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Introduction

1 INTRODUCTION

This document details the operation and setup requirements of the ehb SMARTdisplay 870 Mobile.

The manual forms part of the product and should be kept for the entire life of the product. If the
product is passed or supplied to another party, ensure that this document is passed to them for
reference purposes.

This is not a controlled document. ehb do not automatically inform on updates. Any future updates of
this document are included on the ehb website at www.ehb-electronics.de.

Observe the operating instructions. Non-observance of the instructions, operation not in accordance
with use as prescribed below, wrong installation or incorrect handling seriously affects the safety of
the product, operators and machinery.

A robust metal case designed for chassis mounting houses the module. Connections are via locking
plug and sockets.

The controller is supplied with no application program. The equipment manufacturer is responsible for
creating and managing the application program and installing it in the controller. This is achieved
using CODESYS V3.5 or C programming. Contact ehb Technical Support for further details.

) Main Dashboard

D

faiito]
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Introduction

1.1 CLARIFICATION OF NOTATION

Clarification of notation used within this publication.

Highlights an essential element of a procedure to ensure correctness.

ANOTE:
ACAUTION!

Indicates a procedure or practice, which could result in injury to
WARNING! personnel or loss of life if not followed correctly.

Indicates a procedure or practice, which, if not strictly observed, could
result in damage or destruction of equipment.

1.2 GLOSSARY OF TERMS

Application The application is the program that allows the ehb SMARTdisplay 870 to
control the machine it is connected to.

The Application within the ehb SMARTdisplay M870 is designed and
provided by the manufacturer of the complete machine.

Bootloader The Bootloader is the program within the ehb SMARTdisplay 870
responsible for loading the Operating System.

CAN Control Area Network. A high-speed data transmission system used
extensively within the Automotive and Off-Highway industries.

CODESYS Integrated Development Environment for programming controller

(Previously stylised applications according to the international industrial standard IEC 61131-3.

as CoDeSys) ehb SMARTdisplay 870 supports CODESYS V3.5

ECU Electronic Control Unit. For example the ehb SMARTdisplay 870 device.

Firmware The Firmware of the ehb SMARTdisplay 870 is the Operating System of
the ehb SMARTdisplay 870 that reads and executes the Application
program.

FSD Full Scale Deflection. For example 0 mA to 20 mA is the Full Scale
Deflection of a current sink input.

/0 Input / Output. For example “The /O is taken out to an external terminal
strip in the user panel”.

IDE Integrated Development Environment. For example the CODESYS V3.5
application that runs on the host PC is an IDE.

Ixyyy An Input, where x is the connector and yyy is the input number. For
example IC003 means Input 3 on Connector C.

PLC Programmable Logic Controller. Industrial computer used primarily for the
automation of electromechanical machinery.

PWM A digital signal is used to represent an analogue value by using Pulse

PWMi Width Modulation. The mark-space ratio of a square wave changes to
represent the value.

Used for many control applications including proportional valves.
PWM= Voltage control.
PWMi = Current control.

Off-Highway An industrial vehicle used primarily “off road”. For example construction
and farm machinery. A wider interpretation includes on road access
platforms, emergency vehicles and other industrial machinery, used either
on the road, or off road.

Pin A male or female pin connection in a housing (plug or socket).

Qxyyy An Output, where x is the connector and yyy is the output number. For
example QC002 means Output 2 on Connector C.
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Introduction

1.3 RELATED INFORMATION

This document refers to and is referred by the following ehb publications which are obtained from the

ehb website: www.ehb-electronics.de or by contacting ehb technical support.

1.3.1

TECHNICAL INFORMATION

ehb Part | Description

.

ehb SMARTdisplay 870 Installation Instructions

.

ehb SMARTdisplay 870 Datasheet

Errors excepted
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Introduction

1.4 SAFETY INSTRUCTIONS
1.4.1 GENERAL

e These instructions are for authorised persons according to the EMC and low-voltage directives.
The device must be installed, connected and put into operation by a qualified electrician.

e ltis not permissible to open the controller or to modify or repair the controller. Modification or
repairs to the wiring could result in dangerous malfunctions. Repairs to the controller must be
performed by ehb. Contact your original equipment supplier in the case of malfunction.

e When the device is unpowered, ensure that no connection pins are connected to a voltage
source. Thus, when the supply is switched off, the supply for the electronics, the power outputs
and the external sensor supply must be switched off together.

e The controller heatsink at the rear heats up beyond normal ambient temperature during
operation. To avoid danger caused by high temperatures, protect against contact.

e The customer is responsible for performing risk analysis of the mobile working machine and
determining the possible safety related functions. The user is responsible for the safe function of
the application programs created. If necessary, they must additionally carry out an approval test
by corresponding supervisory and test organisations according to the national regulations.

e All connectors must be unplugged from the electronics during electrical welding and painting
operations.

1.4.2 INSTALLATION NOTES

e Follow the instructions of the connector manufacturer, specifically with respect to preventing
water from entering the device. See Section Harnesses for details of ehb Part Numbers.

e To maintain IP67 rating where connectors have unused pins, ensure the use of a suitable
Blanking Insert. In the case of a completely unused connector, the plug must be inserted, fully
populated with Pin Blanking Inserts. See Section entitled Harnesses for details.

e M12 protection plugs (supplied) must be installed in both the USB and Ethernet interfaces to
ensure IP67 rating when the connectors are not in use. Tighten to 0.8 Nm (0.6 Ibf ft). Where IP
protection is required when the interfaces are in use, suitable O-rings must be fitted.

e The heatsink must be wired to vehicle ground to comply with EMC guidelines. A screw

connection point is provided for this purpose. A metallic screw must be used to create an
electrical connection to vehicle / machine ground.
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Specifications

2 SPECIFICATIONS
2.1 PROCESSOR

Description Specification
Technexion Freescale iMX6 SOLO Microcontroller ARM A9
Speed 800 MHz
2.2 MEMORY
Description Specification
Flash 2 GB available for application.
4 GB total.
RAM 512 Mb

2.3 DC SUPPLY

Description Specification
Operating Voltage (Pin A7) 8Vto32V
Maximum Current (Full Backlight, no External Loads) <1000 mA at24Vv

Maximum Current (Full Backlight & Heater, no External Loads) <1500 mA at24Vv
Maximum Current (After Controlled Shutdown With Ignition off) <5mAat24V

2.3.1 FUSING
DC Supply (Pin A7) 3 A Max
Ignition (15) (Pin A13) 1 A Max
High Current Outputs supply (Pin C1) 10 A Max
Fuse as Required by Output Loads (Pins C2, C3, C4, C5)
Auxiliary Supply Output (Pin C13) 100 mA Max

2.4 ENVIRONMENTAL

ANOTE: M12 protection plugs (supplied) must be installed in both the USB and Ethernet
interfaces to ensure IP67 rating when the connectors are not in use. Tighten to 0.8 Nm (0.6 Ibf
ft). Where IP protection is required when the interfaces are in use, suitable O-rings must be

fitted.

Operating Temperature -30 °C to +85 °C
(-22 °F to 185 °F)

Storage Temperature -40 °C to +85 °C
(-40 °F to 185 °F)

Degrees of Protection Provided by Enclosure IP67

(With All Mating Connectors Fitted) (NEMA 6)

Errors excepted Page 9 of 66 ISSUE: 4.1




Specifications

2.5 USERINTERFACE

System LED ]

Ambient light level
sensor

[ Push Buttons

Rotary Encoder
with Integral
Push Button

2.5.1 CONTROLS

Description Specification
Push Buttons 9 (10 including Rotary Encoder Push)
Rotary Encoder 1 Rotary Encoder With Integral Push Button

2.5.2 DISPLAY

Size (Across Diagonal) 177.8 mm
()
Size (W x H) WVGA (800 x 480)
Touchscreen Capacitive
(ehb5496-2)
Aspect Ratio 15:9
Type Optically Bonded LED
Lifetime > 50,000 hours
Colour 24 bit
Splash Screen Image Type Bitmap Image (BMP)
8 bit / 24 bit colour depth
800 x 480

2.5.3 AMBIENT LIGHT LEVEL SENSOR

Description Specification

Light Level Sensor Measures ambient light level. This can be used to
adjust display brightness based upon lighting
conditions.
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254 LED

Specifications

The system LED is used to indicate operating status.

