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NOTICE

This document contains information about one or more ABB products and may include a description
of or a reference to one or more standards that may be generally relevant to the ABB products. The
presence of any such description of a standard or reference to a standard is not a representation that
all of the ABB products referenced in this document support all of the features of the described or ref-
erenced standard. In order to determine the specific features supported by a particular ABB product,
the reader should consult the product specifications for the particular ABB product.

ABB may have one or more patents or pending patent applications protecting the intellectual property
in the ABB products described in this document.

The information in this document is subject to change without notice and should not be construed as
a commitment by ABB. ABB assumes no responsibility for any errors that may appear in this docu-
ment.

Products described or referenced in this document are designed to be connected, and to communicate
information and data via a secure network. It is the sole responsibility of the system/product owner to
provide and continuously ensure a secure connection between the product and the system network
and/or any other networks that may be connected.

The system/product owners must establish and maintain appropriate measures, including, but not lim-
ited to, the installation of firewalls, application of authentication measures, encryption of data, installa-
tion of antivirus programs, and so on, to protect the system, its products and networks, against security
breaches, unauthorized access, interference, intrusion, leakage, and/or theft of data or information.

ABB verifies the function of released products and updates. However system/product owners are ulti-
mately responsible to ensure that any system update (including but not limited to code changes, con-
figuration file changes, third-party software updates or patches, hardware change out, and so on) is
compatible with the security measures implemented. The system/product owners must verify that the
system and associated products function as expected in the environment they are deployed.

In no event shall ABB be liable for direct, indirect, special, incidental or consequential damages of any
nature or kind arising from the use of this document, nor shall ABB be liable for incidental or conse-
quential damages arising from use of any software or hardware described in this document.

This document and parts thereof must not be reproduced or copied without written permission from
ABB, and the contents thereof must not be imparted to a third party nor used for any unauthorized pur-
pose.

The software or hardware described in this document is furnished under a license and may be used,
copied, or disclosed only in accordance with the terms of such license. This product meets the require-
ments specified in EMC Directive 2004/108/EC and in Low Voltage Directive 2006/95/EC.
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Safety Summary

yy Electrostatic Sensitive Device
Ata\ Devices labeled with this symbol require special handling precautions as
ESD described in the installation section.
GENERAL Equipment Environment
WARNINGS  All components, whether in transportation, operation or storage, must be
in a noncorrosive environment.
Electrical Shock Hazard During Maintenance
Disconnect power or take precautions to insure that contact with ener-
gized parts is avoided when servicing.
SPECIFIC Page-56: Since the module has normally closed relay contacts the field
CAUTIONS power must be removed before replacement. It may be necessary to set
the process device manually to a safe state before the module is extracted.
Turning locking mechanism deactivates the module, that is, relay contacts
will close.
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About This User Manual

General

Any security measures described in this User Manual, for example, for user

@ access, password security, network security, firewalls, virus protection, etc.,
represent possible steps that a user of an 800xA System may want to consider
based on a risk assessment for a particular application and installation. This risk
assessment, as well as the proper implementation, configuration, installation,
operation, administration, and maintenance of all relevant security related
equipment, software, and procedures, are the responsibility of the user of the
800xA System.

This book provides a description of S800 I/O modules and termination units.

It provides instructions for site planning and installation, start-up and shutdown
procedures, and information regarding capacity and performance. This book is not
intended to be the sole source of instruction for the S800 I/O system.

User Manual Conventions

Microsoft Windows conventions are normally used for the standard presentation of
material when entering text, key sequences, prompts, messages, menu items, screen
elements, etc.

Feature Pack

The Feature Pack content (including text, tables, and figures) included in this
User Manual is distinguished from the existing content using the following
two separators:

3BSE020924-600 A 1



Warning, Caution, Information, and Tip Icons About This User Manual

Feature Pack Functionality

<Feature Pack Content>

Feature Pack functionality included in an existing table is indicated using a
table footnote (*):
* Feature Pack Functionality

Feature Pack functionality in an existing figure is indicated using callouts.

Unless noted, all other information in this User Manual applies to 800xA Systems
with or without a Feature Pack installed.

Warning, Caution, Information, and Tip Icons

@ OP P

This User Manual includes Warning, Caution, and Information where appropriate to
point out safety related or other important information. It also includes Tip to point

out useful hints to the reader. The corresponding symbols should be interpreted as
follows:

Electrical warning icon indicates the presence of a hazard that could result in
electrical shock.

Warning icon indicates the presence of a hazard that could result in personal
njury.

Caution icon indicates important information or warning related to the concept
discussed in the text. It might indicate the presence of a hazard that could result
in corruption of software or damage to equipment/property.

Information icon alerts the reader to pertinent facts and conditions.

Tip icon indicates advice on, for example, how to design your project or how to
use a certain function

12
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About This User Manual Terminology

Although Warning hazards are related to personal injury, and Caution hazards are
associated with equipment or property damage, it should be understood that
operation of damaged equipment could, under certain operational conditions, result
in degraded process performance leading to personal injury or death. Therefore,
fully comply with all Warning and Caution notices.

Terminology

A complete and comprehensive list of terms is included in System 800xA System
Guide Functional Description (3BSE038018*). The listing includes terms and
definitions that apply to the 800xA System where the usage is different from
commonly accepted industry standard definitions and definitions given in standard
dictionaries such as Webster’s Dictionary of Computer Terms. Terms that uniquely
apply to this instruction may be included here as part of this document.

Term Description

FCI The Fieldbus Communication Interface (FCI) device
contains the interface to the fieldbus (for example
PROFIBUS or AF100).

G3 compliant The module withstand more severe environmental
conditions according to ISA-S71.04.

I/O cluster An I/O cluster can have up to 12 I/O devices.

I/0 device A complete I/O device consists of one MTU and one I/O
module.

I/O module Is an active, electronic and signal conditioning unit. Can

be a part of an I/O device or a S800L 1/O module.

I/O station An |/O station consists of one or two FCI(s), 1-7 /O
clusters and up to 24 1/O devices.

ModuleBus Is an incremental, electrical or optical, bus for
interconnection of 1/0 devices.

3BSE020924-600 A 13



Related Documentation

About This User Manual

ModuleBus master

ModuleBus master can be a controller (AC 800M) or a
FCI. A ModuleBus master contains a ModuleBus
interface and power regulators. The FCI module can
manage 24 1/O devices and the controller up to 96 1/0O
modules (up to 12 directly and to the others in 1 to 7 I/O
clusters).

MTU The Module Termination Unit is a passive base unit
containing process terminals and a part of the
ModuleBus.

OSP Outputs Set as Predetermined. A user configurable
action on an output module when communications is lost
to the FCI or Controller

RTD Resistance Temperature Detector

SOE Sequence of events. Time stamping of status changes
for digital inputs.

TC Thermocouple

Related Documentation

The following is a listing of documentation related to the S800 I/O system.

Table 1. List of Documents Related to S800 1/O system

Title

Description

S800 I/0O Getting Started

Describes the general installation and
configuration information for the S800

I/O system.
S800 I/O Modules and Termination Units | Describes the modules and termination
with Intrinsic Safety Interface units with 1.S. interface in the S800 1/O
system.
S800 I/0O Fieldbus Communication Describes the AF100 FCI in the S800
Interface for AF100 User’s Guide I/O system.

14
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About This User Manual Released User Manuals and Release Notes

Table 1. List of Documents Related to S800 1/0 system (Continued)

Title Description

S800 I/0 Fieldbus Communication Describes the PROFIBUS-DP FCl in the

Interface for PROFIBUS-DP/DPV1 S800 /0 system.

S800 I/0 PROFIBUS_DP Fieldbus Describes the memory mapping on

Communication Interface Reference PROFIBUS for the S800 I/O system.

Manual

Interference-free Electronics Describes the rules for the installation of
equipment to ensure the correct
operation of equipment in environments
where disturbance are present.

Released User Manuals and Release Notes

A complete list of all User Manuals and Release Notes applicable to System 800xA
is provided in System 800xA Released User Manuals and Release Notes
(3BUA000263%*).

System 800xA Released User Manuals and Release Notes (3BUA000263%*) is
updated each time a document is updated or a new document is released. It is in pdf
format and is provided in the following ways:

*  Included on the documentation media provided with the system and published
to ABB SolutionsBank when released as part of a major or minor release,
Service Pack, Feature Pack, or System Revision.

*  Published to ABB SolutionsBank when a User Manual or Release Note is
updated in between any of the release cycles listed in the first bullet.

ﬂ A product bulletin is published each time System 800xA Released User Manuals
and Release Notes (3BUA000263%*) is updated and published to ABB
SolutionsBank.

3BSE020924-600 A 15
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Section 1 Introduction

The S800 1/0 is distributed as modular I/O that communicates with numerous
controllers over Advant Fieldbus 100 (AF100), PROFIBUS-DP, or directly.

The S800 I/O provides easy installation of the I/O modules and process cabling.

It is highly modularized and flexible so that I/O modules can be combined to suit
many applications. The S800 I/O can be mounted in many configurations to fit most

requirements.

Figure 1. S800 I/0 with Fieldbus Communication Interface CI801 and 1/O Modules

Mounted on Compact Type of Termination Units.

3BSE020924-600 A
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Product Overview Section 1 Introduction

Product Overview

The S800 1/O provides easy installation of the /O modules and process cabling.

It is highly modularized and flexible so that the I/O modules can be combined to suit
many applications, including most types of signals, HART and Intrinsic Safety
Interface. The S800 I/O modules and a Fieldbus Communication Interface (FCI) are
combined to form an I/O Station. The S800 I/O can be used in both single and
redundant applications.

In general, all S800 units are G3 compliant. G3 compliant modules withstand more
severe environmental conditions according to ISA-S71.04. The following S800
units are G2 compliant - SD821, SD822, SD823, SD831, SD832, SD833, SD834,
SS822, SS832, TB811 and CI830. G3 compliant versions of SD822 and SS822 are
also available (refer to SD8227 and SS8227).

All modules are marked with a bar code that shows the serial number, article ID and
the product revision number. A separate bar code strip is also enclosed along with
the module for placing on the module, if needed. The bar code is of type

Bar-code 128.

For more information, refer to S800 1/O Getting Started(3BSE020923*) manual.

The S800 I/O can be categorized into:
*  Module Termination Units (MTU)
¢ I/O modules — S800 I/O modules and S800L I/O modules.

S800 I/0 modules are designed to be used together with a Module Termination
Unit.

S800L I/O modules are designed to be directly mounted on a standard DIN rail.

The module also contains terminals for connections.

Module Termination Units and Terminal Units

The Module Termination Units (MTU) are passive base units used to house the /O
modules. They contain the process wiring terminals and a section of the
ModuleBus.

The Module Termination Units (MTU) distributes the ModuleBus to the I/O module
and to the next MTU. It also generates the correct address to the I/O module by
shifting the outgoing position signals to the next MTU.

18
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Section 1 Introduction Module Termination Units and Terminal Units

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The top part of the MTU can be removed to replace the termination board even with
the system running. Such a need can be caused by a damaged terminal screw.

The MTUs are available in tree versions (Compact, Extended and Redundant).

The Compact MTU version typically provides for a compact installation of the I/O
modules using 1 wire connections.

The Extended MTU version provides for a more complete installation on the MTU,
including 3 wire connection, fuses and field circuit power distribution. See Figure 3
and Figure 4 for an illustration of the MTUs together with the I/O modules.

The Redundant MTUs are used in redundant I/O applications. There is space on the
MTU for two I/O modules on separate ModuleBuses. See Figure 5.

3BSE020924-600 A 19



Module Termination Units and Terminal Units Section 1 Introduction

The Terminal Unit is a passive unit that enables 2- and 3-wire connections of
process signals. The Terminal Unit is mounted direct on an SS00L I/O module. See
Figure 2, S800L I/O module with terminal unit TU80S.
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Figure 2. S800L Module with TU805
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Section 1 Introduction Module Termination Units and Terminal Units

See Table 2 for information about the combination between MTU and I/O modules
and to specifications in Appendix A, Specifications for more information.
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Figure 3. Typical Compact MTU with 1/O Module
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Module Termination Units and Terminal Units

Section 1 Introduction
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Section 1 Introduction Module Termination Units and Terminal Units
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Figure 5. Typical Redundant MTU with 1/0 Module

TU805 Terminal Unit for 50 Volt Applications

The TUSOS is a 16 channel terminal unit. Used to enable 2- and 3-wire connections
on DI8O1 or DO801. The Terminal Unit is mounted direct on DIS01 or DOS8O1.

TU810/TU810V1 Compact MTU for 50 Volt Applications

The TU810 is a 16 channel compact module termination unit. The TU810 has three
rows of terminals for field signals and process power connections.
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TU811/TU811V1 Compact MTU for 250 Volt Applications

The TUS811 is a 8 channel compact module termination unit. The TU811 has three
rows of terminals for field signals and process power connection.

TU812/TU812V1 Compact MTU for 50 Volt Applications and 25 pin D-sub for
Process Connections

The TU812 is a 16 channel compact module termination unit. The TU812 has a 25
pin D-Sub connector for field signals and process power connections.

TU813 Compact MTU for 250 V Applications

The TU813 is a 8 channel compact module termination unit. The TU813 has three
rows of crimp snap-in connectors for field signals and process power connections.

TU814/TU814V1 Compact MTU for 50 Volt Applications

The TU814 is a 16 channel compact module termination unit. The TU814 has three
rows of crimp snap-in connectors for field signals and process power connections.

TU818 Compact MTU for 50 Volt Applications

The TU818 is a 32 channel compact module termination unit. It consists of 40 pole
screw-terminals for process connections.

TU819 Compact MTU for 50 Volt Applications

The TU819 is a 32 channel compact module termination unit. It consists of two
D-sub 25 pole connector for field signals and process power connections, which
enables connection to the Phoenix Varioface, ABB interfast and so on.

TU830/TU830V1 Extended MTU for 50 Volt Applications

The TU830 is a 16 channel extended module termination unit. The TU830 has three
rows of terminals for field signals and process power connection.

24
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TU831/TU831V1 Extended MTU for 250 Volt Applications

The TUS831 is a 8 channel extended module termination unit. TU831 has two rows
of terminals for field signals and process power connection.

TU833 Extended MTU for 50 Volt Applications

The TU833 is a 16 channel extended module termination unit. The TU833 has three
rows of spring-case terminals for field signals and process power connection.

TU834 Extended MTU for 50 Volt Applications

The TU834 is a 8 channel extended module termination unit. The MTU has two
rows of terminals for field signals and process power connection. The MTU has
place for 8 replaceable shunt sticks (i.e one shunt stick per channel) for conversion
of the input current signal to a voltage signal.

TU835/TU835V1 Extended MTU, Individually Fused per Channel for 50 Volt
Applications

The TU835 is a 8 channel extended module termination unit. The TU835 has two
rows of terminals for process power connection and a single row of field signal
connections. Each channel has one fused (3 A max.) transmitter power outlet
terminal and one signal terminal. Process voltage can be connected to 2 individually
isolated groups.

TU836/TU836V1 Extended MTU, Individually Fused per Channel for 250 Volt
Applications

The TUS836 is a 8 channel extended module termination unit. The TU836 has two
rows of terminals for field signals and process power connection. Each channel has
one fused (3 A max.) power outlet terminal and one signal return terminal. Process
voltage can be connected to 2 individually isolated groups.

ﬂ The standard fuse holder that comes with the TU836 can be changed to an
indicating fuse holder. This indicating fuse holder can be ordered from Phoenix
Contact:
15-30 VDC type, order 3118119
110-250 VAC type, order 3118106.
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Optional fuse holder with
fuse status indication for
15-30 VDC or 110-250 VAC

Standard
fuse holder

Figure 6. Exchange of Standard Fuse Holder for Indication Type

TU837/TU837V1 Extended MTU, Individually Fused per Channel for 250 Volt
Applications

The TU837 is a 8 channel extended module termination unit. The TU837 has two
rows of terminals for field signals and process power connection. Each channel has
one fused (3 A max.) power outlet terminal and two signal terminals. Process
voltage return can be connected to two individually isolated groups.

TU838 Extended MTU, Individually Fused per Channel for 50 Volt Applications

The TU838 is a 16 channel extended module termination unit. The TU838 has two
rows of terminals for field signals and process power connection. Each channel has
one fused (3 A max.) transmitter power outlet terminal and one signal terminal.
Process voltage can be connected to two individually isolated groups.

TU839 Extended MTU for 250 Volt Applications

The TU839 is a 8 channel extended module termination unit. TU839 has two rows
of terminals for field signals and process power connection. Each channel has one
sensor power outlet terminal and two signal terminals. Process voltage can be
connected to two individually isolated groups.
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TU842 Redundant Horizontal MTU for 50 V Applications

The TU842 is a 16 channel redundant module termination unit. The TU842 has
three rows of terminals for field signals and process power connection.It is intended
for mounting on a horizontal DIN rail. There is space on the MTU for two I/O
modules connected to separate ModuleBuses.

TU843 Redundant Vertical MTU for 50 V Applications

The TU843 is a 16 channel redundant module termination unit. The TU843 has
three rows of terminals for field signals and process power connection. It is intended
for mounting on a vertical DIN rail. There is space on the MTU for two I/O modules
connected to separate ModuleBuses.

TU844 Redundant Horizontal MTU for 50 V Applications

The TU844 is a 8 channel redundant module termination unit. The TU844 has two
rows of terminals for field signals and process power connection. It is a intended for
mounting on a horizontal DIN rail. The MTU has place for 8 replaceable shunt
sticks (i.e one shunt stick per channel) for conversion of the input current signal to a
voltage signal. There is space on the MTU for two I/O modules connected to
separate ModuleBuses.

TU845 Redundant Vertical MTU for 50 V Applications

The TU84S5 is a 8 channel redundant module termination unit. The TU845 has three
rows of terminals for field signals and process power connection. It is intended for
mounting on a vertical DIN rail. The MTU has place for 8 replaceable shunt sticks
(i.e one shunt stick per channel) for conversion of the input current signal to a
voltage signal. There is space on the MTU for two I/O modules connected to
separate ModuleBuses.

TU850 Extended MTU, Individually Current Limited and Disconnectable per
Channel for 50 V Applications

The TU850 is a 16 channel extended module termination unit. TU850 has two rows
of terminals for field signals and process power connection. Each channel has one
current limited sensor/transmitter power outlet terminal and one signal terminal.
Process voltage can be connected to two individually isolated groups.
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TU851 Extended MTU for 250 Volt Applications

The TU851 250V Extended MTU Which allows a maximum of 16 isolated I/O
channels and process voltage connections. It has a 32 pole screw-terminal for
process connections.

TU852 Redundant Horizontal MTU for 50 V Applications

The TU852 is a redundant module termination unit for up to 16 channels. The
TU852 has a two 25 pin D-Sub connector for field signals and process power
connections. It is a intended for mounting on a horizontal DIN rail. There is space
on the MTU for two I/O modules connected to separate Modulebuses.

TU854 Redundant Horizontal MTU for 50 V Applications

he TU854 is a 8 channel redundant module termination unit. The TU854 has a 25
pin D-Sub connector for field signals and process power connections. It is a
intended for mounting on a horizontal DIN rail. The MTU has place for 8
replaceable shunt sticks (i.e one shunt stick per channel) for conversion of the input
current signal to a voltage signal. There is space on the MTU for two I/O modules
connected to separate ModuleBuses.

TY801 Shunt Stick

The TYS801 is a shunt stick for current or voltage signals together with AI845 or
AI880 and TU844 or TU84S.

TY804 Shunt Stick

The TY804 is a shunt stick for NAMUR signals together with DP840 and TU844 or
TU84S.

TY820 Temperature Sensor

The TY820 can be used with AI835/AI835A and AI843 to measure cold junction
temperature.
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S800 I/O Modules

The I/O modules have open ventilated plastic enclosures. On the front of all I/O
modules there are at least three LEDs (FAULT, RUN and WARNING) indicating the
module status. Additionally some modules have LEDs indicating OSP or
PRIMARY, see Table 3 and Table 4.

I/0 modules may be replaced in a fully operational I/O station. Mechanical keying
on modules and MTUs protect /O modules from being inserted in positions where
they could be damaged by excessive voltage or current. An electronic type
designation ID in each module keeps the I/O module from being taken into
operation by the ModuleBus master, if a module’s ID doesn’t match the configured
module type definition. There are modules for both single and redundant
applications.

Refer to specifications in Appendix A, Specifications for more information.

Al810 Analog Input Module, 0...20 mA, 0...10 V

The AI810 Analog Input Module has 8 current and voltage inputs. The inputs are
independent for each channel, in that either voltage or current can be measured.

The current input is able to handle a short circuit to the transmitter supply without
damage. The input withstand HART communication.

Nominal input ranges are: 0(4)... +20 mA, 0(2)... +10 V.

Al815 Analog Input Module, 0..20mA, 0..5V, HART

The AI815 Analog Input Module has 8 analog inputs. The inputs can be configured
for voltage or current.

The module has HART pass-through functionality.
Nominal input ranges are: 0(4)...+20 mA, 0(1)...+5 V.

Al820 Differential Analog Input Module, +/-20 mA, +/-10V, +/-5V

The AI820 Differential Analog Input Module has 4 differential, bipolar
current/voltage inputs. This module is suitable for applications requiring high
common mode rejection ratings, and/or bipolar voltage or current inputs. Nominal
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input ranges are: -20...+20 mA, 0(4)...4+20 mA, -10...+10 V, 0(2)...+10 V,
-5..+45Vand 0(1)...4+45 V.

The current input is able to handle a short circuit to the transmitter supply without
damage. The input withstand HART communication.

Al825 Galvanic Isolated Analog Input Module, -20...+20 mA, 0(4)...+20 mA, -
10...+10 V, 0(2)...+10 V

The AI825 Galvanic Isolated Analog Input Module has 4 individually galvanic
isolated channels. This module is suitable for applications requiring galvanic
isolated channels, and/or bipolar voltage or current inputs. Nominal input ranges
are: -20...4+20 mA, 0(4)...4+20 mA, -10...+10 V, 0(2)...+10 V.

The current input is able to handle a short circuit to the transmitter supply without
damage. The input withstand HART communication.

AI830/AI830A RTD Input Module

The AI830/AI830A Analog Input, RTD Module has 8 RTD (Pt100, Cul0, Ni100
and Ni120 and resistor) inputs. The inputs allow 3-wire connection to RTDs. Inputs
are monitored for open-circuit, short-circuit. Reference channel and internal supply
are also monitored.

AlI835/AI835A Thermocouple/mV Input Module

The AI835/AI835A Analog Input, Thermocouple/mV Module has 8 differential
inputs for TC/mV measurements. One channel (channel 8) can be configured for
“Cold Junction” (ambient) temperature measurement, thus serving as the CJ-
channel for the other channels on the module. All 8 channels can be used if no CJ-
temperature measurement is needed. The inputs can be connected to a variety of
thermocouples with the following characteristics: B, C, E, J, K, N, R, S and T also
D, L and U for AI835A.

Al843 Thermocouple/mV Input Module, for Single or Redundant Applications

The AI843 Analog Input, Thermocouple/mV Module has 8 differential inputs for
TC/mV measurements. A separate channel is used for Cold Junction (ambient)
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temperature measurement. The input can be connected to a variety of thermocouples
with the following characteristics: B, C, E, J, K, L, N, R, S, T and U.

Al845 Analog Input Module, for Single or Redundant Applications

The AI845 Analog Input Module has 8 analog inputs. Each channel can be either a
voltage or current input. The module has advanced on-board diagnostics and HART
pass-through functionality. It can be used in both single and redundant application.
Nominal input ranges are: 0(4)...+20mA, 0(1)...+5V.

Al880/AI880A High Integrity Analog Input Module for Single or Redundant
Configuration

The AI880/AI880A High Integrity Analog Input Module is TUV certified for
IEC 61508 SIL3, and EN 954-1 Category 4.

The AI880/AI880A has 8 analog inputs. The channels are for current input. The
module has advanced on-board diagnostics. It can be used in both single and
redundant configuration.

The AI880/AIS80A complies with the NAMUR recommendation NE43, and
supports configurable over- and under range limits.

AI880A has support for HART pass-through communication. Nominal input range
is 0(4)...420mA.

A0810/A0810V2 Analog Output Module, 0...20 mA

The AO810/AO810V2 Analog Output Module has 8 current outputs. State of
outputs can be set to a predetermined (OSP) value if a communication error is
detected. Nominal output range is: 0(4)... 20 mA.

AO0815 Analog Output Module, 4...20 mA, HART

The AO815 Analog Output Module has 8 analog outputs. State of outputs can be set
to a predetermined (OSP) value if a communication error is detected. The module
has HART pass-through functionality. Nominal output range is 4...20 mA.
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A0820 Bipolar Analog Output Module, -20 mA...+20 mA, -10 V..+10 V

The AO820 Bipolar Analog Output Module has 4 bipolar current or voltage outputs.
The choice of either current or voltage output is configurable per channel. Outputs
are individually galvanically isolated. State of outputs can be set to a predetermined
(OSP) value if a communication error is detected. Nominal output range are:

-20... +20 mA, 0(4)... 420 mA, -10... +10 V, 0(2)... +10 V.

AO0845/A0845A Analog Output Module, for Single or Redundant Applications

The AO845/A0845A Analog Output Module has 8 analog outputs. State of outputs
can be set to a predetermined (OSP) value if a communication error is detected. The
module has advanced on-board diagnostics and HART pass-through functionality. It

can be used in both single and redundant applications. Nominal output range is:
4..20mA.

DI810 Digital Input Module, 24 V, Current Sinking

The DI810 Digital Input Module has 16 channels for 24 volt d.c. digital inputs.
The inputs are divided into two isolated groups of eight channels with a voltage
supervision input for each group. Each input channel provides current limiting,
EMC protection, input state LED indicator and optical isolation from the
ModuleBus.

DI811 Digital Input Module, 48 V, Current Sinking

The DI811 Digital Input Module has 16 channels for 48 volt d.c. digital inputs.
The inputs are divided into two isolated groups of eight channels with a voltage
supervision input for each group. Each input channel provides current limiting,
EMC protection, input state LED indicator and optical isolation from the
ModuleBus.

DI814 Digital Input Module, 24 V, Current Sourcing

The DI814 Digital Input Module has 16 channels for 24 volt d.c. current source
digital inputs. The inputs are divided into two isolated groups of eight channels with
a voltage supervision input for each group. Each input channel provides current
limiting, EMC protection, input state LED indicator and optical isolation from the
ModuleBus.
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DI818 Digital Input Module, 24 V, Current Sinking

The DI818 Digital Input Module has 32 channels for 24 volt d.c. digital inputs. The
inputs are divided into two isolated groups of 16 channels with a voltage supervision
input for each group. Each input channel provides current limiting, EMC protection,
input state LED indicator and optical isolation from the ModuleBus.

DI820 Digital Input Module, 120 V a.c./d.c.

The DI820 Digital Input Module has 8 channels for 120 volt a.c./d.c. digital inputs.
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for
channels 2 - 4, and channel 8 can be used for channels 5 - 7. If voltage supervision is
disabled, channels 1 and 8 can be used as normal inputs. Each input channel
provides current limiting, EMC protection, input state LED indicator, noise filter
and optical isolation from the ModuleBus.

DI821 Digital Input Module, 230 V a.c./d.c.

The DI821 Digital Input Module has 8 channels for 230 volt a.c./d.c. digital inputs.
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for
channels 2 - 4, and channel 8 can be used for channels 5 - 7. If voltage supervision is
disabled, channels 1 and 8 can be used as normal inputs. Each input channel
provides current limiting, EMC protection, input state LED indicator, noise filter
and optical isolation from the ModuleBus.

DI825 Digital Input Module, 125 V d.c. with SOE

The DI825 Digital Input Module had 8 channels for 125 V d.c. digital inputs and
sequence of events (SOE) handling capabilities. The sequence of events time stamp
has a resolution of 0.4 ms for each input channel. The inputs are individually
isolated. Channel 1 can be used as voltage supervisor for channels 2 - 4, and channel
8 can be used for channels 5 - 7. If voltage supervision is disabled, channels 1 and 8
can be used as normal inputs. Each input channel provides current limiting, EMC
protection, input state LED indicator, noise filter and optical isolation from the
ModuleBus.
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DI828 Digital Input Module, 120 V a.c \ d.c

The DI828 Digital Input Module has 16 channels for 120 volt a.c./d.c. digital inputs.
The inputs are individually isolated. Channel 1 can be used as voltage supervisor for
channels 2 - 8, and channel 16 can be used for channels 9 - 15. If voltage
supervision is disabled, channels 1 and 16 can be used as normal inputs. Each input
channel provides current limiting, EMC protection, input state LED indicator, noise
filter and optical isolation from the ModuleBus.

DI830 Digital Input Module, 24 V d.c. with SOE, Current Sinking

The DI830 Digital Input Module has 16 channels for 24 volt d.c. digital inputs and
sequence of events (SOE) handling capabilities. The sequence of events time stamp
has a resolution of 0.4 ms for each input channel. The inputs are divided into two
isolated groups of eight channels with a voltage supervision input for each group.
Each input channel provides current limiting, EMC protection, input state LED
indicator and optical isolation from the ModuleBus.

DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking

The DI831 Digital Input Module has 16 channels for 48 volt d.c. digital inputs and
sequence of events (SOE) handling capabilities. The sequence of events time stamp
has a resolution of 0.4 ms for each input channel. The inputs are divided into two
isolated groups of eight channels with a voltage supervision input for each group.
Each input channel provides current limiting, EMC protection, input state LED
indicator and optical isolation from the ModuleBus.

DI840 Digital Input Module, for Single or Redundant Applications

The DI840 Digital Input Module has 16 channels for 24 V d.c. digital inputs and
sequence of events (SOE) handling capabilities. The sequence of events time stamp
has a resolution of 1 ms for each input channel. Each input channel provides current
limiting, EMC protection, input state LED indicator and optical isolation from the
ModuleBus. The module has advanced on-board diagnostics. It can be used in both
single and redundant applications.
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DI880 High Integrity Digital Input Module, for Single or Redundant
Configuration

The DI880 High Integrity Digital Input Module is TUV certified for
IEC 61508 SIL3 and EN 954-1 Category 4.

The DI880 has 16 channels for 24 V d.c. digital inputs and sequence of events
(SOE) handling capabilities. The sequence of events time stamp has a resolution of
1 ms for each input channel. Each input channel provides current limiting, EMC
protection, input state LED indicator and optical isolation from the ModuleBus.The
input voltage range is 18 to 30 V d.c. and the input current is 7 mA at 24 V d.c. The
module has advanced on-board diagnostics. It can be used in both single and
redundant configuration.

DI885 Digital Input Module, 24 V/48 V d.c. with SOE, Current Sinking

The DI885 Digital Input Module has 8 channels for 48 volt d.c. digital inputs with
or without open-circuit monitoring (wire break supervision), or 24 volt d.c.
electronic inputs without open-circuit monitoring; and sequence of events (SOE)
handling capabilities. The sequence of events time stamp has a resolution of 1 ms
for each input channel. The inputs are arranged in one group of 8 channels.

Each input channel provides current limiting, EMC protection, input state LED
indicator and optical isolation from the ModuleBus. The DI885 also has the
capability to monitor an internal or external sensor power supply (60 V d.c. max.).

DO810 Digital Output Module, 24 V, 0.5 A, Current Sourcing

The DO810 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, digital
outputs. The outputs are divided into two isolated groups of eight channels with a
voltage supervision input for each group. Each output channel provides protection
against short circuits to ground, over-voltage, over-temperature, EMC protection,
output state LED indicator and optical isolation from the ModuleBus. State of
outputs can be set to a predetermined (OSP) value if a communications lost error is
detected.
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DO814 Digital Output Module, 24V, 0.5 A

The DO814 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, current
sinking digital outputs. The outputs are divided into two isolated groups of eight
channels with a voltage supervision input for each group. Each output channel
provides protection against short circuits to power supply, over-temperature, EMC
protection, output state LED indicator and optical isolation from the ModuleBus.
State of outputs can be set to a predetermined (OSP) value if a communications lost
error is detected.

DO815 Digital Output Module, 24 V, 2 A, Current Sourcing

The DOS815 Digital Output Module has 8 channels, 24 voltd.c., 2 A, digital outputs.
The outputs are divided into two isolated groups of four channels with a voltage
supervision input for each group. Each output channel provides protection against
short circuits to ground, over-temperature, EMC protection, output state LED
indicator and optical isolation from the ModuleBus. State of outputs can be set to a
predetermined (OSP) value if a communications lost error is detected.

DO818 Digital Output Module, 24 V, 0.5 A, Current Sourcing

The DO818 Digital Output Module has 32 channels for 24 volt d.c., 0.5 A, digital
outputs. The outputs are divided into two isolated groups of 16 channels with a
voltage supervision input for each group. Each output channel provides protection
against short circuits to ground, over-voltage, over-temperature, EMC protection,
output state LED indicator and optical isolation from the ModuleBus. State of
outputs can be set to a predetermined (OSP) value if a communications lost error is
detected.

DO0820 Digital Output Module, Relay Normally Open

The DO820 Digital Output Module has 8 channels for 230 volt a.c./d.c. relay
outputs. The outputs are individually isolated. Each output channel provides a relay
contact (NO - Normal Open), EMC protection, output state LED indicator and
optical isolation from the ModuleBus. State of outputs can be set to a predetermined
(OSP) value if a communications lost error is detected. Internal voltage is
supervised.
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DO0821 Digital Output Module, Relay Normally Closed

The DO821 Digital Output Module has 8 channels for 230 volt a.c./d.c. relay
outputs. The outputs are individually isolated. Each output channel provides a relay
contact (NC - Normal Closed), EMC protection, output state LED indicator and
optical isolation from the ModuleBus. State of outputs can be set to a predetermined
(OSP) value if a communications lost error is detected. Internal voltage is
supervised.

DO0828 Digital Output Module, Relay Normally Open

The DO828 Digital Output Module has 16 channels for 250 AC / 125V DC relay
outputs. The outputs are individually isolated. Each output channel provides a relay
contact (NO - Normal Open), EMC protection, output state LED indicator and
optical isolation from the ModuleBus. State of outputs can be set to a predetermined
(OSP) value if a communications lost error is detected. Internal voltage is
supervised.

DO840 Digital Output Module, for Single or Redundant Applications

The DO840 Digital Output Module has 16 channels for 24 V d.c. The maximum
continuos output current is 0.5 A. The module has advanced on-board diagnostics. It
can be used in both single and redundant applications.

DO880 High Integrity Digital Output Module, for Single or Redundant
Configuration

The DO880 High Integrity Digital Output Module is TUV certified for
IEC 61508 SIL3 and EN 954-1 Category 4.

The DO880 has 16 channels for 24 V d.c. The maximum continuous output current
is 0.5 A. The module has advanced on-board diagnostics. It can be used in both
single and redundant configuration.
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DP820 Incremental Pulse Counter Module

DP820 is an two-channel pulse counting module for incremental pulse transmitters
up to 1.5 MHz. Each channel contains counters and registers for position/length and
speed/frequency measurement. Each channel provides three balanced inputs for
connection of a pulse transmitter, one digital input and one digital output.

Pulse transmitters with RS422, +5V, +12 V, +24 V and 13 mA interfaces can be
connected to DP820.

DP840 Incremental Pulse Counter Module, for Single or Redundant
Applications

DP840 has 8 channels and each channel can be configured for pulse count or
frequency measurement. The maximum frequency of input signals is 20 kHz. The
inputs can also be read as digital input signals.

Input signal range NAMUR, 12 V and 24 V.

S800L 1/0 Modules

The I/0 modules have open ventilated plastic enclosures and a bottom of sheet
metal. On the front of each I/O module there is one LED (STATUS) indicating the
module status and digital /O modules have one status LED for each channel. Refer
to Hardware Indicators on page 47 for the status indication of the LEDs.

An electronic type designation ID in each module keeps the I/O module from being
taken into operation by the ModuleBus master, if a module’s ID doesn’t match the
configured module type definition.

Refer to specifications in Appendix A, Specifications for more information.

The module can be mounted on a standard DIN rail. The module is locked to the
DIN rail by using the locking screw.

The process connection is done via detachable connectors.
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The I/O module distributes the ModuleBus to the next module. It also generate the
correct address to the next module by shifting the outgoing position signals.
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Figure 7. Dimensions for SS§00L Modules

Al801 Analog Input Module, 0...20 mA
The AI801 Analog Input Module has 8 current inputs.

The current input is able to handle a short circuit to the transmitter supply without
damage. The input withstands HART communication.

Nominal input ranges are: 0(4)... +20 mA.

AO0801 Analog Output Module, 0...20 mA

The AO801 Analog Output Module has 8 current outputs. State of outputs can be set
to a predetermined (OSP) value if a communications error is detected. Nominal
output range is: 0(4)... 20 mA.
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DI801 Digital Input Module, 24 V, Current Sinking
The DI801 Digital Input Module has 16 channels for 24 volt d.c. digital inputs.

One input channel can be used for sensor voltage supervision. Each input channel
provides current limiting, EMC protection, input state LED indicator and optical
isolation from the ModuleBus.

DI802 Digital Input Module, 120 V a.c./d.c., Current Sinking

The DI802 Digital Input Module has 8 channels for 120 volt a.c./d.c. digital inputs.
Channel 8 can be used for sensor voltage supervision. Each input channel provides
current limiting, EMC protection, input state LED indicator and optical isolation
from the ModuleBus.

DI803 Digital Input Module, 230 V a.c./d.c., Current Sinking

The DI803 Digital Input Module has 8 channels for 230 volt a.c./d.c. digital inputs.
Channel 8 can be used for sensor voltage supervision. Each input channel provides
current limiting, EMC protection, input state LED indicator and optical isolation
from the ModuleBus.

DO801 Digital Output Module, 24 V, 0.5 V, Current Sinking

The DO801 Digital Output Module has 16 channels for 24 volt d.c., 0.5 A, digital
outputs. Each output channel provides protection against short circuits to ground,
over-voltage, over-temperature, EMC protection, output state LED indicator and
optical isolation from the ModuleBus. State of outputs can be set to a predetermined
(OSP) value if a communications lost error is detected.

DO802 Digital Output Module, 24-250 V, Relay Normally Open

The DO802 Digital Output Module has 8 channels for 24-250 volt d.c., digital
outputs. Each output channel provides protection against short circuits to ground,
over-voltage, over-temperature, EMC protection, output state LED indicator and
optical isolation from the ModuleBus. State of outputs can be set to a predetermined
(OSP) value if a communications lost error is detected.

40
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Section 1 Introduction Prerequisites and Requirements

Prerequisites and Requirements

When the S800 I/O is used with controllers as part of their I/O system, the
controllers need to have an interface to the fieldbus network. The fieldbus network
connects to a Fieldbus Communications Interface (FCI) with S800 I/O installed.
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Section 2 Configuration

Module Termination Units (MTU)

Each MTU is used with certain types of I/O Modules. Refer to Table 2 that shows
the relationship between MTUs and I/O Modules. Each MTU has two mechanical

keys that have to be set for the type of I/O module that is installed on it.

