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General information « Manual history

Chapter 1 » General information

1. Manual history

version

Date

Change

0.01 Preliminary

17.07.2006

- First version

1.00

28.08.2006

Changes / new features
- Chapter "Standards and certifications" on page 135 added.
- Chapter "Software" on page 129 added.
- Chapter "Commissioning" on page 99 added.
- Chapter "Accessories" on page 147 added.
- "Glossary" on page 165 added.
- Table "Technical data - key switch switching element and key switch" on page 159 added.
- Model number overview revised.
- Accessories added.
- Safety guidelines "Protection against electrostatic discharges" on page 12 added.
- "Pin assignments" on page 42 added.
- Dimensions of extension units added.
- Selection guide added, (see section "System components / Configuration" on page 23).

1.10

30.08.2006

Changes / new features
- Key dimensions added.
- Numbering of the extensions corrected (see "Connection examples" on page 108).
- X2X cable pin assignments added.
- "X2X functionality if the PC crashes" on page 100 added.
- "Internal numbering of the extension units" on page 122 added.
- Cable photos added.

1.20

03.10.2006

Changes / new features
- "SDL cable with extender 5SCASDL.0xxx-30 Rev. < A5" on page 89 added.
- "Extension flange 5AC800.FLG1-00" on page 84 changed.
- "Key and LED configurations" on page 123 changed.
- "USB extension cover 5AC800.COV2-00" on page 78and
"Dimensions - USB extension cover 5AC800.COV2-00" on page 79 added.
- Touch screen precision changed.
- "Selecting the display units" on page 108 added.
- Chapter 7 "Maintenance / servicing" on page 155 added.
- Mounting orientation revised, +45° and -45° added.
- Connection examples revised (description of USB support, graphics).
- Cable pin assignments revised and corrected.
- Plug measurements (ODU Minisnap) added.
- 30° extension connector changed to 60° extension connector and dimensions changed.

1.30

15.11.2006

Changes / new features
- "Pin assignments - X2X cable 5CAX2X.0xxx-00" on page 98 changed.
- 2 USB flash drive 5MMUSB.2048-00 from SanDisk added.
- Pin assignments - X2X / E-stop cable connection changed (pin 7 and pin 8).
- Perspective description modified.
- Key switch information modified.
- German terminology for key switch changed.
- Technical data on pages 52 and 74 added.
- Technical data on page 95 added.

Table 1: Manual history
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General information ¢ Safety guidelines

2. Safety guidelines

2.1 Intended use

Programmable logic controllers (PLCs), operating and monitoring devices (industrial PCs, Power
Panels, Mobile Panels, etc.), and B&R uninterruptible power supplies have been designed,
developed, and 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.

2.2 Protection against electrostatic discharges

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

2.2.1 Packaging
e Electrical components with housing

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

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

2.2.2 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 the requirements listed under "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.
e Components can only be touched on the small sides or on the front plate.

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

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

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

2.3 Policy and procedures

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, e.g. motors, are in a secure
state.

Both when using programmable logic controllers and when using 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.) must be observed in accordance with applicable national and
international regulations. The same applies for all other devices connected to the system, such
as drives.

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

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

2.4 Transport and storage

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

Automation Panel 800 User's Manual V 1.30 13
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2.5 Mounting

* |Installation must take place according to the documentation using suitable equipment
and tools.

¢ Devices may only be installed without voltage applied and by qualified personnel.

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

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

2.6 Operation
2.6.1 Protection against touching electrical parts

To operate programmable logic controllers, operating and monitoring devices, and
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 operational 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.

2.6.2 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.
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3. 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.

4. Guidelines

Table 2: Organization of safety notices

European dimension standards apply to all dimensions (e.g. dimension
diagrams, etc.).

Automation Panel 800 User's Manual V 1.30
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5. Model numbers

5.1 Display units

Model number Short description Note

5AP820.1505-00 TFTCY XGA 15'T? See page 33
Automation Panel AP820; 15" XGA color TFT display with touch screen (resistive); painted
housing; connection for Smart Display Link; IP 65 protection 3 24 VDC.

5AP880.1505-00 TFTC") XGA 15" FT4 See page 37
Automation Panel AP880; 15" XGA color TFT display with touch screen (resistive); 40
function keys; painted housing; connection for Smart Display Link; IP 65 protection 3 24
VDC.

Table 3: Model numbers - display units

1) C ... Color
2) T ... Touch screen

3) Assembled

4) FT ... function keys and touch screen

5.2 Extension units

Model number Short description Note

5AC800.COV1-00 Extension cover See page 76
Cover for an unused extension slot on an AP800 display unit; IP65 protection; painted.

5AC800.COV2-00 USB extension cover See page 78

Cover for an unused extension slot on an AP800 display unit with additional USB interface;
IP65 protection; painted.

5AC800.CON1-00 Extension connector See page 80
Straight connector; for connecting keyboard attachments to the Automation Panel 800; IP65
protection; painted.

5AC800.CON2-00 60° extension connector See page 82
60° angled connector; for connecting keyboard attachments to the Automation Panel 800;
IP65 protection; painted.

5AC800.EXT1-00 Keyboard extension See page 44
Keyboard extension for the Automation Panel 800; USB interface; IP65 protection;
painted housing.