Description Specification
LED Type Tricolour (Red, Amber, Green) (see below)
Colour Operation = State \ Meaning
Off N/A Off Device not powered
. _— Unit powered up, Application program
Static Application Stopped. loaded but not running
Green 1 Hz flash Application Running. Unit powered up, Application program
loaded and running
5 Hz flash No Application. Unit powered up, but no Application
program loaded
Bootloader Mode Bootloader functioning normally, firmware
. present
Static Firmware Start-up Firmware is at Start-up.
Amber Application Exception Unit Stopped due a serious fault.
1 Hz flash Decrypting Image Bootloader is decrypting the downloaded
image
5 Hz flash Reading Image from USB E%%tloader is reading an image from the
Fatal system / hardware fault — LED may
Static Fatal Error be driven directly by microcontroller error
Red pin or firmware is in fault condition state.
_— . Unit running with a serious fault, see
1Hz flash Faulty Application Running CODESYS error flags or Web Tool

2.6 REAL TIME CLOCK

Description
Retention Type

Specification
Super Cap for up to 800 hours

Errors excepted
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Specifications

2.7 INPUTS
2.71 DIGITAL INPUTS

2711 DIGITAL

Applicable Pins Pins C14, C15, C16, C17
Minimum Voltage for High Level >6V
Maximum Voltage for Low Level <2V

2.71.2 FREQUENCY

Applicable Pins Pins C14, C15, C16, C17
Frequency Range 5 Hz to 30 kHz

Resolution 100 Hz at Maximum Frequency
Accuracy 400 Hz at Maximum Frequency
Minimum Voltage for High Level (Mark) >2V

Maximum Voltage for Low Level (Space) <14V

2.7.2 ANALOGUE INPUTS

Applicable Pins Pins C14, C15, C16, C17
Reference Voltage Pins C6, C18
Reference Voltage Programmable 5V /10 V +500 mV

2721 VOLTAGE

Applicable Pins Pins C14, C15, C16, C17
Configurable Ranges OVto5V
OVto10V
OVto32V
Input Resistance >=30 kQ
Sampling Rate 500 Hz

Voltage Measurement Resolution and Accuracy

Configured Range Resolution (12 bits) Accuracy (+1%) FSD
OVto5V 0.001V +0.05V

OVto10V 0.01V 101V

0Vto32V 0.3V $0.32V
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Specifications

2.7.2.2 CURRENT

Description Specification

Applicable Pins Pins C14, C15, C16, C17
Configurable Ranges 0 mA to 20 mA
4 mA to 20 mA
Input Type Current sink only
Input Sink Resistance 1000 +1%
Sampling Rate 500 Hz
Resolution (12 bits) 0.005 mA
Accuracy (£ 1 % Full Scale Deflection) 0.2 mA

2.7.2.3 RESISTIVE

Description Specification

Applicable Pins Pins C14, C15, C16, C17
Measurement Range 0Q103200 Q
Measurement Source Voltage 12 V maximum
Measurement Source Current 1mA

Sampling Rate 500 Hz

Resolution (12 bits) 0.78 Q

Accuracy (+ 1 % Full Scale Deflection) 320

2.7.2.4 RATIOMETRIC

Description Specification

Applicable Pins Pins C14, C15, C16, C17
Measurement Voltage Reference Input/Output Supply (Pin C1, C7)
Measurement Type Ratio of input Pin to I/O Supply
Measurement Source Current 1mA

Accuracy +1%F.S.D.
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Specifications

2.8 OUTPUTS
2.8.1 NEGATIVE SWITCHING

Applicable Pins Pins C2, C3, C4, C5
Maximum Current 2A

Digital Output Active Low ‘ON’ State Maximum Voltage at <100 mV

Rated Current

Digital Output Active Low ‘OFF’ State Leakage Current <5 yA at 24 V output supply

2.8.2 POSITIVE SWITCHING

Applicable Pins Pins C2, C3, C4, C5
Maximum Current 2A

Digital Output Active Low ‘ON’ State Maximum Voltage at <100 mV

Rated Current

Digital Output Active Low ‘OFF’ State Leakage Current <10 A at 24 V output supply
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2.9 COMMUNICATIONS

29.1 CAN

Specifications

ANOTE: CAN connections are NOT internally terminated. A complete CAN network must
have 120 Q terminators at each end of the network.

ANOTE: Screened 120 Q impedance cable specified for use with CAN must be used for the

CAN links.

Number of CAN Interfaces 2

Supported Protocols J1939
CANopen
Raw CAN

Supported Baud Rates

10 kbit/s, 20 kbit/s, 50 kbit/s, 100 kbit/s, 125 kbit/s, 250 kbit/s,
500 kbit/s, 1 Mbit/s

2.9.2 ETHERNET

Description Specification
Number of Ethernet Ports 1
Supported Data Rates 10 Mbit/s / 100 Mbit/s, Duplex
Supported Protocols MODBUS TCP
CODESYS 3.5

M12 ‘D’ Coded — 4 Pin Female Pin Description

1 Tx+

2 RC+

3 TX-

4 RC-

29.3 USB
Description Specification
Number of USB Ports 1
USB Version 2

Supported Speeds

Full Speed (12 Mbit/s)

Device Class

08 (Mass Storage)

Max Size

64 Gb

Filing System

VFAT or FAT32

Filename Structure

Filenames must be alphanumeric only (Ato Z, ato z, 0to 9)
and “.” (used to seperate the file extension).

M12 ‘B’ Coded - 5 Pin Female

Pin Description
1 5V

Data-

Data+

2
3
4 ov
5 Shield

Errors excepted
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Specifications

2.9.4 CAMERA INPUTS

ANOTE: ehb SMARTdisplay 870 V3.0 and above blends the camera overlay with CODESYS
visualisation and the camera display allowing all to be visible at the same time. See section
entitled Camera Overlay elsewhere in this document.

Description Specification

Number of Camera Inputs 2
Connection Pins A5, A11 (Camera 1)
A6, A12 (Camera 2)
Camera Type VGA
Interface Type Analogue (Composite) Video for PAL / NTSC
Overlay Size (when utilised) 800 x 480
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Installation

3 INSTALLATION
3.1 DIMENSIONS AND MOUNTING

3.1.1 DIMENSIONS

Description

Overall Dimensions (Height x Width x Depth)

Specification

(10.77x6.5”x3.2")

272 mm x 165 mm x 81 mm

Mounting Type

8 x mounting bolts or RAM mount.

Overall Weight

<1 kg
(2.2 1b)

165 mm
(5"

150 mm (321")
(591"3

92 mm 4.a3"
(362" I~

f‘ I ﬁi
(IMCEEEER L]
g L
i 5 S
@ ;[] | |
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d J
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Installation

3.1.2 FASCIA MOUNTING

Description Specification

Fascia Mounting Holes

Suitable for M5 bolts
(0.3 holes)

Fascia Mounting Hole Centres

See Diagram Below

Panel Cut-Out

231 mm x 133 mm
(9.09 x 5.24%)

Fascia Mounting Bolt Material Recommendation

Steel or Stainless Steel bolts fitted with M5
bonded seal washers (also known as Dowty
washers).

Fascia Mounting Bolt Tightening Torque to
prevent distortion of the sealing gasket and
subsequent seal failure / mechanical damage to
the controller.

1.2 Nm Maximum
(0.89 Ibf ft Maximum)

278 mm
(10.94")

249 mm
(9.80 ")

92 mm
(3.62")

171 mm
(672"
150 mm
(591"
92 mm
(362")

Overall dimension including fascia mount gasket.

ISSUE: 4.1

Page 18 of 66

Errors excepted



Installation

3.1.3 RAM MOUNTING

ehb SMARTdisplay 870 has four holes on the rear face, suitable for fitting of a RAM type mount with
the AMPS hole pattern. The spacing for the mounting holes is detailed in the image below.

Description Specification

RAM Mounting Holes Suitable for M5 bolts
(0.3 holes)
RAM Mounting Hole Centres 31.1 mm x 30.2 mm
(1.50% x 1.19%)
RAM Mounting Bolt Material Recommendation Steel or Stainless Steel
RAM Mounting Bolt Tightening Torque 4 Nm Maximum
(2.95 ft. Ib Maximum)
381 mm
(1.50 ™)

(118"

30.2 mm
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3.2 GROUNDING

To ensure the protection of the device against electrical
interference and the safe function of the device, the rear heatsink
must be connected to the ground of the vehicle / machine.

A suitable screw is provided on the rear of the device, below the

RAM mount location.

3.3 FUSING

Installation

Ground (Earth) Point

The individual electric circuits must be protected in order to protect the whole system. Select
appropriate fuses to protect the outputs being supplied.

Pin Description Comments Recommended
Fuse Size
A7 ECU Supply Supplies ehb SMARTdisplay 870 CPU 3 A Max
A13 Ignition (15) 1 A Max
C1 Output Supply Supplies Outputs 10 A Max
QCO001 (Pin C2)
QCO002 (Pin C3)
QCO003 (Pin C4)
QCO004 (Pin C5).
C13 Auxiliary Supply Used to Supply External Devices 100 mA Max
Output (100 mA) Internally Protected From Overcurrent.
ISSUE: 4.1 Errors excepted
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3.4 TYPICAL CONNECTION DIAGRAM

Terminology Meaning
QCxxx Output
IX Input
H Output, High when active
L Output, Low when active
AIN, FREQ Input configurable to accept signals as positive digital, negative digital, 0 Vio 5V,
OVto10V,0Vto32V, 0mAto20 mA, 4 mA to 20 mA, ratiometric or resistive
and frequency measuring.
y
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3.5 USER CONNECTIONS

ANOTE: If a prewired connection cable is used, remove the cores with unused signal inputs
and outputs. Unused cores, in particular core loops, lead to interference coupling that can
influence the connected controller.

ANOTE: Connectors A and C are coded differently. Do not try to force a connector into the
wrong socket.

ANOTE: USB and Ethernet connectors are coded differently. Do not try to force a connector
into the wrong socket.