Table 2. MTU Usage and Key Settings

H B |3 Mech.
£ 5 5| ™ ™ s B v N~ T T g g k-] k-] Ke
S1E|EE B |8 Qi [P |8} Ko
Module | § | 5 | 8 |8|R 82 3| 5 & 3|2 353§ gil5 s
Type | 2 | R |22/ 888aa8 838232383
~ g g g g g 00| | | O 0 P x© < x | ©© (O Key Key
= === S| D
> - |- |~ - = = = = o 3 F|F| 1 2
=1 =1 =
= = =
Al810 X X X |- - X | -1-|X]|-[X]- - Xl -1A E
Al815 X X X |- - X |-1- - - - -1 -1C C
Al820 X X - - - X |-{-|-1-1-1- - -1 -1 B B
Ag2s | - | - | - - x| - X -] -] - -|-|D|A
AI830/ X | = -1 - | x |-|-|-]-]-]-] - -l AlF
AI830A | X
AI835/ X S I S S I S T s e -|-1B| A
AI835A | X X
AB4A3 | - | - | X || - | X |-|-]-|-|-]-] X -l-/B| A
Al845 X X X |- - X [ -]-|X]|-1X]|- - X -1 -1C C
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Module Termination Units (MTU)

Table 2. MTU Usage and Key Settings (Continued)
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joedwo)

€lent risnlL

weduod 6L

weduod gL |

wedwod L8N 1 ZL8NL

X

X
X

oisnlL

X
X
X

X
X
X

X
X
X

Module
Type

Al880

AI880A
AO810/
AO810V2

AO815

AO820
AO845

AO845A | X

DI810
DI811

DI814

DI818

DI1820
DI1821

DI1825

DI1828

DI830
DI831

DI1840
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Section 2 Configuration Module Termination Units (MTU)

Table 2. MTU Usage and Key Settings (Continued)

g 3 |3 Mech.

E | 3 |s|lo | @ 3 3 gzl 3 3|8 |38 s | 3 Ke

SLelalg .8, 58 H2 15 <F 8| % setin
Module | £ | 5 | 8 |S|P SR ¥| & 3 E|P| & &S 838|585 g

) 2 ® |2l 59 Pl xedIDIes
Wpe | R F 5|55 25 3288 88CEPREE B keylkey
= I = I e | 2 oo ] e | e 3 e I e ] s I A =

% | F |F|F = FlRFFFFJ P -] 1 2

o = o]

= = -
DIB8D | XN | XM [ x@ | .| - | X@ | |-|-|-]|-]-|x@] - |-|-1F|F
DI85 | X | X | X |-| - | X |-|-|-|-|-]-] - - |-l-|B|F
DO810 | X | X | - |[-| - | X |-|-|-|-|-|-] - - -l-lAlA
DO814 | X | X | - |[-| - | X |-|-|-]-|X|-] - - |-]-|B|E
DO815 | X | X® | - |- - | X |-|-|-]-|-|-] - - l-l-lAalA
DO818 | - | - | X [X| - | X |-|-|-|-|-|-] - - |-l-lE| A
DO820 | - | - | - |-| X | - |[X|[-|-|X|-|-| - - |-|Ix|A|D
DO821 | - | - | - |- X | - [X|-|-|X|-|-] - - |-Ixlc|a
Do828 | - | - | - |- - | - |-|-|-|-|-]|-| - _l-Ixl el D
DO840 | X | X | - |[-| - | X |-|-|-|-|-|-| x| - |-]-]C]|E
DO880 | X | X | - |[-| - | X |-|-|-|-|-|-| X | - |-]-|F]|E
DP820 | X | X | - |-| - | X [-|-|-|-|-]-| - - |-|-lc| B
DP840 | X | X | X |[-| - | X |-|-|-|-]-|-]| X | X |-]-]C|F

(1) If single Compact MTUs (TU810, TU812 or TU814) are used, refer to the Technical Description 3BSE050455.

(2) If the outgoing sensor supplies are not used to feed the sensor in the field, refer to the Technical Description
3BSE050455.

(3) TU812 is not recommended due to the maximum rated current.

Connecting an MTU to the ModuleBus master, cluster modem or to another MTU,
automatically sets up the address selection of that MTU. There are no jumpers or
switches that need to be set before installing an I/O module.
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I/O Modules

Section 2 Configuration

MTUs are placed on the DIN rails, and then connected to the preceding MTU,
ModuleBus master or cluster modem. Once connected, the MTU is locked in place
by the bottom latch which also bonds it to the chassis ground.

/0 Modules

S800 I/O Modules

Each I/O module is installed on an MTU. Table 2 shows the MTUs that can be used
with each I/0 module type. I/O modules do not have any jumpers or switches that
need to be set before installing on an MTU. Refer to Appendix A, Specifications for
more information.

I/0 modules are installed by aligning the connectors of the MTU and I/O module
and then pushing the units together. After connected to the MTU, the I/O module is
then locked in place by the I/O Module Lock/Switch which also activates a switch to
enable power to the I/O module.

S800L I/0O Modules

The I/0 modules are installed directly on the DIN rail and locked with the locking
screw. The process signal are connected to a pluggable connector on the module.

There are no jumpers or switches that need to be set.
The I/0 module automatically set up the address for the next I/O module.

To enable 2- and 3-wire connection to 16 channels DI and DO modules, TU80S5 is
used. TU8OS is mounted directly on the module.

46
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Section 3 Maintenance

Preventive Maintenance

For preventive maintenance, refer to S800 I/0 Getting Started (3BSE020923%*)
manual.

Hardware Indicators

S800 1/0 Module LEDs

Figure 8 shows examples of front panels for different types of I/O modules.

On the front of all I/O modules, there are at least three LEDs (FAULT, RUN and
WARNING) indicating the module status. Additionally, some modules have LEDs
indicating OSP or PRIMARY, see Table 3 and Table 4.

Each digital channel has one LED indicating the current state (on/off).
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S800 I/0 Module LEDs

Section 3 Maintenance

Table 3. Standard LEDs on S800 1/0 Modules

Marking

Color

Description

F (FAULT)

Red

Fatal internal module error is detected
(Error State) or I/O module is in any of the
start-up states (Init State or Not Configured
State). (1)

R (RUN)

Green

I/O module is running in Operational State.

W (WARNING)

Yellow

Internal or external channel error is
detected, (module continues to run).

O (OSP)

Yellow

I/O module is in OSP (Output Set to
Predetermined) State where the outputs are
driven to the OSP value. OSP State is
entered upon demand from the master (e.g.
Profibus) or automatically due to lack of
incoming communication.

PRIM
(PRIMARY)

Yellow

I/O module is primary within a redundant
pair.(z)

Channel status

Yellow (red)

Indicates the current state (on/off). On
some modules this LED also indicates
channel error (red).

(1) The FAULT LED is turned on at power-on and restart. The LED is turned off after the first
successful access to the module in Not Configured State. If a module with advanced diagnostics
detects a fatal internal error, it enters Error State and turns on the FAULT LED.

(2) In aredundant configuration, the primary /O module is scanned at the specified cycle time to
supply input values to the application, while the backup 1/O module is scanned at a lower cycle
for diagnostic purpose. The input values from the backup module are not used by the

application.
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Section 3 Maintenance

S800 I/0 Module LEDs

Table 4. S800 1/0 Module LED Indications in Different States

Msot::i:e Run Fault |Warning| OSP Primary | Channel status
Init Off On Off Off off  |DI on/Off (1),
DO Off
Not Flashing/| On/Off | On/Off Off off | DI on/Off (1),
Configured Off ) DO Off
Ready Flashing/ Off On/Off Off Off DI On/Off,
Off DO Off
Operational On Off On/Off Off On/Off | On/Off
OSP On Off On/Off On On/Off | On/Off
Error Off On On/Off Off Off DI On/Off,
DO Off

(1) The DI signal status for module DI830, DI831, DI880, DI885, DP820 is only OFF.
(2) Will be switched off after the first successful access to the module.
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S800 I/O Module LEDs Section 3 Maintenance

Normally when an I/O module has been removed from the configuration, the
ModuleBus master will do a restart of the module. The module will end up in the

NOT CONFIGURED state.
oF oF oF oF oF
oR oR oR oR oR
ow ow ow ow oW
00 00 [eX©]
o1 o1 o PX1
02 02 o UP1
o3 o3 o ST1
o4 o4 oDI1
o5 o5 o SY1
o6 o6 o DO1
o7 o7 o TP1
o8 o8 o UL1
o9 o9 o PX2
010 010 o UP2
o11 o11 o ST2
012 o012 o DI2
013 013 oSY?2
o14 o014 °DO2
015 015 o TP2
016 o016 o uUL2
DO810 DI810 AO810/A0810V2 AlI810 DP820

Figure 8. Examples of S800 I/0O Module LED Locations

50 3BSE020924-600 A



Section 3 Maintenance

S800L 1I/O Module LED

S800L 1/0 Module LED

Figure 9 shows examples of front panels for different types of I/O modules. On the
front of each I/O module there is one LED indicating the module status.

See Table 5 and Table 6 for information on the meaning and indications for these

modules.

Each digital channel has one LED indicating current state (on/off).

Table 5. Standard LED on S800L 1/0 Modules

Marking

Color

Description

S (Status)

Red

Fatal internal module error is detected
(ErrorState) or I/O module is in any of the
start-up states (Init State or Not Configured
State). (1)

Green

I/O module is running in Operational State
or OSP State.

(1) The Status LED is indicating red at power-on and restart. The LED is turned off after the first
successful access to the module in Not Configured State. If a module with advanced diagnostics
(for example, Al/AO) detects a fatal internal error, it enters Error State and turns on the FAULT

LED.

Table 6. S800L 1/O Module LED Indications in Different States

Module state Status Channel status
Init Red Off
Not Configured | Red/off (V) Off
Ready Off DI On/Off, DO Off
Operational Green On/Off
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S800L I/O Module LED Section 3 Maintenance

Table 6. S800L 1/0 Module LED Indications in Different States (Continued)

Module state Status Channel status
OSP Green On/Off
Error Red DI On/Off, DO Off

(1) Will be switched off after the first successful access to the
module.

Normally when an I/O module has been removed from the configuration, the
ModuleBus master will do a restart of the module. The module will end up in the
NOT CONFIGURED state.

| | |
[ s S123456 78910111213141516
0
2
<
0
Al801 DO801
0(4)...20 mA 24V 05A
o[ o
L+L-24V L+L-24V
P L T LAy 12345678910 11 12 13 14 15 16

Figure 9. Examples of S800L I/O Module LED Locations
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Section 3 Maintenance Error Messages

Error Messages

Refer the relevant controller manuals.

Fault Finding and User Repair
S800 I/O Module Replacement

General

All I/O modules can be exchanged online and with the process power supply
connected, except for relay outputs with normally closed contacts. This is possible
because the module deactivates when the I/O module lock switch is turned to
unlock.

ﬂ Replacement of an S800 I/O module affects all channels on the module. In some
cases, it indirectly affects the outputs through some application function, on
another module.

The system software in the ModuleBus master checks automatically that all I/O
modules function correctly. In the event of module fault, and module exchange, the
module and associated signals are marked as faulty.

The system software checks that the module that is inserted is correct. If this is the
case, the F(ault) LED is turned off, and after the initial configuration, and the R(un)
LED activated, and the module resumes its normal function.

The following topics contain general instructions for replacement of modules, and
Table 7 gives additional information about handling the replacement of individual
modules.

Practical Execution
Before replacing the faulty I/O module:
1. Refer to S800 /O Getting Started (3BSE020923*) manual.

2. As special restrictions apply to each module type, see the descriptions in
Table 7 for useful information on individual module types.

3. Check if the new module can be a suitable replacement.
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S800 I/0 Module Replacement

Section 3 Maintenance

To replace the module:

1. Loosen the module locking.

Grip the module firmly and extract the module.

Insert the new module carefully.

2
3
4. Store extracted modules in envelopes.
5

Ensure that the module contacts connect properly with the contacts in the
MTU, and then lock the module in place.

The module is initialized automatically by the system, and the F(ault) LED is
turned off and the R(un) LED is activated.

6. Perform a function test on the new module.

Additional Information for Replacement of Individual S800 I/O Modules

Table 7 lists S800 I/O modules and provides additional information for replacement

of the modules.

Table 7. Replacement information for S800 1/0 Modules

Module Type Settings Comments
Al810, Al815, No settings Replacement with power applied is
AI820, AI825, possible.
AI830, AI830A, Turning locking mechanism deactivates the
AI835, AI835A, module.
Al843, Al845,
AI880, AI880A,
AI890, AI895
Analog Input
AO0810, AO815, No settings Replacement with power applied is

AO810V2, A0820,

AO845, AO845A,
AO0890, AO895
Analog Output

possible.

It may be necessary to set the process
device manually to a safe state before the
module is extracted.

Turning locking mechanism deactivates the
module.
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Section 3 Maintenance

S800 I/0 Module Replacement

Table 7. Replacement information for S800 I/0 Modules (Continued)

Module Type Settings Comments

DI810, DI811, No settings Replacement with power applied is

DI814, DI820, possible.

DI821, DI890 Turning locking mechanism deactivates the

Digital Input module.

Di1825, DI830, No settings Replacement with power applied is

DI831, DI840, possible.

DI880, DI885 Turning locking mechanism deactivates the

SOE

DO810, DO814 No settings Replacement with power applied is

DO815, DO840, possible.

DO880, DO8YO It may be necessary to set the process

Digital Output device manually to a safe state before the
module is extracted.
Turning locking mechanism deactivates the
module.
If DO880 is removed from the MTU, the
connected output is automatically turned to
safe state (de-energized).

DO820 No settings Replacement with power applied is

Digital Output

possible.

It may be necessary to set the process
device manually to a safe state before the
module is extracted.

Turning locking mechanism deactivates the
module.
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Section 3 Maintenance

Table 7. Replacement information for S800 I/0 Modules (Continued)

Module Type Settings Comments
DO821 Digital No settings Replacement with system power applied is
Output possible.

O

Since the module has normally
closed relay contacts, the field
power must be removed before
replacement.

It may be necessary to set the
process device manually to a safe
state before the module is
extracted.

Turning locking mechanism

deactivates the module, that is, the
relay contacts close.
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S800L I/0 Module Replacement

Table 7. Replacement information for S800 I/0 Modules (Continued)

Module Type Settings Comments
DP820, DP840 No settings Replacement with power applied is
Pulse Counter possible.
It may be necessary to set the process
device manually to a safe state before the
module is extracted.
Turning locking mechanism deactivates the
module.
TU810/TU810V1, |No settings Cannot be replaced or repaired with power
TU811/TU811V1, applied.
TU812/TU812V1, Disconnecting an MTU breaks the
TU813, ModuleBus communications bus and
TU814/TU814V1, removes power to the MTUs that follow.
TUB30/TU830VY, MTUs mounted in the middle (between the
TU831/TU831V1,
ModuleBus master, cluster modem and the
TU833, TU834,
number 12 MTU) need to have the
TU835/TU835V1, . . .
preceding or following MTUs moved in
TUB36/TUB36VA, order to disconnect the ModuleBus
TU837/TU837V1,

TU838, TU839,
TU842, TU843,
TU844, TU845,
TU850 MTUs

connector.

General

S800L I/O Module Replacement

I/O modules can not be replaced online. The power must be switched off to the I/O
station and the module, before replacing the I/O module.

A power switch off to an I/O station affects all modules and channels in the
station. It also sometimes indirectly affects the outputs in other I/O stations

through some application functions
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S800L I/0 Module Replacement Section 3 Maintenance

The system software checks that the module that is inserted is correct. If this is the
case, the color indication on the S(tatus) LED turns from red to no color, and then to
green, and the module resumes its normal function.

The following topics contain general instructions for replacement of modules, and
Table 8 gives additional information about handling the replacement of individual
modules.

Practical Execution
Before replacing the faulty I/O module:
1. Refer to S800 I/O Getting Started (3BSE020923%).

2. As special restrictions apply to each module type, see the descriptions in
Table 8 for useful information on individual module types.

3. Check if the new module can be a suitable replacement.
To replace the module:

Switch off the power to the I/O station.

Remove the power supply connector from the I/O module.
Remove the process connector from the I/O module.
Loosen the module locking.

Slide the module to the right and extract the module.
Insert the new module.

Store extracted modules in envelopes.

® N kWD

Ensure that the module contacts connect properly with the module to the left,
and lock the module with the locking screw.

9. Switch on the power to the I/O station.
10. Connect the power supply to the I/O module.

11. Connect the process connector to the I/O module.
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The new module is automatically initialized by the system, and the color of the
S(tatus) LED turns from red to off, and then to green indicating that the module
is in normal operation.

12. Perform a function test on the new module.

Additional Information for Replacement of Individual S800L 1/0 Modules

Table 8 lists S800L I/O modules and provides additional information for
replacement of the modules.

Table 8. Replacement information for S800L 1/0 Modules

Module Type Settings Comments
AI801, DI801, No settings Switch the power off before replacement.
DI802, DI803
AO801, DO801, |No settings Switch the power off before replacement.
DO802 It may be necessary to set the process

device manually to a safe state before the
the power switch off.

TU805 No settings Can be replaced with power applied. It may
be necessary to set the process device
manually to a safe state before replacing
the TU805.
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Appendix A Specifications

General S800 I/O Specifications

Features

The following are the general features of S800 I/O modules:

Description

16/8/4/2 channels per I/O module.

Isolation from ground, per channel or group of channels.
Hot swappable (not valid for SS00L).

Module status LEDs.

Input/output state LEDs (digital /O modules only).

Output Set to Predetermined function (output modules only).
EMC protection.

DIN rail mounting.

G3 compliant.

There are two types of S800 I/O modules:

Standard S800 I/O, which is mounted on MTU's.
S800L, which is mounted directly on the DIN-rail.

The two types of S800 I/O modules can co-exist on the same bus. The main
difference is that the standard S800 I/O is hot swappable, and it offers many type of
field connection alternatives through the different type of MTUs that are used.
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Appendix A Specifications

On the front of all standard S800 I/O modules, there are at least three LEDs (RUN,
WARNING and FAULT) indicating the module status. Additionally output I/O
modules have one LED indicating OSP (Output Set to Predetermined) and some
input modules have one LED indicating PRIMARY. Digital I/O modules have one
LED per channel indicating the current state (on/off) and pulse counter I/O modules
have two or more LEDs per channel. SS00L I/O module has one dual color LED
(STATUS) indicating the module status.

All I/O modules have user parameters that can be configured using the engineering
tool.

The reset circuitry keeps the I/O module in Init State until the bus master indicates
that the Modulebus power supply is valid. In addition, the standard S800 I/O
modules are kept in Init State until the module locking mechanism (on the MTU) is
in the locked position.

All output I/O modules implement the Output Set to Predetermined (OSP) function.
The outputs of the I/O module are set to a predetermined value, if the OSP-
watchdog timer expires or if the SetOSPState command is received.

The watchdog timer is set by the controller (OSP timer) and is used for ModuleBus
supervision. The watchdog timer is re-triggered every time the correct node address
is decoded (or broadcast). If the watchdog timer expires or if the SetOSPState
command is received, the module enters the OSP state and the active outputs (if any)
are set to their OSP values. The OSP value can be either configured as a predefined
value or set to use the last good value sent.

The output values are kept as long as the module stays in the OSP state. To change
the outputs, the module first has to leave this state. When re-entering Operational
State, the outputs are still kept with their OSP value until new valid values are
written.
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Technical Data

Technical Data

Table 9. Technical data of S800 1/O modules

Feature

Data

G3 compliant(”

According to ISA-S71.04

Maximum ambient temperature

55/40°C (131/104°F)?)

Equipment class

Class | according to IEC 61140
(earth protected)

Protection rating

IP20 according to IEC 60529

Width S800: 45 mm (1.77")
S800: 86.1 mm (3.4")
Depth S800: 102 mm (3.8"), 111 mm
(4.2") including connector
S800L: 58.5 mm (2.3")
Height S800: 119 mm (4.7")
S800L: 110 mm (4.33")
Weight S800: 0.2 kg (0.44 Ibs.)

S800L: 0.24 kg (0.53 Ibs.)

(1) Following S800 units are G2 compliant - SD821, SD822, SD823, SD831, SD832,
SD833, SD834, SS822, SS832, TB811 and CI830. G3 compliant versions of SD822
and SS822 are also available (refer to SD822Z and SS8227).

(2) 40°C (104°F) applies to compact MTUs with I/O modules or S800L modules

mounted on vertical DIN rail.
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Appendix A Specifications

Al801 Analog Input Module, 0(4)...20 mA

Features

. 8 channels for 0...20 mA,
4...20 mA d.c., single ended
unipolar inputs.

* 1 group of 8 channels isolated
from ground.

. 12 Bit resolution.

*  Input shunt resistors protected

to 30 V by PTC resistor.

*  Analog inputs are short circuit
secured to ZP or 424 V.

*  The input withstand HART
communication.

*  Process and power
connections via detachable
connectors.

Description

The AI801 Analog Input Module
has 8 channels for current input.

The current input is able to handle
a short circuit to the transmitter

STATUS

AI801
0(4)...20mA

OQO

L+ L- 24V

1, 2 3
LA I I

4 5 6 7 8
+ 1+ 1+ 1 + 1 *+1

supply at least 30 V d.c without damage. Current limiting is performed with a PTC
resistor. The input resistance of the current input is 250 ohm, PTC included.
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The module distributes the external transmitter supply to each channel. This adds a
simple connection to distribute the supply to 2-wire transmitters. There are no
current limiting on the transmitter power terminals. All eight channels are isolated
from the ModuleBus in one group. Power to the input stages is converted from the
external 24 V.

Technical Data

Table 10. AI801 Analog Input Module Specifications at 25°C

Feature Algo1
Analog Input Module
Number of channels 8
Type of input Unipolar single ended
Measurement range 0..20 mA, 4... 20 mA("
Under/over range -0% / +15%
Input impedance (at current input) >230 Q, <270 Q
(including PTC)
Maximum field cable length 600 meters, (656 yd.)
Voltage input, maximum non-destructive | 30 V d.c.
NMRR, 50 Hz, 60 Hz >40 dB
Error Max. 0.1%
Resolution 12 bit
Temperature drift Typ. 50 ppm/°C
Max. 80 ppm/°C

Update cycle time 1ms
Current consumption 24 V (process 30 mA

power supply, UPx)

Current consumption 5 V (Modulebus) |70 mA

Power dissipation 1.1W
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Table 10. AI801 Analog Input Module Specifications at 25°C (Continued)

Feature Algo1
Analog Input Module
Input filter cut off frequency 3.5Hz
Second order filter
Input filter (rise time 0-90%) 140 ms

Isolation

Groupwise isolated from ground

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

Acceptable wire sizes

Solid: 0.05-2.5mm?, 30-12 AWG
Stranded: 0.05-1.5mm?, 30-12 AWG
Recommended torque: 0.5-0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) 4...20 mA handled by the FCI or controller
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Appendix A Specifications

AlI801 Analog Input Module, 0(4)...20 mA

Block Diagram Al801

Figure 10. AI801 Block Diagram

&® STATUS

MBI

e— - — - — - — - — -
|

e

|1 nl

2+
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- . . .
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Al801 Analog Input Module, 0(4)...20 mA

Appendix A Specifications

Process Connections

Table 11. AI801 Process Connections

Process Connection .::f;f:;
Ch1, L1+ 1+
Ch1, Current Input 11
Ch 2, L1+ 2+
Ch 2, Current Input 2|
Ch 3, L1+ 3+
Ch 3, Current Input 3l
Ch 4, L1+ 4+
Ch 4, Current Input 4]
Ch 5, L2+ 5+
Ch 5, Current Input 51
Ch 6, L2+ 6+
Ch 6, Current Input 6l
Ch7, L2+ 7+
Ch 7, Current Input 71
Ch 8, L2+ 8+
Ch 8, Current Input 8l
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Appendix A Specifications

AI801 Analog Input Module, 0(4)...20 mA

Figure 11 shows the process connections for the AI801.

—_—— e — e — e — - —
Process , Al801
| L1+ 1+
'0-20mA  Cht 1
| L1+ 2+
[0-20mA  ch2 21
| L1+ 3+ Mux.
l0-20mA  ch3 3l
| L1+ 4+
'0-20mA Ch4 41
| L2+ 5+
|0-20mA  Ch5 51
|
' L2+ 6+
l0-20mA  Che 6l
| L2+ 7+
—0-20mA ch7 71
gl .
| 0-20mA Ch8 8l
i +24y L+
Ov L-
Chx | = Current Input ' EM
- . [ =

Figure 11. AI801 Process Connections
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Appendix A Specifications

Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Features

8 channels for 0...20 mA, 4...20 mA, 0...10 V
or 2...10 V d.c., single ended unipolar inputs.

1 group of 8 channels isolated from ground.
12 Bit resolution.

Input shunt resistors protected to 30 V by PTC
resistor.

Analog inputs are short circuit secured to ZP or +24
V.

The input withstand HART communication.

Description

The AI810 Analog Input Module has 8 channels. Each
channel can be either a voltage or current input.

The current input is able to handle a short circuit to the
transmitter supply at least 30 V d.c without damage.
Current limiting is performed with a PTC resistor. The
input resistance of the current input is 250 ohm, PTC
included.

n

S8 [ ) [ [ g g [ ) [ g g g g
o g v R s g e s [ e ) s [ e Y s [ e [ e [ e [ s ) e s

Ny

E2M

The voltage input is able to withstand an over or undervoltage of at least 30 V d.c.
Input resistance is 290k ohm.

Transmitter supply can be connected to L1+, L1- and/or L2+, L2-.
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Appendix A Specifications Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

The module distributes the external transmitter supply to each channel. This adds a
simple connection to distribute the supply to 2- or 3-wire transmitters. There are no
current limiting on the transmitter power terminals. Fused MTUs TU830, TU835
and TU838 provides groupwise and channelwise fusing. TU850 provides
channelwise current limitation on transmitter power terminals.

All eight channels are isolated from the ModuleBus in one group. Power to the input
stages is converted from the 24 V on the ModuleBus.

Nine different types of MTUs can be used. The TU830/TU833 Extended MTU
enables nine wire connection to the devices without additional terminals. The
TU810 (or TU814) Compact MTU has terminals for 24 V process voltage inputs,
but requires external terminals for distribution of 24 V power supply to the field
devices. TU818 provides connection to 2-wire sensors without external marshaling.
The extended MTU, TU835, and TU838 provides a fuse (3 A max.) per channel for
the outgoing transmitter supply. The TU812 Compact MTU has a D-Sub 25 pin
(male) connector for connection to the process. TU850 provides one disconnectable
PTC fused sensor/transmitter power outlet terminal per channel.
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Appendix A Specifications

Technical Data

Table 12. AI810 Analog Input Module Specifications at 25°C

Feature

Al810
Analog Input Module

Number of channels

8

Type of input

Unipolar single ended

Measurement range

0..20 mA, 0..10 V,
4..20mAM 2. 10v ™

Under/over range -5% / +15%

Input impedance (voltage input) 290k ohm

Input impedance (current input) 230....275 ohm
Maximum field cable length 600 meters, (656 yd.)
Voltage input, maximum non-destructive | 30 V d.c.

NMRR, 50 Hz, 60 Hz >40 dB

Error Max. 0.1%
Resolution 12 bit

Temperature drift Current

Typ. 50 ppm/°C
Max. 80 ppm/°C

Temperature drift Voltage

Typ. 70 ppm/°C
Max. 100 ppm/°C

Update cycle time 8 ms

Current consumption 24 V (Modulebus) {40 mA
Current consumption 5 V (Modulebus) |70 mA
Power dissipation 1.5W

Voltage supervision

Internal power supply

Fusing of transmitter supply

on MTU (TU830 max 1 AT per group)
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Appendix A Specifications Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Table 12. AI810 Analog Input Module Specifications at 25°C (Continued)

Feature Alg10
Analog Input Module
Sensor power distribution Max 1 A per connection
Input filter (rise time 0-90%) 140 ms
Isolation Groupwise isolated from ground
Module termination units TU810, TU812, TU814, TU818, TU830,
TU833, TU835, TU838 or TU8S50

MTU keying code AE
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Handled by the FCI or controller.
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Appendix A Specifications

Block Diagram AI810

. ®
&® RUN
| ®

|
LP
#—1 |

| 14U Mux || L
"4l LP

151 LP —_-

FCI |

5VS|

5V

OV|

Power,_ok

7P
€] +UPInt '

-UPInt

181 LP —

Figure 12. AI810 Block Diagram
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AI810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Process Connections

Table 13. AI810 Process Connections

TU812
Process TU810 | D-Sub25 | yyg4g | TUBSD/ | 11635 | Tusss | Tusso
Connection (or TU.814) male Terminal TU8.33 Terminal | Terminal | Terminal
Terminal Con?ﬁctor Terminal

+24 V d.c. L1+ (2) 1,14 L1+(2) |L1+(2) |L1+(2) [L1+(2) |L1+(2)
0Vd.c. (ZP) L1- 2,15 L1-(2) [L1-(2) L1-(2) [L1-(2) |L1-(2)
Ch1, L1+ - - C1,A1 |B1,B2 11 (F1) |A1(F1) |A1, A2
Ch1, Voltage Input | C1 3 D1 C1 - B1 B1
Ch1, Current Input | B1 16 B1 C2 12 B2 B2
Ch1, Return (ZP) |A1 - - A1, A2 - A2 -
Ch2, L1+ - - C2,A2 |B3,B4 21 (F2) |A3(F2) |A3, A4
Ch 2, Voltage Input| C2 4 D2 C3 - B3 B3
Ch 2, Current Input | B2 17 B2 C4 22 B4 B4
Ch 2, Return (ZP) |A2 - - A3, A4 - A4 -
Ch 3, L1+ - - C3,A3 |B5,B6 31(F3) |A5(F3) |A5, A6
Ch 3, Voltage Input | C3 5 D3 C5 - B5 B5
Ch 3, Current Input | B3 18 B3 C6 32 B6 B6
Ch 3, Return (ZP) |A3 - - A5, A6 - AB -
Ch4, L1+ - - C4,A4 |B7,B8 41 (F4) |A7 (F4) |A7,A8
Ch 4, Voltage Input | C4 6 D4 C7 - B7 B7
Ch 4, Current Input | B4 19 B4 C8 42 B8 B8
Ch 4, Return (ZP) |A4 - - A7, A8 - A8 -
Ch 5, L2+ - - C5,A5 |B9,B10 [51(F5) |A9(F5) |A9, A10
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Appendix A Specifications

Table 13. AI810 Process Connections (Continued)

TU812
Process TUs10 D-Sub 25 TU818 Tusso/ TU835 | Tu838 | TU850
Connection (or TU.814) male Terminal TU8.33 Terminal | Terminal | Terminal
Terminal Con|(11e)zctor Terminal

Ch 5, Voltage Input | C5 7 D5 C9 - B9 B9
Ch 5, Current Input | BS 20 B5 Cc10 52 B10 B10
Ch 5, Return (ZP) |A5 - - A9, A10 |- A10 -
Ch 6, L2+ - - C6,A6 |B11,B12 |61 (F6) |A11(F6) |A11,A12
Ch 6, Voltage Input| C6 8 D6 Cc11 - B11 B11
Ch 6, Current Input | B6 21 B6 C12 62 B12 B12
Ch 6, Return (ZP) |A6 - - A11, A12 |- A12 -
Ch7, L2+ - - C7,A7 |B13,B14 |71 (F7) |A13(F7) |A13, A14
Ch 7, Voltage Input | C7 9 D7 C13 - B13 B13
Ch 7, Current Input | B7 22 B7 C14 72 B14 B14
Ch 7, Return (ZP) |A7 - A13, A14 |- A14 -
Ch 8, L2+ - - C8,A8 |B15,B16 |81 (F8) |A15(F8) |A15, A16
Ch 8, Voltage Input| C8 10 D8 C15 - B15 B15
Ch 8, Current Input | B8 23 B8 C16 82 B16 B16
Ch 8, Return (ZP) |A8 - - A15, A16 |- A16 -
+24 V d.c. L2+ (2) 11, 24 L2+ (2) |L2+(2) [L2+(2) [L2+(2) |L2+(2)
0Vd.c. (ZP) L2- 12,25 L2-(2) [L2-(2) L2-(2) |L2-(2) |L2-(2)

(1) Pin 13 connected to connector body for EM.
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Appendix A Specifications

AI810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Figure 13 shows the process connections for the Analog Input Module AI810 when
installed on a TU830 Extended MTU.

T T 77 " Process | L TUB30/TUS33 [ ami0o
| v2av | | 11+ B3R L1+
Pwr. HRINES
Source ' Ov JL1- Fuse L-
TTL1-
| L1+ [1B1,B2 L1+
. C1 KLS)
4-20mA  Ch1l [T¢2 K
| ATAZ ZP
2 - Wire L1+
XMTRs ' 5584 o
|4-20mA  Ch21[TC 7l
' A3 AL ZP
B5,B6 L1+
|o-10v__ ch3V[Ica 30 Mux.
; C6 |
' ZP A5.A6 ZP
4 - Wire
B7.B8 L1+
XMTRs | 0-20mA Ch4l 7 40
| 8 141
| ZpP A7.A8 ZP
— ' L2+ | |B9,B10 L2+
' C9 15U
[|0-20mA  Ch51 [C10 151
1 ZP__ | |A9.AT0 ZP
' L2+ CB:111.B12 '2J
‘4-20mA Ché | [TC12 6l
3 - Wire . ZP ATAT2 ZP
XMTRs | L2+ | |B13.B14 L2+
0-10V ch7 V[ |c13 I7U
' c14 71
| ZP__ [TA13.A14 7P
! L2+ [[B15,B16 L2+
"0- 10V chs V| |C15 18U
| C16 El
ZP  [TA15.AT6 ZP
' +24v | | Lo+ B3A Lo+
| By m—
Chx V = Voltage Input Ov _L2- Fuse L-
Chx | = Current Input ' ¥2- EM
_ C._ _._ [ =777

* Max 1 AT in combination with Al810

Figure 13. A1810 with TU830 Extended MTU Process Connections

3BSE020924-600 A

77



Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Appendix A Specifications

Figure 14 shows the process connections for the AI810 when installed on a TU810

or TU814 Compact MTU.

" Process! 7 Twete 7T Amio ] |
' (or TU814) '
' +24V L1+ L1+ '

Pwr. [ EREE
| Sup. oV L1- 7P |
i L1+ '
| c MU ]
4-20mA| ch1l[]B M1
A ZP :
| . 14 |
. 2 20 .
4-20mA | ch2l[]B2 21
| A2 ZP |
. L1+ Mux. !
0-10v_] ch3V|c3 30 W
i B3 3l |
: zZP A3 ZP 1
I L1+
[0-10v Ch4 V| |C4 4U ’
) B4 4] .
zp A ZP
| L2+ |
C5 15U :
,0-20mA| Ch51[[B5 151
| ZP [ [A5 ZP |
' | 2+ '
. C6
[4-20mA] Ché6l[1B6 6 |
. ZP A6 Z el
| L2+ |
"o-10v ch7 V| |c7 I7U
. B7 71 '
| ZP A7 7P |
! Lo+
. 0-10V chs V| |c8 18U .
B3 8]
| ZP A8 ZP |
' L2+ L2+ '
[ Pwr. [24Y R{vE |
Chx V = Voltage Input | Sup. ov L2- ZP EM .
Chx | = Current Input N T J_ ]

Figure 14. AI810 with TU810 or TU814 Compact MTU Process Connections
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Figure 15 shows the process connections for the AI810 when installed on a TU835

Extended MTU.

" Process! 7 Tusss T aAamio ] |
' X1 '
| +24v | | L1+ Fn=100mA L1+ |
) TLT+ .

Ov _L1- L-
| TL1- |
\ X12 F1 ,
| L1+ 11 — L1+
| — MU |
4-20mA| Ch1l| |12 K0
- Wi ZP '
2- Wire | s ” F2 1 |
.
XMTRs ) 50U .
L 4 - 20mA Ch21] [22 21
P
L1+ 31 F3 1+ |
3-Wi - — I Mux. .
" 0[4) - 20mA U
XMTRs (4)-20mA| Ch31] |32 30 |
ZP 1
4- Wi | L1+ 41 |i| 1+ I
- Wire | L
O|4 20mA a1 |
XMTRs___| (4)-20mA  Ch41] |42 4] ,
F5 ZP
| L2+ |51 —> L2+ |
- — 15U .
) . 4-20mA  Ch51] |52 151
2- Wire | 7P |
F6
XMTRs - L2+ |61 —— L2+ '
L |4-20mA  Che1 [62 gy |
. 7 ZP L
. | L2+ 71 — L2+ |
3- Wire [ I | 17U
- h7 1 '
XMTRs 0 i(4) 20mA C 72 = IZ7FI> |
- Wi 81 — L2+
4- Wire—| - IS 18U '
XMTRs 0,(4)-20mA| Ch81| (82 181 |
[ ZP
. X13 .
+24v | | L2+ L2+
| Ttz |
Ov o2 L-
Chx | = Current Input ' [2- EM '
- . 1 ___{_L_______J

Figure 15. AI810 with TU835 Extended MTU Process Connections
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Figure 16 shows the process connections for the AI810 when installed on a TU838

Extended MTU.
" Process! N Tusss T Amio 1 !
' +24v | | gL1+ L1+ '
Pwr. | HRISE |
Source Ov L1- L-
. N JSEE .
| L1+ A1 | — L1+
| BT MU |
4-20mA  Ch1l[BZ 11
A2 ZP '
2 - Wire F2
XMTRs | e LI |
_4-20mA Ch21 B4 12
| AZ 7P |
— F3
| A5 L1+ Mux. .
,0-10V Ch3V[[B5 LTI 13U
| B6 I3l |
7P AG ZP —
4 - Wire ' F4 '
XMTRs AL e |
_0-20mA  ch4l[[B8 4] ,
ZP A8 ZP
| L2+ ||a9  Fo L2+ |
, Bg [ 15U .
,0-20mA  Ch51 [[BT0 151
| 2B 11AT0 7P |
. L2+ | |a11 F6 L2+ |
S — 16U
|4-20mA  Chel [BT2 161 |
3 - Wire , ZP AT2 — ZP !
XMTRs | L2+ ||A13 — L2+ |
"0-10v ch7v||B13 — 17U
- B14 71 '
| zp A4 _ ZP |
[ L2+ [[A15 9+ L2+
. 0-10V chsv|[B15 — 18U .
B16 181
| ZP  []AT6 ZP |
' +24v | | L2+ L2+ '
| EMPE |
Chx V = Voltage Input Ov _L2- L-
Chx | = Current Input ' ¥ 2- EM '
. T.__ . | =

Figure 16. AI810 with TU838 Extended MTU Process Connections

80 3BSE020924-600 A



Appendix A Specifications Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Figure 17 shows the process connections for the AI810 when installed on a TU850

Extended MTU.
" Process! 7 Tusso T Ao ] !
| w2av || oL e L1+ |
+
' Ov —ju_ Fuse L- '
| v |
' ut | a1 L1+ '
i BT 1 —L=—* |{TU |
4-20mA| Ch1llTB? [l
2- Wire U2 [[1A2 ZP '
1 4
XMTRs | US ol 1A3 ~ 1 o | LI+ |
. B3 | 20 .
L 4-20mA| Ch211BZ 21
U4 [ A4 X P |
1
_Wi . U5 A5 L1+ :
3- Wire g1 > =0
XMTRs 0[4) - 20mA| ch3 I|[1B6 3l |
- U6 A6 1\%. ZP ey
4- Wire | | &'\%" L1+ |
[ B7 40
XMTRs__| 0,(4)-20mA  ch4 1 Eg Z4F|> .
Mux.
| U [Tag == |Tizs |
, B9 15U .
. . 4-20mA  Ch51[[B10 151
2- Wire | UTO [[JA10, —x § [ 2P |
XMTRs - U11 | |[A11 ~T 4 2+ ,
1 6U
L |4-20mA  chel|[1BT2 g |
, UTZ[[]A1Z] T 1zP !
u13 | |A13 L2+
3- Wire | YB3 —1 |Tiu |
0(4)-20mA  Ch7I|[B14 171 '
XMTRs T4 (AT ——— [ [12P |
4- Wire | | A5 L2+
s 010V chs vHBIS ey '
XMTR = B16 181
| A6 T~ | []2P |
i +24v | | Lo+ 2A L2+ |
L2+
Ov —{Lz_ use L-
Chx | = Current Input ' EM '
. |

Figure 17. AI810 with TU850 Extended MTU Process Connections
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Figure 18 shows the process connections for the AI810 when installed on a TU812

Compact MTU.

