requirements - Toppling

6. Climate conditions

Temperature / humidity

Test carried out according to

Limits according to

Worst case operation UL 508 UL 508: Industrial control equipment

EN 61131-2: Programmable logic controllers
Dry heat EN 60068-2-2 EN 61131-2: Programmable logic controllers
Dry cold EN 60068-2-1 EN 61131-2: Programmable logic controllers
Large temperature fluctuations EN 60068-2-14 EN 61131-2: Programmable logic controllers

Temperature fluctuations in
operation

EN 60068-2-14

EN 61131-2: Programmable logic controllers

Humid heat, cyclic EN 60068-2-30 EN 61131-2: Programmable logic controllers
Humid heat, constant (storage) EN 60068-2-3 EN 61131-2: Programmable logic controllers
Sprayed water (from front) NEMA 250 Type 4X UL 50 - NEMA 250 4X: Degree of protection provided by housing

Table 82: Overview of limits and testing guidelines for temperature and humidity
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6.1 Worst case operation

Test carried out
according to UL 508

Limits according to
UL 508

Limits according to
EN 61131-2

Worst case operation. Operation of
the device with the max. ambient
temperature specified in the data
sheet at the max. specified load

3 hours at max. ambient
temperature (min. +40°C)
duration approx. 5 hours

3 hours at max. ambient
temperature (min. +40°C)
duration approx. 5 hours

6.2 Dry heat

Table 83: Test requirements - Worst case operation

Test carried out according to
EN 60068-2-2

Limits according to
EN 61131-2

Dry heat 16 hours at +70°C for 1 cycle,
then 1 hour acclimatization and
function testing, duration
approximately 17 hours
Table 84: Test requirements - Dry heat
6.3 Dry cold

Test carried out according to
EN 60068-2-1

Limits according to
EN 61131-2

Dry cold

16 hours at-40°C for 1 cycle, then
1 hour acclimatization and
function testing, duration

approximately 17 hours

6.4 Large temperatu

Table 85: Test requirements - Dry cold

re fluctuations

Test carried out according to
EN 60068-2-14

Limits according to
EN 61131-2

Large temperature fluctuations

3 hours at -40° C and 3 hours at
+70°C, 2 cycles, then 2 hours
acclimatization and function
testing, duration approximately

14 hours

Table 86: Test requirements - Large temperature fluctuations
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6.5 Temperature fluctuations in operation

Test carried out according to Limits according to

EN 60068-2-14 EN 61131-2

Open devices: These can also 3 hours at +5° C and 3 hours at
have a housing and are installed in 55°C, 5 cycles, temperature
switching cabinets gradient 3°C / min, the unit is

occasionally supplied with voltage
during testing, duration
approximately 30 hours

Closed devices: These are devices 3 hours at +5°C and
whose data sheet specifies a 3 hours at +55°C, 5 cycles,
surrounding housing (enclosure) temperature gradient 3°C / min,
with the corresponding safety the unit is occasionally supplied
precautions with voltage during testing,

duration approximately 30 hours

Table 87: Test requirements - Temperature fluctuations in operation

6.6 Humid heat, cyclic

Test carried out according to Limits according to
EN 60068-2-30 EN 61131-2
Alternating climate 24 hours at +25°C / +55°C and

97% / 83% RH, 2 cycles, then
2 hours acclimatization, function
testing and insulation, duration
approximately 50 hours

Table 88: Test requirements - Humid heat, cyclic

6.7 Humid heat, constant (storage)

Test carried out according to Limits according to
EN 60068-2-3 EN 61131-2

Humid heat, constant (storage) 48 hours at +40°C and 92.5% RH,
then insulation test within 3 hours,
duration approximately 49 hours

Table 89: Test requirements - Humid heat, constant (storage)
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6.8 Sprayed water

(front side)

Standards and certifications « Safety

Test carried out according to
UL 50

Limits according to
NEMA 250 Type 4X

Sprayed water (front side)

Spraying using a 25.4 mm
(diameter) water jet nozzle
Distance: 3 to 3.7 meters (all
angles)

Water flow: 246 liters/minute
Duration: 48 seconds, 5 seconds
minimum

Table 90: Test requirements - Sprayed water (front side)

7. Safety
Safety Test carried out according to Limits according to
Ground resistance EN 61131-2 EN 60204-1: Electrical equipment of machines
EN 61131-2: Programmable logic controllers
Insulation resistance EN 60204-1: Electrical equipment of machines
High voltage EN 60060-1

EN 61131-2: Programmable logic controllers

UL 508: Industrial control equipment

Table 91: Overview of limits and testing guidelines for safety

7.1 Ground resistance

Test carried out according to
EN 61131-2

Limits according to
EN 60204-1

Limits according to

terminal)

for the branch being tested

1.0 mm2 33V
1.5 mm? 26V
2.5 mm? 19V
4.0 mm? 14V
> 6.0 mm?2 1.0V

EN 61131-2
Ground resistance: housing (from | Smallest effective cross section of | Maximum measured voltage drop Test current 30 A for 2 min,
any metal part to the ground the protective ground conductor at a test current of 10 A <0.10hm

Table 92: Test requirements - Ground resistance
1) See EN 60204-1:1997 page 62, table 9.
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7.2 Insulation resistance

Test carried out Limits according to
EN 60204-1

Insulation resistance: main circuits >1MQ at 500 V DC voltage
to protective ground conductor

Table 93: Test requirements - Insulation resistance
1) See EN 60204-1:1997 page 62, table 9.

7.3 High voltage

Test carried out according to Limits according to Limits according to
EN 60060-1 EN 61131-2" UL 508
High voltage: Primary circuit to Input voltage Test voltage Input Test voltage
secondary circuit and to protective - - voltage - -
ground circuit (transformers, coils, 1.2/50 ps AC, 1min | DC, 1 min AC,1min | DC, 1 min
varistors, capacitors and voltage surge
components used to protect peak
against over-voltage can be 0-50 VAC 850V 510V 720V <50V 500V 707V
removed before the test) 0-60VDC
50 - 100 VAC 1360 V 740V 1050 V >50V 1000V + | (1000V +
60 - 100 VDC 2xUy 2xUy)
x 1414
100 - 150 VAC 2550 V 1400 V 1950 V
100 - 150 VDC
150 - 300 VAC 4250 V 2300V 3250 V
150 - 300 VDC
300 - 600 VAC 6800 V 3700 V 5250 V
300 - 600 VDC
600 - 1000 VAC 10200 V 5550 V 7850 V
600 - 1000 VDC

Table 94: Test requirements - High voltage
1) See EN 61131-2:2003 page 104, table 59.
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7.4 Voltage range

Standards and certifications ¢ Other tests

Test carried out according to Limits according to
EN 61131-2
Supply voltage Measurement Tolerance
value min/max
24VDC -15%
48 VDC +20%
125 VDC
24 VAC 15%
48 VAC +10%
100 VAC
110 VAC
120 VAC
200 VAC
230 VAC
240 VAC
400 VAC

8. Other tests

Table 95: Test requirements - Voltage range

Other tests

Test carried out according to

Limits according to

Function test

Optical test

Hot spot measurement

Protection type

EN 60529: Degrees of protection provided by enclosures (IP code)

Mounting dimensions

Table 96: Overview of limits and testing guidelines for other tests

8.1 Protection type

Test carried out according to

Limits according to
EN 60529

Limits according to
EN 60529

Protection of the operating
equipment

IP2.
Protection against large solid
foreign bodies =12.5 mm diameter

IP.6
Protection against large solid
foreign bodies:
dust-proof

Protection of personnel

IP2.
Protection against touching
dangerous parts with finger

IP.6
Protection against touching
dangerous parts with conductor

Protection against water
permeation with damaging
consequences

IP.0
Not protected

IP.5
Protected against sprayed water

Table 97: Test requirements - Protection
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9. International certifications

B&R products and services comply with applicable standards. They are international standards
from organizations such as ISO, IEC and CENELEC, as well as national standards from
organizations such as UL, CSA, FCC, VDE, OVE, etc. We give special consideration to the
reliability of our products in an industrial environment.

Certifications
USA and Canada All important B&R products are tested and listed by Underwriters Laboratories and checked
quarterly by a UL inspector.
This mark is valid for the USA and Canada and simplifies certification of your machines and
c us systems in these areas.
Europe All harmonized EN standards for the applicable guidelines are met.

qC

Table 98: International certifications
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Accessories « Overview

Chapter 6 « Accessories

1. Overview

Model number Product ID Page

0AC201.9 Lithium batteries, 5 pcs., 3 V /950 mAh, button cell 92

4A0006.00-000 Lithium battery, 3 V /950 mAh, button cell

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm?, protection against vibration with the 93
screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?, protection against vibration with the
screw flange.

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm? 95

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

4A0064.00-000 5 DIN A4 legend sheets, 16 fields for a total of 40 devices, CorelDraw template can be 97
downloaded online.

5CFCRD.0064-03 CompactFlash 64 MB ATA/IDE SiliconSystems 98

5CFCRD.0128-03 CompactFlash 128 MB ATA/IDE SiliconSystems

5CFCRD.0256-03 CompactFlash 256 MB ATA/IDE SiliconSystems

5CFCRD.0512-03 CompactFlash 512 MB ATA/IDE SiliconSystems

5CFCRD.1024-03 CompactFlash 1024 MB ATA/IDE SiliconSystems

5CFCRD.2048-03 CompactFlash 2048 MB ATA/IDE SiliconSystems

5CFCRD.4096-03 CompactFlash 4096 MB ATA/IDE SiliconSystems

5CFCRD.8192-03 CompactFlash 8192 MB ATA/IDE SiliconSystems

5MMUSB.2048-00 USB flash drive 2 GB SanDisk 110
USB 2.0 flash drive 2 GB

0G0001.00-090

Cable PC <-> PLC/PW, RS232, online cable

0AC913.93

Bus adapter, CAN, 2 CAN interfaces, including 30 cm attachment cable (TB704)

0G1000.00-090

Bus connector, RS485, for Profibus networks, remote 1/0

Table 99: Model numbers - Accessories
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Accessories * Replacement batteries
2. Replacement batteries

The lithium battery is needed for buffering the real-time clock and SRAM data.