S ——
Connector C (I/O)
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3.5.1 CONNECTOR A (DC SUPPLY, CAN AND CAMERA)

ANOTE: For details of fuse requirements, refer to section entitled Fusing elsewhere in this
document.

ANOTE: Screened 120 Q impedance cable specified for use with CAN must be used for the
CAN links.

ANOTE: CAN connections are NOT internally terminated. A complete CAN network must
have 120 Q terminators at each end of the network.

ANOTE: Connect Camera1 and Camera2 using a single core conductor with screen (shield).

Connector A Pin Description Comments
1 ECU Supply -ve DC Supply for the ehb
SMARTdisplay 870
2 CAN1 SCR Screen (shield) for CAN1
(A Coded) 3 CAN2 SCR Screen (shield) for CAN2
4 No Connection
5 Camera 1 SCR Screen (shield) for Camera 1
ﬁ@\ 6 Camera 2 SCR Screen (shield) for Camera 2
O 00 7 ECU Supply +ve DC Supply for the ehb
SMARTdisplay 870
il 8 CAN1H
© 00 9 CAN2 H
0 OO 10 No Connection
000 11 Camera 1 Signal Analogue (Composite) video
[ 000 12 Camera 2 Signal Analogue (Composite) video
18 12 & 13 Ignition +ve (15) Energises the ECU.
\@) 14 CAN1 L
15 CAN2 L
16 No Connection
17 No Connection
18 No Connection
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3.5.2 CONNECTOR C (l/O)

Installation

Terminology Meaning

QCO00x Output

IC00x Input

H Output, High when active.

L Output, Low when active.

AIN, FREQ Input configurable to accept signals as positive digital, negative digital, 0 Vio 5V,
OVto10V,0Vto 32V, 0mAto20 mA, 4 mA to 20 mA, ratiometric or resistive
and frequency measuring

Connector C Pin ' Description Comments
1 Input/Output Supply Supplies Outputs 1 to 4 and
+ve Ratiometric inputs.
2 QCO001 OUT H, L. Supplied by C1.
(C Coded) 3 QCO002 OUT H, L. Supplied by C1.
4 QCO003 OUT H, L. Supplied by C1.
5 QCO004 OUT H, L. Supplied by C1.
ﬂ@\ 6 Vref + +ve Reference Output for AIN.
OO0 0 7 Output Supply GND -ve Connection for Output Supply (C1)
8 No Connection
000 9 No Connection
[ 00O 10 No Connection
O 00 11 No Connection
000 12 Aux 12V -ve Output Used to Supply External Devices
13 Aux 12V +ve Output Used to Supply External Devices
9900 (Max 100 mA)
\@/ 14 IC001 AIN, FREQ
15 IC002 AIN, FREQ
16 IC003 AIN, FREQ
17 IC004 AIN, FREQ
18 Vref GND -ve Reference Output for AIN

ISSUE: 4.1
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4 OPERATION
41 SYSTEM PAGES

The System Information and System Settings pages are accessed by pressing and holding any two of
the fascia buttons during the power up (application of DC power) of the ehb SMARTdisplay 870
Centres . Wait until Entering Setup... is displayed before releasing the buttons.

411 NAVIGATION

Within the System Pages, the following icons appear adjacent to the buttons to indicate their function.

Icon | Function Description
B Return Press the adjacent button to return to a previous page.

Encoder Rotate to cycle through the available options.
Press to select (OK) the displayed option.

Press « to return Navigation is by
to a previous rotary encoder
page. — (rotate and click).

4111 PAGE SELECTION

Use the rotary encoder to move through the pages. Press the rotary encoder to select the page.

Device Settings Device Actions Device Information

4.1.1.2 OPTION SELECTION AND EDITING

While viewing the selected page, use the rotary encoder to move through the options, Press the
rotary encoder to select the option for editing.

While editing the selected parameter, use the rotary encoder to change the value, Press the rotary

encoder to save the change.
Press « to exit the editor.
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41.2 DEVICE SETTINGS

This section allows access to the Device Settings.

System Menu

Device Settings

4.1.21 SETIP ADDRESS

This section allows selection of DHCP or Static
IP address.

When connecting the device to a third party
network, these settings must be made after
consulation with the network manager.

Turn the rotary encoder to select the item to
change and press it to enter the editor.

Use the rotary encoder to select the digit.
Press to accept the change and/or move to the
next digit.

41.22 CAN

This section allows configuration of the CAN
interface parameters.

Turn the rotary encoder to select the item to
change and press it to enter the editor.

Selecting Interface and pressing the encoder
cycles between the two CAN ports (0 & 1).

ISSUE: 4.1 Page 26 of 66

Device

{2} Set IP Address

/ N
Set IP Address \

® DHCP option

IP Address

4 CAN \

Interface (1:n)
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41.2.3 BACKLIGHT

This section allows adjustment of the LCD —
backlight brightness. Backlight

Use the rotary encoder to adjust the level.
Press to accept the change.

4.1.24 REAL TIME CLOCK

Allows the setting of the Real Time Clock and —
Calendar. Real Time Clock  \

Use the rotary encoder to select the digit.

Press to accept the change and/or move to the
next digit.
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41.2.5 PASSWORD SETTINGS

ANOTE: Ensure the Password (if enabled) is not lost or forgotten!

Allows the password to be enabled and

Changed " Password Settings

® Set Password

Turn the rotary encoder to select the item to
change and press it to enter the editor.

Use the rotary encoder to select the digit.
Press to accept the change and move to the
next digit.

Use the rotary encoder to select the digit.
Press to accept the change and move to the
next digit.
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4.1.3 DEVICE ACTIONS

Allows selection of device actions.

7 susendarn |\

System Menu

Device Actions

4.1.3.1 INSTALL SPLASH SCREEN

ehb SMARTdisplay 870 supports the display of
a Splash Screen at power up and shutdown of
the device. This is typically used to display the
OEM logo image.

The device Password is required (when
enabled) to allow Splash Screen installation.

Splash Screen Image Type:
Bitmap Image (BMP)

8 bit / 24 bit colour depth
800 x 480

Filenames must be alphanumeric only (Ato Z, a f————————\
to z, 0to 9) and “.” (used to seperate the file RN e Y 2
extension). Spaces are not permitted in the

filename

Lorem Ipsum

Turn the rotary encoder to choose Startup or
Shutdown image and then to select the required
image file. Press the encoder to install the file..
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4.1.3.2 |INSTALL FONT

The device Password is required (when
enabled) to allow font installation.

Ensure the USB device containing the font(s) is ——
connected to the controller. S T

Filenames must be alphanumeric only (Ato Z, a \

to tzy O .to 9)) and “'” (Used to Seperate the flle (\ Please connect USB for file upload
extension).

Turn the rotary encoder to choose the required
font and press it to select.

Lorem Ipsum
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41.3.3 CLONE/RECOVER SELECTION

The device Password is required (when
enabled) to allow Clone or Recover operations.

Clone/Recover

4 \

CLONE

This section is used to create a backup file of
the device, selecting the elements to backup.
This file may then be used to recover the
device, or create Clones, sending the file to
other devices.

p Clone/Recover X

Clone

Turn the rotary encoder to choose the function
and press it to access the Clone selector.

Turn the rotary encoder to choose the function
and press it to select.

Ensure the USB device used to store the Clone
file(s) is connected to the controller.
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Wait while the process completes....

RECOVER

ANOTE: The Recover process replaces files on the target device and may change the
Application of the device.

This section is used to recover the device from a
previously stored Clone (backup) file, or create
copies of the device, sending the file to other
devices.

4 Clone/Recover \

Recover

Ensure the USB device containing the file(s) to
Recover is connected to the controller.

Recover

Filenames must be alphanumeric only (Ato Z, a ‘
to z, 0 to 9) and “.” (used to seperate the file " A e
extension).
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Turn the rotary encoder to choose the file to
restore, and press it (click) to select.

4 Recover \

Lorem Ipsum

Confirm that you wish to proceed with this
process.

Turn the rotary encoder to choose the option,
and press it to select.

Are you sure?

No

Wait while the process completes.... ) r———

Recover

Recover

Upload complete
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41.3.4 FORMAT MEMORY / DATA

ANOTE: The Format process deletes files on the target device and may change the
operation of the device.

Enter the Password if one has been set.

'mat Memory/Data \

(®) i

Select which memory area to Format. ] Y rrr———
Turn the rotary encoder to choose the function, ki
and press it to select. e
Format Memory : Remove Application only.
Format Application/Factory Settings:
Removes Application and all other files including
system settings. May be considered as a
‘Factory Reset’.

41.3.5 KEY TEST

This section allows the device fascia buttons
and rotary encoder to be tested.

Press the keys and rotate the encoder to
receive feedback of their operation.

To exit the Keytest, release all buttons for five
seconds.
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41.3.6 CAMERA TEST

Select the camera using the rotary encoder and —

Camera Test

press the encoder to view the selected camera.

Camera One

4.1.3.7 HISTORY

Used to display a log of the date of certain P —
actions. History :

System update 09.01.16

4.1.4 DEVICE INFORMATION

This section shows the Device Information.