5AC800.EXT2-00 F key extension - left See page 48
Keyboard attachment for the left side of the Automation Panel 800; 20 function keys with
LEDs and 20 system keys; IP65 protection; painted housing.

5AC800.EXT2-01 F key extension - right See page 51
Keyboard attachment for the right side of the Automation Panel 800; 20 function keys with
LEDs and 20 system keys; IP65 protection; painted housing.

5AC800.EXT3-00 C key extension 8PB") - left See page 54
Keyboard attachment for the left side of the Automation Panel 800; 16 function keys with
LEDs and 8 illuminated ring keys; IP65 protection; painted housing.

Table 4: Model numbers - extensions and accessories
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Model number Short description Note
5AC800.EXT3-01 C key extension 8PB") - right See page 57
Keyboard attachment for the right side of the Automation Panel 800; 16 function keys with
LEDs and 8 illuminated ring keys; IP65 protection; painted housing.
5AC800.EXT3-02 C key extension 12PB") ES? left See page 60
Keyboard attachment for the left side of the Automation Panel 800; 4 function keys with LEDs
and 12 illuminated ring keys; E-stop; key switch; IP65 protection; painted housing.
5AC800.EXT3-03 C key extension 12PB") ES? right See page 64
Keyboard attachment for the right side of the Automation Panel 800; 4 function keys with
LEDs and 12 illuminated ring keys; E-stop; key switch; IP65 protection; painted housing.
5AC800.EXT3-04 C key extension 8PB") ES?) left See page 68
Keyboard attachment for the left side of the Automation Panel 800; 12 function keys with
LEDs and 8 illuminated ring keys; E-stop; key switch; IP65 protection; painted housing.
5AC800.EXT3-05 C key extension 8PB") ES?) right See page 72
Keyboard attachment for the right side of the Automation Panel 800; 12 function keys with
LEDs and 8 illuminated ring keys; E-stop; key switch; IP65 protection; painted housing.
5AC800.FLG1-00 Extension flange See page 84
Flange for Automation Panel 800 and standard swing arm systems (e.g. Rittal CP-S); painted
housing.
Table 4: Model numbers - extensions and accessories (cont.)
1) PB ... Push button
2) ES ... Emergency stop
5.3 Cables
Model number Short description Note
5CASDL.0018-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 1.8 meters. See page 87 /91
5CASDL.0050-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 5 meters. See page 87 /91
5CASDL.0100-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 10 meters. See page 87 /91
5CASDL.0150-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 15 meters. See page 87 /91
5CASDL.0200-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 20 meters. See page 87 /91
5CASDL.0250-20 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 25 meters. See page 87 /91
5CASDL.0300-30 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 30 meters with extender. | See page 89 /93
5CASDL.0400-30 SDL cable for Automation Panel 800; Rev. < A5/ Rev. > A5; length 40 meters with extender. | See page 89 /93
5CAPWR.0018-20 Voltage supply cable for Automation Panel 800; length 1.8 meters. See page 95
5CAPWR.0050-20 Voltage supply cable for Automation Panel 800; length 5 meters. See page 95
5CAPWR.0100-20 Voltage supply cable for Automation Panel 800; length 10 meters. See page 95
5CAPWR.0150-20 Voltage supply cable for Automation Panel 800; length 15 meters. See page 95
5CAPWR.0200-20 Voltage supply cable for Automation Panel 800; length 20 meters. See page 95
5CAPWR.0250-20 Voltage supply cable for Automation Panel 800; length 25 meters. See page 95
5CAPWR.0300-20 Voltage supply cable for Automation Panel 800; length 30 meters. See page 95
5CAPWR.0400-20 Voltage supply cable for Automation Panel 800; length 40 meters. See page 95

Table 5: Model numbers - cables

Automation Panel 800 User's Manual V 1.30
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Model number Short description Note
5CAX2X.0018-00 X2X cable for Automation Panel 800; length 1.8 meters. See page 97
5CAX2X.0050-00 X2X cable for Automation Panel 800; length 5 meters. See page 97
5CAX2X.0100-00 X2X cable for Automation Panel 800; length 10 meters. See page 97
5CAX2X.0150-00 X2X cable for Automation Panel 800; length 15 meters. See page 97
5CAX2X.0200-00 X2X cable for Automation Panel 800; length 20 meters. See page 97
5CAX2X.0250-00 X2X cable for Automation Panel 800; length 25 meters. See page 97
5CAX2X.0300-00 X2X cable for Automation Panel 800; length 30 meters. See page 97
5CAX2X.0400-00 X2X cable for Automation Panel 800; length 40 meters. See page 97
Table 5: Model numbers - cables (cont.)
5.4 Accessories
5.4.1 USB memory sticks
Model number Short description Note
5MMUSB.0128-00 USB flash drive 128 MB SanDisk Cancelled since
USB 2.0 flash drive 128 MB 12/2005
See page 148
5MMUSB.0256-00 USB flash drive 256 MB SanDisk See page 148
USB 2.0 flash drive 256 MB
5MMUSB.0512-00 USB flash drive 512 MB SanDisk See page 148
USB 2.0 flash drive 512 MB
5MMUSB.1024-00 USB flash drive 1 GB SanDisk See page 148
USB 2.0 flash drive 1 GB
5MMUSB.2048-00 USB flash drive 2 GB SanDisk See page 148
USB 2.0 flash drive 2 GB
Table 6: Model numbers - USB memory sticks
5.4.2 Legend strip templates
Model number Short description Note
5AC800.EXTX-00 Legend strip template for AP800 extension See page 153
for 5AC800.EXT2-00, 5AC800.EXT2-01, for 3 devices.
5AC800.EXTX-01 Legend strip template for AP800 extension 1 See page 153
for 5AC800.EXT3-00, 5AC800.EXT3-01, for 2 devices.
5AC800.EXTX-02 Legend strip template for AP800 extension 2 See page 153
for 5AC800.EXT3-04, 5AC800.EXT3-05, for 1 device right and device left.
5AC800.EXTX-03 Legend strip template for AP800 extension 3 See page 153
for 5AC800.EXT3-02, 5AC800.EXT3-03, for 3 devices.
5AC800.150x-00 Legend strip template for AP800 display See page 153