The battery is subject to wear and must be replaced when the battery power is insufficient ("Bad"
status) (see "Changing the battery" on page 116).

2.1 Order data

Model number Description Figure
0AC201.9 Lithium batteries, 5 pcs., 3 V /950 mAh, button cell
4A0006.00-000 Lithium battery, 3 V / 950 mAh, button cell

Table 100: Order data - Lithium batteries

2.2 Technical data

Information:

The following characteristics, features and limit values only apply to this accessory
and can deviate from those for the entire device. For the entire device where this
accessory is installed, refer to the data provided specifically for the entire device.

The technical data is current as of when this manual was printed. We reserve the
right to make changes.

Features 0AC201.9 4A0006.00-000
Capacity 950 mAh

Voltage 3V

Self discharge at 23°C < 1% per year

Storage time Max. 3 years at 30°C

Environmental characteristics

Storage temperature -20°C to +60°C

Relative humidity 0 to 95%, non-condensing

Table 101: Technical data - Lithium batteries
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Accessories * TB103 3-pin supply voltage connector

2.3 Contents of delivery

Amount Component

1or5 Lithium batteries

Table 102: Contents of delivery for lithium batteries
3. TB103 3-pin supply voltage connector

3.1 General information

This single row 3-pin terminal block is mainly used to connect the supply voltage.

3.2 Order data

Model number Description Figure

0TB103.9 Accessory terminal block 3-pin, screw clamp, 3.31 mm2,
protection against vibration with the screw flange.

0TB103.91 Accessory terminal block 3-pin, cage clamp, 3.31 mm?,
protection against vibration with the screw flange.

Table 103: Order data - TB103 supply plug
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3.3 Technical data

Information:

The following characteristics, features and limit values only apply to this accessory
and can deviate from those for the entire device. For the entire device where this
accessory is installed, refer to the data provided specifically for the entire device.

The technical data is current as of when this manual was printed. We reserve the
right to make changes.

Name 0TB103.9 | 0TB103.91
Number of pins 3

Type of terminal Screw clamps | Cage clamps
Distance between contacts 5.08 mm

Resistance between contacts <5mQ

Nominal voltage according to VDE / 250V/300V

UL,CSA

Current load according to VDE / UL,CSA 14.5 A/ 10 A per contact

Terminal size 0.08 mm2 - 3.31 mm?

Cable type Copper wires only (no aluminum wires!)

Table 104: Technical data - TB103 supply plug

3.4 Contents of delivery

Amount Component

1 Supply plug in desired design.

Table 105: Contents of delivery - TB103 supply plug
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4. TB704 4-pin X2X Link plug
4.1 General information
This single row 4-pin terminal block is used as a terminal for the X2X Link interface.

4.2 Order data

Model number Description Figure

0TB704.9 Accessory terminal block, 4-pin, screw clamp, 1.5 mm?

0TB704.91 Accessory terminal block, 4-pin, cage clamp, 2.5 mm?

Table 106: Order data - TB704 supply plug
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4.3 Technical data

Information:
The following characteristics, features and limit values only apply to this accessory
and can deviate from those for the entire device. For the entire device where this
accessory is installed, refer to the data provided specifically for the entire device.
The technical data is current as of when this manual was printed. We reserve the
right to make changes.
Name 0TB704.9 0TB704.91
Number of pins 4 4
Type of terminal Screw clamps Cage clamps
Distance between contacts 5.08 mm 5.08 mm
Contact resistance <5mQ <5mQ
Rated voltage 300V 300V
Rated current 2) 10 A/ contact 10 A/ contact
Connection cross section
AWG wire 26-12 AWG 26- 12 AWG
Solid wire line 0.20 - 2.50 mm? 0.20 - 2.50 mm?
Fine wire line without wire tip sleeves 0.20 - 1.50 mm? 0.20 - 2.50 mm?
Fine wire line with wire tip sleeves 0.20 - 1.50 mm2 0.20 - 1.50 mm?
Wire tip sleeves with plastic covering 0.20 - 1.50 mm? 0.20 - 1.50 mm?
Cable type Only copper wires (no aluminum wires!) Only copper wires (no aluminum wires!)
Comment Rated values according to UL Rated values according to UL

Table 107: Technical data - TB704 supply plug

4.4 Contents of delivery

Amount Component

1 Terminal in desired design.

Table 108: Contents of delivery - TB704 supply plug
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5. Legend strip templates

Power Panel devices with keys are delivered with partially pre-labeled key legend strips (F1, F2,
etc.). The key legend strip slots are accessible on the back of the Power Panel device.

‘ Anlage
1 Print mark

Ident o
Fo

Figure 24: Legend strip templates

Printable legend strips (A4 format) can be ordered from B&R (see table 109 "Order data - Legend
strip templates" on page 97). They can be printed using a standard laser printer (b/w or color) in
a temperature range from -40°C to +125°C. A print template (available for Corel Draw version 7,
9 and 10) for the respective legend strip template can be downloaded from the B&R homepage
www.br-automation.com.

5.1 Order data

4A0064.00-000 5 DIN A4 legend sheets, 16 fields for a total of 40 devices,
CorelDraw template can be downloaded online.

Table 109: Order data - Legend strip templates
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6. CompactFlash cards 5CFCRD.xxxx-03

6.1 General information

CompactFlash cards are easy-to-exchange storage media. Due to their robustness against
environmental influences (e.g. temperature, shock, vibration, etc.), CompactFlash cards are
ideal for use as storage media in industrial environments.

6.2 Order data

Model number Description

Figure

5CFCRD.0064-03 CompactFlash 64 MB ATA/IDE SiliconSystems

5CFCRD.0128-03 CompactFlash 128 MB ATA/IDE SiliconSystems

SILICONDRIVE™
CF

5CFCRD.0256-03 CompactFlash 256 MB ATA/IDE SiliconSystems

256MB

5CFCRD.0512-03 CompactFlash 512 MB ATA/IDE SiliconSystems

SSD-C25M-3076

5CFCRD.1024-03 CompactFlash 1024 MB ATA/IDE SiliconSystems

SYSTEMS,

SILICON

5CFCRD.2048-03 CompactFlash 2048 MB ATA/IDE SiliconSystems

Example: 256 MB CompactFlash cards

5CFCRD.4096-03 CompactFlash 4096 MB ATA/IDE SiliconSystems

5CFCRD.8192-03 CompactFlash 8192 MB ATA/IDE SiliconSystems

Table 110: CompactFlash cards - Order data

6.3 Technical data

Information:

right to make changes.

The following characteristics, features and limit values only apply to this accessory
and can deviate from the entire device. For the entire device where this accessory
is installed, refer to the data provided specifically for the entire device.

The technical data is current as of when this manual was printed. We reserve the

Features 5CFCRD.xxxx-03

MTBF (at 25°C) > 4,000,000 hours

Maintenance None

Data reliability <1 unrecoverable error in 10™ bit read accesses
Write/erase procedures > 2,000,000 times

Data retention 10 years

Table 111: Technical data - CompactFlash cards 5CFCRD.xxxx-03
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Mechanical characteristics 5CFCRD.xxxx-03
Dimensions
Length 36.4+0.15mm
Width 42.8+0.10 mm
Thickness 3.3+0.10mm
Weight 11.4 grams
Environmental characteristics 5CFCRD.xxxx-03
Ambient temperature
Operation 0°Cto +70°C
Storage -50°C to +100°C
Transport -50°C to +100°C

Relative humidity

Operation / Storage 8% to 95%, non-condensing
Vibration

Operation Maximum 16.3 g (point to point)

Storage / Transport Maximum 30 g (point to point)
Shock

Operation Maximum 1,000 g

Storage / Transport Maximum 3,000 g
Altitude Maximum 80,000 feet (24,383 meters)

Table 111: Technical data - CompactFlash cards 5CFCRD.xxxx-03 (cont.)

6.3.1 Temperature humidity diagram - Operation and storage
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Figure 25: Temperature humidity diagram - CompactFlash cards 5CFCRD.xxxx-03
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6.4 Contents of delivery

Amount Component

1 CompactFlash card in desired size

Table 112: Contents of delivery - CompactFlash cards 5CFCRD.xxxx-03

6.5 Dimensions
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Figure 26: Dimensions - CompactFlash card Type |
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6.6 Calculating the lifespan

Accessories « CompactFlash cards 5CFCRD.xxxx-03

Silicon Systems provides a 9-page "white paper" for the lifespan calculation for CompactFlash
cards (see following pages). This document can also be found on the Silicon Systems homepage

(www.siliconsystems.com).

Information:

A software tool for calculating the statistical lifespan of the Silicon Systems
CompactFlash cards in various settings can be downloaded from the B&R
Homepage (www.br-automation.com).

SYSTEMS

“The Future of Storage...Today™

SILIC(?}N Advanced Storage Technology

SILICONDRIVE™ WHITE PAPER
ENDURANCE CONSIDERATIONS

SILICONSYSTEMS, INC.
26940 Aliso Viejo Parkway
Aliso Viejo, CA 92656

Phone: 949.900.9400

Fax: 949.900.9500
http://www.siliconsystems.com

WP401
Revision D
January 2006

SILICONSYSTEMS, INC.

Figure 27: Silicon Systems white paper - page 1 of 9
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™ SILICONDRIVE™ WHITE PAPER
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SYSTEMS WP401D

The Future of Storage...Today™

INTRODUCTION

SiliconSystems’ SiliconDrive™ technology is specifically designed to meet the high performance
and high reliability requirements of Enterprise System OEMs in the netcom, military, industrial,
interactive kiosk and medical markets. One of the measures of storage reliability in Enterprise
System OEM applications is endurance — the number of write/erase cycles that can be
performed before the storage product “wears out.”