3 \

System Menu

Device Information

4141 FIRMWARE VERSION

Shows all details of the device versions.
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4.2 FIRMWARE UPDATE

The Firmware Update is performed as follows:

e Remove DC Supply from the ehb SMARTdisplay 870 .

e Press and hold any three buttons. Reapply DC power until the ehb SMARTdisplay 870
indicates that it is Entering Flash / Recovery. Now release the buttons.

e When prompted, connect the USB memory stick containing the firmware update file(s). You
must do this within 60 seconds. Failure to do so results in the ehb SMARTdisplay 870
restarting into normal operation mode.

e Update occurs automatically when the memory stick is inserted.

¢ On completion, press any button when prompted to restart the device and apply the new
firmware.
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5 CONNECTING TO CODESYS

ANOTE: ehb SMARTdisplay 870 supports CODESYS version 3.5.12.0. Ensure Compiler
version, Visualisation version and the versions of any 3S libraries used in the project are no

later than version 3.5.12.0. Contact info@ehb-electroncis.de if assistance is required.

ehb SMARTdisplay 870 communicates with, and is programmed by, the CODESYS V3.5 Integrated
Development Environment (IDE).

5.1 START NEW PROJECT

To begin, start a new project as shown.

& CODESYS

File | Edit  View

Project Build Online

| |Z] Mew Project...

Cirl+M

'}

Close Project

save Project

(%] |l"l

|'r|

roject A

WE

Project Ar

Print...

Print Preview

[ Open Project...

chive r

Source upload...

Source download...

Ctrl+0

Ctrl+5

Debug Tools

| i 20 |

Window  Help

Within CODESYS V3.5, select

File | New Project

_'I Mew Project

Categories:

Templates:

-3 Libraries
i Projects

[ Select Standard Project

\\

Errors excepted
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Empty project S‘h:thfd

Standard
project w..

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name: IUntitIedl

Location:

iC: U=erzimy. name \Documents

[ Then click OK
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| Standard Project

You are about to create a new standard project. This wizard will create the following
objects within thiz project:

=

Choose M870 - One pregrammable device as specified below

- & pragram PLC_PRG in the language spedfied balow
- A cyclic task which calls PLC_PRG

- & reference to the newest version of the Standard library currently installed.

Device:

.MB?U (Deep Sea Electronics) i
And your
preferred

>PLC_PRG in: Structul_'ed Text (5T) S
language for

PLC_PRG [Then olick OK ]\EI T

5.2 ETHERNET TCP

ANOTE: If the IP address of the device is not known, see the section entitled Ethernet UDP
elsewhere in this document.

With the ehb SMARTdisplay 870 connected to the same Ethernet network as the PC, Select Device |
Communication Settings in the CODESYS V3.5 IDE.

Devices

~ & x| (] mmagePool | D UnitConverson  |[5] PLCPRG | [Jj TargetVisuslzaton | 8] Visualization O Device X
=[5 DSEvPraject A
__ﬂ O3 Device (M870) I Communicatiog Settings Scannetwork..,  Gateway - |Device -
= Bl PLC Logic S
5 0 Applcation Applications
B 5
Backup and Restare
Double-Click Device... .
fles ® " °
. Gateway
= % MairTask Log
8] rLc_PrG ~| ‘TECHUL ]
= % visu_TasK PLC settings \
4B visuElems.Visu_Prg
e - PLC shell A g g g
£ Loafony o ...then click Communication Settings
= ] visualization Manager
EE Targetvisualization Users s Gavonss
] Viualizaton Task denlovment
Devices - 7 X ] Imagerool 3 UnitConversion 5] PcFrE .ﬁ Targetvisualization &) visualzaton O Device x
=13 DscEAFrgect =1 ) ’—k|
- O Device METD) Communication Settings Scan network... || Gateway - | Device ~
=3l pLC Logic i
€ Application | Aoplcatons
] ImagePool Barkup and Restare
i) Library Manager |
[ ric_rre (PRG) Files .
= [#8 Task Configuration Gatwye * ®
= & MainTask Log
& pLc_rrG featevay 1] v
=g VISU_TASK PLCsettings 1P-Address: Press ENTER to set active path..
5] visuElems.visu_Prg localhost
£33 UnitConversion HCvnt port:
= ] Visualization Manager 1
[ Targetvisuslization
1 Viualzaton Where the IP address of the ehb SMARTdisplay 870 is known,
this is entered directly into the address bar. Press Enter to make
the connection.
ISSUE: 4.1
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Devices > 3 % ] ImagePool |55 unitC
= 3 oot ol ———— Successful connection is shown by the
=0 D aT0) ommunication Settings N
= Bl PLC Logic o green Icon.
= Apphcation Applications
] magepool Backup and Restare
{7 Library Manager
] pLc_pre pre) Files - = [ ] .
= (@ Task Configuration Gatsiay
=g MairTask Log
&) rLc_PRG [Botenay ] ~| v
= ¢ vIsU_TasK PLCssttings IP-Address: Device Name:
8] visuElems.Visu_Prg calPas i
£33 UnitConversion BLE el Port: Device Address:
5 8] Visuslization Manager 1217 0373.9000.2DDC.COAB. 1455
- Users and Groups
2 [ Targetvisuaization Device P Address:
B vi liza i 192.168.20.101
? 2] Viiiza ton Task deployment
[l Device_Settings [Device Settings) Target ID:
= [ M870_inputs (M870 Inputs) Sl 1102 0002
M 1B001_Digital_Input (IB001 Digital Input) a3
Target Type:
H 1002 (1B002) Information 4096
H 15003 (1B003)
Target Vendor:
CH B004 (300 Deep Sea Elecironics
= [ ms70_outputs (M870 Cutputs)
N coibi @ TrvgciVersfo:
H 08002 (QE002)
B Acaan faman

5.3 ETHERNET UDP

ANOTE: If the IP address of the device is known, connection may also be achieved
manually as detailed in the section entitled Ethernet TCP elsewhere in this document.

With the ehb SMARTdisplay 870 connected to the same Ethernet network as the PC, Select Device |
Communication Settings in the CODESYS V3.5 IDE.

Devices ~ & x|| {] ImegPool | D} UnitConversion 5] Pec_pre @ Targetvisualzation | 8] Visualzation O Device X
= &) DsEEReroject > A
Scannetwork.., | Gateway - [Deviee =
= O3 Devies (M670) I Communication Settings iy
= Bl PLC Logic

n Applications
= ) Application i

Backup and Restore

Double-Click Device...

Files
— m— : °
= % MairTask Loa
8] rLc_PrG ~| ‘TECHUL ]
= & vISU_TASK PLCsettings
4B visuElems.Visu_Prg
PLC shell

£23 UnitConversion
= ] visualization Manager
[ Targetvisualization

] visualizati
8] visualizaten Task deolovment

Users and Groups

Click Scan Network.

Devices > 1 X |:] ImageFool | %55 UnitConver :ﬁJ Visualization [ Device x
=33 DsEB7OProject > n
i i) Scan Gateway = |Dewice =
=100 Device (M70) Communication Settings y
B0 PLC Logic e
., Applications
= [} Application £
] 1magepool Backup and Restare
(i) Library Manager
5] pLc_pRG (PRG) Files : [ ) G
= [#] Task Configuration Bk [ ]
= g8 MairTask Lag
&) rLC_PRG [Eatenay 1] ~| ‘TECH”J- v
= ¢ VISU_TASK PLC settings IP-Address:
B visuElems. Visu_Prg localhost
£33 UnitConversion PG shell ok
= ] Visuslization Manager ; 1217
u G
|8 Targetvisualization AR
&
] visualzaton Task denlovment
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ANOTE: A device in Setup mode is not discoverable by the Scan.

Select Device *

Select the network path to the controller:

= -;\'3.9 Gateway-1[scanning...) Device Name: Seam mEtypork
- = Gate =1
(] ms70[0o6s] T
IP-Address:
localhost

All devices found during the scan
appear in the Select Device window.
The displayed name is factory set to
ehb SMARTdisplay 870 and is changed
in the Device Settings screen.

Cancel

Select Device >

Select the network path to the controller:
= 3%q Gateway-1 Device Name: Scart metwark

, 1870
ifl |ma70 [0065]

Device Address:
0065

Target Version:
1.0.0.0

. . : Target Vendor: . :
Click a device to show its Decp Sea ectronics|  VVINK is not

details in the right pane. supported by ehb

T _ .
s SMARTdisplay
870

Target Name:

Deep Sea target

Target Type:
4096

[ Click OK to connect to Cancel

L the selected device.
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Devices > I X (-] mmagePool | 33 UnitConverson |5 PcPre (@ TargetVisualization | ] visualzation O Device X
=) DsEsAPraect =i
=3 Device (M370) Communication Settings Scan network..., | Gateway - | Device -

=&l pLC Logic
= ) Application
] TmagePocl
() Library Manager

81 P _pre pre) Files = [23 .
= |2 Task Configuration Gateway /
= & manTask Log

Applications

Backup and Restare

) pLC_PRG | = v
-$ VISU_TASK PLCsettings 1P-Address: Zvice Name:

localhost Mazo

48] yisuElems. Visu_Prg
£33 UnitConversion pLC shell

Port: Device Address:

= & Visuslization Manager 0065
(B Targetvisuslization Hacreand Grous Target ID:
) visuslization ; : 1102 0002
Taskdepl
@ oo sete e e =kesiomed — Syccessful connection is il
= [ Ms70_tnputs (M870 Inputs) Status shown by the green icon. e
® 18001 _Digital_Input (18001 Digital Input) TargetVendor:
H 18002 (B002) Information Deep SeaHlectranics
H 18003 (1B003)
Forsion:
H 18004 (18004) Iaﬂrgﬂs;\ ersion:

= [ Ms70_Outputs (M870 Outputs)
s

5.4 CONFIGURE SETTINGS AND MONITOR THE DEVICE

Devices » 0 X

_ | =3 Lintitledt -
Select Device = O Device (M870)
//> evice

=-[8]] PLC Logic
=1L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MairTask
H pLC_PRG
Erj Device_Settings (Device Settings)

...and then double-click |

Device Settings... j/l/r

See the following subsections for details of the Device Settings pages.
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DEVICE SETTINGS PARAMETERS

ANOTE: After changing the setting of Screen Rotation, ehb SMARTdisplay 870 must be
power cycled for the change to take effect.