R P
4’£C | | 14 |UP1 | N |

L2, . _,27ZP1 OV |
fo| [Lisked g |
'3_+ « _.3s1 ChlV] L |
he_| | gels2 cntl L1s .
{4 | _4's3 cCh2v; 5t |
hz | | a7lsa cnei [ .
'5_ | 535 cCh3v L1 Musx. |
he_ | |Tislss cnai 1B '
Proces_s : 6 ] 6;37 Ch4V | 1+ | |
Connection E ! ! _12'88 Chal | ?HU |
N 7 N 7]s9 Chs5V f; .
- 20, , 20s10 Ch51 | Iglu |
| 8. | |_.8Js11 ChéV ZP .
21 « 21512 Chél .62+ |
I 9 | | 9|s13 Ch7V| ZGP |
22_ ' ' 22's14 Ch7l Lo+ | |
|10 | | 10|s15 Cch8 Vv 17U '
23_ ' | 23's16 Chsl 2 |
ha_ | aalupg +2av i |
24_ . | 24P 18] ,
12 | | 12 zpg OV i; ‘
I25 | | 25 Izpz . .
13_ |, _J3Fy EM EM |
Chx V = Voltage Input4$_ -k I__‘__“_ L _— _

Chx | = Current Input =

Figure 18. AI810 with TU812 Compact MTU Process Connections
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Figure 19 shows the process connections for the Analog Input Module AI§10 when
installed on a TU818 Compact MTU.

I | TR B Ty T S—

Process

TU818 AlB10
, . +24v [ JL1+ L1+
| Pwr. ] TLT+
Sup. | ov [ L1- L1-
' | = LT-
| L1+ []C1, A1 L1+
| [ 1T BN
4-20mA | chIlTEA T
o i 5 7P
- Wire : B
| XMTRs | L 15272 4 L1+
i Z L 4-20mA | ch2 I[TBS 7
| | :
' 1 | €3, A3 Mux
, 0-10v__ | ch3Vv[[D3
I | TE3
! 4 - Wire 1~
| XMTRs -+ed-Ad
) 0-20mA | Chd IFTES
| | L2+ || cs, A5
. . 105
| ,0-20mA ___chsif|es
[ :
: ' L2+[)| CB, AB
7 1D6
| |4—20mA Ché II'TEB
! 3 - Wire
| XMTRs | L2+|]| c7. A7
0-10v__|ch7vl|D7
I 1 : E?
! :
| | L2+ |ca A8
. T 0-10V__|Chs V|| D8
| | 188
I J :
i | +24v|:
. Chx V = Voltage Input , ov
L Chx | = Current InputJ

Figure 19. AI810 with TU818 Compact MTU Process Connections
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Al815 Analog Input Module

Appendix A Specifications

Al815 Analog Input Module

Features

. 8 channels for 0...20 mA, 4...20 mA, 0..5V
or 1...5 V d.c., single ended unipolar inputs.

* 1 group of 8 channels isolated from ground.
* 12 Bit resolution.

e Current limited transmitter supply per
channel.

*  HART pass-through communication.

Description

The AI815 Analog Input Module has 8 channels.
The modules can be configured for voltage or
current inputs. Current and voltage signals
cannot be mixed on the same /O module.

The voltage and current input is able to withstand
an overvoltage or undervoltage of at least 11 V
d.c. The input resistance for voltage input is
greater than 10 M ohm, and the input resistance
for current input is 250 ohm.

The module distributes the external HART
compatible transmitter supply to each channel.
This adds a simple connection to distribute the
supply to 2-wire or 3-wire transmitters. The
transmitter power is supervised and current
limited.

F -
A
w —4
) C
) C
) C
AIB15
mm 0.5V
7
3

If an external power supply is used for feeding HART transmitters, the power

supply must be HART compatible.
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The module performs self-diagnostic cyclically. Module diagnostics include:

*  External power supply, Transmitter power and External shunt error. Error in
these are reported as External channel error.

* Analog Read Back, Reference Voltage, Internal Power Supply, Checksum,
Watchdog and Memory. Error in these are reported as Module Error.

All the eight channels are isolated from the ModuleBus in one group. The power to
the input stages is converted from the 24 V supply on the ModuleBus.

The module has HART pass-through functionality. Only point-to-point
communication is supported.

Eight different types of MTUs can be used. The TU830/TU833 Extended MTU
enables three wire connection to the devices without additional terminals. The
TUS810 (or TU814) Compact MTU has terminals for 24 V process voltage inputs,
but requires external terminals for distribution of 24 V power supply to the field
devices. The extended MTU, TU835, and TU838 provides a fuse (3 A max) per
channel for the outgoing transmitter supply. TU818 Compact MTU provides
connection to 2-wire transmitters without external marshaling. The TU812 Compact
MTU has a D-Sub 25 pin (male) connector for connection to the process.

Shielded field cables for process connections are required, if HART is used.

The parameter Shunt mode should be set to Internal shunt when current input is
required and set to External shunt when voltage input is required.
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Al815 Analog Input Module

Appendix A Specifications

Technical Data

Table 14. AI815 Analog Input Module Specifications at 25°C

Feature

Al815 Analog Input Module

Number of channels

8

Type of input

Unipolar single ended

Measurement range

0..20mA, 0.5V,
4..20mA, 1...5V

Over range +15%
Input impedance (at voltage input) 10 MQ
Input impedance (at current input) 250 0

(including PTC)

Maximum field cable length

600 meters, (656 yd.)

Voltage input, maximum non- 11Vd.c.
destructive

NMRR, 50 Hz, 60 Hz >40dB
Error Max. 0.1%
Resolution 12 bit

Temperature drift

Max. 50 ppm/°C

Update cycle time 10 ms
Current consumption 24 V 50 mA
(Modulebus)

Current consumption 5 V (Modulebus) | 100 mA

Current consumption 24 V (process

power supply, UPx)

265 mA (max) (22 mA + transmitter
current * 1.32)
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Al815 Analog Input Module

Table 14. AI815 Analog Input Module Specifications at 25°C (Continued)

Feature

Al815 Analog Input Module

Power dissipation

3.5W

Transmitter supply:

HART compatible
Voltage: 24 V @ 23 mA
Current: 30 mA + - 10% (")

Supervision

Module error, if: analog read back,
reference voltage, internal power supply,
checksum, watchdog and memory error

External channel error, if: external power
supply low, transmitter power error

Input filter (rise time 0-90%)

290 ms

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814, TU818, TUB3O0,
TU833, TU835 or TU838

MTU keying code CC
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) If the transmitter need more current to start up, use external power for the transmitter
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Appendix A Specifications

Block Diagram AI815

U1 Tﬂ
1\

\_ULIjﬂ

L

Mux

LI

Mux

HART
Modem

CPU
MBI

A
Y

Figure 20. AI815 Block Diagram
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Process Connections

With HART signals, shielded cables should be used for current process connections.

Table 15. AI815 Process Connections

commerten | (orTUBtY | S5 male | U0 Tugm | Tom | et
Terminal | Connector Terminal
+24 V d.c. L1+ (2) 1, 14 L1+(2) |L1+(2) |L1+(2) [L1+(2)
0Vd.c. (ZP) L1- 2,15 L1-(2) L1-(2) L1-(2) L1- (2)
U1 - - C1 B1 11 (F1) [A1(F1)
Ch1, Voltage Input | C1 3 D1 C1 - B1
Ch1, Current Input |B1 16 B1 C2 12 B2
Ch1, Return (ZP) |A1 - - A1, A2 |- A2
u2 - - C2 B3 21 (F2) |A3(F2)
Ch 2, Voltage Input | C2 4 D2 C3 - B3
Ch 2, Current Input | B2 17 B2 C4 22 B4
Ch 2, Return (ZP) |A2 - - A3, A4 |- A4
u3 - - C3 B5 31 (F3) |A5(F3)
Ch 3, Voltage Input | C3 5 D3 C5 - B5
Ch 3, Current Input | B3 18 B3 C6 32 B6
Ch 3, Return (ZP) |A3 - - A5, A6 |- A6
u4 - - c4 B7 41 (F4) |A7 (F4)
Ch 4, Voltage Input | C4 6 D4 C7 - B7
Ch 4, Current Input | B4 19 B4 C8 42 B8
Ch 4, Return (ZP) |A4 - - A7,A8 |- A8
us - - C5 B9 51 (F5) |A9 (F5)
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Table 15. AI815 Process Connections (Continued)

commerien | (orTUBte | S5 maie | U0 Tugm | Tom | et
Terminal | Connector Terminal
Ch 5, Voltage Input | C5 7 D5 C9 - B9
Ch 5, Current Input | B5 20 B5 C10 52 B10
Ch 5, Return (ZP) |A5 - - A9, A10 |- A10
ue - - C6 B11 61 (F6) |A11(F6)
Ch 6, Voltage Input | C6 8 D6 C11 - B11
Ch 6, Current Input | B6 21 B6 C12 62 B12
Ch 6, Return (ZP) |A6 - - A11,A12 |- A12
u7 - - C7 B13 71 (F7) |A13 (F7)
Ch 7, Voltage Input | C7 9 D7 C13 - B13
Ch 7, Current Input | B7 22 B7 C14 72 B14
Ch 7, Return (ZP) |A7 - A13, A14 |- A14
us - - C8 B15 81 (F8) |A15(F8)
Ch 8, Voltage Input | C8 10 D8 C15 - B15
Ch 8, Current Input | B8 23 B8 C16 82 B16
Ch 8, Return (ZP) |A8 - - A15, A16 |- A16
+24 V d.c. L2+ (2) 11, 24 L2+ (2) |L2+(2) |L2+(2) |L2+(2)
0Vd.c. (ZP) L2- 12,25 L2- (2) L2- (2) L2- (2) L2- (2)

(1) Pin 13 connected to connector body for EM.
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Appendix A Specifications Al815 Analog Input Module

Figure 21 shows the process connections for the Analog Input Module AI815 when
installed on a TU830/TU833 Extended MTU.

7 Process! 7 Tus3oTuss3s T ABs ] |
! woav | | qe 230 L1+ .
Pwr. | [T+ C— |
Source Ov L1- Fuse L-
. L[TLT- |
| Ut [ |1 U1 |
l C1 1Y) |
4-20mA  Ch11 [[C2 111
AT,AZ 7P '
2 - Wire
XMTRs | vz 1 ie3 uz__| ] |
4-20mA Ch21[[C4 12
| A3 AL ZP ’
— . B5 Us_ _|_ | Mux. :
0-5V___ Ch3V[IC3 30 W
| 6 3] |
ZP A5,A6 ZP 1
4 - Wire ' '
B7 U4
XMTRs l0-20mA  chai [167 a0 | |
. L [C8 141 ,
ZP 7,A8 ZP
Current and | us B9 us | | |
Voltage signals : C9 15U .
cannot be mixed ,0-20mA _ Ch51 [[CT0 151
at the same | P AY,ATO ZP |
module ' ue B11 ue || :
CT1 6
R e : |
3 - Wire : - P T
XMTRs | u7 B13 Uz |_ | |
'0-5v ch7 V| [C13 17U
' C14 171 '
| ZP AT ATE 7B ’
| us B15 us ||
1 0-5V Ch8 V| |C15 18U .
C16 181
| ZP [JAT5ATE ZP |
' woav || Los B3A L2+ '
| T |
Chx V = Voltage Input Ov ~L2- Fuse L-
Chx | = Current Input ' [ t2- EM '
- T.__ . | =1

Figure 21. AI815 with TUS830/TU833 Extended MTU Process Connections
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Figure 22 shows the process connections for the Analog Input Module AI815 when
installed on a TU835 Extended MTU.

" Process! N Tusss T Aasis ] !
' X1 '
| w2av | | 11+ Fn=100mA L1+ |

L1+
! ov __I L1- L- '
| ot |
. X12 F1 |
L1+ 1 — U1 _
| —1 MU |
4 - 20mA Ch11]| [12 [l
- ZP :
F2 |
| R i — U2 |
' 1 12U .
"4 -20mA Ch21] |22 12
Z
| L1+ 31 F3 U3 |
i — B |- 1 Mux. '
14 -20mA Ch31] |32 131 |
[ ZP 1
, F4 '
L1+ | |41 — Ua _|_ |
 E— 4U |
4-20mA ___Ch4l| |42 Zi ,
\ E5 ZP |
| L2+ |51 —— us |
I — 15U .
4 - 20mA Ch51] |52 151
ZP |
| F6
L2+ |61 —— ue _ |_ '
;  — 16U
14 - 20mA Ché 1| [62 16 |
| ZP T
F7
' L2+ 7 — uz  _|_ | |
| — 17U
4 - 20mA Ch7 1] |72 171 !
' F8 7P |
| L2+ | |81 — 4qus__|_
I — 18U .
,4-20mA _ Ch81]| |82 ]
ZP |
| X13 |
+24V | | L2+ L2+
Chx 1= Current Input ov T t%f L- |
- - - — - — - — - _j|_4- EM !
___{_L_______J

Figure 22. AI815 with TUS835 Extended MTU Process Connections
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Figure 23 shows the process connections for the Analog Input Module AI815 when
installed on a TU838 Extended MTU.

_________P;ce_ss—! f‘_'ruﬁs'*_)\.as‘_'_'—!
! +24V | | L1+ L1+ '
Pwr. HRISE |
Source | oV jH_ L-
' L1+ [Ja1 H U1 '
| BT L o™ |~ |
4-20mA  ch1l[[B2 Kl
: A2 ZP '
2 - Wire F2
XMTRs | Lir A 02| |
'4-20mA _ ch21[B4 12l
| AZ ZP |
A5 F3 U3 o Mux. !
'0-5V Ch3V Eg — ‘I’JU‘ISI |
Current and
Voltage signals 4-Wi | ZP AG ZP mE
. - Wire \ F4
cannot be mixed A7 [ U4 ||
XMTRs |
at the same | 0-20mA Chal g  E— IZ;}J |
module ) 7P A8 ZP
— | L2+ ||Jag P2 us_ | |
I B9 15U .
. 0-20mA  ch51 [JB10 5]
. ZP [ ]AT0 ZP |
| L2+ | la11 2 U6 _|_ '
- SR — 16U
,4-20mA  Chél 2 i61 |
3 - Wire | ZP [ [A12 — ZP .
XMTRs - L2+ | |A13 —— uz. | |
1 0-5V ch7v| |13 — I7U
| 2 L5 '
. - 7P
) L2+ | [A15 [ Foo us | |
[0-5v chgv|[B1s — 18U '
, B16 8]
| 7P A6 ZP |
. .
Chx V = Voltage Input , 24V jté: L2 |
Chx | = Current Input_I ov [T L2- L-
-—_— - — - — - — - — - T EM '
C.__ ._[| =—/—m_|

Figure 23. AI815 with TU838 Extended MTU Process Connections
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Figure 24 shows the process connections for the Analog Input Module AI815 when
installed on a TU810 or TU814 Compact MTU.

''''''' Pracess| TP e —
' (or TU814) '
' +24V L1+ L1+ '
Pwr. LLYLT+
‘ Sup. ov L1- ZP ’
| fur || '
T @ U |
4 - 20mA Ch1l1[[B 111 .
A ZP
| Uz _|_ | |
: C2 2 :
, 4-20mA Ch21[TB2 2
| A2 ZP |
. us _|_ | Mux. '
L 0-5V ch3Vv| |c3 30 W
i B3 3l !
: zp  [TA3 ZP £
Current and . U4
Voltage signals |0-5v Ch4 V| |C4 Tau |~ |
cannot be mixed , B4 141 .
at the same ZpP A4 ZP
module | us i |
C5 15U '
. 0-20mA Ch51[[B5 151
| ZP A5 ZP |
1 J6 1 1
| C6 U
| 4-20mA Ché | [1B6 6l ’
. ZP A6 7 -
| Jqur |
'o0-5v ch7Vv||C7 17U
, B7 171 '
| ZP AT 7P |
! Tus__|
' 0-5V Ch8V| |C8 18U '
B8 181
| ZP A8 ZP ’
' L2+ L2+ '
| [[Pr2 |
Chx V = Voltage Input : L2- ZP EM '
Chx | = Current Input ] T | = N

Figure 24. AI815 with TU810 or TU814 Compact MTU Process Connections
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Figure 25 shows the process connections for the Analog Input Module AI815 when
installed on a TU812 Compact MTU.

) [ Tu812 7 A5 i
i —l '_ 1—|UP1 +24V L1s '
|14 | | 14|UP1T ] |
L2, . _27P1 OV | - |
15| | _gsjzP S -1 !
‘3_ «_.3s1_chy L |
e | | gels2  cnii w2 | .
‘4_' | __4'S3  Ch2V] 1o |
bz | | 4zlsa cn2i | VA .
'5_ ' | _5'ss ch3v -k | Mux |
|18 | | _J8lse  Ch3l | IZ||3 '
Process {6, | _.6,S7 Ch4V 4| |
Connection | | | | 1 14U il

19 19/S8  Ch4 | 4
e ZP |
|7 | | 7|39 Ch5V us_ ]| .
- 20, | _20,S10 ChSTl‘ :gIU |
| 8 | ’ 8|S11_CchéV ZP .

Current and Voltage | ! U
signals cannot 21 21512 Ch6| BU | |
be mixed at the la_| | _.9ls13 ch7 vl 6] .
same module | ZP ‘
22_ ' | 22's14 Ch7l uz. | ||
|1o | | 10|s15 Ch8 V :;u '
23_ ' | 23/s16 Ch8l ZP |
| [l s ] | |
11 11)ypg +24v 18U |
24_\ | 24UP 18 |
’E\| | 12!ZP” oV Lo+ |
25_ | ’ 5,ZP2 N .
13_, |, _J8EN EM EM |
Chx V = Voltage Input e I_J__“_ R _

Chx | = Current Input =

Figure 25. AI815 with TU812 Compact MTU Process Connections
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Figure 26 shows the process connections for the Analog Input Module AI815 when
installed on a TU818 Compact MTU.

Froces 1 H TUBLE F1 MELS 1
] - ]
' +aay | L1+ L1+ '
Puwr. | _'_3 L1+ |
Ov 0 L1~ L-
Source H
i ‘:_! ™= . 4 5 . ] .
| Ul 1 ] Ul | |
| D1 B I |
4-20mA Chil Bl i I .
B
ir_\;:;e | vz [ ¢ 1T ’_ | |
= ! D2 1 o |
4-20mA Ch2| B2 B
| Tz |
— -
, CENR e ] U3 '__ i '
L lo-sv chav [{p3 i IEN
"y B ] 4 =
ZF
4-Wire ' : | s
XMTRs | us |ca G I
0- 20mA chal [ D2 B EN
. il B
I Muzx.
L ' : [ = = ]
us |4 €5 2] US 1
v D5 |5
Current and Voltage signals . 0O-20mA Chs! BS L 51
cannaot be mixed at thesame _b = zp s
medule i : us ] hi us
5 ' B
| 4- 20mA Chel BE =]
3- Wire —® P §
XMTRs | uz ] c7 uz_ [ |
| o-ov chov [ o7 17U
: S I ,
—P 7P
b us  |Jcs b s _‘_ |
| o-5v chav |{ o2 12U '
-1 B2 121 |
—_— ] ZP
\ : "t .
24y [ L2+ oL
| Eh gy |
Che V' =Voltage Input v : L2- L-
Chel=Current Input ' 5V WS hd d EM '
Ll C.__  _|. =1

Figure 26. AI815 with TU818 Compact MTU Process Connections

96

3BSE020924-600 A



Appendix A Specifications AI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V

Al820 Differential Analog Input Module,
+/-20 mA, +/-10V, +/-5V (4...20 mA, 2..10 V,1...5 V)

Features

e 4 channels for -20...420 mA, 0...20 mA,
4..20mA, -10..+10 v, 0...10 V, 2...10 V, -
5..+5V,0..5V, 1...5 V d.c. bipolar
differential inputs.

e One group of 4 channels isolated from
ground.

* 14 Bit resolution plus sign.
*  Input shunt resistors protected to 30 V d.c.

*  The input withstand HART communication.

Description

The AI820 Analog Input Module has 4
differential, bipolar current/voltage inputs. Each
channel can be either a voltage or current input.

The current inputs can withstand an accidental
maximum normal mode 30 V d.c. connection. To
protect the current input circuit against
dangerous input levels, that is, by accidentally
connecting a 24 V source, the resistor rating of
the 250Q) current sense resistors is about 5 Watts.
This is intended only to temporarily protect one
channel at a time.

S
&/
The module distributes the external transmitter
supply to each channel. This adds a simple connection (with extended MTUs) to
distribute the supply to external 2 wire transmitters. There is no current limiting on
the transmitter power terminals.

All 4 channels are isolated from the ModuleBus in one group. Power to the input
stages is converted from the 24 V on the ModuleBus.
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V (4..20 mA, 2...10 V, 1...5 V)

Four different types of MTUs can be used. The TU830 Extended MTU enables
three wire connection to the devices without additional terminals. The TU810 (or
TUS814) Compact MTU has terminals for 24 V process voltage inputs, but requires
external terminals for distribution of 24 V power supply to the field devices. The
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the

process.

Technical Data

Table 16. AI820 Differential Analog Input Module Specifications at 25°C

Feature

Al820
Analog Input Module

Number of channels

4

Type of input

Bipolar differential

Measurement ranges (nominal)

-20...420 mA, 0...20 mA,
4.20mAM -10..4+10V,0..10 V, 2...10
vih 5.+5Vv,0.5V,1.5VDdec.

Over/under range

+15%

Input impedance (at voltage input)

200kQ +/— 25% Common mode
800kQ +/- 25% Normal mode

Input impedance (at current input) 250 O

Maximum field cable length 600 meters, (656 yd.)
Max. Differential d.c. input (Fault) 30V

Common mode voltage input 50 Vd.c.

CMRR, 50 Hz, 60 Hz 80 dB (>60 dB d.c.)
NMRR, 50 Hz, 60 Hz 33 dB

Error Max. 0,1%
Resolution 14 bit plus sign
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Table 16. AI820 Differential Analog Input Module Specifications at 25°C
(Continued)

Feature

Al820
Analog Input Module

Temperature drift, Current

Max.50 ppm/°C

Temperature drift, Voltage

Max.70 ppm/°C

Update cycle time (all four channels) <26 ms
Current consumption 24 V (Modulebus) |70 mA

Current consumption 5 V (Modulebus) |80 mA

Power dissipation 1.7W

Voltage supervision

Internal process supply

Input filter (rise time)

40 ms

Fusing of transmitter supply

on Extended MTU

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814 or TUB30

MTU keying code

BB

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

(1) Handled by the FCI or controller.
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V (4..20 mA, 2...10 V, 1.5 V)

Block Diagram Al820

i & RUN

L1- . Pos

'111B AMP |
+ Block

> LPF '
- PGA || CLK +/-

Mux H |
| — G=1/2 MBI-2 | Data +/-

ModuleBus

| 5VS
12U+ | cpu U iy
|

121B AMP
+ oV

LPF Power_ok

13U+ I 424V
+UPlnt -
1318 AMP s |

" 131+ U:F B _UPInt 0V 24

1418 AMP

LPF

Figure 27. AI820 Block Diagram
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/- 5V

Process Connections

Table 17. AI820 Process Connections

Process Connection (i?ﬁ:iga? Déigggi}'age TU.?;(:'I;:-::I%
+24 V d.c. L1+ 1,14 L1+
0Vd.c. (ZP) L1- 2,15 L1-
Ch1, L1+ - - B1, B2
Ch1V, Voltage Input + |C1 3 C1
ch1B @ B1 16 C2
Ch1, L1- A1 - A1, A2
Ch1, L1+ - - B3, B4
Ch 11, Current Input + |C2 4 C3

Ch 1-, Return - @ B2 17 o7}

Ch 1, L1- A2 - A3, A4
Ch2, L1+ - - B5, B6
Ch 2V, Voltage Input + |C3 5 C5
Ch2i8®@ B3 18 Cé

Ch 2, L1- A3 - A5, A6
Ch2, L1+ - - B7, B8
Ch 2I, Current Input + |C4 6 c7

Ch 2-, Return - @ B4 19 c8
Ch2, L1- A4 - A7, A8
Ch 3, L2+ - - B9, B10
Ch 3V, Voltage Input + | C5 7 C9
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V (4..20 mA, 2...10 V, 1...5 V)

Table 17. AIS820 Process Connections (Continued)

Process Connection (?_Z?EJ:?F;) Déigéjgiz?’al)e TU.?;%-:-:;%
Ch3B® B5 20 C10

Ch 3, L2- A5 - A9, A10
Ch 3, L2+ - - B11, B12
Ch 3lI, Current Input + |C6 8 C11

Ch 3-, Return - ®) B6 21 c12

Ch 3, L2- A6 - A11, A12
Ch 4, L2+ - - B13, B14
Ch 4V, Voltage Input + |C7 9 C13
Ch4iB @ B7 22 C14

Ch 4, L2- A7 - A13, A14
Ch 4, L2+ - - B15, B16
Ch 4l, Current Input + |C8 10 C15

Ch 4-, Return - ®) B8 23 C16

Ch 4, L2- A8 - A15, A16
+24 Vd.c. L2+ 11, 24 L2+
0Vd.c. (zZP) L2- 12, 25 L2-

(1) Pin 13 connected to connector body for EM.
(2) When connect current signal current bridge must be connected to the voltage Input. If 2-wire

transmitter also connect Return- to L1- or L2-.
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Appendix A Specifications Al820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V

Figure 28 shows the process connections for the Differential Analog Input Module
AI820 when installed on a TU830 Extended MTU.

~ Process | L TussoTusss T Ams0 ]
Pwr. | |
Source ! +24v | | L1+ ,ﬂﬁ L1+ :
L1+ LF—’
| Ov _{ - ruse L1- |
0-10vV [[TLT- '
B1,B2 L1+
| Ch1 V [1671 e |
G2 11B 250w} Diff. .
4 Wire : L1- Compensatipn = | Amp
XTMR | B3.B4 1 + |
| + |
Ch1- [C4 1- LPF
4-20mA | A3 AL 1= ¢ |
. ; L1+ B5.B6 L1+ '
2 Wire
C5 2U+
XTMR | Chatd %8s 218 5o} Diff. |
' : —— Compensatipn Amp | [ 1"
| B7 B8 1+ + |
' Ch2—HKS g 5 ¢ '
Pwr. | L1 ' LT- |
Source 32,510 L2+
! 33U+ !
| g:gl\g ROATO 5 f0n} 4 Diff |
- ; == Compensatipn Am
0-20mA | B11,B12 L2+ +p '
| Ch3 | [[CTT 3+ L LpE
| Ch3- [ [C12 3- |
4 Wire ] ATT,A12 [2- - T
XTMR -}, | B13,814 L2+ |
CH4 Vv 8 2 14U+
! 141B ; !
0-10V AT3 AT L2 o v Diff
| ompensation 51 | Amp |
_ L2+ | |B15,816 0+ .
3 Wire . C15 A1+ o LPE !
XTMR C16 4-
L2- [ TTAT5,ATE [2- d |
' 6.3A |
+24v | | L2+ — L2+ LPF = Low Pass Filter
| EhT— |
Chx V = Voltage Input ov ~L2- Fuse L2-
Chx | = Current Input ' - EM '
- . T. | T

Figure 28. AI820 with TU830 Extended MTU Process Connections
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Al820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V (4..20 mA, 2...10 V, 1...5 V)

Figure 29 shows the process connections for the AI820 when installed on a TU810

or TU814 Compact MTU.
" Process!| +24V OV M Tuslo T aAm20 1
' (or TUB14) '
Pwr. | = |
Source ! L1+ L1+ !
YT+
| Local L1- L1- |
o-10v Gnd. .
1+
| Ch1V (B) 10+ ’
11B [Z50W]—¢ Diff. .
4 Wire A L1- Compensatipn Amp
XTMR | 1+ + |
' CZ 1|+ T LPF '
Ch1 - B2 1-
| A2 1- ¢ |
4 - 20mA
' 1+ '
2 Wire | Ch2v C3 20+
XTMR | Ch2is—H22 G , Diff. |
! = Compensatipn Amp [ ]
| L1+ + |
ch21 | |c4 I+ LPF
: Ch2 - B4 12- :
Pwr. | L1- L[4 L1- |
Source +
: Ch3V C5 3U+ !
| chaiBL 22 3B 50—y Diff. |
0 - 20mA —;' Compensatlon Amp
' + 3 + '
| ch3l | |ce i+ 8| e
| Ch3- | [B6 3 . |
4 Wire . AS L2- T
XTMR | [ 2+ |
CH4 V| |c7 4U+
' B7 418 g Diff. | |
0-10V | Ar 2- Compensation L | Amp |
+ o
3 Wire . c8 I+ LPE :
XTMR | Ch4 - B8 4-
| A8 [2- . |
' JL2t L2+ LPF = Low Pass Filter | |
| +24y 2+ ]
Chx V = Voltage Input Ov L2- L2- EM .
Chx | = Current Input ] T g S—— ]

Figure 29. AI820 with TU810 or TU814 Compact MTU Process Connections
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Figure 30 shows the process connections for the AI820 when installed on a TU812.

_ Ctusz [T A k
e '_ 7 UP1 124y |
14 14|UP1 L1+ |
| | 2 ZP1 ov L1- |
15 | | 15ZP1 14 '
¢ 381 ChlV . 1 . |
250w i ,

I_, | | a6ls2 cn1iB L1- Compensatibn | E,f,},
t4_ ' 4s3 cChil HHE + |
7 | | adlsa cmir 1 | FF |
5_ | _,5S5 Ch2V 1+ .
8| | 13| S6 Ch21B EE e o |
Proces_s ' 6 u 6|S7 Ch21 L1- ICompensatipn < AmF.) [ |
Connection g ! ! 19| S8 ch2R ‘ -21|I LI;F |
N 12| (.gso_cnav = . .
- = 20 . 20,510 Ch3IB 2t |

+
8| |_.8s11 ch3l || 3B — poow Diff. '
21_ .« 21512 Ch3R ; Compensa"f’” Amp |
+ 2 |
9_ | | . gs13 chav i . |
22 t 22514 Ch4IB [2- ¢ T
|_,| | _a0ls15 chai La |
23 ! 23816 Ch4R Il_42IB 25on]—4 Diff. ,
s | | 1l upp +24v " Compe"sa“D” Amp |
| | 2 +
24 24,UP 41+ T | LPF .
—'—c -
12 | | 12 ZPg OV L2- - |
|25 || 25|2P2 L2+ LPF = Low Pass Filter |
13_ | : 18y L2- o |
I S : =

L ﬁL _________________ i

Figure 30. AI820 with TU812 Compact MTU Process Connections
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Appendix A Specifications

Al825 Galvanic Isolated Analog Input Module

Features

4 channels individually galvanic isolated
inputs for £20 mA, 0...20 mA, 4...20 mA,
+10V,0...10V, 2...10 V.

14 Bit resolution plus sign.
Input shunt resistors protected to 30 V d.c.

The input withstands HART
communication.

Description

The AI825 Analog Input Module has 4
individually galvanic isolated, bipolar
current/voltage inputs. Each channel can be
either a voltage or current input.

The module has a direct current input that
withstand up to 6.3 V and a over voltage
protected current input that withstand up to +30
V d.c. The current is limited by a PTC resistor.

Power to the input stages is converted from the
24 V on the ModuleBus.

Three different types of MTUs can be used;
TU831 Extended MTU, TU811 or TU813
Compact MTU. The TU813 Compact MTU has

crimped snap-in connectors for connection to the

process.

—4
) C
) C
) C
4ch :20mA 10V lsol
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Appendix A Specifications Al825 Galvanic Isolated Analog Input Module

Technical Data

Table 18. AI825 Galvanic Isolated Input Module Specifications at 25°C

Feature Alg25
Analog Input Module
Number of channels 4
Type of input Galvanic isolated
channel to channel
channel to ground
Measurement ranges (nominal) -20...+20 mA, 0...20 mA,
4..20 mA, -10...+10 V, 0...10 V,
2.10Vd.c.
Over/under range +15%

Input impedance at voltage input (I x U) 10 MQ

Input impedance at current input (I x I) 50 Q
Over voltage protected currentinput (Ix |50 Q + 125 Q
IP)
Maximum field cable length 600 meters, (656 yd.)
Max. Differential d.c. input (Fault)
Voltage input 30V
Over voltage protected current input |30 V
Current input 6.3V
CMRR, 50 Hz, 60 Hz 120 dB
NMRR >40 dB at 50 Hz, >55 dB at 60 Hz
Error Max. 0,1%
Resolution 14 bit plus sign
Temperature drift Max 57 ppm/°C (+ 20 mA)

Max 34 ppm/°C (+ 10 V)
Max 78 ppm/°C (0...20 mA)
Max 47 ppm/°C (0...10 V)
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Table 18. AI825 Galvanic Isolated Input Module Specifications at 25°C (Continued)

Al825

Feature Analog Input Module

Update cycle time (all four channels) <10 ms

Current consumption 24 V (Modulebus) | Typ 90 mA, max 110 mA

Current consumption 5 V (Modulebus) Typ 70 mA, max 100 mA

Power dissipation Typ2.5W, max 3.2 W
Voltage supervision Internal supplies
Input filter (0 to 90%) 130 ms at current input
115 ms at voltage input

Module termination units TU811, TU813 or TU831
MTU keying code DA
Rated insulation voltage 250V
Dielectric test voltage

between channels 1900 V d.c.

channel to ground and MB24V 3250 Vd.c.

MB24V to ground 720 V d.c.
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Block Diagram Al825

S Qer i

& RUN
| & WARNING
o WARNINSs. - .
| . Pos
11U |
1P avp | |
}mi v - - Block
o1 | LPF
’L # . CLK +/- %
. | MBI-2| hata +/- =
——————————— o
| | 5VS =
12U |
121P ave | [N CPU SV
121 + [ N m oV
ZP2 LPF # ; Power_ok
' |_ | - - . - —_— —
o T T |
13U | .
131P avp | [ |
131 + [ B ]
zp3 | LPF # | |
. | cm[_ .
F-—— - — - —l - |+24 v
. ChZ[ \
M4y . — +0V24
141P ave | [ =] i
" 141 + [ B — Ch3[

. Ch4[—

|_ _________ _ . |
| e |
Lo o Ll _

Figure 31. AI825 Block Diagram

3BSE020924-600 A 109



Al825 Galvanic Isolated Analog Input Module
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Process Connections

Table 19. AI825 Process Connections

Process Connection o;'r 'll'jls.lyw TU8.3 !
Terminal Terminal
Ch1V, Voltage Input + B1 B1
Ch1 IP, Current input+ protected |C2 B2
Ch 11, Current Input + A2 A2
Ch 1-, Return - (ZP1) A1 A1
Ch 2V, Voltage Input + B3 B3
Ch2 IP, Current input+ protected |C4 B4
Ch 21, Current Input + A4 A4
Ch 2-, Return - (ZP2) A3 A3
Ch 3V, Voltage Input + B5 B5
Ch3 IP, Current input+ protected |C6 B6
Ch 3l, Current Input + A6 A6
Ch 3-, Return - (ZP3) A5 A5
Ch 4V, Voltage Input + B7 B7
Ch4 IP, Current input+ protected |C8 B8
Ch 41, Current Input + A8 A8
Ch 4-, Return - (ZP4) A7 A7
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Figure 32 shows the process connections for the Galvanic Isolated Analog Input
Module AI825 when installed on a TU811/TU811V1 or TU813 Compact MTU.

~ Process! | TUSMTUBI3 [T amzs ] |
External | +10V_Ch1V, B1 U '
powelr | Cc2 111P ‘
su — . ,
PP | A2 1"l < |
Ch1 ZP. A1 ZP1 D '
. B3 12U ,
External _| +20 mA Ch2 |P| C4 12IP i |
power | ! A4 121 &T
supply ' :
—‘ ch2 ze A3 zZP2 D |
] B5 13U |
| C6 13IP .
External _| 120 mA Ch3 || A6 131 < |
power | : D
supply 1 chaze, A5 zP3 T
|
- + ' B7 14U '
| | cs 141P ‘
4-20 mA Ch4 I’ A8 141 < '
Ch4 ZP, A7 ZP4 D ,

Figure 32. AI825 with TU811/TU811V1 or TU813 Compact MTU Process
Connections
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Figure 33 shows the process connections for the AI825 when installed on a TU831

Extended MTU.
" Process! M Tus3t T amss 1 |
External _| +10V Ch1V, B1 11U
power | | B2 1P |
SRy | A2 1l ﬁ—\ |
chi ZP. Al zP1 D -
. B3 l2U ,
External _| +20 mA Ch2 IP) B4 12IP i |
power I Ad 121 &—‘
supply ' ,
—‘ ch2 zp| A3 zP2 D |
] B5 13U |
. B6 113IP .
External _| +20 mA Ch3 1| A6 131 |
power | : D
supply 1 chazp A5 zP3 T |
|
; N ' B7 14U '
| ! B8 141P |
420 mA Ch4 I' A8 141 < '
Chd ZP, A7 ZP4 D -
| EM |

Figure 33. AI825 with TU831 Extended MTU Process Connections
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AlI830/AI830A RTD Input Module

Features

. 8 channels for RTD (Pt100, Cul0, Ni100
and Ni120 and resistor) inputs.

&

. 3-wire connection to RTDs.

. 14 Bit resolution.

*  Inputs are monitored for open-circuit, short-
circuit and has a input grounded sensor.

Description

The AI830/AI830A RTD Input Module has 8
channels for measurement of temperature with
resistive elements (RTDs). With 3-wire
connections. All the RTDs must be isolated from
ground.

The AI830/AI830A can be used with Pt100,
Cul0, Ni100, Ni120 or resistive sensors.
Linearization and conversion of the temperature
to Centigrade or Fahrenheit is performed on the
module. Every channel can be individually
configured.

The MainsFreq parameter is used to set mains
frequency filter cycle time. This will give a notch
filter at the frequency specified (50 Hz or 60 Hz).

Four different types of MTUs can be used. The

TU830 Extended MTU and the TU810 (or TU814) Compact MTU enables three
wire connection to the devices without additional terminals. The TU812 Compact
MTU has a D-Sub 25 pin (male) connector for connection to the process.