BACKGROUND

It is important to note that endurance is not just a function of the storage media. Rather, it is the
combination of the storage media and the controller technology that determines the endurance.
For example, magnetic media is an order of magnitude less reliable than NAND flash, yet the
controller technology employed by rotating hard drives can compensate for this deficiency to
yield reliability results that meet those of solid-state storage.

{NOTE: This is a completely different discussion from the mechanical reliability involving rotating hard drives versus
solid-state storage that has no moving parts. This is just an example of how a controller, if it is good enough, can
compensate for the deficiencies of the media }.

Write/erase cycle endurance for solid-state storage is specified in many ways by many different
vendors. Some specify the endurance at the physical block level, while others specify at the
logical block level. Still others specify it at the card or drive level. Since endurance is also
related to data retention, endurance can be specified at a higher level if the data retention
specification is lower. For these reasons, it is often difficult to make an "apples to apples"
comparison of write/erase endurance by solely relying on these numbers in a datasheet.

A better way to judge endurance is to break the specification down into the main components
that affect the endurance calculation:

1. Storage Media
2. Wear Leveling Algorithm
3. Error Correction Capabilities

Other factors that affect endurance include the amount of spare sectors available and whether or
not the write is done using a file system or direct logical block addressing. While these issues
can contribute to the overall endurance calculation, their effects on the resulting number is much
lower than the three parameters above. Each of those factors will be examined individually,
assuming ten-year data retention.

PAGE 2 0F 9 SILICONSYSTEMS PROPRIETARY SILICONSYSTEMS
The Future of Storage...Today™

Figure 28: Silicon Systems white paper - page 2 of 9
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STORAGE MEDIA

The scope of this white paper is confined to non-volatile storage — systems that do not lose their
data when the power is turned off. The dominant technology for non-volatile solid-state storage
is NAND flash. While NOR flash is also a possible solution, implementation of NOR technology
is generally confined to applications like cell phones that require the functionality of DRAM, boot
PROM and storage component in a single chip. The economies of scale and component
densities of NAND relative to NOR make it the ideal solution for non-volatile, solid-state storage
subsystems.

The two dominant NAND technologies available today are SLC (single-level cell, sometimes
called binary) and MLC (multi-level cell). SLC technology stores one bit per cell and MLC
stores two bits. A comparison of SLC and MLC is shown in figure 1.

Figure |

SLC NAND is generally specified at 100,000 write/erase cycles per block with 1-bit ECC (this is
explained below). MLC NAND is specified at 10,000 write/erase cycles per block with ECC.
The MLC datasheet does not specify a number of bits of ECC required. Therefore, when using
the same controller, a storage device using SLC will have an endurance value roughly 10x that
of a similar MLC-based product. In order to achieve maximum endurance, capacity and speed,
SiliconSystems currently uses SLC NAND in our SiliconDrive technology.

SILICONSYSTEMS

PAGE 3 OF 9
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Figure 29: Silicon Systems white paper - page 3 of 9
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A more thorough discussion of SLC vs. MLC can be found from the component manufacturers:
Samsung:  http://www.samsung.com
Toshiba: http://www.toshiba.com

WEAR LEVELING

Wear leveling is defined as the allowing data writes to be evenly distributed over the entire
storage device. More precisely, wear leveling is an algorithm by which the controller in the
storage device re-maps logical block addresses to different physical block addresses in the
solid-state storage array. The frequency of this re-map, the algorithm to find the “least worn”
area to which to write and any data swapping capabilities are generally considered proprietary
intellectual property of the controller vendor.

It is important to note that the wear leveling is done in the solid-state memory controller and is
independent of the host system. The host system performs its reads and writes to logical block
addresses only, so as far as the host is concerned, the data stays in the same place.

To illustrate the effects of wear leveling on overall endurance, assume three different storage
devices with the following characteristics:

1. Flash Card with No Wear Leveling
2. Flash Card with Dynamic Wear Leveling
3. SiliconDrive with Static Wear Leveling

In addition, assume that all three storage devices use the same solid-state storage technologies
(SLC or MLC - for purposes of this discussion, it doesn’t matter). All three devices will have
75% of the capacity as static data, which is defined below:

Static Data: Any data on a solid-state storage device that does not change. Examples
include: operating system files, look-up tables and executable files.

Finally, the same type of write is performed to all three systems. The host system is writing a
single block of data to the same logical block address over and over again.

PAGE 4 OF 9 SILICONSYSTEMS PROPRIETARY SILICONSYSTEMS
The Future of Storage...Today™

Figure 30: Silicon Systems white paper - page 4 of 9
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No Wear Levelin

Figure 2 shows a normalized distribution of writes to a flash card that does not use wear
leveling. In this instance, the data gets written to the same physical block. Once that physical
block wears out and all spare blocks are exhausted (see discussion below), the device ceases to
operate, even though only a small percentage of the card was used.

In this instance, the endurance of the card is only dependent on the type of flash used and any
error correction capabilities in excess of one byte per sector. Early flash cards did not use wear
leveling and thus failed in write-intensive applications. For this reason, flash cards with no wear
leveling are only useful in consumer electronic applications.

40 E0 £ 100

Physical Block Addresses (PBA)

75% Static Data

Figure 2

SILICONSYSTEMS
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Figure 31: Silicon Systems white paper - page 5 of 9
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Dynamic Wear Levelin

Figure 3 shows a normalized distribution of writes to a flash card that employs dynamic wear
leveling. This algorithm only wear levels over "free" or "dynamic" data areas. That is to say, if
there is static data as defined above, this area is never involved in the wear leveling process. In
the current example, since 75% of the flash card is used for static data, only 25% of the card is
available for wear leveling. The endurance of the card is calculated to be 25 times better than
for the card with no wear leveling, but only one-fourth that of static wear leveling.

SlurmaliZe Number
iz Ers g Cyulas par HEL

20 40 0 100
Physical Block Address {PBR].

75% Static Data

Figure 3
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Figure 32: Silicon Systems white paper - page 6 of 9
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Static Wear Levelin

Figure 4 shows a normalized distribution of writes to a SiliconDrive that employs static wear
leveling. This algorithm evenly distributes the data over the entire SiliconDrive. The algorithm
searches for the least-used physical blocks and writes the data to that location. If that location is
empty, the write occurs normally. [f that location contains static data, the static data is moved to
a more heavily-used location prior to the new data being written. The endurance of the
SiliconDrive is calculated to be 100 times better than for the card with no wear leveling and four
times the endurance of the card that uses dynamic wear leveling.

20 40 60 80 100
Physical Block Address

75% Static Data

Figure 4

SILICONSYSTEMS
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ERROR CORRECTION

Part of the solid-state memory components specification is related to error correction. For
example, SLC NAND components are specified at 100,000 write/erase cycles with one-bit ECC.
It goes to reason that the specification increases with a better error correction algorithm. Most
flash cards employ error correction algorithms ranging from two-bit to four-bit correction.
SiliconSystems’ SiliconDrive technology uses six-bit correction.

The term six-bit correction may be slightly confusing. Six-bit correction really defines the
capability of correcting up to six bytes in a 512-byte sector. Since a byte is eight bits, this really
means the SiliconDrive can correct 48 bits as long as those bits are confined to six bytes in the
sector. The same definition holds for two-bit and four-bit correction.

The relationship between the number of bytes per sector the controller can correct does not
appear to be directly proportional to the overall endurance, since the bit error rate of the NAND
flash is not linear. To state it another way, six-bit error correction is not necessarily three times
better than two-bit ECC. In most cases, it is significantly better than that.

SUMMARY OF MEDIA, WEAR LEVELING AND ECC

The matrix below summarizes the effects of the different items discussed above. In the table, a
“1” indicates the best possible scenario, and a “10” indicates the least desirable in terms of
endurance.

N = No Wear Leveling; D = Dynamic Wear Leveling; S = Static Wear Leveling

ECC SLC NAND MLC NAND
N

D |S [N |D |S
2-bit |6 |5 |4 [10 ]9 |8
4-bit |5 |4 |2 |9 |8 |7
6-bit |4 |3 [1* |8 |7 |6

= SiliconSystems” SiliconDrive Configuration

SILICONSYSTEMS
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Figure 34: Silicon Systems white paper - page 8 of 9
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ENDURANCE CALCULATIONS

To get an idea of how long a solid-state storage device will last in an application, the following
calculations can be used. Note: These calculations are valid only for products that use either
dynamic or static wear leveling. Use the solid-state memory component specifications for
products that do not use wear leveling.

To calculate the expected life in years a product will last:

_ _(a=B)xAx(1-¢q)
Years (X8 xk

Where:

= Capacity in MB (when converting from MB to GB, MB = GB x 1,024)

= Amount of Static Data in MB (this value should be 0 for static wear leveling)
= Endurance Specification

= Safety Margin

= File Size in MB (when converting from KB to MB, KB = MB x 1,024)

= Number of Writes of file size w per minute

= Number of minutes per year = 525,600

e e >wmQa

To calculate the number of data transactions:

(a—B)xAx(1-¢)

Transactions =

w
Where:
a = Capacity in MB (when converting from MB to GB, MB = GB x 1,024)
B = Amount of Static Data in MB (this value should be 0 for static wear leveling)
A = Endurance Specification
@ = Safety Margin Percentage (usually 25%)
w = File Size in MB (when converting from KB to MB, KB = MB x 1,024)

The information contained in this bulletin (“Information”) is for general guidance on matters of interest relating to the products
referred to herein. While SiliconSystems and the author of this bulletin have made every attempt to ensure the accuracy of the
Information, SiliconSystems, its officers, and employees shall not be responsible for any errors or omissions, or for the results

obtained from the use of this Information. All Information is provided "as is," with no of
or of the results obtained from the use of this i and without y of any kind, express or implied. In no event shall
il or its ploy be liable for any decision made or action taken in reliance on the Information or for any

consequential, special or similar damages, even if advised of the possibility of such damages.
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7. USB flash drive

Information:

We reserve the right to supply alternative products due to the vast quantity of flash
drives available on the market and their corresponding short product lifecycle.