for 5AP880.1505-00, for 3 devices.

Table 7: Model numbers - legend strip templates

18
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5.4.3 Miscellaneous

Model number

Short description

Note

5SWHMI.0000-00

HMI Drivers & Utilities DVD
Contains drivers, utilities, software upgrades and user manuals for B&R Panel system
products (see B&R homepage - Industrial PCs, Visualization and Operation).

See page 131

Table 8: Model numbers - other items

Automation Panel 800 User's Manual V 1.30
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Chapter 2 » Technical data

1. General information

Automation Panel 800 (AP800) devices are fully closed display units. When installed on a swing
arm system, the operator panel can be placed in the most ergonomic position.

EEEEETEITETE

connector 30°

Extension keys

Extension
connector

EFEEL SRR

ERE

E "\ Automation Panel 800

Extension keys

Extension
*/ connector

connector 30°

Figure 1: Component overview - Automation Panel 800 with extension units
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1.1 Features

¢ Fully closed system

e Touch screen

¢ Industrial high-density plug

« USBinterface )

e Expandable using extension units

e E-stop

e Key switch "

* llluminated ring keys")

e SDL (Smart Display Link) transfer technology up to 40 meters

¢ Function keys are easily configured using the B&R Key Editor 2)

1) Depends on the device configuration.
2) Can be downloaded from the B&R homepage (www.br-automation.com).

22
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1.2 System components / Configuration

The AP800 system can be assembled according to individual requirements and operational
conditions.

1.2.1 Selection guide - basic system

Configuration - basic system

Display Select 1
The basic system consists
of a display unit.
Types:
Display without keys
Display with keys
COITTIITITITITITT]
5AP820.1505-00 5AP880.1505-00
Extension units
An extension unit can be connected to the left and right sides of the basic unit.
HEEB BHE [umnn) [aaaa)
i = 2 -
A £ g i
[e]e} 00 00
b oe e0
F keys left 5AC800.EXT2-00 C keys 8PB left 5AC800.EXT3-00 |C keys 12PB left 5AC800.EXT3-02 |C keys 8PB left 5SAC800.EXT3-04
F keys right 5AC800.EXT2-01 | C keys 8PB right 5SAC800.EXT3-01 |C keys 12PB right 5AC800.EXT3-03|C keys 8PB right 5SAC800.EXT3-05

An extension keyboard can be connected to the bottom of the basic unit.

Extension connector

An extension connector

is needed to connect each " 2 @
extension unit with the &
AP800 display.
Extension connector 60° 5AC800.CON1-00 Extension connector 5AC800.CON1-00

Extension Abdeckungen

An extension cover must

be mounted on each '.
extension unit slot on the ( “
AP800 display that is not >
being used.
Extension cover 5AC800.COV1-00 Extension cover USB 5AC800.COV2-00

Chapter2 e
Technical data

Figure 2: Configuration - basic system
Explanation:
1) Select the basic system (select 1).

2) Select the extension units according to requirements.
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3) Make selection depending on the number of extension units, extension connectors and
extension covers.

4) Select optional components

1.2.2 Selection guide - optional components

Configuration - optional
Display
The basic system consists
of a display unit.
Types:
Display without keys
Display with keys
COITTITITITITITT]
5AP820.1505-00 5AP880.1505-00
Extension flange
For mounting, an
extension flange is
installed on the back of
the display.
5AC800.FLG1-00
Cable (select 1)
1.8m-25m 30m - 40m
Select SDL cable in SDL cable without extender 5CASDL.0018-20 | SDL cable with extender
the desired length. 5CASDL.0050-20
Types: — gy SCASDLOI00:0 g CASDLO300-30
SDL cable without extender 5CASDL.0150-20 5CASDL.0400-30
SDL cable with extender 5CASDL.0200-20
5CASDL.0250-20
Select voltage supply 5CAPWR.0018-20
cable in the desired 5CAPWR.0050-20
length. T SCAPWR.0100-20 | s m———  5CAPWR.0300-20
5CAPWR.0150-20 5CAPWR.0400-20
5CAPWR.0200-20
5CAPWR.0250-20
Select X2X cable in 5CAX2X.0018-00
the desired length. 5CAX2X.0050-00
T 5CAX2X.0100-00 P 5CAX2X.0300-00
e ¥ 5CAX2X.0150-00 | ¥ 5CAX2X.0400-00
5CAX2X.0200-00
5CAX2X.0250-00
Figure 3: Selection guide - optional components
Information:

The optional components are required for installation and commissioning.
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2. Configuration

The following three examples should be helpful for the configuration of AP800 systems. They will

explain which components are required for the respective configuration.