...and then select Device

Settings Parameters...

Device Settings Parameters
Device Settings If0 Mapping
Status

Information

|_Tj Device_Settings X
Device Settings Parameters
Device Settings I/O Mapping
Status

Information

ISSUE: 4.1

...and then expand Ethernet Parameters by clicking
the + symbol.
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Para Type Value Def.. Unit
+ - @ Ethernet Parameters
# Voltage Reference Enumeration of USINT Disa... Disa...
# Battery Voltage Enumeration of USINT 1y 12y
% Screen Rotation Enumeration of USINT 0Deg 0ODeg
+ @ Persistance Settings
+- @ System Information
% Shutdown Delay LDINT 500 500 ms
Parameter Type Value Def.. Unit
|| == @ Ethernet Parameters
@ Save Config Enumeration of USINT Mo Mo
@ IP Mode Enumeration of LINT DHCP  DHCP
# WebConfig Port UDINT 8080 a030
= @ IP Address
@ [a] USINT 197 197
@ 1 USINT 168 168
% [2 USINT 5
@ [4 LISINT 100
= & SubnetMask
@ [0] USINT 255
@ [1] LISINT 255 255
P[4 USINT 255 255
# 03 USINT [ 0
= @ Gateway Address
@ [0] USINT 192 192
@ [1] LISINT 158 188
@ [2 USINT L 1
& [3 LISINT % 1
= % DNS Address
# [0] UISINT 192 192
L Wbl USINT 168 163
@ [ USINT 1 1
¥ [3 USINT 1 1
% Hostname STRING 'METD 'Ma4d
@ Voltage Reference Enumeration of USINT Disa... Disa...
# Battery Voltage Enumeration of USINT 12y 12y
@ Screen Rotation Enumeration of USINT 0Deg ODeg
+- @ Persistance Settings
+ @ System Information
@ Shutdown Delay UDINT 500 500 ms

Description

oltage Reference Configuration
Battery Voltage

Screen Rotation

Data Persistance Settings

Delay before shutdown initiated

-

After making changes,
choose Yes in the Save

Config section to save the
changes made when the
project is downloaded to
the ehb SMARTdisplay
870 device.

)

Example of how to set the
IP Address to
192.168.1.100

DNS for Static Mode

Hostname

Voltage Reference Configuration
Battery Voltage

Screen Rotation

Data Persistance Settings

Delay before shutdown initiated
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Description

ANOTE: After making changes, choose Yes in the Save
Config section to save the changes made when the project
is downloaded to the ehb SMARTdisplay 870 device.

Allows configuration of the device ethernet port.

Voltage Reference

Enables the VREF output. This is an auxiliary output supply
used for example to supply external input sensors.

Disabled: The outputs is OFF.
5V: The output gives 5V dc.
10V: The output gives 10 V dc.

Screen Rotation

ANOTE: After changing the setting of Screen Rotation,
ehb SMARTdisplay 870 must be power cycled for the
change to take effect.

ANOTE: For Screen Rotation ROT_90 and ROT_270
(portrait mode) the Visualisation must be created
accordingly to fit to the full screen size as detailed below.
CODESYS does not automatically adjust the Visualisation
Size upon changes to the Screen Rotation setting.

Sets the device screen rotation.

ROT_0: Visualisation is not adjusted, to
suit the ‘normal’ device orientation with
the Encoder at the BOTTOM RIGHT of
the display.

(Landscape 800 px X 480 px)

ROT_90: Visualisation is rotated 90°
clockwise to suit the device orientation
with the Encoder at the TOP RIGHT of

the display.

(Portrait 480 px X 800 px). ' ‘
ROT_180: Visualisation is rotated 180°
suit the device orientation with the

Encoder at the TOP LEFT of the display.
(Landscape 800 px X 480 px).

ROT_270: Visualisation is rotated 270°
clockwise to suit the device orientation
with the Encoder at the BOTTOM LEFT
of the display.

(Portrait 480 px X 800 px).

Errors excepted
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5.4.2 DEVICE SETTINGS I/0 MAPPING

This page is used to monitor the device, and if required, to map the monitored values to program

variables.

) Device_Settings x

Device Settings Parameters Find

Variable

Device Settings 1/O Mapping

Status

Information

4y
4y
4y
»
*»
»
4y
"o Application.PLC_PRG.b

Filter Show all 5

Mapping  Channel Address Type Unit  Description
%IW0
%ID1
%ID2
%ID3
%IX16.0
%IW9
t %IW10
1] Backlight VS UINT Backlight Level
Keyboard Backlight %QW1 UINT Keyboard Backlight Level
LED %QB4 LED Configuration
LED Colour %QB4 Enumeration of USINT Colour of the LED when Blinking
LED Frequency %QBS Enumeration of USINT LED blinking Frequency
Enable %QX6.0 BIT Enable LED User Control

Parameter Description

Device Error Code

A bitfield to allow the error code to be mapped to a variable.
This enables the application to decode and display internal
errors.

See Section Entitled M870 CODESYS ERROR CODES
elsewhere in this document for more details.

Device Temperature

The actual temperature (°C) as measured within the device.
Typical temperatures are more than 25°C above ambient
temperature and vary depending upon device usage.

Battery Voltage

The voltage measured at the ECU Power terminals, PINs A1
(-ve) and A7 (+ve).

Supply Voltage 1

The voltage measured at the Supply Voltage 1 terminals, PINs
C1 (-ve) and C7 (+ve). This voltage is used to supply the
device outputs on PINS C2, C3, C4 and C5 when configured
as Active High.

Ignition Switch

Contains the state of the Ignition Switch on PIN A13. Upon
ignition removal the variable changes from TRUE to FALSE. A
short time later the device completes the shutdown process
and the application is shutdown.

Voltage Reference

Provides the voltage of the VREF output on PINS C6 (-ve) and
C18 (+ve). This output is used as an auxiliary DC supply for
example to power input sensor devices.

Light Sensor Gives indication of the amount of ambient light detected by the
devices light sensor. This may be used for example to vary
Backlight according to local conditions.
(0 = Dark, 100 = Maximum Brightness)

Backlight Sets the percentage of the display LCD Backlight.

(0 = minimum, 100 = maximum).

Setting Backlight to the value 255 enables Automatic Backlight
Control whereby brightness automatically increases as
ambient light levels increase.

Keyboard Backlight

Sets the percentage of the Keyboard surround Backlight.
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LED Allows configuration of the System LED. Internal system errors
take over control of the LED and indicate the fault in Device
Error Code.

LED Colour: Use enum DSE.LEDColour_t to select one of
RED, AMBER, GREEN, BLUE, MAGENTA, CYAN, WHITE
LED Frequency: Use enum DSE.LEDFrequency to select one
of Off, ONE_HZ, TWO_HZ, THREE_HZ, FOUR_HZ, FIVE_HZ,
SIX HZ, SEVEN_HZ, EIGHT _HZ, NINE_HZ, TEN_HZ, ON
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5.5 ADD INPUTS, OUTPUTS AND BUTTONS TO THE PROJECT

— -7 x
nght'CIICk \ =~ DSEBDPraject -

g == = I |Device (M&70) |
Device... I = B0 PLC Logic | 4 ot |

= ',:j- Application |By  copy

m Library Manai

[£] PLc_PrG (PR
=[5 Task Conﬁguil ¥ Delete

=% MainTask [} Properties. ..

& pLc |

[:_Ii Device_Settings (Dev

Paste

5 Add Object »
L AddFolder...

| Add Device... A

Update Device..,
] EditObject

And select Add
Device.

Impor D e

Export mappings to C5V...
&% online Config Mode. ..

Reset origin device [Device]

Simulation
Device Configuration k|
[ Add Device X
Select Deep Sea | " °
Electronics @® Append device O Update device
Device:
M~ \zndor: |Deep Sea Electronics 5
Mame Vendor Version
([ me7oButtons  DeepSeaBlectioncs  L0.0.0
- @ ™870 Inputs Deep Sea Electronics  1,0.0.0
< [ M870 Outputs  DeepSes Electromics  1.0.0.0
: Add other
Select the device . ;
to add devices if
- J required, then

And click Add click Close
Device.

when finished.