Shielded field cables are required for process connections.
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Appendix A Specifications

Technical Data

Table 20. AIS830/418304 RTD Input Module Specifications at 25°C

Feature

AI830/AI830A
RTD Input Module

Number of channels

8

Type of input

3-wire RTD:
Pt100, Cu10, Ni100, Ni120 and resistive
potentiometer

Measurement range

See Table 21

Maximum field cable resistance

55 Q for Al830 up to PR:F
500 Q for AI830A and AI830 from PR:G

Error dependent of the field cable
resistance

Rerr =Error in ohm
R =Wire resistance

AR =Difference in % between resistance
in field cables, see Figure 34.

Rerr = R x (0.005 + AR/100)
Terroc = Rerr / (RO X TCR)
TerroF = Terrec X 1.8

CMRR, 50 Hz, 60 Hz >120 dB(")

NMRR, 50 Hz, 60 Hz >60 dB

Error (IEC 51-1)@©) See Table 21
Resolution See Table 21
Temperature drift See Table 21

Update cycle time 150 ms + n x 95 ms )
Current consumption 24 V (Modulebus) |50 mA

Current consumption 5V (Modulebus) |70 mA

Power dissipation 1.6 W

Supervision

Open-circuit, short-circuit®,
reference channel, internal power supply
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AI830/AI830A RTD Input Module

Table 20. AI830/41830A RTD Input Module Specifications at 25°C (Continued)

Feature

AI830/AI830A
RTD Input Module

Isolation

Groupwise isolated from ground

Mounting termination units

TU810, TU812, TU814 or TU830

MTU keying code

AF

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

(1) At10 Qload, e.g. Cu 10. CMMR is >80 dB at <400 Q load and >110 dB at 100 Q.
(2) Without error dependent of the field cable resistance
(3) Activated and not correctly connected channels can have negative influence on the accuracy of

other channels.

(4) n=Number of active channels

(5) For Cu10, not short circuit.

Al830/AI830A AR=Difference between

R»] and R2

R1, Ry, Ryp=Field cable
resistance

Figure 34. Error dependency of the field cable resistance
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AI830/AI830A RTD Input Module
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Table 21. AI830/41830A4 Signal Range

Temperature Sensor Max Error Resolution MaxTemp
Range Type 50 Hz 60 Hz 50 Hz 60 Hz Drift

-80...80°C Pt100(") 0.10°C 0.11°C 0.025°C  |0.030°C  [0.0017°C/°C
-112...176°F pt100(") 0.18°F 0.20°F 0.046°F  |0.055°F  |0.003°F/°F
-200...250°C pt100(") 0.15°C 0.16°C 0.026°C  |0.031°C  |0.0028°C/°C
-328...482°F pt100(") 0.27°F 0.29°F 0.046°F  |0.055°F  |0.0050°F/°F
-200...850°C Pt100(") 0.31°C 0.34°C 0.056°C  [0.067°C  |0.007°C/°C
-328..1562°F  |Pt100(") 0.57°F 0.61°F 0.10°F 0.12°F 0.013°F/°F
-60...180°C Ni100®) 0.10°C 0.12°C 0.031°C  |0.037°C  [0.0021°C/°C
-76...356°F Ni100(?) 0.19°F 0.21°F 0.056°F  |0.067°F  |0.0038°F/°F
-80...260°C Ni120) 0.27°C 0.29°C 0.022°C  |0.026°C  |0.0029°C/°C
-112...500°F Ni120) 0.49°F 0.51°F 0.039°F  |0.046°F  |0.0053°F/°F
-100...260°C Cu10®) 1.0°C 1.2°C 0.26°C 0.31°C 0.024°C/°C
-148...500°F Cu10® 1.8°F 2.2°F 0.46°F 0.56°F 0.0043°F/°F
0...400 Q Resistor 0.083Q [0.091Q [0.020Q [0.024Q  |0.0020 Q/°C
-200...880°C®)  [Pt100 0.29°C 0.32°C 0.056°C  |0.067°C  |0.007°C/°C
-328...1616°F(®) | Pt100 0.53°F 0.58°F 0.10°F 0.12°F 0.013°F/°F
-200...880°C®)  |Pt100 0.30°C 0.32°C 0.055°C  |0.066°C  |0.007°C/°C
-328...1616°F(®) | Pt100 0.53°F 0.58°F 0.10°F 0.12°F 0.012°F/°F
-80...80°C(") Pt100 0.10°C 0.11°C 0.025°C  |0.030°C  [0.0017°C/°C
-112..176°F) | Pt100 0.18°F 0.19°F 0.046°F  |0.055°F  |0.003°F/°F
-200...250°C")  |Pt100 0.14°C 0.15°C 0.025°C  |0.031°C  |0.0027°C/°C
-328...428°F7)  |Pt100 0.25°F 0.28°F 0.046°F  |0.055°F  |0.005°F/°F

116

3BSE020924-600 A




Appendix A Specifications

AI830/AI830A RTD Input Module

Table 21. AI830/41830A4 Signal Range (Continued)

Temperature Sensor Max Error Resolution MaxTemp
Range Type 50 Hz 60 Hz 50 Hz 60 Hz Drift
-200...850°C”) | Pt100 0.30°C 0.33°C 0.056°C  [0.067°C  |0.007°C/°C
-328...1562°F(7) | Pt100 0.54°F 0.59°F 0.10°F 0.12°F 0.013°F/°F
-200...649°C®) | Pt100 0.25°C 0.27°C 0.053°C  |0.064°C  |0.0052°C/°C
-328...1200°F®) | Pt100 0.45°F 0.49°F 0.096°F  |0.12°F 0.0094°F/°F
(1) According to IEC 751, IPTS-68, TCR = 0.00385
(2) According to DIN 43760, TCR = 0.00617
(3) According to MIL-T-24388C, TCR = 0. 00672
R, = 120 Q (MINCO)

(4) According to TCR = 0.00427, R25 = 10 Q (MINCO)
(5) According to US Industrial Std, TCR = 0.00391. Only supported by AI830A.
(6) According to US Lab Std IPTS-68, TRC = 0.00392. Only supported by AI830A.
(7) According to IEC 751, ITS-90 (JIS C 1604-1997), TRC = 0.00385. Only supported by AI830A.
(8) According to JIS C 1604:1981. Only supported by AI830A.
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Block Diagram AI830/AI830A

- - - - -/ /" B N\
v & FAULT .
| ® RUN |
' _®@ WARNING =
zpP ‘ \
' . Pos |
| 11+ |
v - LP —L | !
}L’_ i BlOCk!
' ; m
| Mux | | - cPU - MBI |
L4+ .
!Z}Ij4- LP | | ' 5Vs|
¢ | 5v ! %
| 15+ ov | 3
IZPIS' LP | Powe;r_ok =
i : +12V | +24 V }
18+ ZP
TI8- p -12V ov24Vv'
Zp | |
' I ! \
’ Ref:s ! ‘
|zp . | |
em @ T ] |
Lo - B _

Figure 35. AI830/A1830A Block Diagram
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Process Connections

Table 22. AI830/41830A Process Connections

e | ormueme | osubasma | TUROTUES
Terminal Connector

- L1+ (2) 1,14 L1+ (2)
- L1- 2,15 L1-(2)
- - - B1, B2
Ch1, + Input C1 3 C1
Ch1, - Input B1 16 C2
Ch1, Return (ZP) |A1 - A1, A2
- - - B3, B4
Ch 2, + Input C2 4 C3

Ch 2, - Input B2 17 C4

Ch 2, Return (ZP) |A2 - A3, A4
- - - B5, B6
Ch 3, + Input C3 5 C5

Ch 3, - Input B3 18 C6

Ch 3, Return (ZP) |A3 - A5, A6
- - - B7, B8
Ch 4, + Input C4 6 Cc7

Ch 4, - Input B4 19 C8

Ch 4, Return (ZP) |A4 - A7, A8
- - - B9, B10
Ch 5, + Input C5 7 C9
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Table 22. AI830/41830A4 Process Connections (Continued)

Process | \Tiaty | psub §§2m?1.)e russous
Terminal Connector

Ch 5, - Input B5 20 C10
Ch 5, Return (ZP) |A5 - A9, A10
- - - B11, B12
Ch 6, + Input C6 8 c1
Ch 6, - Input B6 21 C12
Ch 6, Return (ZP) |A86 - A11, A12
- - - B13, B14
Ch 7, + Input c7 9 C13
Ch 7, - Input B7 22 C14
Ch 7, Return (ZP) |A7 - A13, A14
- - - B15, B16
Ch 8, + Input C8 10 C15
Ch 8, - Input B8 23 C16
Ch 8, Return (ZP) |A8 - A15, A16
- L2+ (2) 11, 24 L2+ (2)
- L2- 12,25 L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 36 shows the process connections for the RTD Input Module AI830/AI830A
when installed on a TU830 Extended MTU.

" Process M TUS30/TU833 [ AB30AIB0A | |
. L 6.3A .
*
| ri.  Fuse zP |
. L[ TET- .
T B1.B2
| v Ch1+[C1 HE3 |
G- [ 1C2 -
T, 7P [|ATAZ 7P !
______ _1 [ N A |
T B3.84
. N | ch2+[1C3 2% .
. T Ch2- 1G4 15
______ [ 7P [1ASAd ZP |
T B5.86 .
. A | ch3+[ch 3+
! T Ch3- 1G5 I3- |
T 7P [ |A5A6 Zp -
- - = — — — I — — = \-{' !
T | B7,B8 |
N | Cha+[C7 4+
. T Cha-11C8 14- !
' ZP | |A7,A8 ZP
kR B9,B10 |
. A | chs+[]C9 |5+ '
. T Chb- [ [CT0 15
| [ ZP []AYATO ZP |
T - ’ B11,B12 .
| A | che+[TCTT 6r
| [ Ch6- [[CT2 [ | ]
] T | 7P ATT,ATZ 7P .
'__}__T___H' B13,814 |
~ | chz+[]c13 7+
' il Ch7-11C14 17- '
| T 7zp [|AT3ATE ZP
S B ) B15,816 |
: \ | _chs+[[CT5 18+ .
: | _Ch8- [ [CT6 8+
[ T ZP | |AT5,AT6 ZP |
- - - - q ,
Lo 6.3A
] (V2 — |
L T L2- Fuse 7P T
' = _jLA- . EM '
] C._ [

Note: No external power supply should be connected

Figure 36. AI830/418304 with TU830 Extended MTU Process Connections
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Figure 37 shows the process connections for the AI830/AI830A when installed on a
TUS810 or TU814 Compact MTU.

~ Process T TUs10 [ AIB30ARB30A ] |
' (or TUB14) '
' L1+ -
LIPLT+
| L1- ZP |
T . .
| v ch1+[C E: |
Y Chi- B -
3 T A ZP |
R R
a Ch2+|[ [C2 |2+ )
| _Ch2-[[B2 2-
______ | I - A2 ZP |
T . .
| N | Ch3+[1C3 13+
! T Ch3- 1183 [3- |
Lz TIAS zP 1
=
| o | cha+[ca i |
) il Ch4- [ B4 14-
Y7 A4 ya
___:r__T___x_qp |
. N Ch5+| |C5 15+ .
| . | Ch5-[B5 15-
 — ZP |
T | '
| N Ch6+[[C6 16+
I " [ Ché6- [ [B6 16- |
. " | zP [|AG Z —
- - = __I_ ______ —e
| N | chr+[ ey 7+ |
. T T Ch7-1[B7 [7- .
| ' zZP A7 ZP
- - = .T_ — + — — —1—9 |
' \ | chs+[]C8 18+ -
| " | Chs- B8 B+
| T 2P []A8 Zp |
e ) L
L2+
| “E72L2+ zP |
. = i TEM .
. I B

Note: No external power supply should be connected =

Figure 37. AI830/41830A4 with TUS10 or TU814 Compact MTU Process
Connections
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Figure 38 shows the connections for the AI§30/AI830A when installed on a TU812.

P - ;—IL;IUSZV' [T AwsoAs3A | |
+
14| | ~J4lup |
2, | _27P1 ov '
[15_| | _J5)zp1 L {1ze |
LI T 1
‘3 1 _.351 chi+ - |
he_| | _s6ls2 cn1- iE ,
‘4_ ' | __4's3 ch2+ = |
|17 | | 17|S4 Ch2 - | | ||%+ .
'5_' | 535 ch3+ ZP |
18| | 18lse cns. L ’
Proces_s ' 6 [ ] .6;87 Ch4 + 13-
Connection ,E\: ! ! _13!88 cha - |
o | [Dyse chs+ r
- — o yAz '
20_, , 20,S10 Ch5- |
! 8 | | 8!811 Ch6 + 15+ .
21 | 21,512 Che- > |
lo_| | _.9|s13 chr+ :
22_ ' | 22'S14 Ch7- o |
ho_ | | 0ls1s chs+ ZP T
23_ ' | 23's16 chs- I;+ |
1 | | 111uPg +24v zp |
24 | | 24.uP - !
h 12|ZP’ ov 18-
e B ydz) |
125 25 zP2) s .
ol e
L m | sEy |
I S [ S W S ZP TEM .
L. 4. == _

Figure 38. AI830/418304 with TU812 Compact MTU Process Connections
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AlI835/AI835A Thermocouple/mV Input Module

Features
* 8 differential input channels for / /_\ i{\}
thermocouple/mV. i

FER

*  Channel 8 can be designated as the CJ-
channel (4-wire Pt100 RTD).

*  Variety of thermocouples with the following
characteristics: B, C,E, J, K, N, R, Sand T ) C
for AI835A also D, L and U.

. 15 Bit resolution (A/D).

*  Inputs are monitored for wire-break open-
circuit.

Description

The AI835/AI835A Thermocouple/mV Input
Module is part of the S800 I/O. It provides 8
differential input channels for
Thermocouple/mV measurements. Measurement
ranges configurable per channel are:

-30 mV to +75 mV linear, or TC Types B, C, E,
J,K,N,R, S and T, for AI835A also D, L and U. ]

)
One .of the channels (Chanpel 8) may. be B&nmﬁknv
configured for “Cold Junction” (ambient)
temperature measurements, thus serving as CJ- N‘}
channel for Ch. 1...7. The junction temperature
may be measured locally on the MTUs screw
terminals, or on a connection unit distant form the device. Alternatively, a fix
junction temperature for the module may be set by the user (as parameter) or for
AI835A also from the application. Channel 8 may be used in the same manner as
Ch. 1...7 when no CJ-temperature measurement is needed.
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Each input-channel can measure a mV type of signal source (Thermocouple or
linear), and may be grounded or ungrounded.

Full self-calibration is obtained by means of 0V, 50 mV and 100 ohm references,
which are regularly updated.

Six different types of MTUs can be used. The TU830 (or TU833) Extended MTU or
the TU810 (or TU814) Compact MTU enables three wire connection to the devices
without additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male)
connector for connection to the process. TU818 Compact MTU provides connection
to 2-wire transmitters without external marshaling.

Shielded field cables are required for process connections.

Technical Data

Table 23. A1835/418354 Thermocouple/mV Input Module Specifications at 25°C

Feature AI835/AI835A
Thermocouple/mV Input Module

Number of channels 8 (Differential)

Type of input -30 mV to 75 mV linear, or TC types B,
C,E, J,K,N,R, Sand T. AI835A also D,
L and U.

Measurement range See Table 24

Input impedance >1 MQ

CJ-temperature measurement reference | 4-wire connected IEC-751/Pt100 RTD,
TY820 can be used

Maximum field cable length 600 meters (656 yd.)
CMV between channels, max. 12V d.c.

CMRR, 50 Hz, 60 Hz 120 dB

NMRR, 50 Hz, 60 Hz >60 dB(")

Resolution (A/D) 15 bits
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Table 23. AI835/41835A4 Thermocouple/mV Input Module Specifications at 25°C

(Continued)
Feature AI835/AI835A
Thermocouple/mV Input Module
Error 0.1%
Temperature drift Typ. 5 ppm/°C
Max. 7 ppm/°C (AI835A)
Max. 30 ppm/°C (AI835)
Filter, analog (1st order Low-pass) 10 Hz
Filter (integration) 50 Hz or 60 Hz
Update cycle time, max. 280 ms + n x 80 ms at 50 Hz
250 ms + nx 70 ms at 60 Hz
(n = active channels)
Supervision Module: reference channels, power

supply low

Channel: open-circuit(®
CJ-channel(CH8): <-40°C (-40°F) and
>100°C (212°F)

Current consumption 24 V (Modulebus) |50 mA

Current consumption 5 V (Modulebus) |75 mA

Power dissipation 1.6 W

Isolation Groupwise isolated from ground

Module termination units TU810, TU812, TU814, TU8B18, TU830
or TU833

MTU keying code BA

Rated insulation voltage 50V

Dielectric test voltage 500 V a.c.

(1) >40dB at 50 Hz and 60 Hz +1%
(2) Cycle time for open circuit supervision = (Update cycle time) * (number of active channels)
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Table 24. AI835/418354 Range/Linearization

Input Type

Temperature Range

TC type B (1)

44...1820°C, 111.2...3308°F

TC type C

0...2300°C, 32...4172°F

TC type D &)

0...2300°C, 32...4172°F

TC type E (1)

-270...1000°C, -454...1832°F

TCtype J M

-210...1200°C, -346...2192°F

TC type K ()

-270...1372°C, -454...2501.6°F

TC type L &)

-200...900 °C, -328...1652 °F

TC type N ()

-270...1300°C, -454...2372°F

TC type R U

-50...1768°C, -58...3214.4°F

TC type S (1)

-50...1768°C, -58...3214.4°F

TCtype T M

-270...400°C, -454...752°F

TC type U@

-200...600 °C, -328...1112 °F

Linear range

-30...75 mV

Pt100 RTD (for cJC) @)

-40...100°C, -40...212°F

(1) Linearization per IEC 584-1 1995, and following ITS 90 requirements.

(2) Only for AI835A

(3) Sensor Type applies to Channel 8 only, for the measuring of the Cold
Junction Compensation temperature.

ﬂ From the 11 Sensor Types above, one choice is to be selected by the user per

channel.
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Block Diagram AI835/AI835A

r—— - - - - — — — — — — — 1
Fault® | |
REFs MB = Modulebus
Run@® | I\F/II'(I':I = I;/Iull_ p[|<_)_tocolI rrgog‘ule interface Circuity
Warni = Main Timer Interface
arnlng®_! SPI = Serial Peripheral Intefface
+CH1 |
EMC/
-CH1 | LP |
|
|
+CH2 | EMC/
-CH2 | LP |
Dat:
' Differential A /D |
|
|
L ANA- M 7
| LK
| LOG %_Z% <
| MB
| FIC
\ MUX #
|
T —] Amplifier /I\TT§—
——- EMC/ 8/|TI) Pos(6:0
-CH7 | Lp
ADR(SPI) ﬁé pow_ok
+PCJG (low) N é\/
+CHg EMC/ l <OV
Pt10 CHe LP
- +UPint 2 +24V
-PCJC GNDA 2
zP 2 -UPint o OV 24V
l ~
2

T
|

Figure 39. AI835/41835A Block Diagram
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Process Connections

Table 25. AI835/41835A4 Process Connections

Process TU810 TU812 TUs18 TU830/
Connection | (T IEY | Connector ) | Terminal | ot

Pt100, PCJC- L1+ (2) 1,14 L1+ (2) L1+ (2)
- L1- 2,15 L1-(2) L1-(2)
- - - - B1, B2
Ch1, + Input C1 3 D1 C1
Ch1, - Input B1 16 B1 C2
Ch1, Return (ZP) A1 - - A1, A2
- - - - B3, B4
Ch 2, + Input Cc2 4 D2 C3

Ch 2, - Input B2 17 B2 C4

Ch 2, Return (ZP) |A2 - - A3, Ad4
- - - - B5, B6
Ch 3, + Input C3 5 D3 C5

Ch 3, - Input B3 18 B3 C6

Ch 3, Return (ZP) |A3 - - A5, A6
- - - - B7, B8
Ch 4, + Input c4 6 D4 Cc7

Ch 4, - Input B4 19 B4 C8

Ch 4, Return (ZP) |A4 - - A7, A8
- - - - B9, B10
Ch 5, + Input C5 7 D5 C9
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Table 25. AI835/41835A4 Process Connections (Continued)

Process Tus10 TU812 TUs18 TU830/

connection | G 1LY | Conneetor () | Terminal | 1Zil
Ch 5, - Input B5 20 B5 C10
Ch 5, Return (ZP) |A5 - - A9, A10
- - - - B11, B12
Ch 6, + Input C6 8 D6 C1
Ch 6, - Input B6 21 B6 C12
Ch 6, Return (ZP) |A6 - - A11, A12
- - - - B13, B14
Ch 7, + Input C7 9 D7 C13
Ch 7, - Input B7 22 B7 C14
Ch 7, Return (ZP) |A7 - - A13, A14
- - - - B15, B16
Ch 8, + Input C8 10 D8 C15
Ch 8, - Input B8 23 B8 C16
Ch 8, Return (ZP) |A8 - - A15, A16
Pt100, PCJC+ L2+ (2) 11, 24 L2+ (2) L2+ (2)
- L2- 12, 25 L2-(2) L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 40 shows the process connections for the TC/mV Input Module
AI835/AI835A when installed on a TU830/TU833 Extended MTU.

" Process! M TU830/TUS33 [T A®B35ARBIBA | |
‘ 6.3A |
| NEE—— PCJC- '
| -+ L1- Fuse |
. ITLH- \

B1,B2
| h1+[C1 T+ |
' Ch1-[]CZ I1-
_________ -7 ATAZ 7P '
hermocouple isolbtec = |
B3.B4
o g . Ch2+[1C3 PR .
" Ch2-TC4 -
——————— P = A3 AL ZP |
' B5.B6 '
Ch3+ 5 13+
| Ch3- KB |
. A5 2B ZP L
| B7.B8 |
’ Ch4+[ [C7 14+
£ i . Ch4-11C8 [4- .
——————————————— A7.A8 7P
= | B9,B10 |
; Ch5+| |C9 15+ .
i | Ch5- [ [CT0 15-
S T AYATO 7P |
- . B11,B1P .
EI;)hgrrgL%%Puple connected Che+[TCT e
| &he- [TC12 18- |
. ATHATR 7P .
| B13,B14 |
Ch7+| |[C13 17+
' Ch7- [[C14 17- :
AT ATE 7P
| Pt100/TY820 B15,B‘r6 |
! Ch8+| |[C15 18+ !
o Ch8- [ [CT6 8-
‘ AT5,AT6 7P |
L
JLov | 23 PCJCH
| 2 | Yruse T |
' __jLZ- . EM '
] C.__ ._ | =71

Note: No external power supply should be connected =

Figure 40. AI835/41835A with TUS830/TUS33 Extended MTU Process Connections
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Figure 41 shows the process connections for the AI835/AI835A when installed on a
TUS810 or TU814 Compact MTU.

" Process ! 1 Tus10 7 A®B3ISABIA ] |
' (or TU814) '
! L1+ PCJC- !
[ [YLTF
| L1- |
| chi+| IC T |
< T Ch1-[[B M-
————————— =7 A ZP
}ll:hermocou le |so|{ate = ‘
Ch2+| [C2 12+
,  'Ch2-11B2 12-
——————— = A2 ZpP |
' Cch3+| [C3 3+ '
| Ch3- [1B3 I3- |
. A3 ZP 1L
’ | Ch4+| [L4 14+ |
! , Ch4-| [B4 4-
- T Ad zp |
] Ch5+| |C5 15+
LT \ Ch5-1 [B5 15-
B Ab yig |
;I(')h(geg&oncé)uple connedted Che+| TCB e
Ché- [ [B6 16- |
, Ab /P T
| Ch7+| [C7 17+ |
! Ch7-[[BY 17- '
| = i |
Pt100/TY820
' Ch8+| |C8 18+
[*—® Chs-[[B8 18-
| A8 yiz |
q
L2+ PCJCH
| ez |
| o Teu| |
L .1 T._ . _ [T

Note: No external power supply should be connected =

Figure 41. AI835/41835A4 with TUS810 or TU814 Compact MTU Process
Connections
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Figure 42 shows the AI835/AI835A connections through a remote junction box.

~ Process | 7 TU810 [TAwISARIA ] |
' (or TUB14) '
| Multi-conductor (Cu) |
' shielded cables L1+ PCJC- '
| T |
Junction -
Thermocou I_ Box _l '
connege b° I |
! ) ch1+[]C T |
n ' >/ 1 <Chi-[[B IT-
= |_ — | | ! A ZP ‘
= I
|
[ " Ch2+| [C2 12+ .
£ . I > ——F<Ch2- [ [B2 I2-
9 - s 1 = 0 : | AZ /P |
- . I !
[ L Ch3+[C3 I3
] —r77 ~7 Ch3- [ [B3 13- |
il [ A3 P £
| ' ! Cha+[C4 rE |
E_\‘_____ ™72 Ch4-11B4 14- ,
=7 i ey I i i |
] = | n chs+[]C5 15+ .
T >—#———+—1-<<Chb- [ [B5 [5-
- - I A5 ZP |
1 ' l 1
| Pl che+[1CB 6+
| 1‘ | g vl 7 L. Chb- Bo 16- |
___I__J_“I | [ JAV) 7P = i
[
| o |
P Ch7+| [C7 7+
—A 5 —<Chr[ 17 I7- '
e ) /P
Th [ H
Bomae 11 g ! X |
' > | L Chs+| [C8 18+ .
= Ch8- [ B8 8-
| S 1 AB ZpP J |
, = I !
| o L2+ PCJC+
| 1 L T2 |
' I ! T _____ l L2- TEM .
o . . _ 1 _ _ = L_JT_'E____'__J

Note: No external power supply should be connected

Figure 42. AI835/41835A with TU810 or TU814 Compact MTU Process
Connections to Remote Junction Box
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Figure 43 shows the connections for the AI835/AI835A when installed on a TU812.

e _——— - — 7
p— TU812 AI835/AI835A
| |'_j PCJC |
4. | | 14| PCUC. .
L2 | _.2.ZP1 oV \
15:| | 15|zP1

(3. | _,8s1 chi+ UE |

l6_| | a6ls2  cn1- 1 zpP
ta_' I as3 cno+ | - \

+
|17 | 17|S4 Ch2 - 12- '
. . | . ZP \
5. | w585 Ch3+ !
|18 | | 18/s6  Ch3 - I| I%+ |
cPf°°ef.s L6 ’ | 6,S7  Chd+ zP -
onnection !19 , |. jg!sg Cha . n |
I I 7 | | 7|89 Ch5 + | Iz4|5 .
__20_, || _20,s10 Ch5- |
| 8| | _.8|s11 Ch6+ 2 '
21 | 21812 Ch6- ZP |
| o | || 9ls13 _ch7+ = |
2. ' 22's14 cn7- L3 my
10| | 10ls15 cns + |
23_ .| 28's16 Chs- I7* .
J1,| || 11 o PCJC+ VAL |
'24:i | 24, 8+ .
__u2. | [ _g2'zpg ov & ‘ |
—{25c | |- PCJCH !
A3 |, 13 EM EM T |
sy L i Sl

Figure 43. AI835/418354 with TU812 Compact MTU Process Connections
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Figure 44 shows the connections for the AI§35A when installed on a TU818.

r Process " : TUB1E I'.‘ ICER) 1
o L1+ i PCJc-
4] L1+ B
g L1-
EHLATEE :
£ Chis:|D1 11+
< PRI i 5 5 -
== I | Emic
Tharmocoupla isolated hed 5 :
from ground , QE%""' D2 T
< y - Che-} B2 12
ST T ke : 1 zp
Cha+: D3 |3+
Ch3-F1Es e
: A Bl
P Cha+:[pa H LD
Vit Cha-1- 15
¥ L - - 2P
= ; i 1
= Chs+|’| D5 ] J5e
-E £ Chi-1'lgs Y
- t = - : B A
i E%Mmuple connected che+l:| D8 & ﬁ_“
Chi- ‘_EE : — &
cnr+| o7 A
Ch7-[:] B7 H BB
; Tz
PHOOTY820 | o
cha+:| D8 o 18+
B, 158 I T T
: H P '
! H [
o L2+ || PCJCH |
14T IL_% : = |
T T p Ei
L = = J C [ — - .|

Figure 44. AI8354 with TU818 Compact MTU Process Connections
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Al843 Thermocouple/mV Input Module

Features

8 differential input channels for
thermocouple/mV.

Single or redundant operation.

A separate channel is used as CJ-channel
(4-wire Pt100 RTD).

Variety of thermocouples with the following
characteristics: B,C,E, ], K, L, N, R, S, T
and U.

16 Bit resolution (A/D converter).

Inputs are monitored for wire-break open-
circuit.

Description

The AI843 Thermocouple/mV Input Module is
part of the S800 I/O. It provides 8 differential
input channels for Thermocouple/mV
measurements. Measurement ranges configurable
per channel are:

-30mV to +75 mV linear, or TC Types B, C, E, J,
K,L,N,R, S, Tand U.

A separate Pt100 channel is used for “Cold
Junction” (ambient) temperature measurements,
thus serving as CJ-channel for Ch. 1...8. See
Figure 46, Figure 47 and Figure 48 for connection of reference resistance and Pt100
sensor. The junction temperature may be measured locally on the MTUs screw
terminals, or on a connection unit distant form the device. Alternatively, a fix
junction temperature for the module may be set by the user (as parameter) or a
junction temperature set by the application.

'R

‘

=y

¢
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Each input-channel can measure a mV type of signal source (Thermocouple or
linear), and may be grounded or ungrounded.

Full self-calibration is obtained by means of 0V and 30 mV references, which are
regularly updated.

On each channel, there is a Fault (Red) LED that indicates channel error.

Three different types of MTUs can be used. In single applications, TU830 Extended
MTU enables three wire connection to the devices without additional terminals.

In redundant applications, TU842 for horizontal mounting and TU843 for vertical
mounting can be used.

Shielded field cables are required for process connections.

Technical Data

Table 26. A1843 Thermocouple/mV Input Module Specifications at 25°C

Feature Alga3
Thermocouple/mV Input Module
Number of channels 8 (Differential)
Type of input -30 mV to 75 mV linear, or TC types B,
C,E,J,K,L,N,R, S, Tand U
Measurement range See Table 27
Input impedance >1 MQ

CJ-temperature measurement reference | 4-wire connected IEC-751/Pt100 RTD,
TY820 can be used

Maximum field cable length 600 meters (656 yd.) or max. 500 Q
CMV between channels, max. 5Vd.c.

CMRR, 50 Hz, 60 Hz 100 dB

NMRR, 50 Hz, 60 Hz >40 dB

Resolution (A/D converter) 16 bits
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Table 26. AI843 Thermocouple/mV Input Module Specifications at 25°C
(Continued)

Feature

Al843
Thermocouple/mV Input Module

Error

<0.1%

Temperature drift

Typ. 10 ppm/°C
Max. 25 ppm/°C

Filter, analog (1st order Low-pass)

1.1 kHz

Filter (integration)

50 Hz or 60 Hz

Update cycle time, max.

320 ms + nx 80 ms at 50 Hz
267 ms + n x 67 ms at 60 Hz
(n = active channels)

Supervision

Module error if: reference channels
outside limits, power supply low

Channel error if: open-circuit, out of
range <-40°C (-40°F) and >100°C
(212°F) (only Cold Junction channel)

Linear: none

Current consumption 24 V (Modulebus) |50 mA
Current consumption 5 V (Modulebus) |60 mA
Power dissipation 1.5W

Isolation

Groupwise isolated from ground

Module termination units

TU818, TU830, TU842, TU843, and
TU852

MTU keying code B, A
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.
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Table 27. AI843 Range/Linearization

Input Type Temperature Range
TC type B (1) 44...1820°C, 111.2...3308°F
TC type C 0...2300°C, 32...4172°F
TC type D 0...2300°C, 32...4172°F
TC type E (") -270...1000°C, -454...1832°F
TCtype J M -210...1200°C, -346...2192°F
TC type K () -270...1372°C, -454...2501.6°F
TC type L -200...900°C, -328...1652°F
TC type N () -270...1300°C, -454...2372°F
TCtype R (M -50...1768°C, -58...3214.4°F
TC type S (1 -50...1768°C, -58...3214.4°F
TCtype T(M -270...400°C, -454...752°F
TC type U -200...600°C, -328...1112°F

Linear range

-30..

75 mVv

Pt100 RTD (for cJC) @

-40..

.100°C, -40...212°F

(1) Linearization per IEC 584-1 1995, and following ITS 90 requirements.
(2) Sensor Type applies to Cold Junction channel only, for the measuring
of the Cold Junction Compensation temperature.

From the 11 Sensor Types above, one choice is to be selected by the user per
channel.
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Block Diagram Al843

EL‘JJ: ((E; ®®_ Ch 1 Fault (F1) ®@—
. Ch 2 Fault (F2) Q—
Warning (W) &@— 7 _
I
+CH1 Ch 8 Fault (F8) X— o
-CH1 |EMC/LP
MUX

+CH2 — A
-CH2 | EMC/LP Bl #1]

\ ] A . Data >

|

| <> L ¢ CLK

| MCU E

| f ASIC 3

' | 3

: ¢ ¢ Pos (0..6)| 2

[ +5V

-—————

| —

| < ov

|

| —| Mux Y

I N

| | #1

: ] . 24V
+CH8 N — == vaav
-CH8 |EMC/LP |
S+
+ CJC
. EMC/LP S~
S-

Figure 45. A1843 Block Diagram
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Process Connections

Table 28. AI843 Process Connections

Process TU818 TU830, TU833, .
Connection Terminal TU842, '_I'U843 TU852 Terminal
Terminal
PCJC+ C1 B1 3 (X1b)
Ch1, + Input D1 C1 3 (X1a)
Ch1, - Input B1 C2 16 (X1a)
Ch1, Return (ZP) L1- A1, A2 2,15 (X1a and X1b)
ICJC+ A1 B2 16 (X1b)
ICJC- Cc2 B3 4 (X1b)
Pref A2 B4 17 (X1b)
Ch 2, + Input D2 C3 4 (X1a)
Ch 2, - Input B2 C4 17 (X1a)
Ch 2, Return (ZP) |L1- A3, A4 2,15 (X1a and X1b)
PCJC- C3 B5 5 (X1b)
Ch 3, + Input D3 C5 5 (X1a)
Ch 3, - Input B3 C6 18 (X1a)
Ch 3, Return (ZP) |L1- A5, A6 2,15 (X1a and X1b)
Ch 4, + Input D4 C7 6 (X1a)
Ch 4, - Input B4 C8 19 (X1a)
Ch 4, Return (ZP) |L1- A7, A8 2,15 (X1a and X1b)
Ch 5, + Input D5 C9 7 (X1a)
Ch 5, - Input B5 C10 20 (X1a)
Ch 5, Return (ZP) |L2- A9, A10 12, 25 (X1a and X1b)
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Table 28. AI843 Process Connections (Continued)

TU830, TU833,

Cz;z‘;if;n TZ::::nsal TUB42, TUB43 TU852 Terminal
Terminal

PCJC+ A6 B12 21 (X1b)

Ch 6, + Input D6 c11 8 (X1a)

Ch 6, - Input B6 C12 21 (X1a)

Ch 6, Return (ZP) |L2- A11, A12 12, 25 (X1a and X1b)
ICJC+ c7 B13 9 (X1b)

ICJC- A7 B14 22 (X1b)

Ch 7, + Input D7 C13 9 (X1a)

Ch 7, - Input B7 C14 22 (X1a)

Ch 7, Return (ZP) |L2- A13, A4 12, 25 (X1a and X1b)
Pref c8 B15 10 (X1b)

PCJC- A8 B16 23 (X1b)

Ch 8, + Input D8 C15 10 (X1a)

Ch 8, - Input B8 C16 23 (X1a)

Ch 8, Return (ZP) |L2- A15, A16 12, 25 (X1a and X1b)
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Figure 46 shows the process connections for the TC/mV Input Module AI843 when
installed on a TU830 Extended MTU.

T T T T T T 77 " Process | Tu830/TuUg33 =~ —m ™ X |
Process . AP L AI843 .
I
| +H Hj’ Fuse |
1T u- .
B1 PCJC+

| (B2 CJC+ |
chi1+ [ |C1 1+ ,

! . Chi- Cc2 1-

——————— l— -—--—-7 A1A2 zpP |
Thermocouple isolated - B3 ICJC- ,
from ground [ | B4 Pref

| Ch2+ [[C3 12+ ’
[ LT Cch2- [|c4 122
Tt X A3.A4 ZP '
B5 PCJC- |
| 0
Ch3+ [[C5 13+ '
! Ch3- [[C6 13-
| A5,A6 zP — |
B7 '
' B8
’ | Ch4+ | |[C7 14+ |
L [ Chd- []cs 14- .
Sl A7.A8 ZP
- B9 |
| B10 ,
P Ch5+ []C9 15+
L ' Ch5- [ |C10 15- ’
- - ~| ——————— A9.ATO zP
- B11 '
;I:)hgg(r)nu%c(?uple connected , B12 BCJC+ | | |
che+ [ [C11 6+
| Ché- [[C12 6- '
) A11.A12 ZP |
B13 ICJC+
| Pt100 B14 ICJC- '
, 1) Ch7+| |C13 17+ |
Ch7- [[c14 17-
| A13,A14 zP .
\ B15 Pref ’
Ref100 B16 PCJC-
| 1) Chs+ | |c15 18+ .
Chg- []C16 18+
A15.A16 ZP |
1) Only if the Cold Junction channel is used 6.3A .
ol2t — L
Heee e |
Note: No external power supply ol2- T
AP EM| .
should be connected = - ¢
T___J_____J

Figure 46. A1843 with TUS30 Extended MTU Process Connections
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Figure 47 shows the process connections for the TC/mV Input Module AI843 when
installed on a TU830 Extended MTU.

Process| TUS30TUS33 9 Amsa3 7
' 6.3A '
Multi-conductor (Cu) oL+ ™/
| shielded cables A Ny E— |
L1- use
' - = C1- )
Junction _| NEh PCJCH
Thermocouple ‘ Box B1 |
connected to | B2 CJC+
groun L n Ch1+| |C1 1+ ,
[ 1 >+—+% Chi- [ [C2 1-
‘— - - I A1.A2 ZP |
I B3 ICJC+
' I B4 Pref '
1 i L1l Ch2+[ |C3 12+ |
il T > Ch2-| |C4 12-
71 [ A3.A4 zZP ,
N I B5 PCJC-
| I B6 |
’ L Ch3+[[C5 13+
L 74 Ch3-[ [C6 13- '
- . A5,A6 zZP __|
= | I B7
1 Ll B8 1
[ L Cha+[[C7 14+
E | 4 Cnd-| [C8 14- |
s === ' I A A7.A8 ZP
- ! ! B9 '
| I = | B10 |
,) Ch5+[[C9 |5+
(G f ~ Ch5-] [C10 15- :
E— h | [A9,A10 zP
|
| P B11 |
. | | | B12 PCJC+ L1,
I ] 'y Ch6+[C11 6+
IO % —~+——<Ché-[ [C12 6- |
[ o L A11AT12 ZP
, | B13 ICJC+ ,
[[¢ P00 ! B14 ICJC-
| L ¥ e |
s | _Ch74 1C13
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Figure 47. A1843 with TUS830 Extended MTU Process Connections to Remote
Junction Box
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Figure 48 shows the process connections for the Thermocouple/mV Input Module
AI843 when installed on a TU842 or TU843 Redundant MTU.
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' A15.A16 7P '
o, |
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[2- o
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| R I o e — e
r - Aig43] |
' ' PCICE !
| CJC+
| E |
1=
' 7P
| :
- . — '
| Pref | l ’
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1) Only if the Cold Junction . B+ ¢ .
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| - |
1
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Figure 48. A1843 with TU842 or TU843 Extended MTU Process Connections
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Figure 49 shows the process connections for the Thermocouple/mV Input Module
AI843 when installed on a TU818 Compact MTU.

r-— "/ 7 - | L~ ToeE T — =
) Process . 1 s e .
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| | f S C- - |
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P | cha+ || D4 14 i |
| vy I [ B e
— " —————= - 13- 5
I ) I - - |
| | Chs+ | pe IS+ s
' 3 T[S = A
| I R : = H
e et B
, to‘l'lg'l:aom%muple connected | | as PCICs “- |
Ché+ || D& 16+
| | Ché- FIBe [ |
1 | : 12 |
| c7 ICJC+
| | A7 ICJC- '
. \ 1 Chi= || D7 7= |
Chi- P BT I7-
| | ; = |
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L. — . — _ — _—_41 1 Che+ || D& 173 |
che- T BB o+
: =—7 |
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- Lo 1
O 3 |
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._‘l.u- * l. EM |
L-— - | =]

Figure 49. A1843 with TU818 Compact MTU Process Connections
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Figure 50 shows the process connections for the Thermocouple/mV Input Module

AlI843 when installed on a TU852 Compact MTU.
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Figure 50. AI1843 with TU852 Compact MTU Process Connections
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Al845 Analog Input Module, single or redundant

Features

. 8 channels for 0...20 mA, 4...20 mA, 0..5V

or 1...5 V d.c., single ended unipolar inputs.