Example 1 Example 2
Automation Panel 800 with extensions to the right and below

extra USB connection on the right of the Automation Panel 800

EEEE

00 =
L
[lal] (@]@)

H Oo H
mE e 0

Example 3
Automation Panel 800 with extensions to the right, left and angled (60°) below

Automation Panel 800 with extensions to the left and angled (60°) bel:

Figure 4: Example configurations

Automation Panel 800 User's Manual V 1.30
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This page is only used as a place holder.
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2.1 Example 1

Technical data ¢ Configuration

T O O

I

oo

O O

I

Nlole |~

'S
sfn|u|e
o

Extension connector
(5AC800.CON1-00)

F key extension right
(5AC800.EXT2-01)

Extension flange
(5AC800.FLG1-00)

Extension cover
(5AC800.COV1-00)

Extension connector
(5AC800.CON1-00)

Extension keyboard
(5AC800.EXT1-00)

Figure 6: Required components - Example 1

Automation Panel 800 User's Manual V 1.30
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Figure 7: Dimensions - Example 1

2.1.1 Overview of the required components

Model number Short description Number
5AP880.1505-00 TFT C XGA 15in FT 1
5AC800.EXT1-00 Keyboard extension 1
5AC800.EXT2-01 F key extension - right 1
5AC800.CON1-00 Extension connector 2
5AC800.COV1-00 Extension cover 1
5AC800.FLG1-00 Extension flange 1
5CASDL.0xxx-20 SDL cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1
5 "Model numbers - cables" on page 17.
5CAPWR.0xxx-20 Voltage supply cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters 1
- see table 5 "Model numbers - cables" on page 17.
5CAX2X.0xxx-00 X2X cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1
5 "Model numbers - cables" on page 17.

Table 9: Overview of the required components - Example 1
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2.2 Example 2

I O O O s

Figure 8: Configuration - Example 2

Extension flange
(5AC800.FLG1-00)

Extension connector
(5AC800.CON1-00)

C key extension 8PB
ES left (5AC800.EXT3-04)

Extension cover USB
(5AC800.COV2-00)

Extension connector 60°
(5AC800.CON2-00)

Figure 9: Required components - Example 2
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113
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Figure 10: Dimensions - Example 2
2.2.1 Overview of the required components
Model number Short description Number
5AP880.1505-00 TFT C XGA 15“FT 1
5AC800.EXT1-00 Keyboard extension 1
5AC800.EXT3-04 C key extension 8PB ES left 1
5AC800.CON1-00 Extension connector 1
5AC800.CON2-00 60° extension connector 1
5AC800.COV2-00 USB extension cover 1
5AC800.FLG1-00 Extension flange 1
5CASDL.0xxx-20 SDL cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1
5 "Model numbers - cables" on page 17.
5CAPWR.0xxx-20 Voltage supply cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters 1
- see table 5 "Model numbers - cables" on page 17.
5CAX2X.0xxx-00 X2X cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1

5 "Model numbers - cables" on page 17.

Table 10: Overview of the required components - Example 2
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2.3 Example 3

L]
QO <
o
QO 2
@
=
o]e) 5
Figure 11: Configuration - Example 3
Extension flange
(5AP820.1505-00) (5AC800.FLG1-00)
Extension connector :Esx;ecrgstl)%ncgmegg;r
C key extension 12PB
ES left (5AC800.EXT3-02)
Extension connector 60°
(5AC800.CON2-00)
Figure 12: Required components - Example 3
31
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Figure 13: Dimensions - Example 3
2.3.1 Overview of the required components
Model number Short description Number
5AP820.1505-00 TFTCXGA15"T 1
5AC800.EXT2-01 F key extension - right 1
5AC800.EXT3-02 C key extension 12PB ES left 1
5AC800.EXT1-00 Keyboard extension 1
5AC800.CON1-00 Extension connector 2
5AC800.CON2-00 60° extension connector 1
5AC800.FLG1-00 Extension flange 1
5CASDL.0xxx-20 SDL cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1

5 "Model numbers - cables" on page 17.

5CAPWR.0xxx-20 Voltage supply cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters 1
- see table 5 "Model numbers - cables" on page 17.

5CAX2X.0xxx-00 X2X cable for Automation Panel 800 - length can be selected from 1.8 to 40 meters - see table 1
5 "Model numbers - cables" on page 17.