Information:

Group by category
[ Display all versions (for experts only)
[] pisplay outdated versions

@ (You can select another target node in the navigator while this windaw is uw\/
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5.5.1 BUTTONS AND ROTARY ENCODER

ANOTE: F10 is not fitted to ehb SMARTdisplay 870. In its place is fitted the Encoder Button
(F11) and Rotary Encoder (F12).

5.5.1.1 BUTTON LOCATION

F1 (Left 1) F6 (Right 1)

F2 (Left 2) F7 (Right 2)

F3 (Left 3) F8 (Right 3)

F4 (Left 4) F9 (Right 4)

~\

F11 (Encoder Button)
F12 (Rotary Encoder)
J

5.5.1.2 BUTTON POSITION ON THE VISUALISATION

To aid positioning of icons on the visualisation, the vertical position of the centre of each button is as
follows.

Button Pixel Position From Top of Display
F1 & F6 (centre) 30

F2 & F7 (centre) 130

F3 & F8 (centre) 230

F4 & F9 (centre) 330

F5 (centre) 430

F11 & F12 (top) 430
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5.5.1.3 BUTTON SETTINGS (F1 TO F11)

ANOTE: F10 is not fitted to ehb SMARTdisplay 870. In its place is fitted the Encoder Button
(F11) and Rotary Encoder (F12).

Devices - B X
= DSESAProfect X
=-3 Device (Ma70)
= Ell] PLC Logic
=i} Application

m Library Manager

. = \
Double-Click the £l PLC_PRG PRG)
= |44 Task Configuration

Button to = @ MainTask

configure the Hold ] PLC_PRG

Time and variable [ Device_settings (Device Settings)
A =1 ma70_Buttons (M870 Buttons)

mappings. J\ ﬂil;ﬂ:é&_:li} |

[ F2ert2)

[ Faqeftn

[ Faerts

[ F5eft5)

[ Fa (Right 1)

[ F7 (Right 2)

[ Fa (Right 3)

] Fo (Right 4)

l_j F11 (Encoder Button)

_-‘i F12 {(Encoder)

M870.8UT02 Parameters Parameter Type Value  Default Value Unit  Description

Click Parameters s L s e meserns
to edit the Hold
Threshold

Parameter Description
Hold Threshold Amount of time (in milliseconds) that the button must be pressed before it
is considered ‘held down’.

ddd 5 E

Click Mapping to
view and edit the
variable mapping.

Parameter Description

State Indicates if the button is pressed (1) or not pressed (0).

Held Indicates if the button has been held for longer than the duration of the
Hold Threshold (1) or not (0).

Hold Time The amount of time (in milliseconds) that the button has been pressed for
(zero if not currently pressed).
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5.5.1.4 ROTARY ENCODER (F12)

The rotary encoder may be turned to make selections and adjust values.

Channels

Click Mapping to
view and edit the
variable mapping.

Parameter Description

Abs_Pos The absolute position of the encoder. Increases with Clockwise rotation,
Decreases with Anti-Clockwise rotation.

Rel_Pos The relative position of the encoder. Increases with Clockwise rotation,
Decreases with Anti-Clockwise rotation.

Movement 0: Indicates that the rotary encoder is not being rotated.

(M870 V3) 1: Indicates that the rotary encoder is being rotated Anti-Clockwise.
2: Indicates that the rotary encoder is being rotated Clockwise.

Movement 0: Indicates that the rotary encoder is not being rotated.

(M870 V1, V2) 1: Indicates that the rotary encoder is being rotated Clockwise.
2: Indicates that the rotary encoder is being rotated Anti-Clockwise.
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5.5.2 INPUTS AND OUTPUTS

 Devices -3 x| ]
=l DSESPraject =11
= 3 Device (M870) M
= B PLC Logic
= ”{:’; Application M
m Library Manager g

Right-Click the [E] PLc_PRG (PRG) |
= (48 Task Configuration I
|npl;.t / Output to S s .
configure... s I
/\ Iii Device_Settings (Device Settings)
< (M M870_Inputs (M870 Inputs)

W [1B001 (18001) ;

And select

H 18002 (18002) d Cut Update Device.
M 18003 (18003) Copy
W 18004 (18004) paste

+ [ MB70_Outputs (MB70 OUIP %¢ et

+-[{J Ma70_Buttons (M70 Buttol _
Properties..,

Add Ohject
) Add Folder...
Plug Device, .,

Disable Device

| UpdateDevice... ©

[] EditObject
Edit Object With...
Edit IO mapping
Import mappings from CSV..,

Export mappings to CSV...

Simulation

Device Configuration ] |

P
Select the required configuration
for the Input / Output.

\

O Plug device
Device:

vendor: | Deep Sea Elecironics

Name Vendor Version
(@ mony Deep SeaBlectronics 10,00
[ 18001 Analogue Current Input Deep Sea Blectronics 1.0.0.0
[ 18001 Analogue Ratiometric Input  Deep SeaBlectronics. 1.0.0.0
[ 18001 AnalogueResistive Input  Deep SeaBlectronics 1.0.0.0 /
[ 18001 Analogue Voltsge mput Deep Sea Blectronics 1.0.0.0
[ 18001 Digital Input Deep SeaBlectronics 1.0.0.0 Se|eCt and
[ 18001 Frequency Input Deep SeaBlectronics 1.0.0.0

configure other
Inputs / Outputs
N\ | if required, then
And click Update click Close

Device. when finished.

Group by category
[ Display all versions (For experts only}
[ Display outdated versions

Information:
-

Update and try to preserve most information of
18001

@  (You canselect another target node inthe navigator while this window is open.)

Update Device e A
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5.5.3 DIGITAL INPUT PARAMETER CONFIGURATION

Devices

=3 DSESAProject
= Device (M870)
= Bl pLC Logic
= £ Application
il Library Manager
[5 ric_pre PRE)
=& Task Configuration
=g MairTask
&) PLC_PRG
[ Device_settings (Device Settings)

= [{ M870_tnputs (M870 Inputs)

H [15001 18001 Digital Trput)
H 18002 (1B002)
]
]

16003 ([B003)
16004 ([B004)
+- ] M870_Outputs (M870 Ou
+ [ m870_Buttons (M&70 Bu

Double-Click the digital
input to be configured...

~ @ % | [ DeviceSettings [ F W mooL x
I M870.18001 Parameters Parameter Type Value  DefaultValue Unit  Description
#® Active Mode Enumeration of USINT Active High Active High Canfigure the Active Mode
e # Resistor Enumeration of USINT Pl Up Pull Up Configure the Resistor
e # Higher Threshold  LINT(1...32000) 5000 6000 my  Higher Threshold
# Lower Threshold  LINT(0..31999) 2000 2000 m¥  Lower Threshold

Information

Then select Parameters.

Parameter Description

Active Mode Active High: The input connects to the positive supply rail when
activated.
Active Low: The input connects to the negative supply rail when
activated.

Resistor Float: The input is floating when no connection is made. Commonly used
with PNP (Sourcing) type switched sensors.
Pull Up: An internal pull up resistor biases the input to the positive supply
rail when no connection is made. Commonly used with NPN (Sinking)
type switched sensors and volt-free contacts.
Pull Down: An internal pull down resistor biases the input to the negative
supply rail when no connection is made. Commonly used with volt-free
contacts.

Higher Threshold For Active High inputs, the input is detected as being active when above

this threshold with respect to the negative supply rail.

Lower Threshold

For Active Low inputs, the input is detected as being active when below
this threshold with respect to the negative supply rail.
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5.6 USING THE DISPLAY VISUALISATION IN THE PROJECT

CODESYS 3.5 includes the facility to design and manipulate the LCD of the device. While the
operation of the CODESYS environment is detailed within the CODESYS online document, this
section provides a quick-start guide to using the Visualisation component of CODESYS 3.5.

Devices -7 x
= 5 DsegAEroect =
= 3 Device (M870)
X X ) ) =20 PLC Logic
Right-Click Application, O S
A ) Ubrary Manager ¥ cut
select Add Object.... Bremeemo W o
= [ Task Configuration i
= & MaiiTask L
&=
& pic pre ] Delee
T Device Settings Devies Settt Refactoring a
= (i ms70_inputs (M870 Inputs) Properties...
M 18001 Digital_Input (80—
W 18002 (18002) | G :

H 18003 (1B003) ) Add Folder...

H 18004 (1B00S)

= wem_Outputs (M870 Output
H  QB001(QB001) & Logn
W QB00Z (gBO0Z) 2
M QB003 (QB003)
H  0B004 (QBO0Y)

= [ wa70_Buttons (M870 Buttons)

[ Edtobject
Edit Object With...

R e L L

Alarm configuration. ..
Appication. ..

Data Server...
DUT....

External Fle...

Global Varizble List.
Image Pool. .,

Interface...