*  Single or redundant operation.

* 1 group of 8 channels isolated from ground.

. 12 Bit resolution.

e Current limited transmitter supply per
channel.

*  Advanced on-board diagnostics.

*  HART pass-through communication.

Description

The AI845 Analog Input Module for single or
redundant applications. The module has 8
channels. Each channel can be either a voltage or
current input when MTU TU844 or TU84S5 is
used, when other MTUs are used all channels
become voltage or current inputs.

The voltage and current input is able to
withstand an overvoltage or undervoltage of at
least 11 V d.c. The input resistance for voltage
input is greater than 10 M ohm and the input
resistance for current input is 250 ohm.

T{//'l“

The module distributes the external HART compatible transmitter supply to each
channel. This adds a simple connection to distribute the supply to 2-wire or 3-wire
transmitters. The transmitter power is supervised and current limited.

If an external power supply is used for feeding HART transmitters, the power

supply must be HART compatible.
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The module performs self-diagnostics cyclically. Module diagnostics include:

*  External power supply, Transmitter power and External shunt error. Error in
these are reported as External channel error.

*  Low Pass Filter, Multiplexer and Test channels. Error in these are reported as
Internal channel error.

*  Analog Read Back, Reference Voltage, Internal Power Supply, Checksum,
Watchdog and Memory. Error in these are reported as Module Error.

All eight channels are isolated from the ModuleBus in one group. Power to the input
stages is converted from the 24 V on the ModuleBus.

The module has HART pass-through functionality. Only point-to-point
communication is supported.

Eight different types of MTUs can be used for single applications. The TU830/
TU833 Extended MTU enables three wire connection to the devices without
additional terminals. The TU810 (or TU814) Compact MTU has terminals for 24 V
process voltage inputs, but requires external terminals for distribution of 24 V power
supply to the field devices. The extended MTU, TU835, and TU838 provides a fuse
(3 A max.) per channel for process power out. The TU812 Compact MTU has a D-
Sub 25 pin (male) connector for connection to the process. The TU818 Compact
MTU provides connection to 2-wire sensors without external marshaling.

Three types of MTUs can be used for redundant applications, two for mounting on a
horizontal DIN rail and one for mounting on a vertical DIN rail.

Shielded field cables for process connections are required if HART is used.

The parameter Shunt mode should be set to External shunt when the MTU
TU844/TU845/TU854 is used or when voltage inputs is required for other MTU.

It is only possible to mix voltage and current input when TU844/TU845/TU854 is
used; for other MTUs, all channels become voltage or current inputs.
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Technical Data

Table 29. AI845 Analog Input Module Specifications at 25°C

Feature

Al845 Analog Input Module

Number of channels

8

Type of input

Unipolar single ended

Measurement range

0..20mA, 0..5V,
4..20mA, 1... 5V

Over range +15%
Input impedance (at voltage input) 10 MQ
Input impedance (at current input) 250 O

(including PTC)

Maximum field cable length

600 meters, (656 yd.)

Voltage input, maximum non-destructive | 11 V d.c.
NMRR, 50 Hz, 60 Hz >40 dB
Error Max. 0.1%
Resolution 12 bit

Temperature drift

Max. 50 ppm/°C

Update cycle time 10 ms
Current consumption 24 V (Modulebus) |50 mA
Current consumption 5 V (Modulebus) | 100 mA

Current consumption 24 V (process
power supply, UPx)

265 mA (max) (22 mA + transmitter
current*1.32)
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Al845 Analog Input Module, single or redundant

Table 29. AI845 Analog Input Module Specifications at 25°C (Continued)

Feature

Al845 Analog Input Module

Power dissipation

3.5W

Transmitter supply (per channel):

+-10%"

HART compatible
Voltage: 24 V @ 23 mA
Current: 30 mA

Supervision

Module error if: analog read back,
reference voltage, internal power supply,
checksum, watchdog and memory error

Internal channel error if: low pass filter,
multiplexer and test channels error

External channel error if: external power
supply low, transmitter power and
external shunt error

Input filter (rise time 0-90%)

290 ms

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814, TU818, TU830,
TUB833, TU835, TU838, TUB44 or TU845
and TU854

MTU keying code CC
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) If the transmitter need more current to start up, use external power for the transmitter.
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Block Diagram Al845

r-— - - T T T T T T m
R ®@—
!UP= =] — W& |
— F &
| H |
| > |
<> |
MU ) !
] |
' @ CPU |
‘ % MBI ‘
J1uc L
SV 7
, — Mux m ,
|I8U Lp = # |
8l ] |
| P —| Mux HART |
= | Modem <4 )
| |
| LP — Mux |
!I8UC LP § |
Lo L. _ v

Figure 51. AI845 Block Diagram
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Al845 Analog Input Module, single or redundant

Process Connections

With HART signals shielded cables should be used for current process connections.

Table 30. AI845 Process Connections

TU812

TU810 TU844
Process (or D-Sub 25 TU818 TU830/ TU835 | TU838 | TU845 TU8.5 4
- male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal @)
. Connector Terminal )
Terminal 1)
+24Vd.c. |L1+(2) 1, 14 L1+ (2) |[L1+(2) |L1+(2) |L1+(2) |L1+ 1, 14
0Vd.c. (ZP)|L1- 2,15 L1-(2) L1-(2) [L1-(2) L1-(2) |L1- 2,15
U1 - - C1 B1 11 (F1) |A1(F1) |B1 3
Ch1, C1 3 D1 C1 - B1 B2 16
Voltage
Input
Ch1, B1 16 B1 c2 12 B2 B2 16
Current
Input
Ch1, Return | A1 - - A1, A2 |- A2 A1,A2 -
(ZP)
U2 - - C2 B3 21(F2) |A3(F2) |B3 4
Ch 2, Cc2 4 D2 C3 - B3 B4 17
Voltage
Input
Ch 2, B2 17 B2 C4 22 B4 B4 17
Current
Input
Ch2,Return | A2 - - A3, A4 |- A4 A3, A4 |-
(ZP)
U3 - - C3 B5 31(F3) |A5(F3) |B5 5
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Table 30. AI845 Process Connections (Continued)

TU812
TU810 TU844
Process (or D-Sub 25 TU818 TU830/ TU835 | TU838 | TU845 TU8.54
. male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal (1)
Ch 3, C3 5 D3 C5 - B5 B6 18
Voltage
Input
Ch 3, B3 18 B3 C6 32 B6 B6 18
Current
Input
Ch 3, Return |A3 - - A5, A6 |- A6 A5, A6 |-
(ZP)
U4 - - C4 B7 41 (F4) |A7 (F4) |B7 6
Ch 4, C4 6 D4 C7 - B7 B8 19
Voltage
Input
Ch 4, B4 19 B4 Cc8 42 B8 B8 19
Current
Input
Ch4,Return |A4 - - A7,A8 |- A8 A7,A8 |-
(ZP)
us - - C5 B9 51 (F5) |A9 (F5) |B9 7
Ch 5, C5 7 D5 C9 - B9 B10 20
Voltage
Input
Ch 5, B5 20 B5 C10 52 B10 B10 20
Current
Input
Ch 5, Return |A5 - - A9, A10 |- A10 A9, A10 |-
(ZP)
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Table 30. AI845 Process Connections (Continued)

TU812
TU810 TU844
Process (or D-Sub 25 TU818 Tu830/ TU835 | TU838 | TU845 TU8.54
. male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal 1)

ue6 - - C6 B11 61 (F6) |A11(F6) |B11 8
Ch e, Cé6 8 D6 C11 - B11 B12 21
Voltage
Input
Ch e, B6 21 B6 C12 62 B12 B12 21
Current
Input
Ch6, Return | A6 - - A11, A12 |- A12 A11, A12 |-
(ZP)
u7 - - Cc7 B13 71 (F7) |A13(F7) |B13 9
Ch7, Cc7 9 D7 C13 - B13 B14 22
Voltage
Input
Ch7, B7 22 B7 C14 72 B14 B14 22
Current
Input
Ch7,Return |A7 - - A13, A14 |- A14 A13, A14 |-
(ZP)
us - - C8 B15 81 (F8) |A15(F8) |B15 10
Ch 8, C8 10 D8 C15 - B15 B16 23
Voltage
Input
Ch 8, B8 23 B8 C16 82 B16 B16 23
Current
Input
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Table 30. AI845 Process Connections (Continued)

TU812
TU810 TU844
Process (or D-Sub 25 TU818 TU830/ TU835 | TU838 | TU845 TU8.5 4
. male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal (1)

Ch 8, Return |A8 - - A15, A16 |- A16 A15, A16 |-

(ZP)

+24V d.c. |L2+(2) 11, 24 L2+ (2) |L2+(2) |L2+(2) |L2+(2) |L2+ 11, 24
0Vd.c. (ZP)|L2- 12, 25 L2- (2) L2-(2) [L2-(2) L2-(2) |L2- 12,25

(1) Pin 13 connected to connector body for EM.
(2) Voltage or current input chosen by the shunt stick on TU844/TU845/TU854.
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Figure 52 shows the process connections for the Analog Input Module AI845 when
installed on a TU830/TU833 Extended MTU.

7 Process! 7 Tus3oTus33 T Amas ] |
! woav | | qe 230 L1+ .
Pwr. | [T+ C— |
Source Ov L1- Fuse L-
. L[TLT- |
| Ut [ |1 U1 |
l C1 1Y) |
4-20mA  Ch11 [[C2 111
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XMTRs | vz 1 ie3 uz__| ] |
4-20mA Ch21[[C4 12
| A3 AL ZP ’
— . B5 Us_ _|_ | Mux. :
0-5V___ Ch3V[IC3 30 W
| 6 3] |
ZP A5,A6 ZP 1
4 - Wire ' '
B7 U4
XMTRs l0-20mA  chai [167 a0 | |
. L [C8 141 ,
ZP 7,A8 ZP
Current and | us B9 us | | |
Voltage signals : C9 15U .
cannot be mixed ,0-20mA _ Ch51 [[CT0 151
at the same | P AY,ATO ZP |
module ' ue B11 ue || :
CT1 6
R e : |
3 - Wire : - P T
XMTRs | u7 B13 Uz |_ | |
'0-5v ch7 V| [C13 17U
' C14 171 '
| ZP AT ATE 7B ’
| us B15 us ||
1 0-5V Ch8 V| |C15 18U .
C16 181
| ZP [JAT5ATE ZP |
' woav || Los B3A L2+ '
| T |
Chx V = Voltage Input Ov ~L2- Fuse L-
Chx | = Current Input ' [ t2- EM '
- T.__ . | =1

Figure 52. A1845 with TU830/TU833 Extended MTU Process Connections
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Figure 53 shows the process connections for the Analog Input Module AI845 when
installed on a TU835 Extended MTU.
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' X1 '
| w2av | | 11+ Fn=100mA L1+ |
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Figure 53. AI845 with TUS835 Extended MTU Process Connections
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Figure 54 shows the process connections for the Analog Input Module AI845 when
installed on a TU838 Extended MTU.
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Figure 54. AI1845 with TU838 Extended MTU Process Connections
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Figure 55 shows the process connections for the Analog Input Module AI845 when
installed on a TU810 or TU814 Compact MTU.

—————— Pracess| TP -
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Figure 55. AI845 with TU810 or TUS814 Compact MTU Process Connections
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Figure 56 shows the process connections for the Analog Input Module AI845 when
installed on a TU812 Compact MTU.
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Figure 56. A1845 with TU812 Compact MTU Process Connections
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Figure 57 shows the process connections for the Analog Input Module AI845 when
installed on a TU844 or TU845 Redundant MTU.
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Figure 57. AI845 with TU844 or TU845 Redundant MTU Process Connections
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Figure 58 shows the process connections for the Analog Input Module AI845 when
installed on a TU818 Compact MTU.

_____ - _ - _ _ _ _
r Proces : TUB1E =1 NIE4S 1
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: I
| 2- Wire | 5 | — 9 |
v o :
XMTRs : _ -1
! : o i IEN '
4-20mA chzl 182 i NE
| | | PR |
. — . Ll N e T
0-5¢ thav L] os i EN
| | BIEE i lE]
— 5 i oze
' 4- Wire ; [ 9
| XMTRs ] us Bl s qoue [
|| o-20ma chal ] De 120
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| module _b - - .
. . e He -9
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Il o-sv ch7v [{o7 Y
' ) I I ‘
P 5 il wp |
| e e ' i T _'_
! %I | 0-5v Chav |{ D8 IR |
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Che W = Voltage Input O f
! Che | = Current Input ' A

Figure 58. A1845 with TU818 Compact MTU Process Connections
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Figure 59 shows the process connections for the Analog Input Module AI845 when
installed on a TU854 Redundant Horizontal MTU.
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.
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;] 16U
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I
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=
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I
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L = |

I

Shunt stick

Figure 59. A1845 with TUS854 Redundant Horizontal MTU Process Connections
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AI880/AI880A High Integrity Analog Input Module

AlI880/AI880A High Integrity Analog Input Module

Features

8 channels for 0...20 mA, 4...20 mA, single
ended unipolar inputs.

Single or redundant configuration.

1 group of 8 channels isolated from ground.

12 bit resolution.
Loop Supervised DI function.

Configurable alarm limit for field power
outputs.

Configurable over/under range for current
inputs.

Current limited transmitter supply per
channel.

Advanced on-board diagnostics.
Certified for SIL3 according to IEC 61508.

Certified for Category 4 according to EN
954-1.

Complies with the NAMUR
recommendation NE43, and supports
configurable over- and under range limits.

HART pass-through communication
(AIZ80A).

Description - Al Function

The AI880/AI880A High Integrity Analog Input Module is designed for single and
redundant configuration. The module has 8 current input channels.

The input resistance is 250 ohm.

F

R

w  S—

PRI
) C
) C
) C

AIB80A

8ch 0.20mA

HART
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The module distributes the external transmitter supply to each channel. This adds a
simple connection to distribute the supply to 2- or 3-wire transmitters. The
transmitter power is supervised and current limited.

All eight channels are isolated from the ModuleBus in one group. Power to the
Module is generated from the 24 V on the ModuleBus.

The AI880/AI880A complies with the NAMUR recommendation NE43, and
supports configurable over- and under range limits.

As AI880/AI880A needs external shunt sticks, the MTUs TU844, TU845 or TU854
is required for redundant configurations and TU834 for single configurations.

AI880A has HART pass-through functionality. Only point-to-point communication
is supported.

Sensors should be for 24 V power supply if it should be powered from the module.

Shielded field cables are required for process connections.

Description - Loop Supervised DI Function

AI880/AI880A can be configured for the function Loop Supervised Digital Input.
When used as Loop Supervised, the I/O module can handle input signals with
defined levels for open circuit, logic low state, logic high state, and short circuit.

The function, Loop Supervised DI, is also used with field devices without defined
levels for field loop diagnostics, if an additional resistor network is added.

ﬂ The resistor network is considered to be a part of the field device; this must be
considered when certifying a safety loop according to IEC 61511.
The resistor network should be placed close to the field device.

When using the function, Loop Supervised DI, the following parameter settings and
field loop arrangement (resistor network) should be used:

1. Interfacing to signals from mechanical contact switching devices.
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S800 1/0 Ux
AI880A
R2 D
CHx R1
1
L

Figure 60. Field Loop Arrangement When using the function Loop Supervised DI

Type of setting Setting Value
Parameter Limit for change false — true ch No (4.2 mA
Parameter Open circuit alarm level channel No. | 1.0 mA
Resistor R1 2.7 k ohm™
Resistor R2 10 k ohm(

(1) In general, resistors must have the following rating: resistance tolerance 5% or
better, power rating 0.5W or more.

2. Interfacing to signals from 2-wire proximity switches.

In general, Loop Supervised DI supports 2-wire proximity switches with:
—  Leakage current (off state) < 1.5mA.
—  Voltage drop (on state) < 8V.
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Type of setting Setting Value
Parameter Limit for change false — true ch No |4.2 mA
Parameter Open circuit alarm level channel No. | 1.0 mA
Resistor R1 1.5 k ohm(" @)
Resistor R2 10 k ohm?

(1) For field supplies (Uin) below 21.6 V, R1 must be 1.0 k ohm instead of 1.5 k ohm.
(2) Ingeneral, resistors must have the following rating: resistance tolerance 5% or better,
power rating 0.5 W or more.

ssoo/0 | UX
AISSOA
R2 D
CHx R1
1
L

Figure 61. Field Loop Arrangement

For applications where a field loop error shall not lead to immediate trip, the
input value must be delayed with (at least) 200ms. This delay should be
implemented in the application program. The delay is needed since the input
value may change state a short time before the field loop error is detected.

Self-diagnostic functions

*  Errors in External power supply and External shunt error are reported as
External channel error.

*  Errors in Low Pass Filter, and Test channels are reported as channel error.

J Errors in Analog to Digital converters, Multiplexer, Analog references, Internal
power supplies, Errors in micro controller, FPGA and Memory are reported as
Module Error.

168

3BSE020924-600 A



Appendix A Specifications AI880/AI880A High Integrity Analog Input Module

Technical Data

Table 31. AI880/A1880A4 High Integrity Analog Input Module Specifications

at 25°C
Feature Al880 High Integrity Analog Input Module
Number of channels 8
Type of input Unipolar single ended
Measurement range 0...20 mA
4..20 mA
Over range +12% (0...20mA)

+15% (4...20mA)

Input impedance (at current input) | 250 Q (with Shunt stick TY801)

Maximum field cable length 600 meters, (656 yd.)
Voltage input, maximum non- 11 Vd.c.

destructive

NMRR, 50 Hz, 60 Hz >40 dB

Error <0.1%

Safety accuracy 1.9% (configurable 0.6-5%)
Resolution 12 bit

Temperature drift Max. 50 ppm/°C

Update cycle time 10 ms

Current consumption 24 V 50 mA (max)

(Modulebus)

Current consumption 5V 45 mA

(Modulebus)

Current consumption 24 V 260 mA (max) (4 + transmitter current)

(process power supply, UPx)

Power dissipation 24 W
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Table 31. AI880/41880A4 High Integrity Analog Input Module Specifications

at 25°C (Continued)
Feature Al880 High Integrity Analog Input Module
Transmitter supply (per channel): |Hart Compatible
Voltage: Process power supply (Upx) - max
45V
Current: 32 mA + - 10%(")
Voltage supervision Internal voltage, field power input, field power
output per channel
Input filter rise time (0-90%) 190 ms (HW filter)
Isolation 8 inputs isolated from ground in one group
Module termination units TU834 (single)
TUB844, TU845, TU854 (redundant)
MTU keying code FF (AI880), FD (AI880A)
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) If the transmitter need more current to start up, use external power for the transmitter
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Block Diagram AI880/AI880A

24V

-
5

Mux

e |
gl [ |

. Mux

| g |

18U P #

| |

| |

| |

| LP — Mux |

!ISUC LP E B |

Lo Ll _l 4

Figure 62. AI880/A1880A Block Diagram
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Process Connections

Shielded cables™ should be used for process connections (over all shield is sufficient
if a multi core cable contains sorted signal types).

Table 32. AI880/41880A4 Process Connections

TU834
Process TU844 TU854
Connection TU845 Terminal
Terminal
+24 V d.c. L1+ 1,14
0Vd.c. (ZP) L1- 2,15,12, 25
U1 B1 3
Ch1, Current Input |B2 16
Ch1, Return (ZP) A1,A2 -
u2 B3 4
Ch 2, Current Input |B4 17
Ch 2, Return (ZP) A3, A4 -
UK B5 5
Ch 3, Current Input | B6 18
Ch 3, Return (ZP) A5, A6 -
U4 B7 6
Ch 4, Current Input |B8 19
Ch 4, Return (ZP) A7, A8 -
us B9 7
Ch 5, Current Input |B10 20
Ch 5, Return (ZP) A9, A10 |-

A. For use without shielded cables, see Technical Description 3BSE070238
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AI880/AI880A High Integrity Analog Input Module

Table 32. AI880/41880A Process Connections (Continued)

TU834
Process TU844 TU854
Connection TU845 Terminal
Terminal
U6 B11 8
Ch 6, Current Input |B12 21
Ch 6, Return (ZP) A11,A12 |-
u7 B13 9
Ch 7, Current Input |B14 22
Ch 7, Return (ZP) A13, A14 |-
us B15 10
Ch 8, Current Input |B16 23
Ch 8, Return (ZP) A15, A16 |-
0Vd.c. (ZP) L2- -
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Figure 63 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU844 or TU845 redundant MTU.

L. U
Process | TUB44/TUBAS [T AI880/AI880A !
' +24V | | gL1+ L+ '
Pwr. [T+
Source | ov L1- L- |
[[TLT-  Shunt
— : U1 B1 sticks U1 | '
B2 J J 11U
4-20mA_Cht : E] : I |
A1.A2 | | 75
2 - Wire ' — [
, U2 B3 w2 |
XMTRs | e 7 |
4-20mA Ch2 E] 121
. A3.A4 I I 75 .
— B5 us || M
|0—20mA Ch3 B6 T— 13U ux. |
131
' zP A5 A6 ! D ! ZP 1
-y - w1 |
0-20mA_Ch4 [B8 — 14U
: 141 .
zP A7.A8 | E] | 7P
— | us | [Bo e us | | |
. B10 L1 15U
0-20mA Chs | E] | 180 .
I ZP A9,A10 z | |
! us |le1 | ' us _ | |
' B12 | | 16U ,
4-20mA Ché I E] T 161
3 Wire . ZP A11,A12 ) Zp || |
XMTRs u7 B13 | | ur | |
0-20mA Ch7 B14 [ — 17U !
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| zP A13,A14" E] ' P |
. us B1S | — | ug | | ,
,0-20mA _Ch8 B16 | —| 18U
) ) 181
! zP A15,A16 E] 75 |
' L2+ L[——1 ,
L2+
| ov __IL2- L- |
1 TL2- EM
1 - - 1
| | J_ Al880 |
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' Ut '
| U
| 1] |
' 7P
' [ 1
| X Mux
‘ us | |
! . 18U .
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| ‘ zP |
' ' HERIE EM '
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Figure 63. AI880/41880A4 with TU844 or TU845 Redundant MTU Process Connections
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Figure 64 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU844 or TU845 redundant MTU and
used as Loop Supervised DI.

Process —! +24V J__.L1+ TU844/TU845 o L+ AIBB0/AIB30A —!
Pwr. ERISE
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— ' [—1
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131 ‘
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3 - Wire , 7P AQA0 ] .
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) B1Z [ 6U ‘
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R1 ' u7 B13 L U7 .
[ — '0-20mA Ch7 B14 [ — 17U |
R2 | . E] 171 .
zP A13,A14 B
us B15 | | us | |
0-20mA Ch8 B16 | ——1I 18U
: ) 181
| zP A15,A16 E] ZP '
] 12+ [—21
T2+
| ov _12- L- .
JTL2- EM
] gy =
| T 1 |+ AI880 |
. - .
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| Y |
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1
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Figure 64. AI880/A1880A with TU844 or TU845 Redundant MTU Process Connections
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Figure 65 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU834 single MTU.

_'_'_'—l J__'_'_'_'_'_'_'__—l
Process Tus34 AI880/AIB80A
+24V | | gL1+ L+ '
Pwr. L[TL1+
Source | ov L1- L- |
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— : U1 B1 glicks u1
B2 T U
4-20mA_Ch1 ; E] ; T
. A1.A2 | | zZP
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| u2 B3 u2 |
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4-20mA Ch2 121
| A3 A4 | | 7P '
— [—1
— | IB5 us_ _|_ | |
|O-20mA ch3 [T86 — 13U Mux.
. 131 ,
zP A5.A6 ! E] ! zZP 1
4 - Wire | — |
B7 . . u4a 1
XMTRs 0-20mA Ch4 [1B8 — 140
; 141
| zP A7,A8 | E] | 7P
— | uUs B9 ' ' us | ‘
| B10 /1 15U '
0-20mA Ch5 | E] | ]
P A9,A10 zr | |
| 1
us_ | lB11 | ' us__ |
i B12 | I 16U
4-20mA _Ch6 T T 161
3 Wire 7P | [A11A12, ) =5 | | |
XMTRs . Uz B13 | | ur | |
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|0-20mA _Ch8 B16 | ——| 18U |
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zP A15,A16' ' 7P .
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[Por |
ov T gl2- L-
[ TL2- EM

Figure 65. AI880/41880A with TU834 Single MTU Process Connections
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Figure 66 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU834 single MTU and used as Loop

Supervised DI.
Process 1 TU834 AISS0/AIS80A 1
+24V | | gL1+ L+ '
Pwr. | L[TL1+
Source ov L1- L- |
[ [TLT-  Shunt
— ' U1 B1 sticks ut |
B2 M — 11U
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4-20mA Ch2 121
; A3A4 | | ZP
— =1
— B5 us_ _| M |
|0—20mA ch3 [B6 T 13U W
; E] 131 .
| zP A5.A6 ! ! zP 1
4 - Wire —
B7 . . ua__ | | |
sensors 0-20mA Ch4 B8 — 14U
T 141
| zP A7,A8 | E] | ZP
— [ Us B9 ! us__ | | |
! B10 /1 15U
0-20mA_Ch5 | E] | 151
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3 - Wire T [ m—
sensors L U6 B11 U6 - 1
B12 I 16U
4-20mA _Ché T I 161
zP A11,A12 X 7P | |
R ' ur B13 | | uz__ | |
I — [0-20mA _Ch7 B14 | —| 17U
T E] 171 |
R2 zP A13,A14' ! 7P
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Figure 66. AI880/A1880A with TU834 Single MTU Process Connections
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Figure 67 shows the process connections for the High Integrity Analog Input
Module AIS80A when installed on a TU854 Redundant Horizontal MTU.

AlI880/AI880A

jus | W ux

Process
Connection

—

[l {mu

1 EIED
) fED
TzF
LTJ L —

/ "

T EN
Ll

Al380/A1880A
L+

Tui

Shunt stick

Figure 67. AI880A with TU854 Redundant Horizontal MTU Process Connections
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AO801 Analog Output Module, 0(4)...20 mA

A0801 Analog Output Module, 0(4)...20 mA

Features

8 channels of 0...20 mA, 4...20
mA outputs.

OSP sets outputs to
predetermined state upon error
detection.

Analog Output is to be short
circuit secured to ZP or +24 V.

Process and power connection
via detachable connectors.

Description

The AO801 Analog Output Module
has 8 unipolar analog output
channels.

The module performs self-
diagnostic cyclically. A low
internal power supply sets the
module in INIT state (no signal
from the module).

Technical Data

Table 33. AO801 Analog Output Module Specifications at 25°C

N

(7]

STATUS

A0801
0(4)...20mA

o[ Jo

L+ L- 24V

Feature AO0801 Analog Output Module

Number of channels 8

Output rang

0... 20mA, 4...20mA("
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Table 33. AO801 Analog Output Module Specifications at 25°C (Continued)

Feature AO0801 Analog Output Module

Over range 15%

Output load Max 850 ohms (external 24 V > 24 V) (2)
(24 V external - 7) /0.02 (external 24 V <
24 V)

Maximum field cable length |600 meters (656 yd.)

Rise time 10us

Cycle time 1ms

Error Max. 0.1%

Resolution 12 bit

Output Set as Predetermined | 256, 512, 1024 ms

(OSP) timer

Temperature drift Typ. 30 ppm/°C
Max. 60 ppm/°C

Current consumption 24 V 200 mA (max)

(process power supply, UPx)

Current consumption 5V 70 mA (max)

(Modulebus)

Power dissipation 3.8W

Isolation Groupwise isolated from ground

Rated insulation voltage 50V

Dielectric test voltage 500 V a.c.

Acceptable wire sizes Solid: 0.05-2.5mm2, 30-12 AWG

Stranded: 0.05-1.5mm?, 30-12 AWG
Recommended torque: 0.5 - 0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) 4...20 mA handled by the FCI or controller
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(2) See Power Dissipation Calculation below.

Power Dissipation Calculation

If output load <250 ohms and high power supply can max. power dissipation be
exceeded.

The total power dissipated in the output stages should be <1.2 W. Can be calculated
according to:

UP <24V
8
Poutput: b2 [( UP-4.7-(Rp; T 100) x Ieg) x Iogi]

i=1

UP>24V
8
Poutput: > [( 19.3-(Rp; v 100)x Ior) X Iopg; ]
i=1

UP = Power supply to the output stages
Iewi = Average output current per channel
R;; = Output load per channel

Temporary overload or short circuit does not cause any damage but long term
overload will decrease module MTBFE.

3BSE020924-600 A 181



AOB801 Analog Output Module, 0(4)...20 mA

Appendix A Specifications

Block Diagram AO801
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Figure 68. A0801 Block Diagram
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AO801 Analog Output Module, 0(4)...20 mA

Process Connections

Table 34. A0801 Process Connections

Process Process
Connection Terminal
Ch1, + Output 10
Ch1 Return (ZP) 1-
Ch 2, + Output 20
Ch2 Return (ZP) 2-
Ch 3, + Output 30
Ch3 Return (ZP) 3-
Ch 4, + Output 40
Ch4 Return (ZP) 4-
Ch 5, + Output 50
Ch5 Return (ZP) 5-
Ch 6, + Output 60
Ch6 Return (ZP) 6-
Ch 7, + Output 70
Ch7 Return (ZP) 7-
Ch 8, + Output 80
Ch8 Return (ZP) 8-
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Figure 69 shows the process connections for the AO801.

Figure 69. AO801 Process Connections

1

Process
AO801 Device
10 0-20mA
D/A 1-
T
I 20 0 - 20mA
D/A 2-
|
30 0 - 20mA
D/A 3-
) |
40 0 -20mA
D/A 4-
L
50 0 - 20mA
D/A S
]
' 60 0-20mA
D/A 6-
T T
— 70 0-20mA
D/A 7-
= 80 0-20mA
D/A 8-
L+ +24V
L- oV
EM
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA

Features

. 8 channels of 0...20 mA, 4...20 mA outputs.

&

*  OSP sets outputs to predetermined state
upon error detection.

‘EEER

*  Analog Output is to be short circuit secured
to ZP or +24 V.

Description

The AO810/AO810V2 Analog Output Module
has
8 unipolar analog output channels.

To supervise the communication to the D/A-
converters the serial data is read back and
verified. The open-circuit diagnostic is received
during the readback.

The module performs self-diagnostic cyclically.

The module diagnostics includes process power
supply supervision, which is reported when
supply voltage to output circuitry is to low. The
error is reported as a channel error.

AOB10v2
8ch 0..20mA

The channel diagnostic includes fault detection
of the channel (only reported on active
channels). The error is reported if the output
current is less than the output set value and the
output set value is greater than 1 mA.

Four different types of MTUs can be used. The TU830 Extended MTU and the
TUS810 (or TU814) Compact MTU enables wire connection to the devices without
additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male)
connector for connection to the process.
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Technical Data

Table 35. AO810/A0810V2 Analog Output Module Specifications at 25°C

Feature AO810/A0810V2
Analog Output Module
Number of channels 8
Output range 0..20 mA, 4..20 mA (D
Over range 15%
Output load <500 ohms®),

250 - 850 ohms®)

Maximum field cable length

600 meters (656 yd.)

Rise time 0-90% 0.35 ms RL = 500 ohms
Cycle time <2 ms

Error Max. 0.1% at 0 - 500 ohms
Resolution 14 bit

Output Set as Predetermined (OSP) timer

256, 512, 1024 ms

Temperature drift

Typ. 30 ppm/°C
Max. 60 ppm/°C

Current consumption 24 V
(process power supply, UPx)

AO810: 200 mA (max)
AO810V2: 245 mA“)
(max 20mA on 8 channels)

Supervision

Module: Output power low

Channel: Open-circuit
(for current > 1 mA)

Current consumption 5 V (Modulebus)

70 mA (max)

Power dissipation (®)

23W

Isolation

Groupwise isolated from ground

Mounting termination units

TU810, TU812, TU814 and
TU830
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Table 35. AO810/A0810V2 Analog Output Module Specifications at 25°C (Continued)

Feature AO0810/A0810V2
Analog Output Module
MTU keying code AE
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Handled by the FCI or controller.
(2) With supply connected to L1+ only
(3) With supply connected to L2+ only.
Note: R| =250...850 ohms (with power supply connected to L2+), for AO810V2 850 ohms
evenat19.2V
Power supply min.= U drop + I max. x RL=7.7 V + 0.023 x R/ (>19.2 V)
Power Supply max. =30 V
(4) AO810V2 replaces AO810
(5) 250 ohm load, 70% of nominal current, all channels activated. Supply L+ connected.
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Block Diagram AO810/A0810V2

|
| ® FAULT
| & RUN
| & WARNING
& osp
|
|
Pos |
! CPU
|
|
|
| A
| o
s
5vS |
5V |
ZzD |
Power| ok

L2+
L1+
ZP
| # EMC 01
prot
A |
. ZP
|
L] # EMC 08
M prot
ZP

Figure 70. AO810/A0810V2 Block Diagram
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA

Process Connections

Table 36. AO810 Process Connections

TU810

TU812

comocere | (orTUste) | DSub 28 mat | TURTLED2
Terminal connector

+24 V d.c. L1+ (2) 1,14 L1+ (2)
0Vd.c. (ZP) L1- 2,15 L1-(2)
- - - B1, B2
Ch1, + Output C1 3 C1
Ch1 Return (ZP) A1 - A1, A2
- - - B3, B4
Ch 2, + Output C2 4 C3
Ch2 Return (ZP) A2 - A3, A4
- - - B5, B6
Ch 3, + Output C3 5 C5
Ch3 Return (ZP) A3 - A5, A6
- - - B7, B8
Ch 4, + Output C4 6 C7
Ch4 Return (ZP) A4 - A7, A8
- - - B9, B10
Ch 5, + Output C5 7 C9
Ch5 Return (ZP)  |A5 - A9, A10
- - - B11, B12
Ch 6, + Output C6 8 C11
Ch6 Return (ZP) AB - A11, A12
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Table 36. AO810 Process Connections (Continued)

c:;ﬁ‘;ifiin (o;'r'LI'jS_:S(: 4) DSuTlc;Uzss1 i‘?k)’ TUTt!esrmrl]Jaslm
Terminal connector

- - - B13, B14

Ch 7, + Output Cc7 9 C13

Ch7 Return (ZP) A7 - A13, A14

- - - B15, B16

Ch 8, + Output C8 10 C15

Ch8 Return (ZP) A8 - A15, A16

+24 V dc L2+ (2) 11,24 L2+ (2)

0V dc (ZP) L2- 12,25 L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 71 shows the process connections for the Analog Output Module
AO810/A0810V2 when installed on a TU830 Extended MTU.

[ Aosio/ACBTOVZ[| TUBS0TUBSS T Process
' Device
. B3A T 14a || spav
I [KEANN

| Fuse L1 ov
) T 1 L1 -L__
‘ . X B1
. 01 C1|[Ch1+ 0-20mA (G power Sumpl

D/A ZP Al Cht - connected to L1+,y
| B3 See Note below)
' 02 C3 |[Ch2+ 0-20mA
| D/A ZP A3 Ch2Z -
. B5
\ 03 C5 | [Ch3+ 0-20mA
= D/A ZP A5 Ch3 -
| B7
. 04 Cc7 Ch4 + 0-20mA

D/A ZP A7 Ch4 -
| BO
' 05 co | |chs+ 0-20mA
| D/A ZP A9 Ch5 -
' B11
‘ 06 C11| | Ch6+ 0-20mA
T | D/A ZP A11] [ Ch6 -
| B13
. o7 c13| | Ch7 + 0-20mA
| D/A ZP A13| | Ch7 -
. B15

08 c15| | Ch8 + 0-20mA
| D/A ZP A15] [ Ch8 -
' 6.3A
‘ L2g +24v Note: R| = 250...850 ohms (with power supply
l—lFuse L2+ [ oV connected to L2+)

, L2g Power supply min. = 7.7V+0.023 x R_
L EM £ J_ LQLJ__ R, min = 250 ohms (including all outputs)

Figure 71. AO810/A0810V2 with TU830 Extended MTU Process Connections
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Figure 72 shows the process connections for the AO810/AO810V2 when installed
on a TU810 or TU814 Compact MTU.

[(—————— = 7 7 "laqn M
AO810/A0810V2 TU810 Process
' 0810/A0810 (or TU814) Device
' L1 +24V
LT
| L1-T__ ov
! [
‘ [
. 01 C1|| Ch1+ 0-20mA < 500 ohms
D/A P A1l Ch1 - Wlfﬁ stpply
| onn’t\%) Eec%
T ote bel OW

. [

02 Cc2 Ch2 + 0-20mA
| DIA zp A2 [ Ch2-
' o
\ 03 c3|| ch3+ 0-20mA
N D/A P A3 Ch3 -
| T
. 04 C4 Ch4 + 0-20mA
| D/A ZP A4 Ché -
. L

05 Cc5 Ch5+ 0-20mA
| DIA Zp A5 Chb-
I T
‘ 06 C6 Ché + 0-20mA
T D/A ZP A6 Ch6 -
| T T
' o7 C7|| Ch7+ 0-20mA
| D/A ZP A7/ | Ch7 -
' [

08 cgl | Ch8+
| D/A 7P A8[ | Ch8 -
I L2+ +24V  [Note: R = 250...850 ohms (with power supply
‘ L2+ || connected to L2+)

L2- ov Power supply min. = 7.7V+0.023 x R
' EM for AO810V2 850 ohms even at 19.2'V/
L = J_ T Power Supply = 19.2 to 30V
N R, min = 250 ohms (including all outputs)

Figure 72. AO810/A0810V2 with TU810 or TU814 Compact MTU Process

Connections
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AO810/A0810V2 Analog Output Module, 0(4)...

20 mA

Figure 73 shows the process connections for the Analog Output Module
AO810/AO810V2 when installed on a TU812 Compact MTU.