Table 11: Overview of the required components - Example 3
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3. Individual components

3.1 Display units

3.1.1 5AP820.1505-00

Figure 14: Front view - 5AP820.1505-00

X2X/E-stop cable connection

Pressure release valve
Voltage supply cable connection

Extension unit
connection right

SDL cable connection

Extension keyboard connection

Extension unit
connection left

Figure 15: Rear view - 5AP820.1505-00

Automation Panel 800 User's Manual V 1.30
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Technical data

Features 5AP820.1505-00
Display
Type TFT colors
Diagonal 15" (381 mm)
Colors 16 million colors
Resolution XGA, 1024 x 768 pixels
Contrast 400:1
Perspective (see page 164)
Horizontal Direction a / direction b = 85°
Vertical Direction ¢ / direction d = 85°
Background lighting
Brightness 250 cd/m?
Half-brightness time 50000 hours

Touch screen !
Technology
Controller
Degree of transmission

Analog, resistive
Elo, serial, 12-bit
78 %

Keys/LED
Function keys
Soft keys
Cursor keys
Number block
Other keys
Key lifespan
LED brightness

Connections using separate cable for
spL?
Supply voltage
X2X

Pin assignments see page 42
Pin assignments see page 43
Pin assignments see page 43

Electrical characteristics

Power supply
Rated voltage
Rated current
Starting current

24 VDC +25%
32A
5 A typical, maximal 30 A for < 300 ps

Power consumption 27 W typical, maximal 35 W
X2X supply bus

Rated voltage 12-20VDC

Power consumption Maximum 5 W

Mechanical characteristics

Front
Frame Aluminum, naturally anodized®
Design Gray
Membrane Polyester
Light background Similar to Pantone 427CV°)
Housing
Material Aluminum (ADC12)
Gasket Foam perimeter seal
Paint Similar to silver metallic®) (semi-matt)
Table 12: Technical data - 5AP820.1505-00
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Mechanical characteristics 5AP820.1505-00
Outer dimensions
Width 426 mm
Height 330 mm
Depth (without flange) 41.3mm
Weight Approx. 5 kg
Environmental characteristics
Ambient temperature
Operation
Mounting orientation 0°¥ 0..450°C
Mounting orientation up to -45°4 0..450 °C
Mounting orientation up to +45°%) 0..+45°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

Operation / Storage / Transport

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

Vibration
Operation (continuous)
Operation (occasional)

5-9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 -9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s2 0-peak)

Storage / Transport Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)
Shock
Operation Max. 15 g (147 m/s? 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous

Protection type

IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)

Altitude

Max. 3000 m

Table 12: Technical data - 5AP820.1505-00 (cont.)

2
3

)
) SDL ... Smart Display Link
)
)

1) The necessary drivers can be downloaded from the download area on the B&R homepage (www.br-automation.com).

Depending on the process or batch, there may be visual deviations in the color and surface structure.
4) Specified mounting orientation - see chapter 3 "Commissioning", section 4.1 "Mounting orientation" on page 106 .
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Temperature humidity diagram for operation and storage

100
9
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80
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70 1+
65
60 +
55
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35
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10 ++

Storage
Transport

Operation mounting
orientation +45°

Relative humidity [%RH] (non-condensing)

/| Operation mounting
A orientation 0° or -45°

0 —— | el —l—
80 -70 60 -50 -40 -30 -20 -0 O 10 20 30 40 50
<= Temperature [°C] mm»>

Figure 16: Temperature humidity diagram - 5AP820.1505-00

Dimensions
(85
Nominal measurement| General tolerance from

range DIN ISO 2768 middle &
=1 Up to 6 mm +0.1mm
© Over 6 to 30 mm £02mm
Over 30 to 120 mm £03mm
Over 120 to 400 mm £0.5mm
Over 400 to 1000 mm +08mm

q

AUTOMATION PANEL
426 13.6 41.3

Figure 17: Dimensions - 5AP820.1505-00
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3.1.2 5AP880.1505-00

\ Keys can be freely labeled using legend strips

Figure 18: Front view - 5AP880.1505-00

Pressure release valve

X2X/E-stop cable connection

Voltage supply cable connection

Extension unit
connection left

Extension keyboard connection

Figure 19: Rear view - 5AP880.1505-00
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Technical data

Features 5AP880.1505-00
Display
Type TFT colors
Diagonal 15" (381 mm)
Colors 16 million colors
Resolution XGA, 1024 x 768 pixels
Contrast 400:1
Perspective (see page 164)
Horizontal Direction a / direction b = 85°
Vertical Direction ¢ / direction d = 85°
Background lighting
Brightness 250 cd/m?
Half-brightness time 50000 hours

Touch screen !

Function keys
Operated using

Soft keys

Cursor keys

Number block

Other keys

Key lifespan

LED brightness

Technology Analog, resistive

Controller Elo, serial, 12-bit

Degree of transmission 78 %
Keys/LED?

40 with LED (yellow)
PC

> 1,000,000 actuations with 1 +0.3 to 3 +0.3 N operating force
Typ. 60 med (yellow)

Connections using separate cable
forConnections using separate cable for
spLd
Supply voltage
X2X

Pin assignments see page 42
Pin assignments see page 43
Pin assignments see page 43

Electrical characteristics

Power supply
Rated voltage
Rated current
Starting current

24 VDC +25%
32A
5 A typical, maximal 30 A for < 300 ps

Power consumption 27 W typical, maximal 36 W
X2X supply bus

Rated voltage 12-20VDC

Power consumption Maximum 5 W

Mechanical characteristics

Front
Frame Aluminum, naturally anodized?
Design Gray
Membrane Polyester
Light background Similar to Pantone 427CV*)
Color legend strips (color Similar to Pantone white to Pantone 429CV*
gradients)
Housing
Material Aluminum (ADC12)
Gasket Foam perimeter seal
Paint Similar to silver metallic*) (semi-matt)
Table 13: Technical data - 5AP880.1505-00
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Operation / Storage / Transport

Mechanical characteristics 5AP880.1505-00
Outer dimensions
Width 426 mm
Height 330 mm
Depth (without flange) 41.3mm
Weight Approx. 5 kg
Environmental characteristics
Ambient temperature
Operation
Mounting orientation 0°%) 0..450°C
Mounting orientation up to -45%) 0..450 °C
Mounting orientation up to +45°%) 0..+45°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

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

Vibration
Operation (continuous)
Operation (occasional)

5-9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 -9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s2 0-peak)

Storage / Transport Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)
Shock
Operation Max. 15 g (147 m/s? 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous

Protection type

IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)

Altitude

Max. 3000 m

Table 13: Technical data - 5AP880.1505-00 (cont.)