7.1 General information

USB flash drives are easy-to-exchange storage media. Because of the fast data transfer (USB
2.0), the USB flash drives are ideal for use as a portable memory medium. Without requiring
additional drivers ("Hot Plug & Play"), the USB flash drive becomes an additional drive where
data can be read or written. Only USB flash drives from the memory specialists SanDisk are
used.

7.2 Order data

Model number Description Figure
5MMUSB.2048-00 USB flash drive 2 GB SanDisk
Cruzer Micro

Table 113: Order data - USB flash drives
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7.3 Technical data

Information:

Accessories « USB flash drive

The following characteristics, features and limit values only apply to this accessory
and can deviate from the entire device. For the entire device where this accessory
is installed, refer to the data provided specifically for the entire device.

The technical data is current as of when this manual was printed. We reserve the
right to make changes.

Sequential reading
Sequential writing

Features 5MMUSB.2048-00

LED 1 LED (green), signals data transfer (send and receive)

Power supply Via the USB port
Current requirements 650 pA sleep mode, 150 mA read/write

Interface USB specification 2.0 high speed device, mass storage class, USB-IF and WHQL certified
Type USB 1.1 and 2.0-compatible
Transfer rate Up to 480 Mbit (high speed)

Max. 8.7 MB/second
Max. 1.7 MB/second

Connection To each USB type A interface
MTBF (at 25°C) 100000 hours
Data retention 10 years
Maintenance None
Operating system support Windows CE 5.0 and Windows XP embedded
Mechanical characteristics
Dimensions
Length 52.2mm
Width 19 mm
Thickness 7.9mm

Table 114: Technical data - USB flash drive 5SMMUSB.2048-00
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Features 5MMUSB.2048-00
Environmental characteristics
Ambient temperature
Operation 0°C to +45°C
Storage -20°C to +60°C
Transport -20°C to +60°C
Relative humidity
Operation 10% to 90%, non-condensing
Storage 5% to 90%, non-condensing
Transport 5% to 90%, non-condensing
Vibration
Operation 2 g (10 to 500 Hz), oscillation rate 1/minute
Storage 4 g (10 to 500 Hz), oscillation rate 1/minute
Transport 4 g (10 to 500 Hz), oscillation rate 1/minute
Shock
Operation 40 g and 11 ms duration (all axes)
Storage 80 g and 11 ms duration (all axes)
Transport 80 g and 11 ms duration (all axes)
Altitude
Operation 3048 meters
Storage 12192 meters
Transport 12192 meters

Table 114: Technical data - USB flash drive 5MMUSB.2048-00 (cont.)

7.3.1 Temperature humidity diagram - Operation and storage
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Figure 36: Temperature humidity diagram - USB flash drive - 5SMMUSB.2048-00
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7.4 Contents of delivery

SanDisk Cruzer Micro

1 USB flash drive in desired size + 2 replacement covers (blue and pink) + 1 strap”

oo i+ & +

4

Table 115: Contents of delivery - USB flash drive 5MMUSB.2048-00

1) Due to a change in the contents of delivery from the manufacturer, it is possible that the USB flash drive (with white cap) is delivered
without the replacement covers or strap.
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Standards and certifications ¢ Cleaning

Chapter 7 « Maintenance

1. Cleaning

Danger!

Power Panel devices may only be cleaned when switched off. This is to prevent
unintended functions from being triggered when touching the touch screen or
pressing the buttons.

A moist towel should be used to clean the Power Panel device. When moistening the cloth, use
only water with detergent, screen cleaning agent, or alcohol (ethanol). The cleaning agent
should be applied to the cloth beforehand, not sprayed directly on the Power Panel device! Never
use aggressive solvents, chemicals, scouring agents, pressurized air or steam jet.

Information:

Displays with touch screens should be cleaned at regular intervals.
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2. Changing the battery

2.1 General Information

The battery buffers the internal real-time clock (RTC) and the SRAM data. The buffer duration of
the battery is 4 years in devices without SRAM (at 50°C, 8.5 pA of the supplied components and
a self discharge of 40%) and at least 3 years in devices with SRAM (at 50°C, 18.5 pA of the
supplied components and a self discharge of 40%).

A battery change is only necessary for devices with a lithium battery (see technical data for
Power Panel devices).

2.2 Battery check

The battery status (good or bad) is checked every time the Power Panel is turned on, as well as
every hour during operation. The check involves applying a load to the battery for a short time
(approx. 1 second), followed by an evaluation. The battery status can be read back in a customer
application or using the ADI library.

Battery status Meaning

OK Data buffering is guaranteed

Bad Data buffering is guaranteed for approx. another 500 hours from the point in time that the battery capacity is
determined to be BAD (insufficient).

Table 116: Meaning of battery status OK - Bad

From the point when battery capacity is recognized as insufficient, data buffering is guaranteed
for approximately another 500 hours.

Information:

The battery should only be changed by qualified personnel.

2.3 Technical data

See section "Replacement batteries" on page 92.
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2.4 Procedure for changing the battery

« Disconnect the power supply to the Power Panel

* Touch the housing or ground connection (not the power supply!) in order to discharge any
electrostatic charge from your body.

* Remove the battery cover from the top of the Power Panel device using a screwdriver (1).

Figure 37: Changing the battery- Remove the battery cover

e Carefully remove the used battery from the holder by pulling the removal strip (2).

Figure 38: Changing the battery - Remove the battery
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Standards and certifications « Changing the battery

< Do not touch the new battery with pliers or uninsulated tweezers to avoid short circuiting.
The battery should not be held by its edges.

Correct Incorrect

Figure 39: Battery handling
« Insert the new battery with correct polarity. The correct positioning of the removal strip
must be taken into consideration.
« Replace the battery cover.
* Reconnect the power supply to the Power Panel.
« Date and time might need to be set again (using B&R Automation Studio).

Warning!

Lithium batteries are considered hazardous waste. Used batteries should be
disposed of accordingly.
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Standards and certifications « Changing the CompactFlash card

3. Changing the CompactFlash card

3.1 Removing the CompactFlash card

Chapter 7

Figure 40: Removing the CompactFlash card

Turn the orange CompactFlash safety latch away from the CompactFlash (1). Then press the

CompactFlash ejection lever with a screwdriver (2), until the CompactFlash is ejected. The
CompactFlash card can now be removed by hand (3).
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Standards and certifications « Changing the CompactFlash card

3.2 Inserting the CompactFlash card

Figure 41: Inserting the CompactFlash card

Insert the CompactFlash by hand, contact side first, into the CompactFlash slot until it is flush
with the front of the device (1). This will push the ejection lever out to the same level (2). The
CompactFlash is mechanically designed to prevent it from being inserted incorrectly. If inserted
incorrectly, the CompactFlash will not go in all the way, and the ejection lever will not come out.
Finally, turn down the safety latch over the CompactFlash slot (3) to secure the CompactFlash
card (4).
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Standards and certifications ¢ Preventing after-image effect in LCD/TFT monitors

4. Preventing after-image effect in LCD/TFT monitors

Burn-in effect (after images, display memory effect, image retention or also image sticking)
occurs in LCD/TFT monitors when a static image is displayed for a long period of time. This static
screen content causes the build-up of parasitic capacities within the LCD components that
prevent the liquid crystal molecules from returning to their original states. This condition may
arise, is not predictable and depends on the following factors:

« Type of image displayed

¢ Color composition of the image
« Length of image output

* Ambient temperature

4.1 What measures can be taken against this?

There is no total solution, however, measures can be taken to significantly reduce this effect:

« Avoid static pictures or screen content

« Use screen savers (moving) when the display is not in use
* Frequent picture change

e Shut off the display when not in use

Turning off the background lighting (backlight) does not influence the prevention of the after-
image effect.
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Standards and certifications ¢ Preventing after-image effect in LCD/TFT monitors
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Technical information ¢ Mylar

Appendix A ¢ Technical information

1. Mylar

The Mylar conforms to DIN 42115 (section 2). This means it is resistant to exposure to the
following chemicals for a 24-hour period with no visible signs of damage:

Information:

The following characteristics, features, and limit values only apply to this individual
component and can deviate from those for the entire device. For the entire device in
which this individual component is used, refer to the data given specifically for the
entire device.

Sodium bisulphate

Universal brake fluid
Aviation fuel
Petrol
Water
Sea water
Decon

Ethanol Formaldehyde 37%-42% 1.1.1.Trichloroethane
Cyclohexanol Acetaldehyde Ethyl acetate
Diacetone alcohol Aliphatic hydrocarbons Diethyl ether
Glycol Toluene N-Butyl acetate
Isopropanol Xylene Amyl acetate
Glycerine White spirits Butylcellosolve
Methanol Ether
Triacetin
Dowandol
DRM/PM
Acetone Formic acid <50% Sodium hypochlorite <20%
Methyl ethyl ketone Acetic acid <50% Hydrogen peroxide <25%
Dioxan Phosphoric acid <30% Potassium carbonate
Cyclohexanone Hydrochloric acid <36% Washing agents
MIBK Nitric acid <10% Fabric conditioner
Isophorone Trichloracetic acid <50% Ferric chloride
Sulphuric acid <10% Ferrous chloride (FeCI2)
Ammonia <40% Cutting oil Ferrgrbsu?yr:Iz:?;afaF;CIS)
Caustic soda <40% Diesel oil Dioctyl phthalate
Potassium hydroxide Linseed oil :
Alkali carbonate Paraffin oil Sodium carbonate
Bichromate Blown castor oil
Potassium Silicon oil
Acetonitrile Turpentine oil substitute

Table 117: Chemical resistance of the Mylar

The Mylar conforms to DIN 42115 section 2 for exposure to glacial acetic acid for less than one

hour without visible damage.
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Technical information « Perspectives

2. Perspectives

The perspectives can be seen in the technical data for the individual components.