N M Zosinaceings =~ Tus12 .
i AO810/A0810V2 +24v-UP1i —| |— 7
! UP1[14 | | 14
| ov_ _ZP1,.2 |, . -2
' ; ; TZP1|15 | | 15! R <500 ohms
| Lo Ch1+ 81.3 + «_ 3 gggﬂré)%‘évi?c?uPp'y
. /A %;]’ | 82|16 | | 16| ee Note below)
| Ch2+ s34 @ ' _ 4
' o2 salz. | | 47
| D/A ZpP Ch3+ s5.5 ' | _ &
' 86|18 | |/E|
03 8 P
!__ D/A ZP Ch4 + S7i 6 | | “—6i szc:escstion
$819 19

X 04 Ch5 + SQI 7 7]
| D/A ZP 31020 | |’£‘ _ _
. Ch6 + S11L | | __ 8|
| 7 s1221 21,

D/A B '
- chz+s13lg, | |59
| 06 S14i22 ' 22
T | DA ZP che +s1sl0. | | _10]
| o7 s1623. | | .23
i D/A 7P +24V JP2 1 | | 11 |
: UP224, | | 24,
| [om ovgeaa | (2l
. 25

ziv225 | E

| EMA3, , (18, |
! EM ’—i_b_ S Y S
L ———————— - _ _ | _ _1 [Note: R =250...850 ohms (with power supply

connected to L2+)

Power supply min. = 7.7V+0.023 x R

for AO810V2 850 ohms even at 19.2V
Power Supply = 19.2 to 30V

R min = 250 ohms (including all outputs)

Figure 73. AO810/A0810V2 with TUS812 Compact MTU Process Connections
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Appendix A Specifications

AO815 Analog Output Module

Features

8 channels of 4...20 mA outputs.

OSP sets outputs to predetermined state
upon error detection.

1 group of 8 channels isolated from ground.

Analog Output is to be short circuit secured
to ZP or +24 V.

12 bit resolution.

HART pass-through communication.

Description

The AO815 Analog Output Module has 8
unipolar analog output channels.

The module performs self-diagnostic cyclically.
Module diagnostics include:

The module has HART pass-through functionality. Only point to point

External Channel Error is reported (only
reported on active channels) if the process
power supply that supply voltage to output
circuitry is too low, or the output current is
less than the output set value and the output

set value is greater than 1 mA (open circuit).

Internal Channel Error is reported if the
output circuit can not give the right current
value.

&

OED™

AOB15
8ch 4..20mA
HART

X
\G

Module Error is reported in case of Output Transistor Error, Short Circuit,

Checksum Error, Internal Power Supply Error or Watchdog error.

communication is supported. The output filter must be enabled on channels used for
HART communication.

194

3BSE020924-600 A



Appendix A Specifications

AO0815 Analog Output Module

Four different types of MTUs can be used. The TU830 Extended MTU and the

TUS810 (or TU814) Compact MTU enables wire connection to the devices without

additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male)

connector for connection to the process.

Shielded field cables for process connections are required if HART is used.

Technical Data

Table 37. AO815 Analog Output Module Specifications at 25°C

Feature A0815
Analog Output Module
Number of channels 8
Output range 4..20 mA
Over range +15%
Output load Max 750 ohms

Maximum field cable length

600 meters (656 yd.)

Rise time output filter

- disable 23 ms (0-90%)

- enable max4 mA/12.5ms
Cycle time 10 ms

Error Max. 0.1%
Resolution 12 bit

Output Set as Predetermined (OSP) timer

256, 512, 1024 ms

Temperature drift

Max. 50 ppm/°C

Current consumption 24 V
(process power supply, UPx)

165 mA (max)

Current consumption 5 V (Modulebus)

125 mA (max)

Power dissipation ()

3.5W
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Table 37. AO815 Analog Output Module Specifications at 25°C (Continued)

Feature

AO815

Analog Output Module

Isolation

Groupwise isolated from ground

Mounting termination units

TU810, TU812, TU814, TU830

and TU833
MTU keying code DB
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) 250 ohm load, 70% of nominal current, all channels activated.
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Block Diagram AO815

Open
Wire
Chntr.
Reg.
8-bit

l/_w\N
T
-
|
|
|

—
L______{j______J

AN

-
|
|
|

UP21

M cPU
# MBI

[

1 HART | | HART

Modem

uP21
T

— Main switch
d
|

'MS RCL_out

Figure 74. AO815 Block Diagram

3BSE020924-600 A 197



A0815 Analog Output Module Appendix A Specifications

Process Connections

With HART signals shielded cables should be used for current process connections.

Table 38. AO815 Process Connections

Process TU810 D-;L:;? 55 TU830/TU833
Connection (or TU.814) male Terminal
Terminal | o nnector®
+24 V d.c. L1+ (2) 1,14 L1+ (2)
0Vd.c. (ZP) L1- 2,15 L1-(2)
- - - B1, B2
Ch1, + Output C1 3 C1
Ch1 Return (ZP) |A1 - A1, A2
- - - B3, B4
Ch 2, + Output C2 4 C3
Ch2 Return (ZP) |A2 - A3, A4
- - - B5, B6
Ch 3, + Output C3 5 C5
Ch3 Return (ZP) |A3 - A5, A6
- - - B7, B8
Ch4,+ Output |C4 6 c7
Ch4 Return (ZP) |A4 - A7, A8
- - - B9, B10
Ch 5, + Output C5 7 C9
Ch5 Return (ZP) |A5 - A9, A10
- - - B11, B12
Ch 6, + Output | C6 8 C11
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AO0815 Analog Output Module

Table 38. AO815 Process Connections (Continued)

TU812
Process TUg10 DSub 25 TU830/TU833
. (or TU814) .
Connection . male Terminal
Terminal (1)
connector

Ch6 Return (ZP) |A6 - A11, A12
- - - B13, B14
Ch 7, + Output Cc7 9 C13
Ch7 Return (ZP) |A7 - A13, A14
- - - B15, B16
Ch 8, + Output C8 10 C15
Ch8 Return (ZP) |A8 - A15, A16
0V dc (ZP) L2- 12, 25 L2- (2)

(1) Pin 13 connected to connector body for EM.
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Figure 75 shows the process connections for the AO815 when installed on a
TU830/TU833 Extended MTU.

r 20815 ] TU830/TU833 Process
! Device
| 6.3A
) — Li+g +24V
[ I—
| Fuse L1—.L__ ov
T T L‘]-T___
| b UP1 B1
. o1 c1,c2l | chi+  4-20mA
D/A 7P A1,A2] [ Ch1-
| UP1 B3
' 02 cacal [ch2+  4-20mA
| D/A zP A3 A4 | Ch2-
' UP1 B5
| 03 C5C6| | Ch3+  4-20mA
.4 | D/A ZP A5.A6| | Ch3-
| UP1 BY
, 04 c7.cel | cha+  4-20mA
D/A ZP A7.A8] [ Cha-
| UP1 B9
05 c9.c10| | Ch5 + 4 -20mA
| D/A ZP A9.A10] | Ch5 -
: UP1 B11
| 06 C11,c12| [Ch6+  4-20mA
T | DIA ZP A11,A12] | Ch6 -
| UP1 B13
: o7 c13.c14| | Ch7+  4-20mA
| D/A ZP A13,A14] | Ch7 -
. UP1 B15
08 c15,c16] | Ch8+  4-20mA
| DIA ZP A15,A16] | Ch8 -
' 6.3A
| —1 t?“L
n
Fuse L- 1T ov
' EM [2-%1]
L

J:—_—J

Figure 75. AO815 with TU830/TU833 Extended MTU Process Connections
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Figure 76 shows the process connections for the AO815 when installed on a TU810

or TU814 Compact MTU.
" A0815 ] TUB10 Process
' (or TU814) Device
. L1+ +24V
L1+ ]
| L1- oV
! [
’ o UP1
01 B1.C1| | Ch1+ 4-20mA
' D/A zP AT| | Chi-
| T UP1
' [
02 B2,C2 || Ch2+ 4-20mA
| D/A zp A2 [ Ch2-
' — UP1
] 03 B3,C3 | | Ch3+ 4-20mA
= | DA zP A3 ]| ch3-
| T UP1
. 04 B4.C4| | Cha+ 4_20mA
D/A zP A4 || Cha-
| — UP1
' [
05 B5,C5| | Ch5+ 4-20mA
| D/A zP A5| | Ch5-
' — UP1
| 06 B6,C6| | Ch6+ 4-20mA
1 D/A zP A6 Ch6 -
| — UP1
1 1
\ o7 B7,C7| | Ch7+ 4-20mA
| D/A zP A7| | Ch7-
. — UP1
08 B8,C8| | Ch8+ 4-20mA
| D/A zP A8 Chs -
' L2+
’ L2+ | |
. L2- ov
EM

Figure 76. AO815 with TU810 or TUS814 Compact MTU Process Connections
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Figure 77 shows the process connections for the AO815 when installed on a TU812

Compact MTU.
' aosis =~ Tustz i
' A0815 +24V UP1'—1 —l '_ i
| TUP1|14 | | 14I
i oV ZP1 2_ I 7
, — TZP1|15 | | 15!
| - UP1 Chi+ S1¢3 + «_ 3
, A o1 | s2|16 | | _16]
| UPA Ch2+ s3!4 4
02 s4|17 | | 17|
| D/A zr cha+ s5 5 | 5
UP1 s6!18 || 18
' » ' P
L Ton 1—= e sfe (28
| UP1 s819, | | 19 S
04 Ch5+ 89| 7 7]
| D/A P 510,20 | | o0, - -
. HE Ch6 + s11! 8 | | a!
| DA ‘Z’S s1221, + 21
- UP1 chr+ s13le, | |5 el
| 06 s14i22. ' | _22
T | DA i; che+ stslo. | | _aol
| $16.23 ‘23
- o | 12
| D/A ZP _up2l11 ] 11 |
UP1 UP2/24 24
| DA (Z)g oV ZP2112 | | 12.
- oo | oo
| M43, |, 13
;— EM ‘ 0—5—J 4 B |

Figure 77. AO815 with TU812 Compact MTU Process Connections
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A0O820 Galvanically Isolated Bipolar Analog Output
Module

Features

e 4channels of -20 mA...4+20 mA, 0...20 mA,
4..20mA or-10 V..+10 v, 0...10 V, 2...10
V outputs.

FTEE

*  Individually galvanically isolated channels.

e OSP sets outputs to predetermined state
upon error detection.

Description

The AO820 Analog Output Module has 4
bipolar analog output channels. The choice of
current or voltage output is configurable for
each channel. There are separate sets of
terminals for voltage and current outputs, and it
is up to the user to wire outputs properly.

The only differences between current or voltage
channel configuration is in software settings.

To supervise the communication to the A/D-
converters the output data is read back and
verified. The open-circuit diagnostics are read
continuously as well.

The process voltage supervision input give
channel error signals if the voltage
disappears.The error signal can be read via the
ModuleBus.

&

The Channel diagnostics include fault detection of the channel (only reported on
active channels). The error is reported if the output current differ from the output set
value (that is, open wire condition).
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Four different types of MTUs can be used. The TU830 Extended MTU and the
TUS810 (or TU814) Compact MTU enables wire connection to the devices without
additional terminals. The TU812 Compact MTU has a D-Sub 25 pin (male)

connector for connection to the process.

Technical Data

Table 39. AO820 Analog Output Module Specifications at 25°C

Feature

A0820
Analog Output Module

Number of channels

4

Output ranges (nominal)

-20 mA...+20 mA, 0...20 mA, 4...20 mA
Mor-10V..4+10V, 0...10 V, 2...10 V(1

Over range

+15%

Output load

<550 ohms - Nominal ranges
<510 ohms - Over-range

Output load, voltage outputs

> 5k ohms

Maximum field cable length

600 meters (656 yd.)

Rise time <0.7ms
Cycle time for all channels <1.5ms
Error, Voltage Max. 0.1%

Error, Current

at 250 ohms typ. 0.1%, max. 0.15%

Resolution

12 bits plus sign

Output Set as Predetermined (OSP)
timer

256, 512, 1024 ms

Temperature drift

Max. 90 ppm/°C

Current consumption 24 VV (Modulebus)

260 mA (max)

Current consumption 5 V (Modulebus)

100 mA (max)
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AOB820 Galvanically Isolated Bipolar Analog Output Module

Table 39. AO820 Analog Output Module Specifications at 25°C (Continued)

Feature

A0820
Analog Output Module

Power dissipation 2

6w

Supervision Module: Output power low
Channel: Open circuit (for current >
1mA)

Isolation Individually isolated,

channel-to-channel and to circuit
common

Module termination units

TU810, TU812, TU814 or TU830

MTU keying code BC
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Handled by the controller or FCI.

(2) Power dissipation is calculated with 250 ohms load, 70 percent of nominal output current, all

channels activated.
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ModuleBus

Block Diagram AO820

| ®FAULT |
| & RUN Iso Power | Amp |
& WARNING ||a”d Amp y
| ®osP Y [~]emc 21
| SH | protect | O1l+ |
| . _O1U- |
| | Current sense
| | zp1 @91 |
Pos | cpu| + Tt |
DAT+ | I | | | =
DAT- | | ' | |
CLK+ : ||
CLK- | # o | |
5vS | o A | Iso Power Y | Amp: |
Y | g and Amp ’ | |
04U+
v an [~]EMC — |
+24V | Amp | protect | —O4L- |
+0V24, - oA
| | | Current sense |
Block | p O4l-_ |
Power "ok ZP4

Figure 78. AO820 Block Diagram
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AOB820 Galvanically Isolated Bipolar Analog Output Module

Process Connections

Table 40. A0820 Process Connections

TU810

TU812

Process Connection (?_;Tr:i?:l‘) [z;cf::ezcior:ﬂ)e TU—?;?,I;:-:;%
Not used L1+ (2) 1, 14 L1+ (2)
Not used L1- 2,15 L1-(2)
- - - B1, B2
Ch1, Current Output + | C1 3 C1
Ch1, Current Output - |B1 16 C2

- A1 - A1, A2
- - - B3, B4
Ch1, Voltage Output + |C2 4 C3
Ch1, Voltage Output - |B2 17 C4

- A2 - A3, A4
- - - B5, B6
Ch2, Current Output + |C3 5 C5
Ch2, Current Output - |B3 18 C6

- A3 - A5, A6
- - - B7, B8
Ch2, Voltage Output + |C4 6 C7
Ch2, Voltage Output - |B4 19 C8

- A4 - A7, A8
- - - B9, B10
Ch3, Current Output + |C5 7 C9
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Table 40. A0820 Process Connections (Continued)

Process Connection (?_Z?EJ:?F;) %gglli%;t:r:ﬂ)e TU.?;%-:-:;%
Ch3, Current Output - |B5 20 Cc10

- A5 - A9, A10
- - - B11, B12
Ch3, Voltage Output + |C6 8 C11

Ch3, Voltage Output - |B6 21 Cc12

- A6 - A11, A12
- - - B13, B14
Ch4, Current Output + |C7 9 C13
Ch4, Current Output - |B7 22 c14

- A7 - A13, A14
- - - B15, B16
Ch4, Voltage Output + |C8 10 C15
Ch4, Voltage Output - |B8 23 C16

- A8 - A15, A16
Not used L2+ (2) 11,24 L2+ (2)
Not used L2- 12, 25 L2- (2)

(1) Pin 13 connected to connector body for EM.
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Figure 79 shows the process connections for the Bipolar Analog Output Module
AO820 when installed on a TU830 Extended MTU.

T aos20 T Tus3o/Tus3z CProcess
' ' Device
. 6.3A L1+ .
Fose LML RL = <550 ohms for
| L1-o | current outputs
. L1-1] .
‘ o1l C1 Ch1l+ #20mA ‘
i M ZP1 C2 ChT- |
. D/A| — .
Oo1U C3 Ch1 V+
| i ZP1 C4 ] Chit- |
| 02| C5 || Ch21+ 0-20mA |
g M ZP2 C6 ChZ -
| DIA | |
. Oo2U C7 Ch2 V+ .
I ZP2 C8 Ch2 -
| Use either the current or
. voltage output terminals,
03l C9 | | Ch3 1+ | butnot both per channel.
| - ZP3 C10[ | Ch3 - |
\ D/A B 03U ci1][ch3v+  s1ov |
T | ZP3 C12| [ Ch3 - .
' 04l C13 Ch4 |+ '
| ZP4 C14] | Ch4 - |
DA 04U c1sl | chavs  0-10V
| ZP4 C16[ [ Ch4 - |
' 6.3A Lo+ '
‘ Fuse L2+ RL = >2K ohms for
: EM tg?‘L_ ! voltage outputs
I_______________l______‘r L. ..

Figure 79. AO820 with TU830 Extended MTU Process Connections
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AQOB820 Galvanically Isolated Bipolar Analog Output Module Appendix A Specifications

Figure 80 shows the process connections for the AO820 when installed on a TU810

or TU814 Compact MTU.
o] e T Trocess
' (or TU814) ' Device
' L1+y |
L1+L ]
| L1- |
RL = <550 ohms for
' ' current outputs
| o1l C1 | |Ch1ll+ +20mA ’
i M ZP1 B1 [ [ChT - |
.| DA - :
01U C2 | [Ch1V+
| I ZP1 B2 [|Ch1 - |
| o2l c3| |ch2i+ 0-20mA |
g I ZP2 B3 [[Ch2- :
I| |om - |
: o2u c4 82% V+ .
i P2 B4 -

| Use either the current or
, o3l csl |cha i+ voltage output terminals,
| >P3 BE1Ch3 - but not Iboth per channel.
|14 03U c6 | |chav+  xtov |
] ZP3 B6 | [Ch3 - .
! 04l C7| |Ch4 I+ '
| ZP4 B7]| |Ch4 - |

D/A 04U Cc8| |Ch4aVv+ 0-10V
| ZP4 B8] [Ch4 - |
' L2+ '
| L2+L] RL = >2K ohms for
! EM ' voltage outputs
L___________Jj___J L.

Figure 80. AO820 with TU810 or TU814 Compact MTU Process Connections
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Figure 81 shows the process connections for the AO820 when installed on a TU812

Compact MTU
I VU —— - Tus12 . -
' A0820 L1+ +24V_UP1|_1—! '_ 1!
| L1- TUP1I14 || 14|
i | ZP1,.2 ., .2
. ol C1_ Chil+ OVTZP1!15 | [S2
| . ZP1 BT _Chi- | S1i3 .+ «_3
\ D/A L | s21g | | 16|
| [ gte— sie o4
. | s4|17 | | 7]
| 02! C3 ch2l s5.5,_ . 52
L - Zo[ | B3 Cha- - sohg | | 18l
’ D/A S71l | 6: Process
] Connection
| [ —eepe] seig| |
- sSfL| |2l ]
| 03l C5 Ch3 I+ ‘ s10.20, , .20, -
. ZP3 B5 Ch3- | 11 | 8|
. 8 | |J27
| [/ o3yl | ce chavs Slaaf, o=
L] | P3| B6—ons- | s13)g | [S8]
| S14122 ' ' 22
' 04l C7 Ch4l+ s15lo, | | -10]
| ZP4 B7 Ch4 - st6ls | |23
i DA 04Ul | cg chav+ ’—‘ 2avpeda,_| | il
ZP4 B8 Ch4- UP224a | | .24
| ZP2 4 | |31£_
ov. 25
. L2+ P2/25 | |3 _
| L2- gvag . B
EM
. s Lo Lo ]
L. . . 4 _________ :‘ .

Figure 81. AO820 with TU812 Compact MTU

3BSE020924-600 A 211



AO845/A0845A Analog Output Module, Single or Redundant

Appendix A Specifications

A0O845/A0845A Analog Output Module,

Single or Redundant

Features

8 channels of 4...20 mA outputs.
For single or redundant applications.

OSP sets outputs to predetermined state
upon error detection.

1 group of 8 channels isolated from ground.

Analog Output is to be short circuit secured
to ZP or +24 V.

Advanced on-board diagnostics.
12 bit resolution.

HART pass-through communication.

Description

The AO845/A0845A Analog Output Module
for single or redundant applications has 8
unipolar analog output channels.

The module performs self-diagnostic cyclically.
Module diagnostics include:

External Channel Error is reported (only
reported on active channels) if the process
power supply that supply voltage to output
circuitry is too low, or the output current is
less than the output set value and the output
set value > 1 mA (open circuit).

F -
R
w —
o
) C
) C
D) C
AOB4SA
8ch 4..20mA
HART

AV

Internal Channel Error is reported if the output circuit can not give the right
current value. In a redundant pair the module will be commanded to error state

by the ModuleBus master.
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*  Module Error is reported in case of Output Transistor Error, Short Circuit,
Checksum Error, Internal Power Supply Error, Status Link Error, Watchdog or
Wrong OSP behavior.

The module has HART pass-through functionality. Only point to point
communication is supported. The output filter must be enabled on channels used for
HART communication.

Five different types of MTUs can be used for single applications. The TU830/
TU833 Extended MTU and the TU810 (or TU814) Compact MTU enables wire
connection to the devices without additional terminals. The TU812 Compact MTU
has a D-Sub 25 pin (male) connector for connection to the process.

For redundant applications there are three types of MTUs, TU842/TU852 for
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail.

Shielded field cables for process connections are required if HART is used.

Technical Data

Table 41. AO845/40845A4 Analog Output Module Specifications at 25°C

Feature AO845/A0845A
Analog Output Module
Number of channels 8
Output range 4..20 mA
Over range £15%
Output load Max 750 ohms

Maximum field cable length

600 meters (656 yd.)

Rise time output filter

- disable 23 ms (0-90%)

- enable max4 mA/12.5ms
Cycle time 10 ms

Error Max. 0.1%
Resolution 12 bit

3BSE020924-600 A
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Table 41. AO845/A0845A4 Analog Output Module Specifications at 25°C (Continued)

Feature AOB845/A0845A
Analog Output Module

Output Set as Predetermined (OSP) timer |256, 512, 1024 ms

Temperature drift Max. 50 ppm/°C

Current consumption 24 V 218 mA (max 20mA on

(process power supply, UPx) 8 channels)

Current consumption 5 V (Modulebus) 125 mA (max)

Power dissipation () 3.5W

Isolation Groupwise isolated from ground

Mounting termination units TU810, TU812, TU814, TU830,
TU833, TU842, TU843 and
TU852

MTU keying code AO845: CC
AOB845A: DB

Rated insulation voltage 50 V

Dielectric test voltage 500 V a.c.

(1) 250 ohm load, 70% of nominal current, all channels activated.
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Block Diagram AO845/A0845A

r--— """ ""”""""”—"""” """ °"""7”™ >/ ./ 1
' UP21 !
ot R& |
. N W &— .
‘ = # F &
| 1 0 ®— ’
1 I '
ZP L — — Open ’
) —{ Wire .
— Cntr.
| - Reg. |
r — — 7]8-bit
i | uP21 |
: | N CPU |
|08 ‘ | —# MBI | |
|
' N
f |
| — Mux ‘f‘
2P g HART |
. n Modem || HART !
| |
|UP—EEEI— — __U'IEZ1 ’
'ZP - A
. E — Maigswitch ’
| |
iMS RC<L_out |
L L. _ \/

Figure 82. AO845/40845A4 Block Diagram
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Process Connections

With HART signals shielded cables should be used for current process connections.

Table 42. AO845/40845A4 Process Connections

TUS10 TU812
Proces_s (or TUS14) DSub 25 TU830/‘!’U833 TU842/'!'U843 TU8_52
Connection Terminal male Terminal Terminal Terminal
connector(!)

+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) 1, 14 (X1a)
0Vd.c. (ZP) L1- 2,15 L1-(2) L1-(2) 2,15 (X1a)
- - - B1, B2 B1, B2 -
Ch1, + Output C1 3 C1 C1 3 (X1a)
Ch1 Return (ZP) |A1 - A1, A2 A1, A2 -
- - - B3, B4 B3, B4 -
Ch 2, + Output |C2 4 C3 C3 4 (X1a)
Ch2 Return (ZP) |A2 - A3, A4 A3, A4 -
- - - B5, B6 B5, B6 -
Ch 3, + Output  |C3 5 C5 C5 5 (X1a)
Ch3 Return (ZP) |A3 - A5, A6 A5, A6 -
. - - B7, B8 B7, B8 -
Ch4,+ Output |C4 6 C7 C7 6 (X1a)
Ch4 Return (ZP) |A4 - A7, A8 A7,A8 -
- - - B9, B10 B9, B10 -
Ch5, + Output |C5 7 C9 C9 7 (X1a)
Ch5 Return (ZP) |A5 - A9, A10 A9, A10 -
- - - B11, B12 B11, B12 -
Ch 6, + Output | C6 8 Cc11 Cc11 8 (X1a)
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A0845/A0845A Analog Output Module, Single or Redundant

Table 42. AO845/40845A4 Process Connections (Continued)

TU810 Tug12
Process DSub 25 TU830/TU833 | TU842/TU843 TU852
. (or TU814) . . .
Connection . male Terminal Terminal Terminal
Terminal 1)
connector

Ch6 Return (ZP) |A6 - A11, A12 A11, A12 -
- - - B13, B14 B13, B14 -
Ch 7, + Output Cc7 9 C13 C13 9 (X1a)
Ch7 Return (ZP) |A7 - A13, A14 A13, A14 -
- - - B15, B16 B15, B16 -
Ch 8, + Output C8 10 C15 C15 10 (X1a)
Ch8 Return (ZP) |A8 - A15, A16 A15, A16 -
0V dc (ZP) L2- 12,25 L2- (2) L2- (2) 12, 25 (X1a)

(1) Pin 13 connected to connector body for EM.
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AO845/A0845A Analog Output Module, Single or Redundant

Appendix A Specifications

Figure 83 shows the process connections for the AO845/A0845A when installed on

a TU830 Extended MTU.
[ Aosasiaosasa ] TUB30/TUS33 Process
! Device
| 6.3A
) — Li+g +24V
I— — T
| Fuse L1—.L__ ov
— -1
| b UP1 B1
. o1 c1,c2l [chi+  4-20mA
D/A 7P A1,A2] [ Ch1-
| uP1 B3
' 02 cacal [ch2+  4-20mA
| D/A zP A3 A4 | Ch2-
' UP1 B5
| 03 C5C6| | Ch3+  4-20mA
.4 | D/A zP A5.A6| | Ch3-
| uP1 BY
, 04 c7.cel | cha+  4-20mA
D/A ZP AT.A8] | Chd-
| UP1 B9
05 c9.c10| | Ch5 + 4 -20mA
| D/A ZP A9.A10] | Ch5 -
: UP1 B11
| 06 C11,c12| [Ch6+  4-20mA
| pa zP A11,A12] | Ch6 -
| UP1 B13
. o7 c13.c14| | ch7+  4-20mA
| D/A zP A13,A14] | Ch7 -
. UP1 B15
08 C15,C16| | Ch8+ 4 -20mA
| D/A ZP A15,A16] | Ch8 -
' 6.3A
— L2+
I | L2
| Fuse LZT‘L_ ov
' EM [2-%1]
s — ) I |

Figure 83. AO845/40845A4 with TU830 Extended MTU Process Connections
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Figure 84 shows the process connections for the AO845/A0845A when installed on
a TU810 or TU814 Compact MTU.

[————————— " 7 "o21n M P
AO845/A0845A TU810 rocess
' (or TU814) Device
. L1+ +24V
L1+ ]
| L1- ov
! (.
’ o UP1
o1 B1,C1 Ch1+ 4-20mA
D/A 7P A1 | _Chi-
| T UP1
| | |
02 B2,C2 | | Ch2+ 4-20mA
| D/A zp A2 [ Ch2-
— UP1
] 03 B3,C3 | | Ch3+ 4-20mA
. | DA ZP A3 || ch3-
| T UP1
04 B4C4| | Chd+ 4-20mA
D/A ZP Al Cha -
| — UP1
' | |
05 B5,C5| | Ch5+ 4-20mA
| D/A ZpP A5| | Ch5-
— UP1
’ 06 B6,C6 Ché + 4 -20mA
T | DIA ZP A6 || Ch6-
| T UP1
1 1
' o7 B7,C7| | ch7+ 4-20mA
| D/A zP A7|| Ch7-
, || UP1
08 B8,C8| | Ch8+ 4-20mA
| D/A ZP A8 Ch8 -
' L2+
’ L2+ ||
. L2- ov
EM

Figure 84. AO845/40845A4 with TU810 or TU814 Compact MTU Process
Connections
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Figure 85 shows the process connections for the AO845/A0845A when installed on

a TU812 Compact MTU.
N N rrmv s Tust2 ! )
. AO845/A0845A 2 ymiﬁ —| |— i
| UP1I14 | | 14I
i ov _ZP1, 2, ., -2
S Lemis | [Sag
| - UP1 Ch1+ S1¢3  «_ 3
. DA o | sole, | | Sel
| UP1 ch2+ s3'4 ' ' _ 4
- o2 s4|17 | | 17|
| D/A zr cha+ s5 5 | 5
' UP1 6118 || " 1gl
' - ' P

L [on % e sle (S
| UP1 ss19, | | 19
. 04 Ch5+ 89| 7 7] t )
| D/A P s1o!20 | | /;! - -
. HE Ché + s11! 8 | | a!
| DIA (st S1221. (o 21
- uP1 chr+ s13le, | |5 el
| 06 s14122. ' | 22
T | DA ZP Ch8 + s15|10 | | 10|
| UP1 - .

S16 23 23
' or | [ 7]
| D/A 7P up211 ] 1!
. UP1 Tﬂ'ﬁk 24
| DIA gg 0V gZP2/12 | | 12.
| ZP2|25 | | =
| M3, |, 13
;_ EM ‘ o_kJ. [ N —

Figure 85. AO845/40845A4 with TU812 Compact MTU Process Connections
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A0845/A0845A Analog Output Module, Single or Redundant

Figure 86 shows the process connections for the AO845/A0845A when installed on
a TU842 or TU843 Redundant MTU.

T casd  tusaztusaz | P
TU842/TU843 il rocess
| A08451A°8451i L1+, +24V Device
L1+
’ L1 oV
KR AN
, 1o
o1 c1,62| | Ch1+ -20mA
DIA pas A1 A2[ [ Ch1-
.
| 02 c3.cal|che+  4-20mA
D/A zP A3, A4| [ Ch2-
'
| 03 C5,C6| [ Ch3 + - 20mA
L | DA ZP A5, A6| | Ch3-
'
’ 04 C7,C8| | Cha + - 20mA
. D/A ZP A7. A8 [ Ché-
| 05 C9,C10| | Chs + - 20mA
. DA ZP A9, AT0[ [ Ch5-
| 06 C11,C12| | Ché + - 20mA
"9 | bA zpP A11,A12[ | Ch6 -
. o7 C13,C14| | ch7 + -20mA
’ D/A zP A13,_A14] | Ch7 -
' 08 C15,C16| | Ch8 + - 20mA
D/A ZP AT5, A6 | Chs -
| L2+
' L2 |
L2- ov
| L — 2T
T
. A0845/A0845A 1, '
| T T [
[
L
’ o1 |
, D/IA ZP ,
.
| : |
\ 08 |
| DI/A ZP |
. EM :
-1 .

Figure 86. AO845/40845A with TU842 or TU843 Redundant MTU Process Connections
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Figure 87 shows the process connections for the AO845A when installed on a

TU852 Redundant MTU.

D/A

| D/A

D/fA

D/A

D/A

D/A

| D/fA

| D/A

EM

| n

[ — L

[t

Process
Connection

Process
Connection

Figure 87. AO845A4 with TU852 Redundant Horizontal Dual MTU Process Connections
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DI801 Digital Input Module, 24 V, Current Sinking

Features f

* 16 channels for 24 V d.c.
inputs with current sinking.

. 1 isolated groups of 16 with $123456 78910111213141516
voltage supervision.

*  Input status indicators.

*  Process and power connection
via detachable connectors.

Description

The DI801 is a 16 channel 24 V DIS01

digital input module for the S800 24V

I/0. This module has 16 digital i/

inputs. The input voltage range is

18 to 30 volt d.c. and the input o QO

current is 6 mA at 24 V. The inputs

are in one isolated group with L+ L- 24V

sixteen channels and channel 12345678910 11 12 13 14 15 16
number sixteen can be used for

voltage supervision input in the w w
group.

Every input channel consists of
current limiting components, EMC
protection components, input state indication LED and optical isolation barrier.

Channel 16 can be used as process voltage supervision input for channels 1-15. If
process voltage supervision is enabled, channels 1-15 will indicate channel error
unless a high level voltage is applied on channel 16. The detection time for this
supervision is 70 ms. If process voltage supervision is disabled channel 16 can be
used as a normal input channel.

3BSE020924-600 A 223



DI801 Digital Input Module, 24 V, Current Sinking

Appendix A Specifications

The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through

the filter.

Technical Data

Table 43. DIS01 Digital Input Module Specifications

Feature

DI801
Digital Input Module

Number of channels

16 (1 x 16), current sinking

Rated voltage 24V d.c.

(process power supply range) (18to 30V d.c.)
Input voltage range, “1” 15t0 30V

Input voltage range, “0” -30to +5V
Nominal input channel current 6.7mMA@24Vd.c.
Input Current, “1” >3.0mA

Input Current, “0” <1.0 mA

Input Impedance 3.5k

Maximum field cable length 600 meters (656 yd.)
Filter times (digital, selectable) 2,4,8,16 ms
Process voltage supervision channel 16
Current consumption, 5 V (Modulebus) |70 mA

Power dissipation M 22W

Isolation

Groupwise isolated from ground

Rated insulation voltage

50V
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Table 43. DIS01 Digital Input Module Specifications (Continued)

Feature DI801
Digital Input Module
Dielectric test voltage 500 V a.c.
Acceptable wire sizes Solid: 0.05-2.5mm?, 30-12 AWG

Stranded: 0.05-1.5mm?2, 30-12 AWG
Recommended torque: 0.5 - 0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of
24 Volts.

Block Diagram DI801

r——— - - - - - - - - - - - - - - - - - - - - - -/ — m
| EMC- \
| ® BARRIER |
| CH1 ] ¢ I |
| STATUS (RQ— = \
CH2 « 2
| MBI ‘ , \
| +5V > ] : \
| POWER-OK 4 ‘ | |
| ov | | |
| DAT-N 4 : ] ! \
» @ !
| CH 15 & < M5 \
| POS0-9 - R [
| BLOCK ¢ CH 16 % gl | 116 |
| \
L-
| \
| \
| \

Figure 88. DIS01 Block Diagram

3BSE020924-600 A 225



DI801 Digital Input Module, 24 V, Current Sinking
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Process Connections

Table 44. DIS01 Process Connections

Process Process

Connection Terminal
Ch1 Input 1
Ch 2 Input 2
Ch 3 Input 3
Ch 4 Input 4
Ch 5 Input 5
Ch 6 Input 6
Ch 7 Input 7
Ch 8 Input 8
Ch 9 Input 9
Ch 10 Input 10
Ch 11 Input 11
Ch 12 Input 12
Ch 13 Input 13
Ch 14 Input 14
Ch 15 Input 15
Ch 16 Input 16
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Figure 89 shows the process connections for the DI8O1.

DI801

7\

[6)]

© N (o

10
| 1

ANAANANANANAANANAN

12 ||
amil
13
1 14
. 15
16
' +24V
| oV
' EM
_________ J

Figure 89. DI801 Process Connections
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DI802 Digital Input Module, 120 V a.c./d.c, Current Sinking

Appendix A Specifications

DI802 Digital Input Module, 120 V a.c./d.c, Current Sinking

Features

e 8 channels for 120 V a.c./d.c.
inputs with current sinking.

*  Individually isolated channels.

e Voltage supervision of field
input power.

*  Input status indicators.
*  Signal filtering.

. Process connection via
detachable connectors.

Description

The DI802 is an 8 channel 120 V
a.c./d.c.digital input module for the
S800 I/O. This module has 8 digital
inputs. The a.c. input voltage range
is 77 - 130 volt and the input
current is I0 mA at 120 V a.c.
The d.c. input range is 75 - 145 V
and the input current is 2.8 mA at
110 V. The inputs are individually
isolated.

Every input channel consists of

s1 2 3 4 5 6 7 8
%

=

g

%

DI802

120V a.c./d.c.

1 2 3 4 5 6 7 8
A BA BABABABABABASEB

current limiting components, EMC protection components, input state indication

LED and optical isolation barrier.

Channel 8 can be used as process voltage supervision input for channels 1-7. If
process voltage supervision is enabled, channels 1-7 will indicate channel error
unless a high level voltage is applied on channel 8. The detection time for this
supervision is 70 ms. If process voltage supervision is disabled channel 8§ can be

used as a normal input channel.
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If the voltage connected to channel 8 disappears, the error inputs are activated. The
error signal can be read from the ModuleBus. This supervision can be
enabled/disabled with parameter “a”. If the error inputs are disabled, channel 8 can

be used as the normal input channel.

The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through

the filter.

Technical Data

Table 45. DIS0?2 Digital Input Module Specifications

Feature

DI802
Digital Input Module

Number of channels

8, current sinking

Rated voltage
(process power supply range)

120 V a.c.
(77 t0o 130 V a.c.)

110 V d.c.
(75to 145 V d.c.)

Input voltage range, “1”

77 to 130 V a.c.
75to 145V d.c.

Input voltage range, “0”

Oto30Va.c.
Oto20Vd.c.

Nominal input channel current

10mAac @ 120V a.c.
28mAdc. @ 110V d.c.

Input frequency range a.c. 47...63 Hz
Input Impedance 12 kQ (a.c.)
39 kQ (d.c.)

Maximum field cable length

200 meters (219 yd.)
100pF/m. for a.c.
600 meters (656 yd.) for d.c.
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Table 45. DIS02 Digital Input Module Specifications (Continued)

Feature . DI802
Digital Input Module
Filter times (digital, selectable) 2,4,8,16 ms
Analog filter On/Off delay 5/18 ms
Process voltage supervision Channel 8
Current consumption 5 V (Modulebus) |50 mA
Power dissipation (1) 2.8W

Isolation Individually isolated channels
Rated insulation voltage 250V
Dielectric test voltage 2000 V a.c.

Acceptable wire sizes

Solid: 0.05-2.5mm?, 30-12 AWG
Stranded: 0.05-1.5mmZ2, 30-12 AWG
Recommended torque: 0.5 - 0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DI802
BIC INPUT CHANNELS

I Rectifiers and
| | ’ filters

X1 « . CH2 Q?
| +5VI MBI-1 5] @7

: .
—
e L] AsIC |, , R - — |

| POWER-OK | ® | | CH3 [ <
e > M 1 3
2y T CH4 @ ] &
5 |4DAT: - @4— ' | 4
S |gDAT-  [RS-485 ¢ o - — S
ol X §
g | oLk | lcns ER « 13
® | 'CLk- _|RS-485»| o I e
= |p030_6 | ’ CH®6 @{; 4—;—

T [ —0—>

| EEPROM

A

Figure 90. DIS02 Block Diagram
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Process Connections

Table 46. DIS02 Process Connections

Process Process
Connection Terminal
Ch1 Input 1A
1B
Ch 2 Input 2A
2B
Ch 3 Input 3A
3B
Ch 4 Input 4A
4B
Ch 5 Input 5A
5B
Ch 6 Input 6A
6B
Ch 7 Input T7A
7B
Ch 8 Input 8A
8B
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Figure 91 shows the process connections for the DI802.