@ritery Netwark Variable List (Recever)...
‘j FZT: 2 Network Variable st (Sender)...
;jj] Ej;L:ﬂ:;: Persistent Variables..,
[ Fs efts) POUL.,
(@ e (mioht 1) POU for implicit checks. .
‘—Tg F7 Right 2) Recipe Manager...
j : :zg:t jj Redundzncy Configuration...
@ Fn{:nmdgr Button) "8 Symbol Configuration. . ., i i
 Fi2Eoe) @ Tedist., Then select Visualisation.
@ Trace..
P8 Trend recording manager...
4 Unitconversion...
|8 visualization... ~|
Dieyices » 0 X
-

= 5l DsESAOFraject
= 3 Device (M370)
=B pLc Logic
- I} Application
m Library Manager
[5] Pic_prG (PRG)
'_@ Task Configuration
= & MainTask
] PLC_PRG
= g visU_TASK
EEI VisuElems, Visu_Prg
3 E] VVisualization Manager
Lﬂ TargetVisualization

Target Visualisation
shows that the
Visualisation will be used
on the Target Device

Double-Click
Visualisation to begin
editing. Refer to
CODESYS online
documentation for

@ Visualization
Ij Device_Settings {Device Settings)
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5.6.1 USING CUSTOM IMAGES ON THE DISPLAY

Many applications require custom images to be placed on the ehb SMARTdisplay 870 display. This is
controlled using an Image Pool within CODESYS. The Image Pool acts as a container for the images,
which are then selected for display.

5.6.1.1

ADDING AN IMAGE POOL

-2 x
. . . . DSES70Project i
Right-Click Application, it )
. = &1 pLc Logic
select Add Object.... =
(@ Library Manager & cut
[8) PLc_prG (PRG) By copy
= (@8 Task Configuration il
= & MainTask X Delete
8] pLc_PRG
= & visu_Tas Refactoring 4
&) visulems.Visu_Prg 2 Propertes...
= ) Visualization Manager
@ Torgetvuaizaton I é Add Object » Alarm configuration...
&) vsoizson Y ddross o Then select Image Pool
(i Device_Settings (Device Settings) [ EditObject Data Server...
= (i m870_inputs (M870 Inputs) Edit Object With... DUT....

H 18001 _Digital_Input (18001 Digital Input) | & e
H 1002 (1B002) z
H 18003 (18003)
H 18004 (18004)
= [@ m870_outputs (870 Outputs)
H Q8001 (QBO0Y)
H Q8002 (QB002)
M Q8003 (QB003)
H Q8004 (QB004)
= (@ m870_Buttons (M870 Buttons)

Logn

srPE4BBlLEBSLSROR

External Fe...
Global Variabe Lst..
Interface...
Network Variable List Receiver)...
Network Variable List (Sender)...
Persistent Variabes...

POU...

@ F1oefry POU for implicit chedls...
31 FZ8aR2 Recpe Manager...
1 F3(eft3)
= Redundancy Configuraton...
@ Faers) edkiviancy Coniga
@ Fstens) ™5 Symbol Configuration....
(@ s Right 1) ) Textlist...
@ 77 Right 2) e Trace...
@ rs @ant3) @ Trend recording manager...
@ o Rioht 9) =
25 Unit conversin...

(@ F11 Encoder Button)
@ F12 Encoder)

5.6.1.2 ADDING IMAGES TO THE IMAGE POOL

Double-Click the Image
Pool.

Continued overleaf...

Errors excepted

Yvices

E

Visualization...

151 DSESAOProject

=3 Device (Ma70)
=2 pLC Logic

= *r_,r Application

=] [ImagePool

m Library Manager
[£] PLc_PrG (PRG)
= |_@ Task Configuration
=% MairTask
] PLC_PRG
=g VISU_TASK
@ VisuElems . Visu_Prg
= E] Visualization Manager
Lﬁ Targetyisualization
@'I ‘Visualization
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\D ImagePool X

RIght-Cth the empty I|ne File name Image Link type

and select Insert Image. 7— 4l ox
Copy

Paste

¥ Delete
Insert Image

( Then Double-Click the

] ImagePool X 5

D il name mage Lk type ] empty space under File

o I name and click ...
—_

Select Image = I N

Browse to the image on

|Image File: | your computer...
J

What do you want to do with the image file?

() Remember the link.

(C) Remember the link and embed into project.
— . .

— (®) Embed into project.

And select how the image =
is stored in the project. I s ]

reload the file automatizally CIle OK When done

prompt whether to reload the file.
do nothing.

| @) Vsuslizaton | [5] PLCPRG '] ImagePool X

4

D Fietiding e Likiype Example entries in the
DsE DSEjpg Embedded Image Pool.
CONTROL control. NG B Embedded

5.6.1.3 USING THE IMAGE POOL ON THE DISPLAY

Entries within the Image Pool are automatically detected by the CODESYS Visualisation Toolbox and
are available for placing on the Visualisation.

Select Image Pool in the
Visualisation Toolbox

controls | Datefime managing controls | ImagePoal

5

Example entries in
the Image Pool ready
for placing on the
Visualisation. ehb CONTROL
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5.6.2 UTILISING THE TOUCHSCREEN AND WEBVISU®

ANOTE: Touchscreen functionality is available only on ehb5496-2 and ehb5496-3.
WebVisu® functionality is available only on ehb5496-3 (Only available on request).

The capacitive touchscreen of ehb5496-2 mimics the operation of a mouse within the CODESYS
environment. The following examples show how to utilise this functionality within the Visualisation.

5.6.2.1 SWITCHES, SLIDERS, COMBO BOXES, RADIO BUTTONS

Many CODESYS visualisation elements require no additional coding or settings to enable them for
use with the Touchscreen. These include Switches, Sliders, Comboboxes and Radio Buttons. Simply
add them to the Visualisation and map a variable to them. Touch them on the screen or click on the
Webvisu® to operate them.

Example:
Add a switch to the Visualisation. Usually these are found in the Toolbox under

Lamps/Switches/Bitmaps.

A Switch added to the ~ || = Position
Visualisation. o " 229
¥ 342 Select the variable
Width 100 to map to the button
- Height 100
Variable PLC_PRG.abSwitch[0]
o = Imagesettings

During the execution of the application, simply touch the switch on the screen or click on the WebVisu®
to operate it.
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5.6.2.2 NUMBER AND TEXT ENTRY

UK keyboard layout.

ANOTE: DSE_VISU library includes additional Dialogs for number and text entry, including

Number entry via the ehb SMARTdisplay Touchscreen requires the use of a Virtual Numpad.
Text entry via the ehb SMARTdisplay Touchscreen requires the used of a Virtual Keypad.

CODESYS include a simple number pad and a German layout keypad as a Dialog and are utilised as

follows.

A TextField added to

the Vi =t OnDialogClosed Configure...
& WLkl Rl OnMouseClick Configure.
OnMouseDown Configure...
T_'i_. OnMouseEnter Configur
Brlghtness Illo/os o OnMouseLeave Configur]  Locate Input
B B B OnMouseMove Configurl  configuration in the
properties and click
Configure next to
OnMouseClick
i Input Configuration =
# Close Dialog % Write a Varizhle
# OpenDialog
# Change the language Input type: h
# Change shown Visualization |\.-'isu9ialogs.Numpad -
# Execute command / \/ .
. ose variable to edit
#  switch Framevisualization Select the Dlalog to
45 \Write a Variable use ) Use text output variable
F  Ewecute ST-Code VisuDiangs.Numpad (@) Use anothervariable
“% Toggle a variable is Supplied with PLC_PRG.udiBacklight \
£ e arter CODESYS. Other o
dialoas mav be Initial display format: | ) i
U WELIS Select which variable to
avallalk_)kl)e depending Min 10 store the entry into
upon libraries you
g 3 100
DoubleClick Write a kmay have installed. / o
Variable to add this Dialog Title:  Enter dispiay brightness

entry to the action list

/|

[] Password field

Position to open input dialog:

(@) Use global setting {from Visualization manager)

() Centered

Cancel
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Example:
Upon touching the screen on the Visualisation element, CODESYS displays the selected Dialog.

Enter the value required.
ESC: Exit without saving the value.

OK or : Exit and update the variable with the text or value entered.

Should the value be outside the configured range, this is indicated, and the dialog remains on screen
to allow the correction to be made.

Backlight Brightness

llﬂlﬂllﬂl..l
ﬂﬂllﬂ'ﬂ-

Virtual Keypad Virtual Numpad

5.6.3 WEBVISU®

ANOTE: WebVisu® functionality is available only on
ehb SMARTdisplay 870 / Part.-No. ehb 5496-3 (only available on request)

€hb5496-3 includes CODESYS WebVisu® functionality. This ehb SMARTdisplay 870 includes an
integral webpage server, whereby a full copy of the project visualisation is available for viewing and
control by an external device supported by a web browser.

Example:

Connect a PC to ethernet. Ensure the PC can “route” through to the ehb SMARTdisplay 870. You may
need to consult your IT department to set up the network to allow this.

On the web browser, point it to port 8080 of the ehb SMARTdisplay 870. For example, if the

ehb SMARTdisplay IP address is 192.168.1.100 then point the web browser to
http://192.168.1.100:8080.
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5.7 USING THE CAMERA OVERLAY

ANOTE: ehb SMARTdisplay 870 (ehb5496-3 - only available on request) and above blends
the camera overlay with CODESYS visualisation and the camera display allowing all to be

visible at the same time.