6 o'clock direction

Figure 42: Viewing angles
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Automation Runtime

A uniform runtime system for all B&R automation
components.

Bit

Binary digit: Binary position, binary character, binary
digit smallest discrete information unit. A bit can
have the value 0 or 1.

Bit rate

The number of bits that can be transferred within a
specified time unit. 1 bit/sec = 1 baud.

Bootstrap loader

A program that automatically runs when the
computer is switched on or restarted. After some
basic hardware tests have been carried out, the

CE mark

A CE mark for a product. It consists of the letters
"CE" and indicates conformity to all EU guidelines
for the labeled product. It indicates that the
individual or corporate body who has performed or
attached the label assures that the product
conforms to all EU guidelines for complete
harmonization. It also indicates that all mandatory
conformity evaluation procedures have taken place.

CompactFlash®

CompactFlash memory cards [CF cards] are
exchangeable nonvolatile mass memory systems
with very small dimensions [43 x 36 x 3.3 mm,
approximately half the size of a credit card]. In
addition to the flash memory chips, the controller is
also present on the cards. CF cards provide
complete PC card / ATA functionality and

Glossary

bootstrap loader starts a larger loader and hands
over control to it, which in turn boots the operating
system. The bootstrap loader is typically found in
ROM on the computer.

Byte

Data format [1 byte = 8 bits] and a unit for
characterizing information amounts and memory
capacity. The following units are the commonly used
units of progression: KB, MB, GB.

B&R Automation Runtime
See Automation Runtime.

compatibility. A 50-pin CF card can be simply
inserted in a passive 68-pin type Il adapter card. It
conforms to all electrical and mechanical PC card
interface specifications. CF cards were launched by
SanDisk back in 1994. Currently, memory
capacities reach up to 8 GB per unit. Since 1995,
CompactFlash Association [CFA] has been looking
after standardization and the worldwide distribution
of CF technology

CPU

An abbreviation for "Central Processing Unit".
Interprets and executes commands. It is also known
as a "microprocessor" or "processor" for short. A
processor is able to receive, decode and execute
commands, as well as transfer information to and
from other resources via the computer bus.
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CTS

An abbreviation for "Clear To Send". A signal used
when transferring serial data from modem to
computer, indicating its readiness to send the data.
CTS is a hardware signal which is transferred via
line number 5 in compliance with the RS-232-C
standard.

Code, coding

When processing information, it is often necessary
to change the information from one form of
representation to another. This conversion process
is called encoding, and the rules used to assign one
character set to another are referred to as encoding

DCD

An abbreviation for "Data Carrier Detected". A
signal used in serial communication that is sent by
the modem to the computer it is connected to,
indicating that it is ready for transfer.

DRAM

An abbreviation for "Dynamic Random Access
Memory". Dynamic RAM consists of an integrated
semiconductor circuit that stores information based
on the capacitor principle. Capacitors lose their
charge in a relatively short time. Therefore, dynamic
RAM circuit boards must contain a logic that allows
continual recharging of RAM chips. Since the
processor cannot access dynamic RAM while it is
being recharged, one or more waiting states can
occur when reading or writing data. Although it is
slower, dynamic RAM is used more often than static

EMC

"Electromagnetic Compatibility" The ability of a
device or a system to function satisfactorily in its
electromagnetic environment without introducing
intolerable  electromagnetic  disturbances to
anything in that environment [IEV 161-01-07].

rules. A differentiation is made between ambiguous
and unambiguous encoding depending on if one set
is a direct reflection of the other. Most codes use
unambiguous encoding with one set directly
reflecting the other. A differentiation is also made
between redundant and non-redundant encoding.
With non-redundant encoding, the full range of the
available character set is used, i.e. each code is
defined. With redundant encoding, the available
character set also contains codes that are not used.
This differentiation is important during data transfer
when detecting and, if necessary, correcting data
transfer errors.

RAM since the simple design of the circuits means
that it can store four times more data than static
RAM.

DSR

An abbreviation for "Data Set Ready". A signal used
in serial data transfer that is sent by the modem to
the computer it is connected to, indicating its
readiness for processing. DSR is a hardware signal
which is sent via line number 6 in compliance with
the RS-232-C standard.

DTR

An abbreviation for "Data Terminal Ready". A signal
used in serial data transfer that is sent by the
computer to the modem it is connected to, indicating
the computer's readiness to accept incoming
signals.

EPROM
Erasable PROM >(completely with ultraviolet light).
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Ethernet

An IEEE 802.3 standard for networks. Ethernet
uses bus or star topology and controls the traffic on
communication lines using the access procedure
CSMA/CD (Carrier Sense Multiple Access with
Collision Detection). Network nodes are connected
using coaxial cables, fiber optic cables or twisted

FIFO

An abbreviation for "First In First Out". A queuing
organization method whereby elements are
removed in the same order as they were inserted.
The first element inserted is the first one removed.
Such an organization method is typical for a list of
documents that are waiting to be printed.

GB
Gigabyte (1 GB = 1,073,741,824 bytes)

Handshake

Method of synchronization for data transfer when
data is sent atirregular intervals. The sender signals
that data can be sent, and the receiver signals when
new data can be received.

Glossary

pair cabling. Data transfer on an Ethernet network
takes place in frames of variable lengths that consist
of supply and controller information as well as 1500
bytes of data. The Ethernet standard provides base
band transfers at 10 megabit and 100 megabit per
second.

Firmware

Programs stored permanently in read-only memory.
Firmware is software used to operate computer-
controlled devices that generally stays in the device
throughout its lifespan or over a long period of time.
Such software includes operating systems for CPUs
and application programs for industrial PCs as well
as programmable logic controllers (e.g. the software
in a washing machine controller). This software is
written in read-only memory (ROM, PROM,
EPROM) and cannot be easily replaced.
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Interface

From the hardware point of view, an interface is the
connection point between two modules/devices/
systems. The units on both sides of the interface are
connected by the interface lines so that data,
addresses, and control signals can be exchanged.
The term interface includes all functional, electrical
and constructive conditions [encoding, signal level,
pin assignments] that characterize the connection
point between the modules, devices, or systems.
Depending on the type of data transfer, a
differentiation is made between parallel [e.g.
Centronics, IEEE 488] and serial interfaces [e.g.
V.24, TTY, RS232, RS422, RS485], which are set

KB
Kilobyte (1 KB = 1.024 Bytes)

LCD

An abbreviation for "Liquid Crystal Display". A
display type, based on liquid crystals that have a
polarized molecular structure and are enclosed
between two transparent electrodes as a thin layer.
If an electrical field is applied to the electrodes, the
molecules align themselves with the field and form
crystalline arrangements that polarize the light
passing through. A polarization filter, which is
arranged using lamellar electrodes, blocks the
polarized light. In this way, a cell (pixel) containing
liquid crystals can be switched on using electrode
gates, thus coloring this pixel black. Some LCD

up for different transfer speeds and transfer
distances. From the point of view of software, the
term ‘interface" describes the transfer point
between program modules using specified rules for
transferring the program data.

ISO

International Organization for Standardization:
Worldwide federation of national standardization
institutions from over 130 countries. I1SO is not an
acronym for the name of the organization; it is
derived from the Greek word "isos", meaning
"equal" (www.iso.ch).

displays have an electroluminescent plate behind
the LCD screen for lighting. Other types of LCD
displays can use color.

LED

An abbreviation for "Light Emitting Diode". A
semiconductor diode which converts electrical
energy into light. LEDs work on the principle of
electroluminescence. They are highly efficient
because they do not produce much heat in spite of
the amount of light they emit. For example,
"operational status indicators" on floppy disk drives
are LEDs.
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MB
Megabyte (1 MB = 1,048,576 bytes)

Microprocessor

Highly integrated circuit with the functionality of a
CPU, normally housed on a single chip. It comprises
a control unit, arithmetic and logic unit, several
registers and a link system for connecting memory
and peripheral components. The main performance
features are the internal and external data bus and
address bus widths, the command set and the clock
frequency. Additionally, a choice can be made
between CISC and RISC processors. The first
commercially available worldwide microprocessor
was the Intel 4004. It came on the market in 1971.

Node
Branching point in a network.

POH
An abbreviation for "Power On Hours". See MTBF.

QVGA

Abbreviation for Quarter Video Graphics Array.

Usually a screen resolution of 320 x 240 pixels.

Glossary

MTBF

An abbreviation for "Mean Time Between Failure".
The average time which passes before a hardware
component fails and repair is needed. This time is
usually expressed in thousands or ten thousands of
hours, sometimes known as power-on hours (POH).

Multitasking

Multitasking is an operating mode in an operating
system that allows several computer tasks to be
executed virtually simultaneously.

Power Panel

Power Panel is part of the B&R product family and
is a combination of an operator panel and controller
in one device. This covers products PP21 and
PP41.
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RAM

An abbreviation for "Random Access Memory".
Semiconductor memory which can be read or
written to by the microprocessor or other hardware
components. Memory locations can be accessed in
any order. The various ROM memory types do allow
random access, but they cannot be written to. The
term RAM refers to a more temporary memory that
can be written to as well as read.

ROM

An abbreviation for "Read-Only Memory".
Semiconductor memory where programs or data
were permanently stored during the production
process.

RS232

Recommended Standard Number 232. Oldest and
most widespread interface standard, also called a
V.24 interface. All signals are referenced to ground

SDRAM

An abbreviation for "Synchronous Dynamic
Random Access Memory". A construction of
dynamic semiconductor components (DRAM) that
can operate with higher clock rates than
conventional DRAM switching circuits. This is made
possible using block access. For each access, the
DRAM determines the next memory addresses to
be accessed.

making this an unbalanced interface. High level: -
3Vto-30V, low level: +3 V to +30 V; cable lengths
up to 15 m, transfer rates up to 20 kBit/s; for point-
to-point connections between 2 stations.