1) The necessary drivers can be downloaded from the download area on the B&R homepage (www.br-automation.com).

2) The key and LED functions can be freely configured with the B&R Key Editor, which can be found in the download area of the B&R
homepage (www.br-automation.com) or on the B&R HMI Driver & Utilities DVD (Mod. No. 5SWHMI.0000-00).

3) SDL ... Smart Display Link

4) Depending on the process or batch, there may be visual deviations in the color and surface structure.
5) Specified mounting orientation - see chapter 3 "Commissioning", section 4.1 "Mounting orientation" on page 106 .
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Temperature humidity diagram for operation and storage

Relative humidity [%RH] (non-condensing)
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orientation +45° 2 J
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<g=m Temperature [°C] s>

Dimensions

Figure 20: Temperature humidity diagram - 5AP880.1505-00

330

Nominal measurement| General tolerance from
range DIN ISO 2768 middle
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Over 6 0 30 mm

Over 30 to 120 mm
Over 120 to 400 mm
Over 400 to 1000 mm
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Figure 21: Dimensions - 5AP880.1505-00
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Key dimensions

18 18 18 18 18

° 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

18 18 18 18 /18 /18 18

%

Figure 22: Key dimensions - 5AP880.1505-00
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3.1.3 Pin assignments

Information:

The following information is valid for both display units (5AP820.1505-00,

5AP880.1505-00).
SDL cable connection

Caution!

SDL cables can only be plugged in and unplugged when the APC620 or PPC700 and
display device (Automation Panel 800) are turned off.

Pin assignments for SDL cable connection

ODU Minisnap 24-pin

Pin Assignment Pin Assignment

1 XUSB1- 16 T.M.D.S. data 0+

2 XUSBO- 17 T.M.D.S. DATA 1/XUBS0

shield
3 n.c. 18 DDC Clock T.M.D.S. DATA 1-
4 T.M.D.S. clock shield 19 DDC Data T.M.D.S. DATA 1+
5 XUSB1+ 20 Ground (return for + 5V,
HSync and VSync)

6 | +5Vpower? 21 | TM.D.S. data 2-

7 XUSBO+ 22 T.M.D.S. data 2+

8 Hot Plug detect 23 T.M.D.S. data 2/SDL shield

9 DDC clock 24 SDL-

10 DDC data

11 SDL+

12 T.M.D.S. clock -

13 T.M.D.S. clock +

14 T.M.D.S. DATA 0/XUSB1

shield
15 T.M.D.S. data 0-

Table 14: Pin assignments - SDL cable connection

1) Protected internally by a multifuse
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Supply voltage
Pin assignments for supply voltage
ODU Minisnap 3-pin
Electrically isolated
Pin Assignment
1 +
2
3 Functional grounding

Table 15: Pin assignments - SDL cable connection

X2X / E-stop cable connection

Pin assignments for X2X / E-stop cable connection

ODU Minisnap 10-pin
Electrically isolated

Pin Assignment

1 E-stop normally closed contact
1(12)

2 E-stop normally closed contact
2(22)

3 X2X_+24V (bus supply +)

4 E-stop normally closed contact
1(11)

5 E-stop normally closed contact
2(21)

6 X2X_0V (bus supply -)

7 n.c.

8 n.c.

9 X2X\ (IN)

10 X2X (IN)

Table 16: Pin assignments - X2X / E-stop cable connection

Pin2 Pin5
E-stop N.C.contact2 (22) ~ E-stop N.C. contact 2 (21)

in1 Pin 4
=-stop N.C. contact 1 (12) E-stop N.C. contact 1 (1

Figure 23: E-stop circuit connections
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3.2 Extension units

3.2.1 Extension keyboard 5AC800.EXT1-00
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Figure 24: Front view - 5AC800.EXT1-00

connection

Extension connection for display unit

Figure 25: Rear view - 5AC800.EXT1-00
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Features 5AC800.EXT1-00
Keys/LED” Total of 104 keys / 15 LEDs
Cursor keys 4 without LED
Number block 17 without LED
Other keys 83 (12 with LED - yellow)
Other LED 3 green
Operated using PC
Key lifespan > 1,000,000 actuations with 1 +0.3 to 3 +0.3 N operating force
LED brightness Typ. 60 med (yellow) and 35 mcd (green)
USB interface
Type USB 1.1
Number 1 (left)
Transfer rate Low speed (1.5 MBit/s), full speed (12 MBit/s)
Connection Type A
Current load Max. 500 mA
Electrical characteristics
Power consumption Max. 4W