Type SD870CameraOverlaySettings, contains options to Enable/Disable the overlay and control the

transparency.

5.8 ehb SMARTdisplay 870 CAMERA OVERLAY SETTINGS

Structure used for ehb SMARTdisplay 870 camera overlay display.

Variable
Enable

Type
BOOL

Description

Turns overlay ON / OFF

[0: Camera is not displayed.

M: Camera is displayed according to the settings of
Transparency and FileName below.

Transparency

UDINT

ANOTE: This parameter is NOT applicable if
FileName is specified.

Specifies the transparency of the overlay over the camera
display.

0: Overlay is not visible, Camera Only.

1 to 254: Overlay is ‘more visible’ the higher the value.
128: Overlay and Camera are equally visible.

255: Camera is not visible.

FileName

STRING

ANOTE: Leave this parameter empty if an overlay
image is not required. In this case, use Transparency
to control the blending of Camera and Visualisation.

ANOTE: Ensure FileName is correct when used. If
FileName does not exist, no Alpha Channel data is
available and the camera appears at 0 % visibility
(behind the CODESYS visualisation) and hence not
visible.

Overlay Image Filename (png, jpg, bmp).
The image should be sized to match the size of the camera
display within the application.

Transparency setting is not used, and the overlay image
transparency is taken from the Alpha Channel value contained
within the image. Some PC ‘Paint’ applications may call this
Transparency or use similar wording.
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6 EHB SMARTDISPLAY 870 CODESYS ERROR CODES

ehb SMARTdisplay 870 returns error codes to CODESYS when appropriate. Individual bits are set
within the returned value to indicate one or more error conditions. This can be mapped to a variable if
required and is available to view within CODESY'S under the Device Settings I/O Mapping as shown

below.

Device Settings Parameters

[ Device Settings 1/0 Mapping

Status

Information

Examples:

1\ The bus is not running. The shown values might not be
e

Channels.
Variable

k]
=]
k]
*
%
4y
%
4
k]
b

Mapping

Channel
Error Code
Device Temperature
Battery Voltage
Supply Voltage 1
Supply Voltage 2
Supply Voltage 3
Supply Voltage 4
Ignition Switch
Program Enable
Voltage Reference

Error Code is a bit field, detailed below. ]

rrent Value

120
18.2
15024
247

Prepared Value  Unit

<
my
mV
my
my
my

Description

Error Code: Check Manual for more information
Value of the Device Temperature

Battery Voltage
Supply Voltage 1
Supply Voltage 2
Supply Voltage 3
Supply Voltage 4
Ignition Switch
Program Enable
Voltage Reference

A Device error value of 120 (01111000 in binary) indicates that all four Output Supplies are Under

Voltage.

A Device error value of 2 (00000010 in binary) indicates Over Temperature.

6.1 DEVICE
Output Under Under Under Under Under Over Error
Reference Voltage Voltage Voltage Voltage Voltage Temperature
Outside Output Output Output Output Supply
Limits Supply 4 Supply 3 Supply 2 Supply 1

6.2 ANALOGUE INPUTS

Input
Configuration
Digital Invalid Invalid Error
Parameter Threshold
Voltage Invalid Over Inverted Error
Parameter Range Input
(<10 mV)
Current Invalid Over Wire Error
Parameter Range Break
(<4 mA)
Resistance Invalid Over Error
Parameter Range
Ratiometric Invalid Invalid Over Error
Parameter Reference Range
Errors excepted ISSUE: 4.1
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6.3 DIGITAL INPUTS

Input

Configuration

Digital Invalid Error
Parameter

Frequency Invalid Freq Over Error
Parameter Range

6.4 DIGITAL OUTPUTS

Output
Configuration
Digital Invalid Over Wire Error
Parameter Current Break
(Config)
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7 HARNESSES

Description ehb Part Manufacture Part
ehb SMARTdisplay 870 harness A ehb2402 N/A

ehb SMART(display 870 harness C ehb2403 N/A

ehb SMARTdisplay 870 ehb5621 N/A

Connector Harness Kit

(Set of 2)

M12 to Ethernet Cable M11350 N/A

M12 to USB Cable M11351 N/A

Panel Mounting Sealing Gasket XXXXXX N/A

7.1

ehb SMARTdisplay 870 CONNECTOR HARNESS KIT (ehb5621)

ehb Part ehb5621 consists of two cables as listed below. Connectors are fitted at one end, with cable
marking to identify the wires at the other end.

Assembly Ident

Connector A

Connector C

DEUTSCH Connector

No of Connections

Wire size

Wire Colour

Wire Idents

WIRRING
HARNESS ehb2402 (A)

1 =

0 mm

198"

SEL-GLLO

WIRRING
HARNESS ehb2403 (B)

ZUB0004 ZUB0005
DT16-18SA-K004 DT16-18SC-K004
18 18
0.5 mm2 (AWG 20) 0.5 mm2 (AWG 20)
Black Black
1t018 1t018

Cabe her-..sll'. 1000 rmm )

p
dd.a s

Assembly Idant. sleave

Black on white text

200 mm

SeL-gLLd

==
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100 mm
P p—
S35
e | ECL +VE
——= | ignition +YE[15)
1 CAN 1
[ ‘ CANZ
Cabde Marking Indent
[Black text, wihite Dackground)
Cable Length 1000 mm
00 mm
Assembly idenl. sleeve i
Black on white text
100 mm
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8 IMPORTANT NOTES FOR USE

How to use The device must only be operated with the supplies provided.
Use a mild cleaning agent to clean the device.
Do not insert any objects that are not designed for the specific purpose into the
openings of the unit, as this may cause problems in the electrical components.
When operating the device, always observe general accident prevention
regulations.

Safety Do not operate the ehb SMARTdisplay 870 device within range of strong
electromagnetic fields. Observe the temperature specifications.

Storage ehb SMARTdisplay 870 devices that are not being used must be stored as
described in the operating specifications.

Installation During the installation of the device follow the directions of the manufacturers of
plugs and wire harnesses.

Shipping When shipping, equipment must always be shipped in the original packaging or in
correspondingly sturdy packaging.
Use of unsuitable packaging constitutes negligence, hence rendering null and
void any claim to repairs under warranty.

Maintenance The ehb SMARTdisplay 870 requires no maintenance throughout its entire
service life and requires no special care.

Opening the The ehb SMARTdisplay 870 contains no parts that can be serviced, replaced or

device repaired by customers or third-party maintenance personnel.

The ehb SMARTdisplay 870 is sealed to protect against any unauthorised
opening. Please note that unauthorised opening will destroy the device.

’ CAUTION
— Do not use high-pressure cleaning equipment to clean the device.

Service personnel are to be fully instructed that high-pressure cleaners will
damage the device and void the warranty.

Display There is no warranty in case of improper operation (e.g. use of knife or
screw driver on Display).

A broken display is under no circumstances covered by warranty.

9 REPAIR OF DEVICES

If a repair does become necessary, please ship the device to:
ehb electronics gmbh
Hans-Bockler-Str. 20
30851 Langenhagen, Germany
Please always be sure to include a written description of the problem. This will considerably simplify
troubleshooting for ehb electronics gmbh service department and allow the device to be returned
more quickly. Or use our online service for returning the unit: www.ehbservice.de
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10 DISPOSAL
10.1 WEEE (WASTE ELECTRICAL AND ELECTRONIC EQUIPMENT)

If you use electrical and electronic equipment you must store, collect, treat, recycle and
dispose of WEEE separately from your other waste

11 MISC

hid

This product includes copyrighted third-party software licensed under the terms of the GNU General
Public License. A copy of the corresponding source code for all included third-party software is
available on request, please contact ehb Technical Support for additional information.

12 DOCUMENT INFORMATION, HISTORY

Project: ehb SMART(display 870
Document type: Technical documentation
Version: ISSUE: 1
Created on: 2018-10-10
Author: Tony
Version: Editing: on: by:
Issue 1 Initial release of document 2018-10-10 Tony
Issue 1.1 Changed some specification items. . Tony
Issue 2.0 Changes to support ehb SMARTdisplay 870 V2 . Tony
firmware.
Issue 2.1 Added Misc section. v Tony
Issue 3.0 Added features to support ehb SMARTdisplay 870 V3 . Tony
firmware including Format options and new Camera
Overlay support.
Issue 4.0 Added Touchscreen to cover enb5496-2 variant. 1. Tony
Added WebVisu® to cover ehb5496-3 variant.
Issue 4.1 Added Tightening Torque for M10 connections. A Tony
Corrected USB socket pinout
Added more detail on Screen Rotation
Issue 4.1 Adaption 2020-11-11 Ger, Kra,
Copyedit 2020-11-11 Hag
Issue 4.1 Iltem 7.1, Plug set ZUB0004 + ZUB0005 added 2021-02-02 Kra/Hag
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13 IMPRINT
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% electronics
smart industrial electronics

Customer Service:

Tel. +49-511-123207- 0

Fax  +49-511-123207-77
Email info@ehb-electronics.de

Hans-Bdckler-Str. 20
30851 Langenhagen
Germany

www.ehb-electronics.de

www.ehbshop.de
www.ehbservice.de
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