RTS

An abbreviation for "Request To Send". A signal
used in serial data transfer for requesting send
permission. For example, it is sent from a computer
to the modem connected to it. The RTS signal is
assigned to pin 4 according to the hardware
specifications of the RS-232-C standard.

RXD

An abbreviation for "Receive (RX) Data". A line for
transferring serial data received from one device to
another, e.g. from a modem to a computer. For
connections complying with the RS-232-C standard,
the RXD is connected to pin 3 of the plug.

SRAM

An abbreviation for "Static Random Access
Memory". A semiconductor memory (RAM) made
up of certain logic circuits (flip-flop) that only keeps
stored information while powered. In computers,
static RAM is generally only used for cache
memory.

SVGA

Abbreviation for »Super Video Graphics Array«;
Graphics standard with a resolution of at least
800x600 pixels and at least 256 colors.
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TCP/IP

Transmission Control Protocol/Internet Suit of
Protocols. Network protocol that has become the
generally accepted standard for data exchange in
heterogeneous networks. TCP/IP is used both in
local networks for communication between various
computer and also for LAN to WAN access.

TFT display

LCD (Liquid Crystal Display) technology where the
display consists of a large grid of LCD cells. Each
pixel is represented by a cell, whereby electrical
fields produced in the cells are supported by thin film
transistors (TFT) that result in an active matrix. In its
simplest form, there is exactly one thin film transistor
per cell. Displays with an active matrix are generally

UART
An abbreviation for "Universal Asynchronous
Receiver-Transmitter”. A module  generally

consisting of a single integrated circuit that
combines the circuits required for asynchronous
serial communication for both sending and
receiving. UART represents the most common type
of circuit in modems for connecting to a personal
computer.

VGA

An abbreviation for "Video Graphics Adapter". A
video adapter which can handle all EGA (Enhanced
Graphics Adapter) video modes and adds several
new modes.

Glossary

used in laptops and notebooks because they are
thin, offer high-quality color displays and can be
viewed from all angles.

Touch screen

Screen with touch sensors for activating an item
with the finger.

TXD

An abbreviation for "Transmit (TX) Data". A line for
the transfer of serial data sent from one device to
another, e.g. from a computer to a modem. For
connections complying with the RS-232-C standard,
the TXD is connected to pin 2 of the plug.

UsB

An abbreviation for "Universal Serial Bus". A serial
bus with a bandwidth of up to 12 megabits per
second (Mbit/s) for connecting a peripheral device
to a microcomputer. Up to 127 devices can be
connected to the system wusing a single
multipurpose connection, the USB bus (e.g.
external CD drives, printer, modems as well as the
mouse and keyboard). This is done by connecting
the devices in a row. USB allows devices to be
changed when the power supply is switched on (hot
plugging) and multi-layered data flow.

Visual Components

Integrated in B&R Automation Studio. Visual
Components can be used to configure visualization
projects that use text and graphics.

Power Panel 45 User's Manual V 1.00

131

Glossary



Glossary

132 Power Panel 45 User's Manual V 1.00



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:
Figure 13:
Figure 14:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:
Figure 41:
Figure 42:

Figure index

PP45 LCD m touch screen - DiagnoStic LEDS .......ccoviuieeiiiieeriee e evee e see e 27
PP45 LCD m touch screen - Ethernet LEDS.........c.ccovuiiiiiie e 27
PP45 LCD m touch screen - Connection elements ...........cccvvvveeeeieiiiiiieee e 28
PP45 LCD m touch screen - Operating mode and node number switches.................... 31
PP45 LCD m touch screen - DIMENSIONS ........eeeiiuieieiiiieeiiiieesiiieestieeesteeesseeeesneeeeeanes 32
PP45 LCD color touch screen - Diagnostic LEDs.. ... 36
PP45 LCD color touch screen - Ethernet LEDs........ ... 36
PP45 LCD color touch screen - Connection elements .........ccccceevvveeeiicineesieneens .. 37
PP45 LCD color touch screen - Operating mode and node number switches .............. 40
PP45 LCD color touch SCreen - DIMENSIONS .......c.uveeiuiieeiiieesiireeesiieeesseeesssnesesseeeennes 41
PP45 LCD M - DIagnOSHC LEDS ........ciiiiiiiiiiiieiiiceiee et 45
PP45 LCD M - EtherNEL LEDS .....uvviiiiiieiciieeee ettt a e 45

PP45 LCD m - Connection elements..........cc.ccceveerieiinennns
PP45 LCD m - Operating mode and node number switches....
PP45 LCD M - DIMENSIONS.....ccoiiiiiiiiieeiiiee e e eiiee e ieee e
4PP045.1F23-1 - CAN bus node number SWItCh............cccoriiiiiiiiiniieiee e
4PP045.1F23-1 - Terminating resistors for IF2 and IF3 ..........cccccoeviiiiiiiicneeeceeee
4PP045.1F24-1 - Profibus DP slave node number SWitCh............cccccvviiiiiicniiiniiciieens
4PP045.1F24-1 - Terminating resistors for IF2 and IF3 ..........ccccoeiiiiieiiienieeee e
4PP045.1F33-1 - CAN bus node number SWItCh............cccoiiiriiiiiiiiiciecee e
4PP045.1F33-1 - Terminating resistors for IFL and IF2 ..........c.cccceeoiiiiiiiicniiiieciieee
Mounting orientation for the Power Panel..............cccccoieeniieene

Installing the PP45 interface modules in the Power Panel 45
Legend strip templates .........oocviiiiiiiiiiic
Temperature humidity diagram - CompactFlash cards 5CFCRD.XXXX-03............cccue.... 99
Dimensions - CompactFlash card TYPE L......ccccveiiiiriiiiie e
Silicon Systems white paper - page 1 of 9
Silicon Systems white paper - page 2 of 9
Silicon Systems white paper - page 3 of 9.
Silicon Systems white paper - page 4 of 9.
Silicon Systems white paper - page 5 of 9.
Silicon Systems white paper - page 6 of 9
Silicon Systems white paper - page 7 of 9
Silicon Systems white paper - page 8 of 9
Silicon Systems white paper - page 9 of 9

Temperature humidity diagram - USB flash drive - SMMUSB.2048-00.............ccce..... 112
Changing the battery- Remove the battery CoOVer..........ooooiiiiiiiiiiiieeeeee 117
Changing the battery - Remove the battery.............. e 117

Battery handling...........cccoeveveeiicniiniienne. ... 118
Removing the CompactFlash card .. .. 119
Inserting the CompactFlash Card............cooiiiiiiiiiiiii e 120
VIEWING BNGIES ... ettt ettt 124

Power Panel 45 User's Manual V 1.00 133

Figure index



Figure index

134 Power Panel 45 User's Manual V 1.00



Table 1:
Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:
Table 9:

Table 10:
Table 11:
Table 12:
Table 13:
Table 14:

Table 15:
Table 16:
Table 17:
Table 18:
Table 19:
Table 20:
Table 21:
Table 22:
Table 23:
Table 24:

Table 25:
Table 26:
Table 27:
Table 28:
Table 29:
Table 30:
Table 31:
Table 32:
Table 33:
Table 34:
Table 35:
Table 36:
Table 37:
Table 38:
Table 39:
Table 40:
Table 41:
Table 42:
Table 43:
Table 44:
Table 45:
Table 46:
Table 47:
Table 48:
Table 49:
Table 50:

Table index

1= LT = U ) oo SRR 15
Organization of Safety NOICES .........ciiiiiiiiie e 19
DefiNition OF LEIMIS ...ttt e be e be e e et e e e s sane e e s nbeeeannes 20
Abbreviations used in the User's Manual ..............ccoooiiiiiiiiiiicn e 20
PP45 LCD m touch Screen - Order datal..........cceeeiiieeeiiieeeiiiieesiiee e e s e seeeeeseeee s seeee e 24
PP45 LCD m touch screen - Technical data.................... .25
PP45 LCD m touch screen - Additional technical data..... .. 26
PP45 LCD m touch screen - Diagnostic LEDs ................ . 27
PP45 LCD m touch screen - DiagnOStiC LEDS .........ccoiiuiiiiiiiiiiiiie e 27
PP45 LCD m touch screen - Pin assignments - X2X LiNK.......c.cccoiieriiniinniiiieenie e 28
PP45 LCD m touch screen - USB INterface.........cocuieiiiiie e 29
PP45 LCD m touch screen - Pin assignments - Ethernet interface ..........ccccoooceiiieiiiiennns 30
PP45 LCD m touch screen - Pin assignments - Supply voltage..........cccceereeieiiiecnieeneennne. 30
PP45 LCD m touch screen - Switch positions of the operating mode

and NOAE NUMDET SWItCNES ........iiiiiiie ittt e e naeee s 31
PP45 LCD color touch screen - Order data..........ooveiveeiiieiieiiieiee ettt 33
PP45 LCD color touch screen - Technical data...........cccceeviieeeiiieeeiiie e eseeeseee e 34
PP45 LCD color touch screen - Additional technical data ............cccoceeeiiiiieiiieeeiieeeee 35
PP45 LCD color touch screen - DIiagnostic LEDS..........c.ccooiieiiiiiieiiieiieeiee s 36
PP45 LCD color touch screen - DIiagnostic LEDS..........c.cocoiiiriiiiiciiieieeiee e 36
PP45 LCD color touch screen - Pin assignments - X2X LinNK ........cccoccveiiiiniciieiiicneeneee, 37
PP45 LCD color touch screen - USB interface........cccoccceeeviieeenineennnnen. ... 38
PP45 LCD color touch screen - Pin assignments - Ethernet interface .. ... 39
PP45 LCD color touch screen - Pin assignments - Supply voltage ..........c.cccveevvieiiieneeenn. 39
PP45 LCD color touch screen - Switch positions of the operating mode

and NOde NUMDBET SWITCNES .........eiiiiiiiiii e 40
PPA5 LCD M - OFOEI LA .....veeieiiiieiiiie ettt site e e sttt e e et ee e ssse e e s sntseeesbseeesnteeeaanteeaeanes 42
PPA45 LCD M - TECHNICAI AALA .......eiiiiiiieiiiie ettt e e e 43
PP45 LCD m - Additional technical data. .44
PP45 LCD m - Diagnostic LEDs.... ... 45
PP45 LCD m - Diagnostic LEDs................. ... 45
PP45 LCD m - Pin assignments = X2X LiNK........coiiuieiiiire e ciee e seee e see e sieeesseeee e 46
PP45 LCD m - Pin assignments - Ethernet interface..........c.ccccociiiiiiniiiiicnccee, 47
PP45 LCD m - Pin assignments - SUPPIY VOIAGE .......c.eeeiiiiiiiiiiieiiiee e 47
PP45 LCD m - Switch positions of the operating mode and node number switches............. 48
PPA45 interface MOdUIES - OVEIVIEW .......c..eieiiiiieiiiie e eiiee e siiee e stiee et e st e et ee s eeeneeeeenees
APPOA5.IFL0-1 - Order Aata ... .eeeeiiieieeiiee ettt e e e e e e snb e e e sanae e e saneas
4PP045.IF10-1 - technical data..................