1
Process |, DI802

1B

2A
| 2B

3A
I 3B

A A 7

| 4A
4B

7

5A
| 5B

6A
I 6B

| 7A
7B

| 8A
' 8B

A AN A

| +120v

.oV

EM

Figure 91. DIS02 Process Connections
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DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking

Appendix A Specifications

DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking

Features

* 8 channels for 230 V a.c./d.c.
inputs with current sinking.

*  Individually isolated channels.

e Voltage supervision of field
input power.

*  Input status indicators.
*  Signal filtering.

. Process connection via
detachable connectors.

Description

The DI803 is an 8 channel 230 V
a.c./d.c.digital input module for the
S800 I/O. This module has 8 digital
inputs. The a.c. input voltage range
is 164 - 264 volt and the input
current is 7.6 mA at 230 V a.c.
The d.c. input range is 175 -275V
and the input current is 1.6 mA at
220 V. The inputs are individually
isolated.

Every input channel consists of

s1 2 3 4 5 6 7 8
%

=

g

%

DI803

230V a.c./d.c.

1 2 3 4 5 6 7 8
A BA BABABABABABASEB

current limiting components, EMC protection components, input state indication

LED and optical isolation barrier.

Channel 8 can be used as process voltage supervision input for channels 1-7.

If process voltage supervision is enabled, channels 1-7 will indicate channel error
unless a high level voltage is applied on channel 8. The detection time for this

234
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DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking

supervision is 70 ms. If process voltage supervision is disabled channel 8 can be

used as a normal input channel.

The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through

the filter.

Technical Data

Table 47. DIS03 Digital Input Module Specifications

Feature

DI803
Digital Input Module

Number of channels

8, current sinking

Rated voltage
(process power supply range)

230V a.c.
(164 to 264 V a.c.)

220V d.c.
(175 to 275 V d.c.)

Input voltage range, “1”

164 to 264 V a.c.
175to 275V d.c.

Input voltage range, “0”

Oto 50V a.c.
0to40Vd.c.

Nominal input channel current

7.6 MA@ 230V a.c. (PR:A)
11mA @ 230 V a.c. (from PR:B)

1.6mA @220V d.c

Input frequency range, a.c. 47...63 Hz
Input impedance 30 kQ (a.c.)
134 kQ (d.c.)

Maximum field cable length

200 meters (219 yd.)
100pF/m. for a.c.
600 meters (656 yd.) for d.c.

Filter times (digital, selectable)

2,4,8,16 ms

3BSE020924-600 A
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DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking

Appendix A Specifications

Table 47. DIS03 Digital Input Module Specifications (Continued)

Feature . DI803
Digital Input Module
Analog filter On/Off delay 5/28 ms
Process voltage supervision Channel 8
Current consumption 5 V (Modulebus) |50 mA
Power dissipation () 2.8W

Isolation Individually isolated channels
Rated insulation voltage 250V
Dielectric test voltage 2000 V a.c.

Acceptable wire sizes

Solid: 0.05-2.5mm?, 30-12 AWG
Stranded: 0.05-1.5mm?2, 30-12 AWG
Recommended torque: 0.5 - 0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DI803
BIC INPUT CHANNELS

filters

i e N [

| i | Rectifiers and i

MBI-1 | |

] +5VI > 2B
+5V. | ASIC - ® - |

|POWEROK]| & [ 7] | | CH3 | 5 3A

< T P M —p I = 3B

g ov,| 8

% ] | I e @ o 7 ' 3

S | oA+ o | CH4 @‘7 % A

2 VDA |RS-485|¢p! [ ] > 9 4B

o [ ] |

) | cLke N | [ cHs @@4_ 4—‘—‘57 5A

8 | CLk- . |Rs-485 p| B . _ ———> S 5B

= |POSO-6 | | CH®6 @ 4—‘; 6A
' T §J‘ ———» 6B

| EEPROM

A

Figure 92. DIS03 Block Diagram
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Appendix A Specifications

Process Connections

Table 48. DIS03 Process Connections

Process Process
Connection Terminal
Ch1 Input 1A
1B
Ch 2 Input 2A
2B
Ch 3 Input 3A
3B
Ch 4 Input 4A
4B
Ch 5 Input 5A
5B
Ch 6 Input 6A
6B
Ch 7 Input T7A
7B
Ch 8 Input 8A
8B
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Appendix A Specifications DI803 Digital Input Module, 230 V a.c./d.c, Current Sinking

Figure 93 shows the process connections for the DI803.

1
Process |, DI803

1B

2A
| 2B

3A
I 3B

A A 7

| 4A
4B

7

5A
| 5B

6A
I 6B

| 7A
7B

| 8A
' 8B

| +230v
Y,

A AN A

|
|

EM

Figure 93. DIS03 Process Connections
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Appendix A Specifications

Features

* 16 channels for 24 V d.c. inputs with current
sinking.

*  Twoisolated groups of 8 with voltage supervision.

*  Input status indicators.

Description

The DIS10 is a 16 channel 24 V digital input module
for the S800 I/0. This module has 16 digital inputs.
The input voltage range is 18 to 30 volt d.c. and the
input current is 6 mA at 24 V. The inputs are divided
into two individually isolated groups with eight
channels and one voltage supervision input in each

group.
Every input channel consists of current limiting

components, EMC protection components, input state
indication LED and optical isolation barrier.

If voltage supervision is enabled, channels 1-8 and 9-
16 will indicate channel error if the process voltage for
its channel group fails.

The detection time for this supervision is 70 ms.

DI810 Digital Input Module, 24 V, Current Sinking

F -
R

w =
1

) C
3

4

5

]

7

P C
8

10

11

i2

i3

P C
15

18

Digi0

18ch 24V

The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time are filtered out, and pulses longer than 3, 6, 12 and 24 ms get through the filter.
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Appendix A Specifications DI810 Digital Input Module, 24 V, Current Sinking

Eight different types of MTUs can be used. The TU830/TU833 Extended MTU
enables three wire connection to the devices without additional terminals. The
TUS10 (or TU814) Compact MTU has terminals for 24 V process voltage
supervision inputs, but requires external terminals for distribution of 24 V power
supply to the devices. The TU818 Compact MTU provides connection to 2-wire
sensors without external marshaling. The TU838 extended MTU, provides a fuse (3
A max.) per two channels for process power out. The TU812 Compact MTU has a
D-Sub 25 pin (male) connector for connection to the process. TU850 provides one
disconnectable PTC fused sensor/transmitter power outlet terminal per channel.

Technical Data

Table 49. DI810 Digital Input Module Specifications

DI810

Feature Digital Input Module

Number of channels

16 (2 x 8), current sinking

Rated voltage 24V d.c.

(process power supply range) (18to 30V d.c.)
Input voltage range, “1” 15t0 30V

Input voltage range, “0” -30to +5V

Nominal input channel current 6mMA@24Vd.c.
Input Current “1” >3.0mA

Input Current “0” <1.0mA

Input Impedance 3.5 kQ

Maximum field cable length 600 meters (656 yd.)
Filter times (digital, selectable) 2,4,8,16 ms

Process voltage supervision

2 channels (1 per group)

Current consumption 5 V (Modulebus)

50 mA

Power dissipation ()

1.8 W

3BSE020924-600 A
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Appendix A Specifications

Table 49. DIS810 Digital Input Module Specifications (Continued)

Feature

DI810
Digital Input Module

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814, TU818, TU830,
TU833, TU838 or TUB50.

MTU keying code AA
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of

24 Volts.
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DI810 Digital Input Module, 24 V, Current Sinking

Block Diagram DI810

BC GrROUP1 X2
B 1 EMC- L1+ !
' [ | ® BARRIER utr !
| | | cH1 11 ]
. FAULT (R— .
RUN R— ! - — L1+
| | | cH2 12 |
WARNING &—1  \1g-1 ——
ASIC | T N
X1 | | ‘ . L] L1+ !
Z 4BV ﬂL@‘ﬁ < 18, |3
Ld (@]
| SV 2l | - — 24VSUPER- | | &
£ | POWER-OK| @ + ' ERROR 1-8 gl _ VISION o
g- | OV — _> . _‘ i g
o) p > L1- | 3
3 - 1Tt
o |dDAT B e
S || DAT-N _|RS-485|4p L. —
S P I
8 | | GROUP2
g | | Poso9 ' ——y Loy
, BLOCK > | ' g} BARRIER [L2+
| | & crote e & 1ot6
' L — 1 24V SUPER-
| EEPROM [4—p! | |ERR0R9-16§I| _ VISION
' | - L2-
| || L |
I [

Figure 94. DI810 Block Diagram
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Process Connections

Table 50. DI810 Process Connections

TU812
Process (0:$3;2 " D'hsn‘;'l’ezs TUS18 |TU830/TU833| TU838 | TU850
Connection . Terminal Terminal Terminal | Terminal
Terminal Con??ctor
1
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2)
0Vd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1-(2)
Ch1/Ch 2, - - C1, A1 B1, B2 A1 (F1) A1, A2
L1+
Ch1 Input C1 3 D1 C1 B1 B1
Ch 2 Input B1 16 B1 Cc2 B2 B2
Ch1/Ch2, L1- A1 - - A1, A2 A2 -
Ch 3/Ch 4, - - C2, A2 B3, B4 A3 (F2) A3, A4
L1+
Ch 3 Input C2 4 D2 C3 B3 B3
Ch 4 Input B2 17 B2 C4 B4 B4
Ch 3/Ch 4, A2 - - A3, A4 A4 -
L1-
Ch 5/Ch 6, - - C3, A3 B5, B6 A5 (F3) A5, A6
L1+
Ch 5 Input C3 5 D3 C5 B5 B5
Ch 6 Input B3 18 B3 C6 B6 B6
Ch 5/Ch 6, A3 - - A5, A6 A6 -
L1-
Ch 7/Ch 8, - - C4, A4 B7, B8 A7 (F4) A7, A8
L1+
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Table 50. DI810 Process Connections (Continued)

TU812
Process (°:$3;2 4) D-I\Snt;I:)eZS TU818 |TU830/TU833| TUS838 TU850
Connection . Terminal Terminal Terminal | Terminal
Terminal Con|(11e)zctor
Ch 7 Input Cc4 6 D4 Cc7 B7 B7
Ch 8 Input B4 19 B4 C8 B8 B8
Ch 7/Ch8, A4 - - A7, A8 A8 -
L1-
Ch 9/Ch 10, - - C5, A5 B9, B10 A9 (F5) A9, A10
L2+
Ch 9 Input C5 7 D5 (03°] B9 B9
Ch 10 Input B5 20 B5 C10 B10 B10
Ch 9/Ch 10, A5 - - A9, A10 A10 -
L2-
Ch11/Ch 12, - - C6, A6 B11, B12 A11 (F6) |A11, A12
L2+
Ch 11 Input C6 8 D6 Cc11 B11 B11
Ch 12 Input B6 21 B6 Cc12 B12 B12
Ch 11/Ch 12, A6 - - A11, A12 A12 -
L2-
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13, A14
L2+
Ch 13 Input Cc7 9 D7 C13 B13 B13
Ch 14 Input B7 22 B7 Cc14 B14 B14
Ch 13/Ch 14, A7 - - A13, A14 A14 -
L2-
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Table 50. DIS10 Process Connections (Continued)

TU812
Process Tug10 D-Sub 25 TU818 |TUS830/TU833| TUS838 TU850
. (or TU814) Male . . . .
Connection . Terminal Terminal Terminal | Terminal
Terminal Con|(11e)zctor
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input Cc8 10 D8 C15 B15 B15
Ch 16 Input B8 23 B8 C16 B16 B16
Ch 15/Ch16, A8 - - A15, A16 A16 -
L2-
+24 V d.c. L2+ (2) 11,24 L2+ (2) L2+ (2) L2+ (2) L2+ (2)
0Vd.c. L2- 12,25 |L2-(2) L2- (2) L2- (2) L2- (2)

(1) Pin 13 connected to connector body for EM.
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Appendix A Specifications DI810 Digital Input Module, 24 V, Current Sinking

Figure 95 shows the process connections for the Digital Input Module DI§10 when
installed on a TU830 Extended MTU.

Process | TU830/TUS33 [T DIaT0 1
6.3A
' +24v | | 1+ 2 ) '
I g Supervise
| oV ~L1-  Fuse |
. [T .
. L1+ B1.B2 L1+
[ I Chi [ [C1 i |
, Ch2 [ ]c2 2 .
L1- A1A2 Li- Ei
+ | L1+ B3,B4 L1+ |
. Cha | [C3 13 .
<U> Ch4 C4 14
. | L1-  [1A3A4 L1 \_S |
+ . L1+ | |B5,B6 L1+ .
Ch5 []C5 5
O | Che_[C6 6 |
. L1- | [A5A6 L1- A_@ 1
| L1+ | |B7.B8 L1+ ‘
"\ | Ch7 | [C7 7
chs_[[C8 8 ,
L1- | |A7TA8 L1- \_E§
| L2+ | [B9.B10 L2+ |
[~ . cho | |c9 9 .
Ch10 [ [CT0 10
| L2- [|A9,AT0 L2- Ei |
+ ' L2+ | |B11,B12 L2+ '
Chi1 | [c1t 111
<U> | ch12 [[c12 12 |
- . L2- [ AT1AT2 L2- L@ T .
+ | L2+ | [B13,B14 L2+ ‘
[ Ch13 | [C13 113
<U> . Ch14 | [C14 114 '
- 2. [AT3ATA L2- \_S
| L2+ | B15,B16 L2+ |
,'\ : Ch15 | [C15 115 .
| Ch16 | [C16 116
| L2- A15,A16 L2- \_iE i |
' 6.3A '
+24V | | JL2+ Supervise
| [t = — |
ov -L2- Fuse
' NER (P u EM '
.. .4 C._ [ Y——

Figure 95. DI810 with TU830 Extended MTU Process Connections
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Figure 96 shows the process connections for the Digital Input Module DI§10 when
installed on a TU838 Extended MTU.

Process | TU838 [ D310 1
' w24V || 1+ , '
| I+ | Supervise |
ov L1-
. NER(E .
| L1+ 1 L1+
[ | chi Bt — I @ |
, ch2 | B2 2 .
[1-  [JA2 L1- E§
+ | L1+ 3 2 L1+ |
. ch3 [gB3 L — 13 .
<ﬂ> Chd | B4 14
- L1- [1A4 L1- E§ |
' F3
+ | L1+ 5 [ 1 L1+ |
Chs g5 —— 5 @
o [ She_ s : |
N L1- | |A6 L1- \_E§ £
| L1+ | la7 4 L1+ |
,—\ | Ch7 |7 L 17
Ch8 B8 18 '
L1- | IA8 L1 \_E§
| L2+ | |ag F5— L2+ |
[ . ch |[go —— 9 .
Ch10 [ |B10 10
| L2 [Jat0 2- EE |
F6
+ ' L2+ | A1 L2+ '
Ch1T [ [B11 1 &
<ﬂ> | Ch12 [[B12 12 |
. > A2 [2- \_S o
F7
+ | L2+ A13 L2+ ’
I ch13 | B13 — 113
<ﬂ> . Ch14 | |B14 14 '
- | Lo- [TA1a - \_S |
| L2+ | ja15 FB— L2+
I\ . Cch1s | 815 — 115 .
| ch16 [B16 116
| [2- [|a16 L2- \_S |
+24V | | JL2+ Supervise
| 1172+ |
ov _L2-
' 1% u EM '
P L. [ Y

Figure 96. DIS10 with TU838 Extended MTU Process Connections
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Figure 97 shows the process connections for the DI§10 when installed on a TU810

or TU814 Compact MTU.
Process | TU810 LT o
' (or TUB14) '
I +24V L1+ '
! BRE Supervise
| ov - L1- — |
L1+
[ a ch1 |lc 1 |
ch2 | B 12 '
’ L1- A Li- EE |
+ L1+
—? ch3 | |c2 13 .
<U> Cha | [B2 14
. | [1- [[A2 L1 \_S |
+ I L1+ '
—® chs | |c3 5 S
0 | ché 183 6 |
- L1- | |A3 L1- L@ 1
L1+
’—\ | ch7 | lca 7 |
Ch8 B4 18 .
- | |Ad L1- \_E§
] Lo+ |
[~ . che | |cs 9 .
Ch10 | |B5 10
| L2- []A5 L2- EE |
+ ! L2+ !
—e ch11 | |C6 111
<U> | Ch12 T[B6 12 |
- 2 [|A6 L2 \_S o
+ L2+
1~ o
g | ch13 | |C7 113 |
<U> . Chi4 | [B7 114 -
- | L2- A7 12 \_S |
— ¢ | L2+
’—\ . ch15 | |cs 15 @ -
| ch16 [ [B8 116
| 2- T1A8 Lo~ \_g |
' +24V L2+ ) '
| o+ |Supervise | |
ov ] L2-
| EM 1
... R B

Figure 97. DIS10 with TU810 or TU814 Compact MTU Process Connections
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Figure 98 shows the process connections for the DI§10 when installed on a TU812

Compact MTU.
[ T T————— I 1
) ! TU812 DI810
e B gy | .
B Supervise |
I14 ’ | 14IUP1 — !
2 . . _2.,2P1 ov |
L1+
_‘ﬁc | ’ 15| zP1 T @ .
3 {_8's1__cn | 'L21 |
|16 | | 6ls2  cn2 L1+ @ .
4 ' | _4's3  ch3 | 13 @ |
|17 | | 17|s4 cha | L1 \—S \
5 _ | 555 chs B @ |
|18 | | 18|86 Ché | KB | @ |
|(:,II<->C:1Cr1ees(:Stion i6 ’ ’ ﬁe—iS7 Ch7| '71+ 1
19 | _,19s8  chs 3 | @ |
( ) | | |—Lyse cno t; @ ,
- 20, | _.20,510 Ch10 | 9 @ |
| 10

!8 | | 8 !311 Ch11 L2- EE .
21 1+ _.21512 Ch12 IL121+ |
|9 | | 9 |S13 Ch13 | :_122 @ '
22 ' | _22's14 chi4 Lo S || ‘
‘10 ’ ’ 10|s15 Ch15 HZ @ |

3| | 23's16 chie Lo- \_E §
| | | L2+ !
.11 . | 11,UP?- +24 115 @ |
24, UP2 e .

—) | - =
M2 | _jg2zP2, oV |
‘*25_< | | 25|7P2 Supervise '
H3. , | _A3F ‘

I O ) EM

S = B | N

Figure 98. DIS10 with TU812 Compact MTU Process Connections
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Figure 99 shows the process connection for the DI810 when installed on a TU850

Extended.
Process—I TU850 1 DIS10 o
. +24V L1+ A‘ ‘ .
* 1+ Supervise
| ov T L1- Fuse — |
) U1 | |A1 L1+
[ I ch1 | [B1" g M |
ch2 | [B2 12 .
A2 1~ —T b L1 E§
1
+ ’ us | |A3 ) L1+ |
Ch3 [[B3' 3 .
<U> Ch4 [ [B4 4
- | A4 KR \_S |
+ ! A5]\ﬂ’_‘ L1+ '
chs |IBs 5 @
<U> | ché [1B6 6 |
S Us [1A6 ~——r | | [Lt: L@ 1
| u7 A7 1\% L1+
[ | ch7 | g7 | i7 |
Ch8 [ [B8 18 .
’ A8 ]\% L1- \—E i |
U9 | A9 L2+
[~ . Cch9 | [B9 9 .
Ch10 [ [B10 10
| Ao oy | [ N |
1
+ . A11 L2+ !
chit o1l =4 1
<U> | Cch12 T[B12 112 |
S Utz [IA2~ —v ¢ L2- \_@ -
+ | u13 13 | L2+ |
' Ch1a | |13’ 13 @
<U> ' Ch14_| |B14 114 '
- | u14 A14~,\I ZF ° | 2- E i |
u15 | |A15 L2+
|_\ ; Ch15 [ |B15 ' 4 115 '
Ch16 | |B16 116
| o1 g | |2 = |
' +24V Los —2A _ '
P2 e Supervise |
ov L2
EM
- . _ 1 T_____J___"'____________I

Figure 99. DIS10 with TU850 Extended MTU Process Connection
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Figure 100 shows the process connections for the DI 10 when installed on a TU818

Compact MTU.
| e
| Process | UBLR DIE1D
' +id 1 e
| :__f iz 4 Supervize |
o : L1
..J L1 B [
| Li+ || Clal ] L1+
| = [ 39 > Rt * |
Che J.|E1 1z , .
N o -
: —  d
+ Li+ || cz,az e
| | ] N |
| AN 2 E E .
@ cha J:| B2 B E} I
| | TN |
, + . Li+ || o343 L1+ F :
Ths || c3 E
| @ | o T E \:I |
| — . s ! gg =
| L1+ C4, A4 oL+
| |‘\ | Thr 1l T 3 |
; che 1] Ea IR .
L2+ || csas ol e+ o¥
) - ) che | [os 1z =
| | chid]; &3 10 s |
: = y N
l + i L2+ || c5 a5 R + S
| Chiil]ps ¥ I i |
@ chiz e 13 %
' — : s N T
| 3+ | 12+ || cr.az7 i . |
I rhi3 o] 07 B
| @ Chia[:] &7 5 :
i r— e N
L2+ |:] CE.AB ol ops P
| |'\ thiz || o8 15 ;
| | Chi6 || B8 3 |
! HEN
24 L2+

—
=
1
ot
T
s
=4
=
J
i

Figure 100. DI810 with TU818 Compact MTU Process Connections
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Figure 101 shows the process connection for the DI§10 when installed on a TU850

Extended.
Process—I TU850 1 DIS10 o
. +24V L1+ A‘ ‘ .
* 1+ Supervise
| ov T L1- Fuse — |
) U1 | |A1 L1+
[ I ch1 | [B1" g M |
ch2 | [B2 12 .
A2 -~ —T b L1 E§
1
+ ’ us | |A3 ) L1+ |
Ch3 [[B3' 3 .
<U> Ch4 [ [B4 4
- | A4 KR \_S |
+ ! A5]\ﬂ’_‘ L1+ '
chs |IBs 5 @
<U> | ché [1B6 6 |
S Us [1A6 ~——r | | [Lt: L@ 1
| u7 A7 1\% L1+
[ | ch7 | g7 | i7 |
Chg | B8 18 .
’ A8 ]\% L1- \—E i |
U9 | A9 L2+
[~ . Cch9 | [B9 9 .
Ch10 [ [B10 10
| Ao oy | [ N |
1
+ . A11 L2+ !
chit o1l =4 1
<U> | Cch12 T[B12 112 |
S Utz [IA2~ —v ¢ L2- \_@ -
+ | u13 13 | L2+ |
' Ch1a | |13’ 13 @
<U> ' Ch14 | |B14 114 '
- | u14 A14~,\I ZF ° | 2- E i |
u15 | |A15 L2+
|_\ ; Ch15 [ |B15 ' 4 115 '
Ch16 | |B16 116
| o1 g | |2 = |
' +24V Los —2A _ '
MR (P Supervise |
oV L2 use
EM
- . _ 1 T_____J___"'____________I

Figure 101. DIS10 with TU850 Extended MTU Process Connection
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DI811 Digital Input Module, 48 V, Current Sinking

Features

* 16 channels for 48 V d.c. inputs with current
sinking.

£3

*  2isolated groups of 8 with voltage supervision.

*  Input status indicators.

Description

The DI811 is a 16 channel 48 V digital input module
for the S800 I/0. This module has 16 digital inputs.
The input signal voltage range is 36 to 60 volt d.c.
and the input current is 4 mA at 48 V. The inputs are
divided into two individually isolated groups with
eight channels and one voltage supervision input in
each group.

- T I T B e

Every input channel consists of current limiting
components, EMC protection components, input
state indication LED and optical isolation barrier.

Dig11
16ch 48V

If voltage supervision is enabled, channels 1-8 and
9-16 will indicate channel error if the process
voltage for its channel group fails.

The detection time for this supervision is 70 ms.

The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time are filtered out, and pulses longer than 3, 6, 12 and 24 ms get through the filter.
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DI811 Digital Input Module, 48 V, Current Sinking

Eight different types of MTUs can be used. The TU830/TU833 Extended MTU
enables three wire connection to the devices without additional terminals. The
TUS810 (or TU814) Compact MTU has terminals for 48 V process voltage
supervision inputs, but requires external terminals for distribution of 48 V power
supply to the devices. The TU818 Compact MTU provides connection to 2-wire
sensors without external marshaling. The extended MTU, TU838, provide a fuse (3
A max.) per two channels for process power out. The TU812 Compact MTU has a
D-Sub 25 pin (male) connector for connection to the process. TU850 provides one
disconnectable PTC fused sensor/transmitter power outlet terminal per channel.

Technical Data

Table 51. DIS11 Digital Input Module Specifications

Feature

DI811
Digital Input Module

Number of channels

16 (2 x 8), current sinking

Rated voltage 48 V d.c.

(process power supply range) (36to 60 V d.c.)
Input signal voltage range, “1” 30to 60V

Input signal voltage range, “0” -60to +10V
Nominal input channel current 4mA@48Vd.c.
Input Current, “1” >2.0 mA

Input Current, “0” <0.5mA

Input Impedance 11 kQ

Maximum field cable length 600 meters (656 yd.)
Filter times (digital, selectable) 2,4,8,16 ms

Process voltage supervision

2 channels (1 per group)

Current consumption 5 V (Modulebus)

50 mA

Power dissipation ()

27TW
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Appendix A Specifications

Table 51. DI811 Digital Input Module Specifications (Continued)

Feature

DI811
Digital Input Module

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814, TU818, TUB30,
TU833, TU838 or TU850

MTU keying code BD
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of

48 Volts.
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DI811 Digital Input Module, 48 V, Current Sinking

Block Diagram DI811

BC GrROPT X2
B 3 EMC- L1+ |
' ® BARRIER ut
| | [ cH1 11 ]
. FAULT Q—] .
| RUN (Q— | ! - L1+
| WARNING ®— g1 4_‘—E GAlz S‘?L 12 |
ASIC | T .
X1 | | | I L1+ |
: +5VI | ﬁL@ﬁ < 18, |3
(o]
| NN - — 48V SUPER- | | &
Z | 'POWER-OK | @ + ' ERROR 1-8 VISION ' | 2
g > > 4T—E§|<— < — 9
=l ov,| ™ - — S
b A T3
| . 2
i IDAT . B L |8
S | DAT-N _|RS-485|4p L. + - -
5 . |
3 GROUP 2
2 | lposo | ., 1
T o EMC- L2+
 BLOCK N | BARRIER [[L2+
| M@ﬁ 8 let6
' L — | 48V SUPER- |
| EEPROM [«—»! | |ERR0R9-16§I| _ VISION
| | s
e

Figure 102. DI811 Block Diagram
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Appendix A Specifications

Process Connections

Table 52. DIS11 Process Connections

TU812
Process (orTlT’ﬁ;ﬂ " P-Sub25 | Tusts |Tus30TUB33| Tusas | Tusso
Connection Terminal Con?ﬁctor Terminal Terminal Terminal | Terminal
+48 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2)
0OVd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - C1, A1 B1, B2 A1 (F1) |A1, A2
Ch1 Input C1 3 D1 C1 B1 B1
Ch 2 Input B1 16 B1 C2 B2 B2
Ch1/Ch2, L1- A1 - - A1, A2 A2 -
Ch 3/Ch 4, L1+ - - C2, A2 B3, B4 A3 (F2) |A3, A4
Ch 3 Input C2 4 D2 C3 B3 B3
Ch 4 Input B2 17 B2 C4 B4 B4
Ch 3/Ch 4, L1- A2 - - A3, A4 A4 -
Ch 5/Ch 6, L1+ - - C3, A3 B5, B6 A5 (F3) |A5, A6
Ch 5 Input C3 5 D3 C5 B5 B5
Ch 6 Input B3 18 B3 C6 B6 B6
Ch 5/Ch 6, L1- A3 - - A5, A6 AB -
Ch7/Ch 8, L1+ - - C4, Ad B7, B8 A7 (F4) |A7,A8
Ch 7 Input C4 6 D4 C7 B7 B7
Ch 8 Input B4 19 B4 C8 B8 B8
Ch 7/Ch8, L1- A4 - - A7, A8 A8 -
Ch 9/Ch 10, L2+ - - C5, A5 B9, B10 A9 (F5) |A9, A10
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DI811 Digital Input Module, 48 V, Current Sinking

Table 52. DIS11 Process Connections (Continued)

TU812
Proces_s (o;r'Ler:B(: 4) D-rSnt;I:)e25 TU8_18 TU830/TU833 TU8_38 TU8_50

Connection Terminal Conae):ctor Terminal Terminal Terminal | Terminal
Ch 9 Input C5 7 D5 C9 B9 B9
Ch 10 Input B5 20 B5 C10 B10 B10
Ch 9/Ch 10, L2- A5 - A9, A10 A10 -
Ch 11/Ch 12, - - C6, A6 B11, B12 A11 (F6) |A11,A12
L2+
Ch 11 Input C6 8 D6 Cc1 B11 B11
Ch 12 Input B6 21 B6 C12 B12 B12
Ch 11/Ch 12, L2- A6 - - A11, A12 A12 -
Ch 13/Ch 14, - - C7,A7 B13, B14 A13 (F7) |A13,A14
L2+
Ch 13 Input Cc7 9 D7 C13 B13 B13
Ch 14 Input B7 22 B7 C14 B14 B14
Ch 13/Ch 14, L2- A7 - - A13, A14 A14 -
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input C8 10 D8 C15 B15 B15
Ch 16 Input B8 23 B8 C16 B16 B16
Ch 15/Ch16, L2- A8 - - A15, A16 A16 -
+48 V d.c. L2+ (2) 11,24 |L2+(2) |L2+(2) L2+ (2)  [L2+(2)
OVd.c. L2- 12,25 |L2-(2) L2- (2) L2- (2) L2- (2)
(1) Pin 13 connected to connector body for EM.
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Figure 103 shows the process connections for the Digital Input Module DI811 when
installed on a TU830 Extended MTU.

S e
Process | TUS30/TU833 [ DI 1
' vasv || 1e B3R _ '
i g Supervise
| ov_ [].L1-  Fuse — |
\ It .
| L1+ B1,B2 L1+
[~ | Ch1 C1 E m \
Cchz [ c2 2 |
' L1- AT,A2 L1- EE '
+ | L1+ | B3,B4 L1+ |
. Ch3 T]c3 3 N .
<[]> Ch4 C4 14 |
- | L1- A3 AL L1 \_S |
+ . L1+ B5,86 L1+ .
Ghs [ [C5 5 m
P | Che _[[C6 6 | |
. L1- A5.AB L1- \_S 1
| L1+ B7,B8 L1+
\—\ [ Ch7 Cc7 17 ‘
chs []c8 18 | ,
L1- AT,AB L1- ] @
| Lo+ B9,B10 Lo+ |
™~ . Chg | [C9 9 m .
Ch10 | [C10 10 |
| L2-  [JA9,AT0 [2- \_ig |
+ ' L2+ B11,B12 L2+ '
Ch11 | |CT1 11 N
<U> | ch12 [[C12 M2 | |
- , L2 ATTATD L2 E E T
+ | L2+ B13,B14 L2+ ‘
| ch13 | [c13 113 ’N
<U> . Ch14 | [C14 114 | '
- | L2- A13,A14 L2 \—E 5
| L2+ B15,816 L2+ |
’—\ . ch15 | [C15 115 N '
| Ch16 [ |C16 116 [
| Lo- A15.AT6 L2- \_ig |
' 6.3A '
+48V L2+ —/— .
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ov T L2 Fuse
! 1% = EM '
.. . [ R

Figure 103. DIS11 with TUS830 Extended MTU Process Connections
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Figure 104 shows the process connections for the Digital Input Module DI811 when
installed on a TU838 Extended MTU.

Process | TUS38 [T DiBTT 1
' +48V | | L1+ : '
1+ | Supervise
| ov T |
. HERCSE .
| L1+ 4 L1+
o~ l chi g1 I @ |
, chz | B2 2 .
- [A2 Li- E§
+ ’ L1+ 3 2 L1+ ’
. Ch3 B3 L— 3 .
<U> Ch4 | B4 7
- ! - [ L1- \_S |
+ | L1+ 5 |L| L1+ |
Chs | |g5 — 5 @
0 | che [ B6 6 |
N L1- | A6 L1- \_g 1
! L+ | a7 F4 L1+ |
’—\ | ch7 g7 — 7
chs [ |Bs 18 .
[1- [ A8 L1- \_g
| L2+ | jno F2 L2+ |
™ . ch9 |[go —— 9 '
Ch10 | [B10 10
| L2 [Jat0 2- E§ |
F6
+ ' L2+ i I — L2+ '
| Ch11 g1 — 111 |
O Cn12 [Jg17 112
- . 2= [ a12 L2 \_S o
F7
+ | L2+ 13 ] L2+ |
! ch13 | 13 —- 13
<U> . Ch14 | |p14 114 '
- | 12- Ald 12- L@ ’
| L2+ [ |A15 %4 L2+
I—\ ! Ch15 B15 L 115 @ !
| chi6 [ 816 16
| 2= [IA16 Lo- \_g |
+48V | | gL2+ Supervise
| 172+ |
ov _L2-
' EER (VR u EM
| ____’_____________J

Figure 104. DIS11 with TUS838 Extended MTU Process Connections
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Figure 105 shows the process connections for the DI811 when installed on a TU810

or TU814 Compact MTU.

~ Process q Twle T oewm ] |
' (or TU814) '
+48V . L1+ . '

RASE Supervise
| oV, T L- — |
' L1+ '
[ P | Ch1 K |

Ch2
L1-

> w0
N

L1-

L1+
Ch3 Cc2 3
Ch4 B2 4
L1- A2 L1-

|
! L1+
|

l+

i

Chs C3 5
Ché B3 6

L1+
Ch7 C4 17
Ch8 B4 18
L1- A4 L1-
| L2+
Ch9 C5 9

Ch10 | [B5 10
| L2- J|A5 [2-

i

%@ [z %@ (12 ]2

|

e ch11 | [C6 ||'121+ @ '
| Ch12 T[B6 2 |

|

L2- A6 L2- I_E § T

L2+

Ch13 | |C7 113
<[]> ' Ch14 | |B7 114

Il

—"l L2+

. chi1s | |cs 15 @ |
Ch16 | |B8 16
L2- [1A8 L2- \_g

|
| |
| 8 ] jtﬁi Supervise |

ov L2-
EM
. T_____J___"' ___________ -

Figure 105. DIS11 with TU810 or TU814 Compact MTU Process Connections
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Figure 106 shows the process connections for the DI811 when installed on a TU812

Compact MTU

T Hielys @ e—m 1
SN TU812 DIg 1 .

1 1 UP1g +24V ,
B Supervise |
I14 ’ | 14|UP1 .
2, .2, ZP1 ov |
15| | _18zp1 ',‘11+ @ .
B8 _ « 3.1 cm | - @ |
|16 | | 16|82 Ch2 L1+ \
4 ' ' 4's3  ch3 | 13 @ |
|17 | | 17|S4 Ch4 | L1- \—S '
5 ' | 5!ss chns o @ |
|18 | | 18|86 Ché | L61. | @ |

Process i | ] |
Connection 6 Ol S7 ch? L1+ i
|19 ’ | Ese Ch8| é IW |
t®_ | [Lise cho | Lox @ .
20, , _.20,S10 Ch10 9 @ |
| 10
8| [Lelstt cm L2- \_@ :
21+ i _21:S12 _ Ch12 |L121+ |
lo | | _9ls1s cnis | 112 @ '
- N |
22 ' | 22's14 Ch14 Los L1
lo_ | | tosis  cnis i @ |
23 | 23's16__ chie L2 \_S .
|11 | | 11/ UP2, +24V :'125+ @ |
iﬁf | | 24IUP2 1o @ .
42 | 127P2, OV |
25 | | 25| ZP2 Supervise '
13_, | _13E |
I O EM

4 Bie _\__E ___________ _

Figure 106. DIS11with TUS812
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Figure 107 shows the process connections for the DI811 when installed on a TU850

Extended MTU.
Process—! TU850 1 DI811 —I
| o |
' +24V L1+ —— '
T Supervise
| ov T L1- Fuse — |
| U1 | |A1 | L1+
[ I Cht [ |B1' K |
, ch2 [[B2 12 '
A2 1~ —T b Li- E§
1
+ | U3 A3 > L1+ |
, Ch3 [[B3" 13 .
<U> ch4 [ [B4 14
- o | A4 ] b L1- { § |
+ ' A5]\% L1+ '
chs [ Ips 5 @
0% | ché [ 186 6 |
S U [1A6 ~—r | | [Lt: L@ 1
| urz | |A7 T~ T4 L1+
[ I ch7 | g7 | i7 |
, Chs | B8 18 .
A8 ]\ﬂ L1- \—g
| U9 A9 L2+ |
[~ ] Cho [ |B9 9 .
Ch10 [ |B10 10
| Aoy || N |
" . A11 L2+ '
chit o1l =9 1
<U> | ch12T(B12 12 |
N u12 M2~ 1 ¢ L2- \—g T
+ | u13 13 ) L2+ |
' Ch13 | [B13" 1a @
<U> . Ch14 | [B14 114 '
¢ | U4 TIAT y Lo \_S |
u15 | |A15 L2+
™ ; Ch15 | [B15 " ) 115 '
Chi6 [ |B16 116
| BT~ ¢ L2- \_S |
' +24v Lo+ 2A . '
[ T2+ b | Supervise |
oV T Lo- Fuse
1 EM 1
.. L. _[FY—m————————

Figure 107. DIS11 with TU850 Extended MTU Process Connections
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Figure 108 shows the process connections for the Digital Input Module DIS11 when
installed on a TU818 Compact MTU.

Cha f{p: s
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Figure 108. DIS11 with TU818 Compact MTU Process Connections
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Appendix A Specifications

Features

* 16 channels for 24 V d.c. inputs with current
sourcing.

* 2 Isolated groups of 8 with voltage
supervision.

*  Input status indicators.

Description

The DI814 is a 16 channel 24 V digital input
module with current sourcing for the S800 I/O.
The input voltage range is 18 to 30 volt dc and the
input current source is 6 mA at 24 V. The inputs
are divided into two individually isolated groups
with eight channels and one voltage supervision
input in each group.

Every input channel consists of current limiting
components, EMC protection components, input
state indication LED and optical isolation barrier.

If voltage supervision is enabled, channels 1-8 and
9-16 will indicate channel error if the process
voltage for its channel group fails.

The detection time for this supervision is 70 ms.

The input channels can be digitally filtered. The

DI814 Digital Input Module, 24 V, Current Sourcing

'R

© 0 N ® A W N =

Digi4
18ch 24V source

A

/

&

different filter times that can be achieved are 2, 4, 8 and 16 ms. This means that
noise pulses shorter than the filter time are filtered out, and pulses longer than 3, 6,

12 and 24 ms get through the filter.
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Five different types of MTUs can be used. The TU830 Extended MTU enables three
wire connection to the devices without additional terminals. The TU810 (or TU814)
Compact MTU has terminals for 24 V process voltage supervision inputs, but
requires external terminals for distribution of 24 V power supply to the devices. The
extended MTU, TU838, provide a fuse (3 A max.) per two channels for process
power out. The TU812 Compact MTU has a D-Sub 25 pin (male) connector for
connection to the process.