Mechanical characteristics

Front
Frame Aluminum, naturally anodized?
Design Gray¥
Membrane Polyester
Light background Similar to Pantone 427CV*)
Color (color gradients) Similar to Pantone white®) to Pantone 429CV*)
Housing
Material Aluminum (ADC12)
Gasket Foam perimeter seal
Paint Similar to silver metallic®) (semi-matt)
Outer dimensions
Width 426 mm
Height 146.8 mm
Depth 349 mm
Weight Approx. 1.6 kg
Connection Required for installation below an Automation Panel 800 display

Environmental characteristics

Operation / Storage / Transport

Ambient temperature
Operation (0°, -45°, +45°) 0..450°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

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

Vibration
Operation (continuous)
Operation (occasional)
Storage / Transport

5- 9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 -9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s? 0-peak)
Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)

Table 17: Technical data - 5AC800.EXT1-00
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Environmental characteristics 5AC800.EXT1-00

Shock
Operation Max. 15 g (147 m/s? 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous

Protection type

IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)

Altitude

Max. 3000 m

Table 17: Technical data - 5AC800.EXT1-00

1) The key and LED functions can be freely configured with the B&R Key Editor, which can be found in the download area of the B&R
homepage (www.br-automation.com) or on the B&R HMI Driver & Utilities DVD (Mod. No. 5SWHMI.0000-00).

2) Depending on the process or batch, there may be visual deviations in the color and surface structure.

Dimensions
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426

Nominal measurement| General tolerance from

range DIN ISO 2768 middle
Up to 6 mm +0.1mm
Over 6 to 30 mm +0.2mm
Over 30 to 120 mm +0.3mm
Over 120 to 400 mm +0.5mm
Over 400 to 1000 mm +08mm

Figure 26: Dimensions - 5AC800.EXT1-00
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Figure 27: Key dimensions - 5AC800.EXT1-00
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3.2.2 F key extension left 5AC800.EXT2-00

Keys can be freely labeled
> Jo o Jo using legend strips

of(N|uv |
w

Extension connection for display unit

Figure 29: Rear view - 5AC800.EXT2-00

48

Automation Panel 800 User's Manual V 1.30




Technical data

Technical data ¢ Individual components

Features

5AC800.EXT2-00

Keys/LED")

Function keys
Operated using

Cursor keys
Number block
Other keys
Key lifespan
LED brightness

20 with LED (yellow)
PC
4 without LED
15 without LED

> 1,000,000 actuations with 1 +0.3 to 3 +0.3 N operating force
Typ. 60 med (yellow)

Electrical characteristics

Power consumption

Max. 1W

Mechanical characteristics

Front
Frame
Design
Membrane
Light background
Color (color gradients)
Color legend strips (color

Aluminum, naturally anodized?
Gray?)
Polyester
Similar to Pantone 427CV2)
Similar to Pantone white to Pantone 429Cv2
Similar to Pantone white to Pantone 429CV?2)

gradients)

Housing

Material Aluminum (ADC12)

Gasket Foam perimeter seal

Paint Similar to silver metallic®) (semi-matt)
Outer dimensions

Width 135 mm

Height 330 mm

Depth 34.9 mm
Weight Approx. 1.1 kg
Connection Required for installation to the left of an Automation Panel 800 display

Environmental characteristics

Operation / Storage / Transport

Ambient temperature
Operation (0°, -45°, +45°) 0..450°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

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

Vibration
Operation (continuous)
Operation (occasional)

5-9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 -9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s2 0-peak)

Storage / Transport Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)
Shock
Operation Max. 15 g (147 m/s2 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous

Protection type

IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)

Table 18: Technical data - 5AC800.EXT2-00
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Environmental characteristics 5AC800.EXT2-00
Altitude Max. 3000 m

Table 18: Technical data - 5AC800.EXT2-00

1) The key and LED functions can be freely configured with the B&R Key Editor, which can be found in the download area of the B&R
homepage (www.br-automation.com) or on the B&R HMI Driver & Utilities DVD (Mod. No. 5SWHMI.0000-00).

2) Depending on the process or batch, there may be visual deviations in the color and surface structure.

Dimensions
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v Nominal measurement| General tolerance from
range DIN 1SO 2768 middle
Up to 6 mm +0.1mm
— Over 6 to 30 mm £02mm
Over 30 to 120 mm £03mm
Over 120 to 400 mm £0.5mm
135 349 Over 400 to 1000 mm £08mm
Figure 30: Dimensions - 5AC800.EXT2-00
Key dimensions
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Figure 31: Key dimensions - 5AV800.EXT2-00
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3.2.3 F key extension right 5AC800.EXT2-01

Keys can be freely labeled

> Jo o Jo using legend strips

Extension connection for display unit

Figure 33: Rear view - 5AC800.EXT2-01
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Technical data

Features

5AC800.EXT2-01

Keys/LED")

Function keys
Operated using

Cursor keys
Number block
Other keys
Key lifespan
LED brightness

20 with LED (yellow)
PC
4 without LED
15 without LED

> 1,000,000 actuations with 1 +0.3 to 3 +0.3 N operating force
Typ. 60 med (yellow)

Electrical characteristics

Power consumption

Max. 1W

Mechanical characteristics

Front
Frame
Design
Membrane
Light background
Color (color gradients)
Color legend strips (color

Aluminum, naturally anodized?
Gray?)
Polyester
Similar to Pantone 427CV2)
Similar to Pantone white to Pantone 429Cv2
Similar to Pantone white to Pantone 429CV?2)

gradients)