4PP045.1F10-1 - Additional technical data

4PP045.IF10-1 - Status LEDs ...................
APPO45.IF10-1 - RS232 INEITACE. ... ciutieiteiiitieeiie ettt

F o e 0 o | e B A @ (o [T oo = - PR TRRR
APPOA45.1F23-1 - teChNICAl ALA ......eeeeeieeie ettt
4PP045.1F23-1 - Additional technical data

APPO045.1F23-1 - Status LEDS ....ccuvvvveieiiieierieee e

4PP045.1F23-1 - RS232 (IF1) or RS485/RS422 (IF2) interface ... .
4PP045.1F23-1 - CAN bus interface (IF3).......cccccovverviieennns ....59
4PP045.1F23-1 - Terminating resistors for IF2 and IF3 .........c.ccooiiiiiiiiniee e 59
APPOA5.IF24-1 - Order At .....cccveeiieeiieeitieiiiie et siee et stee ettt e sbe et e e sbeesaeeanseeeneeesbeesneeas 60
APPO45.1F24-1 - teChNICAl Aa .......eeiviiiiiiiiieei et 60
4PP045.1F24-1 - Additional technical data ...........ccceoeuieeiiiiieiiie e 61
APPOA5.IF24-1 - StAtUS LEDS .....oiiiiieiiieieeeiie ettt ettt sttt et e anaaesneeenaeanee s 62

Power Panel 45 User's Manual V 1.00 135

Table index



Table index

Table 51:
Table 52:
Table 53:
Table 54:
Table 55:
Table 56:
Table 57:
Table 58:
Table 59:
Table 60:
Table 61:
Table 62:
Table 63:
Table 64:
Table 65:
Table 66:
Table 67:
Table 68:
Table 69:
Table 70:
Table 71:
Table 72:
Table 73:
Table 74:
Table 75:
Table 76:
Table 77:
Table 78:
Table 79:
Table 80:
Table 81:
Table 82:
Table 83:
Table 84:
Table 85:
Table 86:
Table 87:
Table 88:
Table 89:
Table 90:
Table 91:
Table 92:
Table 93:
Table 94:
Table 95:
Table 96:
Table 97:
Table 98:
Table 99:
Table 100:
Table 101:
Table 102:

4PP045.1F24-1 - RS232 (IF1) or RS485/RS422 (IF2) interface ........ccovvvevveeeiineeeneeeee
4PP045.1F24-1 - Profibus DP slave interface ..o
4PP045.1F24-1 - Terminating resistors for IF2 and IF3 ...,
APPO45.IF33-1 - Order JAtA ......cciveeieerieieeieeeeee e e
APPO045.1F33-1 - teChniCal data .........cceiiiiiiiiiiieiec e
4PP045.1F33-1 - Additional technical data

4PP045.1F33-1 - Status LEDS ........ccecvvivieeineeenn

4PP045.1F33-1 - CAN bus interface (IF1 and IF2) ..........
4PP045.1F33-1 - Terminating resistors for IF2 and IF3 ..o
Space for air CIrculation - REAI VIEW .........ciuiiiiiiiieiie ettt
Space for air CIrculation - SIE VIEW..........ciiiiiiiiiieiciiee e
OVEIVIEW Of STANUAIIS ......oeiiiiiiieiie e
Overview of limits and testing guidelines for emissions......................

Test requirements - Network-related emissions for industrial areas

Test requirements - Electromagnetic emissions for industrial areas .
Overview of limits and testing guidelines for iMmuNIty ...........ccoiiiiiiiie e
Test requirements - Electrostatic discharge (ESD).........cccooierieiiiiiiiiiieeesieeee e
Test requirements - High-frequency electromagnetic fields (HF field)..........ccccocveniiinennn. 78
Test requirements - High-speed transient electrical disturbances (burst) ..........ccccocceviienieen. 79
Test requIrements - SUIgE VOIAGES. ......cc.uiiiiiiiieiieiie e 79
Test requirements - Conducted diStUrDANCES..........ccciiiiiiiiiiiiii e 80
Test requirements - Magnetic fields with electrical frequencies .................. ..80
Test requirements - Voltage dips, fluctuations, and short-term interruptions .. .81
Test requirements - Damped Vibration ...........c.cccocveiiiiiiniieiicncciecseee ...81
Overview of limits and testing guidelines for vibration ..............ccoceeiiiiiiiii e 82
Test requirements - VIibration OPEration ............occuveeiiiieeriieeesee e esiee e sree e e e saae e snaeeesnees 82
Test requirements - Vibration during transport (packaged) ...........ccocevciveriiiiicniicenie e 83
Test requirements - SNOCK OPEIatiON.........ocueiiiiiiieiiie et 83
Test requirements - Shock transport ... ... 83
Test requirements - Toppling... ... 83
Test requirements - TOPPIING......ccoiurieiiiiiiiiiie e ....84
Overview of limits and testing guidelines for temperature and humidity...........ccccccceveeiinnenne 84
Test requirements - WOrst Case OPEratioN...........coueiuieiiiiiieiieeiie sttt 85
Test requIremMeENts - DIY NEAL........coiuiiiiiiii et et 85
Test requIremMeENts = DY COI .......ococuiieiiiie et e e st e e s e e e e e nnnaee e anneas 85
Test requirements - Large temperature fluCtuations.............cooeiiiiiieeiiee i 85
Test requirements - Temperature fluctuations in OPeration .............cccoceeeiiiieeiiiee e 86
Test requirements - Humid heat, cyclic ........ccccceecvvvevcinnens

Test requirements - Humid heat, constant (storage) ....

Test requirements - Sprayed water (front side) ............ .
Overview of limits and testing guidelines for Safety ........cccccovvvieriiee e
Test requirements - Ground FESISTANCE ..........coiuiiiiiiiieiii ittt
Test requirements - INSUlAtION FESISTANCE .........coiuiiiiiiie e
Test requirements - High VOIAGE..........cooiiiiiiiiii e
Test requirements - Voltage range ..........cccevvevvinieennens

Overview of limits and testing guidelines for other tests..

Test requirements - Protection ..........c.cccocevevvvenenninninnne
International CertifiCatioNS ..........coiiiiiiiii e 90
Model NUMDBDETS - ACCESSOIES ......vieiiiirieitie ittt 91
Order data - Lithium Datteries ..........ccoviiiiiiieeecce e 92
Technical data - Lithium Datteries..........cocuviiiiiiiiiicii e 92
Contents of delivery for lithium batteries. ... 93

136

Power Panel 45 User's Manual V 1.00



Table 103:  Order data - TB103 supply plug..
Table 104:  Technical data - TB103 supply pl

Table index

ug

Table 105:  Contents of delivery - TB103 supply plug

Table 106:  Order data - TB704 SUPPIY PIUG......ueeeiiiie it e et e e e e e e e ennaee s
Table 107:  Technical data - TB704 supply plug ...........

Table 108:  Contents of delivery - TB704 supply plug

Table 109:  Order data - Legend strip templates...........
Table 110: CompactFlash cards - Order data ..........coceeiuiiiiiiiieee e
Table 111: Technical data - CompactFlash cards 5CFCRD.XXXX-03 ........ceeiiurieiiireeaiiieeenieeeaieeeesieee e

Table 112:  Contents of delivery - CompactFl
Table 113:  Order data - USB flash drives.....

ash cards 5CFCRD.xxxx-03...

Table 114:  Technical data - USB flash drive SMMUSB.2048-00.........ccccoiuuiiiiieaniiieeiieeeeiiee e e e
Table 115:  Contents of delivery - USB flash drive SMMUSB.2048-00 ..........cocveeiieiiiiiniieenienreesieeeeeens
Table 116:  Meaning of battery status OK - BAd..........cccoiuiiiiiiiieiieiie et

Table 117:  Chemical resistance of the Mylar

Power Panel 45 User's Manual V 1.00

137

Table index



Table index

138 Power Panel 45 User's Manual V 1.00



A

Abbreviations
Accessories
ARtEr-images ......ccoccveeeeiiiiiieeeeeee e 121

B

B&R industrial products
Safety guidelines ..........cccoeiiiiiiiiinenn. 16
Burn-in effect ........cccceviiiie 121

C

Certifications ....cccoeeeeeeeiiiiiieeceeeeee e
Changing the battery
Cleaning .......ccccveeeeeiiiiieneesiinee
COMMISSIONING ..vvvvveeeiiiiiee e e
CompactFlash .......c.ccoocviiiiiii e,
DImensions ...........oooevvvvvvvneeennn.
General information
Orderdata .....ccccoeeeeeeeeeeeeeeenennn,
Technical data .............coovvvviviiiieennnennnns

D

Definition of terms .........cccoociiiiiiiees 20
Display memory effect ........cccccoviiiiiiiis 121

E

Electrostatic discharge, protection ............. 17
ESD NOE ..ooviviiiiiiieeieeeeeeeeee e 18

G

Image Sticking ......cocoveviiieiiiieeiees 121
Installation
Interface modules
Safety guidelines
Interface modules

Installation ..........coooeveeiiiviiiiiirreeeee e, 72
L
Legend
Definition of terms ...........ccoovvviiiiieeennn.n. 20
Safety guidelines ........cccccceeeveciiieeeiinnen. 19
M
Maintenance ........cccceeeeeeeeeeeeeennnns

Changing the battery
Cleaning ......ccoccevvveeeiiiiiiee e
Manual hiStory ........ccccccveeiiiiiiieeciiiee e

Membrane .......ccccocceeiieeiniinens
Mounting instructions ..................
Mounting orientation ...........cccccceeiiiiieeennnnne

O

Operated by PLC ......ooooviiiiieiiiieeeee 18
Organization of safety notices ................... 19

P

Power Panel 45 ........cccceeveeeiiiiiiiiiiciiiiinnees 21
PP45 5.7" LCD color touch screen ........ 33
PPA55.7"LCD M oveveeeeeeeiieeeeeeeviiees 42
PP45 5.7" LCD m touch screen ............. 24

PPAS ... 21

PP45 5.7" LCD color touch screen ............ 33

PPA55.7"LCD M evvveeeeeeeeeeeeeeee e

PP45 5.7" LCD m touch screen

PP45 interface modules .............cocevvvvennnn.

IF33 i
pre calibration
Protection against electrostatic discharges 17

Power Panel 45 User's Manual V 1.00

139

Index



Index

S

Safety guidelines .........cccccoviiiiiiiniiiineen. 16
Dust, humidity, aggressive gases ........... 19
Installation ..........cccoevveiiiiieinc
Intended use
Operation
Organization
Programs ........ccccoooiiiiiiiiiieeeeee e
Transport and storage ..........ccccceeeveenenen. 18
VITUSES .oviiiiiieciieeesece e

SG3, SG4, SGC

Standards ...

SEOrAgE ..vvevieiiiieeie e

Supply voltage connectors

System characteristics ..........ccccceeriiiienenn.

System Generation 3 /4 / Compact CPU ..20

T

Technical Information .........ccccoeeeevvrvennnn.
TOPOIOGY -eveeveeeiiieeeee e

Touch screen calibration:
TranNSPOrt .....oveveeeiiiieie e e

U

USB flash drive .......cccceeeeeeeiiiiiiiiiiiiinnn. 110
General information ..............cccvvvviiennnn. 110
Order data
Technical data .......cccccvvvvveeeeeeeeeeeeeeeienn, 111

V

Viewing angles .........ccccovviiiiiiniiiiee s 124

140

Power Panel 45 User's Manual V 1.00



Model number index

0 5
OAC201.9. ..o 92 5CFCRD.0064-03
0TB103.9 5CFCRD.0128-03
OTBI103.91 ... 93 5CFCRD.0256-03
OTB704.9 ...t 95 5CFCRD.0512-03
OTB704.91 ...t 95 5CFCRD.1024-03
5CFCRD.2048-03
4 5CFCRD.4096-03
5CFCRD.8192-03
4A0006.00-000 .......ccocuvrrrrrririeieeeee e eee e 92  5MMUSB.2048-00.....ccccvvveieeeeieiiieiirivennnns 110
4A0064.00-000
4PP045.0571-042
4PP045.0571-062
4PP045.0571-L42
APPO45.IF10-1.....cccovvvvreveeeeeen,
APPO45.IF23-1....cccoerivrvirvveeeeenen,
APPOA45.IF24-1.....cccciiiiviireieeeeeeeeeeeeeeeeee
APPOA45.IF33-1....cccciciiiiiiiirieieeeee e
Power Panel 45 User's Manual V 1.00 141

Model number index



Model number index

142 Power Panel 45 User's Manual V 1.00



	MAPP45-ENG
	Chapter 1 . General information
	1. Manual history
	2. Safety guidelines
	2.1 Introduction
	2.2 Intended use
	2.3 Protection against electrostatic discharges
	2.3.1 Packaging
	2.3.2 Guidelines for proper ESD handling

	2.4 Transport and Storage
	2.5 Installation
	2.6 Operation
	2.6.1 Protection against touching electrical parts
	2.6.2 Environmental conditions - dust, humidity, aggressive gases
	2.6.3 Programs, viruses and dangerous programs

	2.7 Organization of safety notices

	3. Definition of terms
	4. Abbreviations

	Chapter 2 . Power Panel 45
	1. System characteristics
	1.1 Compact solution
	1.2 Simple programming
	1.3 General technical data
	1.4 Overview

	2. Topology
	3. PP45 5.7" LCD m touch screen
	3.1 Order data
	3.2 Technical data
	3.3 Additional technical data
	3.4 Diagnostic LEDs
	3.5 Connection elements
	3.5.1 X2X Link interface
	3.5.2 USB interface
	3.5.3 Ethernet Interface
	3.5.4 Supply voltage

	3.6 Operating mode and node number switches
	3.7 Dimensions

	4. PP45 5.7" LCD color touch screen
	4.1 Order data
	4.2 Technical data
	4.3 Additional technical data
	4.4 Diagnostic LEDs
	4.5 Connection elements
	4.5.1 X2X Link interface
	4.5.2 USB interface
	4.5.3 Ethernet interface
	4.5.4 Supply voltage

	4.6 Operating mode and node number switches
	4.7 Dimensions

	5. PP45 5.7" LCD m
	5.1 Order data
	5.2 Technical data
	5.3 Additional technical data
	5.4 Diagnostic LEDs
	5.5 Connection elements
	5.5.1 X2X Link interface
	5.5.2 Ethernet Interface
	5.5.3 Supply voltage

	5.6 Operating mode and node number switches
	5.7 Dimensions


	Chapter 3 . PP45 interface modules
	1. General information
	2. Overview
	3. IF10
	3.1 Order data
	3.2 Technical data
	3.3 Additional technical data
	3.4 Status LEDs
	3.5 RS232 interface

	4. IF23
	4.1 Order data
	4.2 Technical data
	4.3 Additional technical data
	4.4 Status LEDs
	4.5 CAN bus node number
	4.6 RS232 (IF1) or RS485/RS422 (IF2) interface
	4.7 CAN bus interface (IF3)
	4.8 Terminating resistors

	5. IF24
	5.1 Order data
	5.2 Technical data
	5.3 Additional technical data
	5.4 Status LEDs
	5.5 Profibus DP slave node number
	5.6 RS232 (IF1) or RS485/RS422 (IF2) interface
	5.7 Profibus DP slave interface (IF3)
	5.8 Terminating resistors

	6. IF33
	6.1 Order data
	6.2 Technical data
	6.3 Additional technical data
	6.4 Status LEDs
	6.5 CAN bus node number
	6.6 CAN bus interface (IF1 and IF2)
	6.7 Terminating resistors


	Chapter 4 . Commissioning
	1. Mounting instructions
	2. Mounting orientation
	3. Installing the interface modules
	4. Touch screen calibration:

	Chapter 5 . Standards and certifications
	1. Applicable European guidelines
	2. Overview of standards
	3. Emission requirements
	3.1 Network-related emissions
	3.2 Emissions, electromagnetic emissions

	4. Requirements for immunity to disturbances
	4.1 Electrostatic discharge (ESD)
	4.2 High-frequency electromagnetic fields (HF field)
	4.3 High-speed transient electrical disturbances (burst)
	4.4 Surges
	4.5 Conducted disturbances
	4.6 Magnetic fields with electrical frequencies
	4.7 Voltage dips, fluctuations, and short-term interruptions
	4.8 Damped vibration

	5. Mechanical conditions
	5.1 Vibration operation
	5.2 Vibration during transport (packaged)
	5.3 Shock during operation
	5.4 Shock during transport (packaged)
	5.5 Toppling
	5.6 Free fall (packaged)

	6. Climate conditions
	6.1 Worst case operation
	6.2 Dry heat
	6.3 Dry cold
	6.4 Large temperature fluctuations
	6.5 Temperature fluctuations in operation
	6.6 Humid heat, cyclic
	6.7 Humid heat, constant (storage)
	6.8 Sprayed water (front side)

	7. Safety
	7.1 Ground resistance
	7.2 Insulation resistance
	7.3 High voltage
	7.4 Voltage range

	8. Other tests
	8.1 Protection type

	9. International certifications

	Chapter 6 . Accessories
	1. Overview
	2. Replacement batteries
	2.1 Order data
	2.2 Technical data
	2.3 Contents of delivery

	3. TB103 3-pin supply voltage connector
	3.1 General information
	3.2 Order data
	3.3 Technical data
	3.4 Contents of delivery

	4. TB704 4-pin X2X Link plug
	4.1 General information
	4.2 Order data
	4.3 Technical data
	4.4 Contents of delivery

	5. Legend strip templates
	5.1 Order data

	6. CompactFlash cards 5CFCRD.xxxx-03
	6.1 General information
	6.2 Order data
	6.3 Technical data
	6.3.1 Temperature humidity diagram - Operation and storage

	6.4 Contents of delivery
	6.5 Dimensions
	6.6 Calculating the lifespan

	7. USB flash drive
	7.1 General information
	7.2 Order data
	7.3 Technical data
	7.3.1 Temperature humidity diagram - Operation and storage

	7.4 Contents of delivery


	Chapter 7 . Maintenance
	1. Cleaning
	2. Changing the battery
	2.1 General Information
	2.2 Battery check
	2.3 Technical data
	2.4 Procedure for changing the battery

	3. Changing the CompactFlash card
	3.1 Removing the CompactFlash card
	3.2 Inserting the CompactFlash card

	4. Preventing after-image effect in LCD/TFT monitors
	4.1 What measures can be taken against this?


	Appendix A . Technical information
	1. Mylar
	2. Perspectives




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