Housing

Material Aluminum (ADC12)

Gasket Foam perimeter seal

Paint Similar to silver metallic2) (semi-matt)
Outer dimensions

Width 135 mm

Height 330 mm

Depth 34.9 mm
Weight Approx. 1.1 kg
Connection Required for installation to the right of an Automation Panel 800 display

Environmental characteristics

Operation / Storage / Transport

Ambient temperature
Operation (0°, -45°, +45°) 0..450°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

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

Vibration
Operation (continuous)
Operation (occasional)

5-9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 -9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s2 0-peak)

Storage / Transport Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)
Shock
Operation Max. 15 g (147 m/s2 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous

Protection type

IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)

Table 19: Technical data - 5AC800.EXT2-01
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Environmental characteristics

5AC800.EXT2-01

Altitude

Max. 3000 m

1) The key and LED functions can be freely configured with the B&R Key Editor, which can be found in the download area of the B&R

Table 19: Technical data - 5AC800.EXT2-01

homepage (www.br-automation.com) or on the B&R HMI Driver & Utilities DVD (Mod. No. 5SWHMI.0000-00).
2) Depending on the process or batch, there may be visual deviations in the color and surface structure.

Dimensions
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[ Up to 6 mm 0.1 mm
— Over 6 t0 30 mm £02mm
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Over 120 to 400 mm £0.5mm
135 34.9 Over400101000mm | =0.8mm
Figure 34: Dimensions - 5AC800.EXT2-01
Key dimensions
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Figure 35: Key dimensions - 5AC800.EXT2-01
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3.2.4 C key extension 8PB left 5AC800.EXT3-00

Keys can be freely labeled

Keys and LEDs can be
using legend strips

operated using PC/X2X

llluminated ring keys can be
freely labeled using legend strips

Keys and LEDs can be
operated using PC/X2X

Figure 36: Front view - 5AC800.EXT3-00

Extension connection for display unit

Figure 37: Rear view - 5AC800.EXT3-00
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Features

5AC800.EXT3-00

Keys/LED")
Function keys
Operated using

16 with LED (yellow)
PC, X2X

Cursor keys
Number block -
Other keys 8 illuminated ring keys (PB - Push Button)
Operated using PC, X2X
Key lifespan 1000000 actuations with 3.5 -0.5 to 3.5 +0.7 N operating force
Key lifespan > 1,000,000 actuations with 1 +0.3 to 3 +0.3 N operating force
LED brightness
Yellow Typ. 60 med
Green Typ. 35 med
Red Typ. 54 med
Electrical characteristics
Power consumption Max. 7W

Mechanical characteristics

Front
Frame Aluminum, naturally anodized?
Design Gray?)
Membrane Polyester
Light background Similar to Pantone 427CV?)
Color legend strips (color Similar to Pantone white to Pantone 429CV?2)
gradients)
Housing
Material Aluminum (ADC12)
Gasket Foam perimeter seal
Paint Similar to silver metallic2) (semi-matt)
Outer dimensions
Width 135 mm
Height 330 mm
Depth 34.9 mm
Weight Approx. 1.1 kg
Connection Required for installation to the left of an Automation Panel 800 display

Environmental characteristics

Operation / Storage / Transport

Ambient temperature
Operation (0°, -45°, +45°) 0..450°C
Storage -25..+60 °C
Transportation -25..+60 °C
Relative humidity

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

Vibration
Operation (continuous)
Operation (occasional)
Storage / Transport

5-9 Hz: 1.75 mm amplitude / 9 - 150 Hz: 0.5 g (4.9 m/s? 0-peak)
5 - 9 Hz: 3 mm amplitude / 9 - 150 Hz: 1 g (9.8 m/s2 0-peak)
Max. 10 - 57 Hz and 0.075 mm amplitude
Max. 58 - 500 Hz and 1 g (9.8 m/s? 0-peak)

Table 20: Technical data - 5AC800.EXT3-00
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Environmental characteristics 5AC800.EXT3-00
Shock
Operation Max. 15 g (147 m/s? 0-peak) and 11 ms continuous
Storage / Transport Max. 50 g (490 m/s? 0-peak) and 11 ms continuous
Protection type IP65 / NEMA 250 type 4X, dust and sprayed water protection (from all sides)
Altitude Max. 3000 m

Table 20: Technical data - 5AC800.EXT3-00
1) The key and LED functions can be freely configured with the B&R Key Editor, which can be found in the download area of the B&R

homepage (www.br-automation.com) or on the B&R HMI Driver & Utilities DVD (Mod. No. 5SWHMI.0000-00).
2) Depending on the process or batch, there may be visual deviations in the color and surface structure.

Dimensions

O
O

O
Nominal measurement| General tolerance from
range DIN ISO 2768 middle
Up to 6 mm 0.1 mm
= Over 6 to 30 mm £02mm
Over 30 to 120 mm £03mm
Over 120 to 400 mm £0.5mm
135 349 Over400to 1000mm | =0.8mm

Figure 38: Dimensions - 5AC800.EXT3-00

Key dimensions
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Figure 39: Key dimensions - 5AC800.EXT3-00
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3.2.5 C key extension 8PB right 5AC800.EXT3-01

Keys can be freely labeled

using legend strips

Keys and LEDs can be
operat