Technical Data

Table 53. DI814 Digital Input Module Specifications

Feature - DI814
Digital Input Module

Number of channels 16 (2 x 8), current sourcing
Rated voltage 24V d.c.
(process power supply range) (18to 30V d.c.)
Input voltage range, “1” 15t0 30V
Input voltage range, “0” -30to +5V
Nominal input channel current 6mMA@ 24V d.c.
Input Current, “1” >3.0 mA
Input Current, “0” <1.0 mA
Input Impedance 3.5 kQ
Maximum Field Cable Length 600 meters (656 yd.)
Filter times (digital, selectable) 2,4,8,16 ms
Process voltage supervision 2 channels (1 per group)
Current consumption 5 V (Modulebus) |50 mA
Power dissipation(!) 1.8W
Isolation Groupwise isolated from ground
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Table 53. DI814 Digital Input Module Specifications (Continued)

Feature D814
Digital Input Module
Module termination units TU810, TU812, TU814, TU830 or
TU838
MTU keying code BE
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of
24 Volts.
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Block Diagram DI814

BC . _ GROUP 1 X2
!— —l r EMC- uP1 !
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X1 Co I N
’ ASIC \ | . uis |
. +5VI ] , : I .
| eI , CH8 18 |3
o — []
'POWER-OK| & | | . 24V SUPER- | |
510 ov._ | ERROR 1-8 e VISION o
S M - N g
o |(DAT+ 7P1 I 3
T | P '
e | DAT-  |RS-485|4¥| | L |8
ol N
S Lo S
S | .k . +
g | |CLK- ,|RS-485— | GROUP2
g rROP2
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| | | T ] szz |
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Figure 109. DI814 Block Diagram
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Process Connections

Table 54. DI814 Process Connections

TU810 TU812
Process D-Sub 25 TU830/TU833 TU838
. (or TU814) . .
Connection T inal male Terminal Terminal
ermina Connector (V

+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2)
0OVd.c. L1- 2,15 L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - B1, B2 A1 (F1)
Ch1 Input C1 3 C1 B1
Ch 2 Input B1 16 Cc2 B2
Ch1/Ch2, L1- A1 - A1, A2 A2
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2)
Ch 3 Input Cc2 4 C3 B3
Ch 4 Input B2 17 C4 B4
Ch 3/Ch 4, L1- A2 - A3, A4 A4
Ch 5/Ch 6, L1+ - - B5, B6 A5 (F3)
Ch 5 Input C3 5 C5 B5
Ch 6 Input B3 18 C6 B6
Ch 5/Ch 6, L1- A3 - A5, A6 A6
Ch 7/Ch 8, L1+ - - B7, B8 A7 (F4)
Ch 7 Input Cc4 6 Cc7 B7
Ch 8 Input B4 19 C8 B8
Ch 7/Ch8, L1- A4 - A7, A8 A8
Ch 9/Ch 10, L2+ - - B9, B10 A9 (F5)
Ch 9 Input C5 7 (04°] B9
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Table 54. DI814 Process Connections (Continued)

TU810 Tu812
Process D-Sub 25 TU830/TU833 TU838
. (or TU814) . .
Connection T inal male Terminal Terminal
ermina Connector (
Ch 10 Input B5 20 Cc10 B10
Ch 9/Ch 10, L2- A5 - A9, A10 A10
Ch 11/Ch 12, L2+ - - B11, B12 A11 (F6)
Ch 11 Input C6 8 C11 B11
Ch 12 Input B6 21 Cc12 B12
Ch 11/Ch 12, L2- A6 - A11, A12 A12
Ch 13/Ch 14, L2+ - - B13, B14 A13 (F7)
Ch 13 Input Cc7 9 C13 B13
Ch 14 Input B7 22 C14 B14
Ch 13/Ch 14, L2- A7 - A13, A14 A14
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8)
Ch 15 Input C8 10 C15 B15
Ch 16 Input B8 23 C16 B16
Ch 15/Ch16, L2- A8 - A15, A16 A16
+24 'V d.c. L2+ (2) 11,24 L2+ (2) L2+ (2)
0OVd.c. L2- 12, 25 L2- (2) L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 110 shows the process connections for the Digital Input Module DI814
(current sourcing) when installed on a TU830 Extended MTU.

Process | TUS30/TUS33 [ Diaia o
. w24v | | 11+ ,M‘ _ .
i+ — Supervise
| oV I _L1- Fuse | |
. [ TC- .
L1+ 1.B2 L1+
| Ch1 C1 11 |
”\ . ch2 [ [c2 2 .
L1-  [ATAZ Li- E§
+ | L1+ 3.B4 L1+ |
, Ch3 | [c3 13 .
<U> Chd4 [ IC4 14
_ ! L1- A3.AL L1- E E |
+ . L1+ 5A6 L1+ '
Ch5 [ [c5 5 @
® I She 1 : |
- - L1- | A5A6 L1- \—Ei .
L1+ 7.B8 L1+
| ch7 [lc7 7 @ |
chs [c8 8 .
[ L1- | A7A8 L1- \_@
| L2+ | [B9,B10 L2+ |
) chg [ lco 9 .
’—\ Ch10 | [c10 10
| L2- A9,AT0 L2- | @ |
+ . L2+ | [B11,B12 Lo+ -
Ch11 C11 111
<U> | Ch12 [C12 2 |
Z , L2- | ATTATZ 2. ﬁ_@ T
+ | L2+ | [B13.B14 L2+ |
| Cch13 | [C13 113 S
<U> - Ch14 | [c14 114 '
- 2. [A3AT4 L2- ﬂ |
| L2+ ||p15.B16 Lo+
- ch1s [Jc1s 115 @ -
| Ch16 [c16 16
[ I [>- | A15A16 L2 \_g |
' w24V || 1o+ B3A . '
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ov T L2- Fuse
' 11t EM '

Figure 110. DI§14 with TUS30 Extended MTU Process Connections
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Figure 111 shows the process connections for the Digital Input Module DI814
(current sourcing) when installed on a TU838 Extended MTU.
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L1+ 1 L1+
| Ch1 L — 11 @ |
I’\ . ch2 [ B2 2 .
- [JA2 L1- E§
+ | L1+ 3 lil L1+ |
. Ch3 [lg3 L1 3 S .
<U> Ch4 | B4 14
- | L1-  [IAd L1- \_E§ |
' F3
+ ' L1+ 5 L1+ '
Chs [ —) 5
O o e : N |
- L- | A6 L1 \_g 1
L1+ | a7 T2 L1+
| ch7 ] — 7 @ |
chs [Bs8 18 ,
[ L1- _11A8 L1- \_g
| Lo+ 9 5 Lo+ |
. Ch9 g — 9 @ .
”\ Ch10 [ 310 10
| L2 [1a10 L2- \—Ei |
+ Lo+ E6 -
i ] e | L2+
Ch1T | p11 —- 11
<U> | ch12 [[12 2 S |
- . - [Ia12 Lo- L@ L
F7
+ | L2+ 183 —— L2+ |
! Ch13 13 —— 113 @
<U> - Ch14 | |B14 114 -
- | 12- 14 g 12- \_@ |
| Lo+ 15 L2+
, Ch15 15 —— 115 @ ,
| ch16 [|p16 16
[ | 2= [IA16 L2 \_@ |
+24V | | JL2+ Supervise
| [ TLe+ — |
ov L2-
' 11 EM '
- .4 [ _I

Figure 111. DI8§14 with TU838 Extended MTU Process Connections
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Figure 112 shows the process connections for the DI814 when installed on a TU810

or TU814 Compact MTU.
Process | TU810 = Dis1a 1
! (or TU814) !
' +24V L1+ _ '
T+ Supervise
| ov T Lui- — |
L1+
| cht |l K |
l'\ ch2 [[B 2 .
- [[A L1- Ei |
+ | L1+
T ch3 | |c2 3 @ .
<U> Ch4 [ |B2 14
- | L1- []A2 L1- \_S |
+ | L1+ |
—e chs | lca 5 @
<U> | ché [ B3 6 |
- Li- [ [A3 L1- \_g 1
L1+
| ch7 | lca 7 @ |
chs [ B4 8 .
|—\ L1- A4 L1- |—E i
| L2+ |
. che | |cs 9 .
”\ Ch10 [ [B5 10
| L2- A5 L2- |_§ |
+ ' L2+ '
—e ch11 | |cs6 1
<U> | Ch12 [[B6 2 |
- . L2~ ||A6 Lo- L@ S
+ L2+
9t | ch13 | |C7 113 |
<U> Ch14 | |B7 114 '
- | L2- A7 | 2- \_g |
| L2+
| ch1s | |cs 15 @ |
| ch16 [ B8 16
o~ | | L2~ T1as L2 |_§ |
+24V L2+ _
| 92 | Supervise | |
oV L2-
EM
-
- _ C.__._ |

Figure 112. DI814 with TU810 or TU814 Compact MTU Process Connections
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Figure 113 shows the process connections for the DI8 14 when installed on a TU812

Compact MTU.
[ —— T 1
_ N TU812 DI814

l: B 1—|UP1- +24V ) I
B T Supervise |
I14 ’ | 14IUP1 .
2 ., . _.2.,ZP1_ OV |
15 | | _o18lzp1 ,L11+ @ \
3 ' | _.3's1 Ch1 | ILZ1 Ei |
|16 | | 16s2  cn2 L1+ '
4 ' ! _4's3 Ch3 | :431 @ |
|17 | | 17|s4 Ch4 | Ll_ ﬂ '

q ) { 3 L1+
5 5s5  chs 5 @ |

|18 | | 18's6 Ch6 | L61- | @
Process \ | | |
Connection —'-G—C ’ | —06—|M| '71+ m
19 - 19s8  chs 8 W |
. L1- I @

— | e [ '
- 20, . ,20s10 chio | 9 @ |
la | |_8]s11 cnit L2- \_g .
21 | 21812 chi2 |L121+ @ |
lo | | 9ls13 cnis | :_122 @ |
22 ' | _,22s14 ch14 L2+ T
|10 ’ | 10|s15 Ch15 HZ @ |
23 | _.23s16 cnie L2 ‘—@ .

|11 | | 11| + Le+
UP2, +24 115 @ |

' B | 116
‘rﬂc || %ﬂT L2- \_@ '
12 | _127p2y OV |
25 | | 25|7p2 Supervise '
A3~ , | _13E |
I ) EM .
4 By _\__E ___________ _

Figure 113. DI814 with TUS812 Compact MTU Process Connections
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Appendix A Specifications

DI818 Digital Input Module, 24 v, Current Sinking

Features

* 32 channels for 24 V d.c. inputs with current
sinking.

*  Two Isolated groups of 16 channels with
voltage supervision.

*  Voltage Supervision
*  Signal Filtering
Description

The DI818 is a 32 channel 24 V digital input
module for the S800 I/O. This module has 32
digital inputs. The input voltage range is 18 to 30
volt d.c. and the input current is 4.3mA at 24 V. The
inputs are divided into two individually isolated
groups with 16 channels and one voltage
supervision input in each group.

Every input channel consists of current limiting
components, EMC protection components, input
state indication LED and optical isolation barrier.

If voltage supervision is enabled, channels 1-16 and
17-32 will indicate channel error if the process
voltage for its channel group fails.

The detection time for this supervision is 70 ms.

Digig
32ch 24V

BB OB oM OB R OB OB R N

)

a2

>
— B
_) C
> c
_) ¢

.

</

The 1/O signals are connected to the MTU with the process connector. Three
different types of MTUs can be used. The extended MTU (TU830) and the compact
MTU (TU818) provides 1-wire connection to the sensors. The compact MTU
(TU819) has two D-sub 25 pin connectors for interfacing with the process.

276

3BSE020924-600 A



Appendix A Specifications DI818 Digital Input Module, 24 v, Current Sinking

Table 55. DI818 Digital Input Module Specifications

Feature . DI818
Digital Input Module
Number of channels 32 (2 x 16), current sinking
Rated voltage 24V d.c.
(process power supply range) (18to 30V d.c.)
Input voltage range, “1” +11t0o +30 V
Input voltage range, “0” -30to +5V
Nominal input channel current 43 mA @24 Vd.c.
Input Current “1” >3.2 mA
Input Current “0” <2.6 mA
Input Impedance 56 kQ@24Vd.c.
Maximum field cable length 600 meters (656 yd.)
Filter times (digital, selectable) 2,4,8,16 ms
Process voltage supervision 2 channels (1 per group)

Current consumption 5 V (Modulebus) |70 mA

Power dissipation (1) 3.1W

Current consumption 24 V (process 25mA
power supply, UPx

Isolation Groupwise isolated (RIV 50V) from
ground

Module termination units TU830, TU818, TU819

MTU keying code EA

Rated insulation voltage 50V

Dielectric test voltage 500 V a.c.
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(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of

24 Volts.
BIC EM
EEPROM GROUP 1 -
| =
RUN -®—
tsolatad Inpus, =1
FALLT 18}— 3
WARNING @—
£ o 18 <
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D I c
E RS435 I E
TiE 5
E VI3 DWTA BUE &-BIT e, s
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e L MBI-1_32ch c
R485 FPGA GROUP 2 o}
C tsolatad Inpus, PR nt N
o e Lt
N - 2
i c
N £ rRRGR 1 o T
= 0
c 5 3
T isclated input,” AT s R
I l &, =
R I =
POST-8 | 0
[ED
: T
BLOCK 7
*
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Figure 114. DI818 Block Diagram
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Process Interface

Table 56. Process Connector Pinning

Process TU830 TU818 TU819

Connection
24V dc L1+ (2) L1+ (2) 1, 14, 11, 24 (X1a)
0V dc L1-(2) L1-(2) 2,15, 12, 25 (X1a)
Ch 1 Input c1 D1 3 (X1a)
Ch 2 Input B1 c1 16 (X1a)
Ch 1/Ch 2, L1- A1 - ]
L2-
Ch 3 Input c2 B1 4 (X1a)
Ch 4 Input B2 A1 17 (X1a)
Ch 3/Ch 4, L1- A2 - -
/L2-
Ch 5 Input c3 D2 5 (X1a)
Ch 6 Input B3 c2 18 (X1a)
Ch 5/Ch 6, L1- A3 - ;
L2-
Ch 7 Input c4 B2 6 (X1a)
Ch 8 Input B4 A2 19 (X1a)
Ch7/Ch 8, L1- A4 - -
/L2-
Ch 9 Input Cc5 D3 7 (X1a)
Ch 10 Input B5 c3 20 (X1a)
Ch 9/Ch 10, L1- A5 - ;
L2-
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Table 56. Process Connector Pinning (Continued)

Cg;z‘;if; . TUS30 TUS18 TU819
Ch 11Input cé B3 8 (X1a)
Ch 12 Input B6 A3 21 (X1a)
Ch 11/Ch 12, L1- A6 - -
/L2-

Ch 13 Input c7 D4 9 (X1a)
Ch 14 Input B7 c4 22 (X1a)
Ch 13/Ch 14, L1- A7 - -
/L2-

Ch 15 Input cs8 B4 10 (X1a)
Ch 16 Input B8 Ad 23 (X1a)
Ch 15/Ch 16, L1- A8 - -
/L2-

Ch 17 Input Cc9 D5 3 (X1b)
Ch 18 Input B9 c5 16 (X1b)
Ch 17/Ch 18, L2- A9 - -

Ch 19 Input c10 B5 4 (X1b)
Ch 20 Input B10 A5 17 (X1b)
Ch 19/Ch 20, L2- A10 . .

Ch 21 Input c11 D6 5 (X1b)
Ch 22 Input B11 cé 18 (X1b)
Ch 21/Ch 22, L2- A11 - -

Ch 23 Input c12 B6 6 (X1b)
Ch 24 Input B12 AG 19 (X1b)
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Table 56. Process Connector Pinning (Continued)

Cg;z‘;if;n TUS30 TUS18 TU819
Ch 23/Ch 24, L2- A12 - ]
Ch 25 Input C13 D7 7 (X1b)
Ch 26 Input B13 c7 20 (X1b)
Ch 25/Ch 26, L2- A13 - ]
Ch 27 Input C14 B7 8 (X1b)
Ch 28 Input B14 A7 21 (X1b)
Ch 27/Ch 28, L2- A14 - ]
Ch 29 Input C15 D8 9 (X1b)
Ch 30 Input B15 cs 22 (X1b)
Ch 29/Ch 30, L2- A15 - ]
Ch 31 Input C16 B8 10 (X1b)
Ch 32 Input B16 A8 23 (X1b)
Ch 31/Ch 32, L2- A16 - -
+24 V d.c. L2+ (2) L2+ (2) 1,14, 11, 24 (X1b)
0Vd.c. L2- (2) L2- (2) 2, 15, 12, 25 (X1b)

a Pin 13 connected to connector body for EM.
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Field connection example with TU830 Extended Module Termination Unit is shown
in Figure 115.

M7 "Process | 1Tus3 [ piete k
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: | o - 'Nﬁ |
L o s N .
. - Li- FTAT - |_§
— 1 cny 1 |
| ot - Sy |
ch fles H Y S
| ¢ [ 97He e Y |
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' r ¥ chit Fles HEE] w
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| 1 5 i\
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. L~ T .‘@@ 5 |
| o | ke N _ |
N (W 3 1) [ I_ﬁ '
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I Chad c12 ' 123
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Figure 115. Field connection example with TU830 Extended Module Termination
Unit.
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Field connection example with TU818 Compact Module Termination Unit is shown
in Figure 116.

3 -
l
;
X
&
2
£

L. .

cm |doa i
~—4 chz [T T2 |

| - 4 | e
cha |das 10 '

. & b
- 1 il |

chi_|ing A L]
T o T '

1 = ] i

-

1 chr_|iB2 H N

=

i s | o 52
iy
[0

S am

| L1
; &l D4 H NI
Chis [{ca i T
| | i |
Ghis |]84 | 18
[ chis [TA7 H I .
cmi Jip Hur
| | — I cmis TIEs H NI |
T g2
'

i + ) ] :
Chis Jias e
.@ o el 11 T
| - | ! B A
. ] :
N crai |ioe iz
! 0 TR e o
| - LA 2
f

chzy |
Thad | 1

ok

ongs |ips digs
Chas CT H NF

char |{er iz
Thel [ AT [ rL]

5

5
gr‘
&s
oo
ge

FEfE

7f
+

2

=

PRPPRPREEPPRREPEY

; ::,E.. y EMi ﬂSuErvise
Lo N | . i

Figure 116. Field connection example with TUS818 Compact Module Termination
Unit
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Field connection example with TU819 Compact Module Termination Unit is shown
in Figure 117.
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Figure 117. Field connection example with TU819 Compact Module Termination
Unit
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DI820 Digital Input Module, 120 V a.c./d.c

Features

-
S

* 8 channels for 120 V a.c./d.c. inputs.

*  Individually isolated channels.

*  Voltage supervision of field input power.
*  Input status indicators.

*  Signal filtering.

Description

The DI820 is an 8 channel 120 V a.c./d.c. digital
input module for the S800 I/0. This module has 8
digital inputs. The a.c. input voltage range is 77 -
130 volt and the input current is 10 mA at 120 V
a.c. The d.c. input range is 75 - 145 V and the
input current is 2.8 mA at 110 V. The inputs are
individually isolated.

Every input channel consists of current limiting
components, EMC protection components, input
state indication LED, optical isolation barrier and
an analog filter (6 ms).

Channel 1 can be used as process voltage
supervision input for channels 2-4 and channel 8
can be used as process voltage supervision input
for channels 5-7.

%

If process voltage supervision is enabled, channels 2-4 and 5-7 will indicate channel
error unless a high level voltage is applied on channels 1 and 8 respectively.

The detection time for this supervision is 70 ms.

If process voltage supervision is disabled channels 1 and 8 can be used as normal
input channels.
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The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through

the filter.

Five different types of MTUs can be used. The TU831/TU851 Extended MTU,
TU811/TU811V1 Compact MTU, and TU813 Compact MTU provide two

terminals per channel.

The TU839 Extended MTU provides two terminals per channel and one terminal for

the outgoing sensor supply.

Technical Data

Table 57. DIS20 Digital Input Module Specifications

Feature DI820 Digital Input Module
Number of channels 8
Rated voltage 120V a.c.
(process power supply range) (77t0 130 V a.c.)
110V d.c.
(75t0 145V d.c.)
Input voltage range, “1” 7710130V
+75t0 145V d.c.
Input voltage range, “0” 0to30Va.c.
+0to 20V d.c.

Nominal input channel current

10mAac@ 120 V a.c.
2.8mAdc @110V d.c.

Input frequency range a.c. 47...63 Hz
Impedance 12 kQ (a.c.)
39 KQ (d.c.)

Maximum Field Cable Length

200 meters (219 yd.)
100pF/m. for a.c.
600 meters (656 yd.) for d.c.
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DI820 Digital Input Module, 120 V a.c./d.c

Table 57. DIS20 Digital Input Module Specifications (Continued)

Feature

DI820 Digital Input Module

Filter times (digital, selectable)

2,4,8,16 ms

Analog filter On/Off delay

5/18 ms

Process voltage supervision

2 channels, 1 and 8

Current consumption 5 V (Modulebus)

50 mA

Power dissipation(")

28W

Isolation

Individually isolated channels

Module termination units

TU811/TU811V1, TU813, TU831, TU839
or TU851

MTU keying code AB
Rated insulation voltage 250 V
Dielectric test voltage 2000 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DI820
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Figure 118. DIS20 Block Diagram
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DI820 Digital Input Module, 120 V a.c./d.c

Process Connections

Table 58. DIS20 Process Connections

Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
UP1 - - L1 (2) -
Ch 1.1 Input B1 B1 C1 B2
Ch 1.2 Input A1 A1 A1 A2
Ch 1, U1 - - B1 -
Ch 2.1 Input C2 B2 C2 B4
Ch 2.2 Input A2 A2 A2 A4
Ch 2, U1 - - B2 -
Ch 3.1 Input B3 B3 C3 B6
Ch 3.2 Input A3 A3 A3 AB
Ch 3, U1 - - B3 -
Ch 4.1 Input C4 B4 C4 B8
Ch 4.2 Input A4 A4 A4 A8
Ch 4, U1 - - B4 -
Ch 5.1 Input B5 B5 C5 B10
Ch 5.2 Input A5 A5 A5 A10
Ch 5, U2 - - B5 -
Ch 6.1 Input C6 B6 C6 B12
Ch 6.2 Input A6 A6 A6 A12
Ch 6, U2 - - B6 -
Ch 7.1 Input B7 B7 C7 B14
Ch 7.2 Input A7 A7 A7 A14
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Table 58. DIS20 Process Connections (Continued)

Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input C8 B8 C8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch 8, U2 - - B8 -
upP2 - - L2 (2) -
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Figure 119 shows the process connections for the Digital Input Module DI820 when
installed on a TU831 Extended MTU.

I Process | 7 Tus3t T pma ] !
120Vac. — ! !
or 110V d.c. | |

v Srmr 3 N |
| Ch2.1 B2 12.1 |
. ch2.2 A2 12.2 @ .
| |
. Ch3.1 B3 13.1 '
[ i Ch3.2 | |A3 132 @ |
L S 4 N |
toovace | chs1 | |B5 151 |
or 110V d.c. ' Ch5.2 A5 152 @ .
| |

! Ch6.1 B6 16.1
[ i Ch6.Z | [A6 6.2 @ ‘
| Ch7.1 B7 17.1 |

Ch7.2 A7 172 @
| Ch8.1 B8 18.1 |
™~ ' Ch8.2 A8 18.2 @ .
| |
| |
EM

. J L. [ J

Figure 119. DIS20 with TUS31 Extended MTU Process Connections
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Figure 120 shows the process connections for the DI820 when installed on a
TU811/TU811V1 or TU813 Compact MTU.

I Process | M TUsM/TUBI3 [ D20 ] !
| |
120vac. ——— | )
or 110V d.c. | |
: ch1.1 | [B1 11.1 '
o | Ch12 [ a1 1.2 @ |
| ch2.1 | |c2 12.1 |
. ch2.2 A2 122 @ .
| |
. ch3.1 | B3 13.1 .
[ i Ch3.2 [ A3 3.2 @ |
| St 141 N |
120V a.c. 7| chs.1 | |BS 15.1 |
or 110V d.c. ' Ch5.2 | |A5 15.2 @ :
| |
' che.1 | [ce 16.1 '
[ i Chb.Z | [A6 6.2 S ‘
| ch7.1 | [B7 17.1 |

Cch7.2 | |A7 172 @
| chs.1 | [cs 18.1 |
™~ ' Cha.2 | [A8 18.2 @ .
| |
| |

EM

L _ L. | TV _

Figure 120. DI§20 with TU811 or TU813 Compact MTU Process Connections
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Figure 121 shows the process connections for the DI§20 when installed on a TU839

Extended MTU.
Process—! TU80329A | DI820 —!
L === |
120V a.c.  E—
L1
or 110V d.c. | Fuse | U1 .
—— i
| Ch1.1 | [C1 11.1
| Ch1.2 | |A1 12 I§§ |
| B2 |
[~ | Ch21 | [C2 12.1
. Ch2.2 | |A2 12.2 S .
| B |
. Ch3.1 | |C3 13.1 '
L~ | Ch3.2 [ A3 132 I§§ |
B4 |
| Cha.1 | |ca 14.1
120V a.c. p | Ché4.2 | |aa 14.2 | ;g |
or 110V d.c. B5 .
| chs.1 | |C5 15.1 |
— : Ch5.2 | [A5 152 @ '
' Ché.1 16.1
L~ _ ‘ Ch6.2 | [A6 6.2 @ ‘
' B7 T
L~ [ Ch7.1 [|C7 17.1 |
' Ch7.2 | |A7 17.2 IES
| B8 |
. Ch8.1 | |C8 18.1 .
L— . Ch8.2 [ A8 18.2 EE |
120V a.c. | L2
or110d.c. -
| E‘ 0.2A Uo ‘
1
. Fuse EM '
-
- . .1 C.__._ | —————— _

Figure 121. D1820 with TU839 Extended MTU Process Connections
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Figure 122 shows the process connections for the DI820 when installed on a TU851

Extended MTU.
|r F'rocess_ll L_ TUBS1 . DI&20 _|I
! 120V a.c. ! !
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. . 1A : .
| chii |82 EHEE!
| O | chi2 |] A2 § |
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ch4.1 [ B8 1 144
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Figure 122. D1820 with TU851 Extended MTU Process Connections
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DI821 Digital Input Module, 230 V a.c./d.c.

Features

{
e 8 channels for 230 V a.c./d.c. inputs. “%
*  Individually isolated points. R

w —
*  Voltage supervision of field input power.
*  Input status indicators. 1
*  Signal filtering. 2 ) G
Description 3
The DI821 is a 8 channel, 230 V a.c./d.c, digital
input module for the S800 I/O. This module has 8 4
digital inputs. ) C
The ac input voltage range is 164 to 264 V and the 5
input current is 11 mA at 230 V a.c. The d.c. input
voltage range is 175 to 275 volt and the input 6
current is 1.6 mA at 220 V d.c. The inputs are
individually isolated. 7
Every input channel consists of current limiting 8 D C
components, EMC protection components, input
state indication LED, optical isolation barrier and
an analog filter (6 ms). Dig21
8ch 230V a.c.d.c.

Channel 1 can be used as process voltage

el 1 ca 5
supervision input for channels 2-4 and channel 8 { /
can be used as process voltage supervision input

for channels 5-7.

If process voltage supervision is enabled, channels 2-4 and 5-7 will indicate channel
error unless a high level voltage is applied on channels 1 and 8 respectively.

The detection time for this supervision is 70 ms.

If process voltage supervision is disabled channels 1 and 8 can be used as normal
input channels.
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The input channels can be digitally filtered. The different filter times that can be
achieved are 2, 4, 8 and 16 ms. This means that noise pulses shorter than the filter
time will be filtered out and pulses longer than 3, 6, 12 and 24 ms will get through

the filter.

Five different types of MTUs can be used. The TU831/TU851 Extended MTU,
TU811 Compact MTU, and TU813 Compact MTU provide two terminals per

channel.

The TU839 Extended MTU provides two terminals per channel and one terminal for

the outgoing sensor supply.

Technical Data

Table 59. DIS21 Digital Input Module Specifications

Feature DI821 Digital Input Module
Number of channels 8
Rated voltage 230V a.c.
(process power supply range) (164 to 264 V a.c.)
220V d.c.

(175 to 275 V d.c.)

Input voltage range, “1”

164 to 264 V a.c.
+175t0 275V d.c.

Input voltage range, “0”

Oto50V a.c.
+0to40V d.c.

Nominal input channel current

1MTmA@ 230V a.c.
1.6mA @ 220 V d.c.

Input frequency range, a.c. 47...63 Hz
Impedance 21 kQ (a.c.)
134 KQ (d.c.)

Maximum field cable length

200 meters (219 yd.) 100pF/m for a.c.
600 meters (656 yd.) for d.c.

Filter times (digital, selectable)

2,4,8,16 ms
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DI821 Digital Input Module, 230 V a.c./d.c.

Table 59. DIS21 Digital Input Module Specifications (Continued)

Feature

DI1821 Digital Input Module

Analog filter On/Off delay

5/28 ms

Process voltage supervision

2 channels, 1 and 8

Current consumption 5 V (Modulebus)

50 mA

Power dissipation(!)

28W

Isolation

Individually isolated channels

Module termination units

TU811, TU813, TU831, TU839, and
TU851

MTU keying code AC
Rated insulation voltage 250 V
Dielectric test voltage 2000 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DI1821
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Figure 123. DIS21 Block Diagram
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DI821 Digital Input Module, 230 V a.c./d.c.

Process Connections

Table 60. DIS21 Process Connections

Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
UP1 - - L1(2) -
Ch 1.1 Input B1 B1 C1 B2
Ch 1.2 Input A1 A1 A1 A2
Ch1, U1 - - B1 -
Ch 2.1 Input C2 B2 C2 B4
Ch 2.2 Input A2 A2 A2 A4
Ch 2, U1 - - B2 -
Ch 3.1 Input B3 B3 C3 B6
Ch 3.2 Input A3 A3 A3 AB
Ch 3, U1 - - B3 -
Ch 4.1 Input C4 B4 C4 B8
Ch 4.2 Input A4 A4 A4 A8
Ch 4, U1 - - B4 -
Ch 5.1 Input B5 B5 C5 B10
Ch 5.2 Input A5 A5 A5 A10
Ch 5, U2 - - B5 -
Ch 6.1 Input C6 B6 C6 B12
Ch 6.2 Input A6 A6 A6 A12
Ch 6, U2 - - B6 -
Ch 7.1 Input B7 B7 c7 B14
Ch 7.2 Input A7 A7 A7 A14
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Table 60. DIS21 Process Connections (Continued)

Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input C8 B8 C8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch 8, U2 - - B8 -
upP2 - - L2 (2) -
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Figure 124 shows the process connections for the Digital Input Module DI821 when
installed on a TU831 Extended MTU.

T Process | TR N e B E— B
| | |
230Vac. ——— \ ,
or 220V d.c. | | |
o~ A 17 N |
| Ch2.1 | B2 121 |
Ch2.2 | |A2 12.2 @ '
| | |
] Ch3.1 [/ |[B3 13.1 '
[ i Ch3.2 i A3 132 IS |
| il 4 N |
230V a.c. | Ch5.1 | BS 15.1 |
or 220V d.c. ! Ch5.2 | |A5 15.2 @ '
| | |
! Ch6.1 ||B6 16.1 !
[ | Cho.2 | AB 6.2 @ |
i Ch7.1 i B7 171 i
ch7.2 '[A7 17.2 S
| Ch8.1 | B8 18.1 |
[ ! Ch8.2 | |A8 18.2 S '
| | |
| | |
1 1 EM 1
L _ | I _L: ___________ |

Figure 124. DIS21 with TU831 Extended MTU Process Connections
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Figure 125 shows the process connections for the DI821 when installed on a TU811
or TU813 Compact MTU.

- Process | N TUBM/TUSI3 [ b2 ] B
| |
230Vac. ———— | '
or 220V d.c. ’ ’
g SRERar 4 N |
| ch2.1 | |c2 12.1 |
. ch2.2 [ |A2 12.2 @ .
| |
. ch3.1 | |B3 13.1 '
[~ i Ch3.2 | |A3 3.2 @ ’
| S = N |
230Vac. | Chs.1 | |BS 15.1 |
or 220V d.c. ' Ch5.2 | |AS 15.2 @ '
| |
' ch6.1 | |C6 16.1 '
[~ i Ch6.2 | A6 162 @ ’
| ch7.1 | |B7 17.1 |

ch7.2 | |A7 7.2 @
| Ch8.1 C8 18.1 |
™ ' Chs.2 | |A8 18.2 @ '
| |
| |

EM

. _ | e _

Figure 125. DIS21 with TU811 or TU813 Compact MTU Process Connections
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DI821 Digital Input Module, 230 V a.c./d.c.

Figure 126 shows the process connections for the DI§21 when installed on a TU839

Extended MTU.
L e
Process—! TU80329A 1 DI821
L —
230V a.c. L1 I
or 220V d.c. l 1] e | ur
= ) o 1.1
| ch11 | |c1 .
[ ch1.2 [ |A1 1.2 ES
| B2
[~ I Ch21 | |C2 12.1
) Ch22 | A2 2.2 @
| B3
} Ch3.1 | |C3 13.1
L~ | Ch3.2 | |A3 3.2 |§§
B4
| ch4.1 | |ca 14.1
230Va.c. — ¥ [ Ch4.2 | [p4 14.2 Igg
or 220V d.c. , B5
| chs.1 | |C5 15.1
- . Ch52 [ 1”5 52 Igﬂ
| B6
[ Ch6.1 | |C6 16.1
l_/ ) | Ch6.2 AbG 162 @
' B7
[~ | Ch7.1 | [C7 17.1
f Ch7.2 | [A7 17.2 Igﬂ
| B8
] Ch8.1 | |c8 18.1
L~ | Ch8.2 [ |A8 182 ES
230V a.c. l L2
or 220 d.c. 1 0.2A
| L2 ——
} U2
\ Fuse EM
| L._  _[FVY/——

Figure 126. D1821 with TUS839 Extended MTU Process Connections

3BSE020924-600 A

303



DI821 Digital Input Module, 230 V a.c./d.c. Appendix A Specifications

Figure 127 shows the process connections for the DI821 when installed on a TU851
Extended MTU.
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or 220V d.c.
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| ch3.1 [ B6 ™ 13.1
[~ ] Cha2 [ A6 1132
| A B7 :

S A7 i
ch4.1 || B8 141
Chd4.2 TTA8 {142
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|

| Ch5.1 .%?0 15.1
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|

[

|

230V a.c.
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A A A A4 A

AT B
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|
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Figure 127. D1821 with TUS851 Extended MTU Process Connections

304 3BSE020924-600 A



Appendix A Specifications DI825 Digital Input Module, 125 V d.c with SOE

DI825 Digital Input Module, 125 V d.c with SOE

Features

/\
* 8 channels for 125 V d.c. inputs. .

&

*  Individually isolated channels.

*  Input status indicators.
*  Sequence of event (SOE) functionality.

*  Signal filtering.

Description

The DI825 is an 8 channel 125 V d.c. digital input
module for the S800 I/O. The input range is 71 -
150 V and the input current is 3.0 mA at 125 V.
The inputs are individually isolated.

Every input channel consists of current limiting
components, EMC protection components, input
state indication LED, optical isolation barrier.

Channel 1 can be used as process voltage
supervision input for channels 2-4 and channel 8
can be used as process voltage supervision input
for channels 5-7.

If process voltage supervision is enabled,
channels 2-4 and 5-7 will indicate channel error
unless a high level voltage is applied on channels
1 and 8 respectively.

N

&/

The detection time for this supervision is 70 ms.

If process voltage supervision is disabled channels 1 and 8 can be used as normal
input channels.

The input channels can be digitally filtered. The filter times can be set in the range
0 to 100 ms. This means that noise pulses shorter than the filter time are filtered out
and pulses longer than the filter time get through the filter.
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Five different types of MTUs can be used. The TU831 Extended MTU, TUS811
Compact MTU, and TU813 Compact MTU provide two terminals per channel.
The TU839 Extended MTU provides two terminals per channel and one terminal for
the outgoing sensor supply.

Event Recording

The DI825 Input Module can be used for event recording (SOE), that is, changing
signals at digital input channels can be announced together with a time stamp
indicating when it occurred. Events are generated on both positive and negative
going edges of the signals. The time stamp has a resolution of 0.4 millisecond, and
is compensated for the filter time.

The module has intermediate storage for 32 events.
The SOE functionality can be switched on and off per channel.

For all channels with enabled SOE capability, a shutter filter is implemented that
prevents intermediate storage for events from overflow. The shutter filter is closed
as soon as the number of events generated within the shutter period (0-255 seconds)
exceeds the shutter trigger number (0-255 changes). The shutter filter remains
closed as long as the recovery time (0-65535 seconds) has not expired.

Simple Digital Input

If no event recording is used, the DI825 acts like a simple digital input device.
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DI825 Digital Input Module, 125V d.c with SOE

Technical Data

Table 61. DIS25 Digital Input Module Specifications

Feature - DI825
Digital Input Module

Number of channels 8
Rated voltage 125V d.c.
Input voltage range, “1” 7110 156 V
Input voltage range, “0” Oto20V
Nominal input channel current 30mA@ 125V
Input current, “1” >1.4 mA
Input current, “0” <0.3mA
Nominal impedance 41.5 kQ

Maximum Field Cable Length

600 meters (656 yd.)

Filter times (digital, selectable)

0to 100 ms

Process voltage supervision

2 channels, 1 and 8

Shutter filter

Shutter period 0-255s

Shutter trigger number 0 - 255 changes

Recovery time 0-65535s
Intermediate storage 32 events
Event recording resolution 0.4 ms

Error time stamp

-0.25 msto 1 ms

Current consumption 5 V (Modulebus)

Max 90 mA

Max power dissipation

4.9 wM

Isolation

Individually isolated channels
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Table 61. DIS25 Digital Input Module Specifications (Continued)

Feature DI825
Digital Input Module
Dielectric test voltage 2300 Va.c.Ch-EM
1350 V a.c. Ch-Ch
Module termination units TU811, TU813, TU831, or TU839 and
TU851
MTU keying code AB
Rated insulation voltage 250V

(1) Allinputs activated
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Block Diagram DI825
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Figure 128. DI825 Block Diagram
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Process Connections

Table 62. DIS25 Process Connections

Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
UP1 - - L1 (2) -
Ch 1.1 Input B1 B1 C1 B2
Ch 1.2 Input A1 A1 A1 A2
Ch 1, U1 - - B1 -
Ch 2.1 Input C2 B2 C2 B4
Ch 2.2 Input A2 A2 A2 A4
Ch 2, U1 - - B2 -
Ch 3.1 Input B3 B3 C3 B6
Ch 3.2 Input A3 A3 A3 A6
Ch 3, U1 - - B3 -
Ch 4.1 Input C4 B4 Cc4 B8
Ch 4.2 Input A4 A4 A4 A8
Ch 4, U1 - - B4 -
Ch 5.1 Input B5 B5 C5 B10
Ch 5.2 Input A5 A5 A5 A10
Ch 5, U2 - - B5 -
Ch 6.1 Input C6 B6 C6 B12
Ch 6.2 Input A6 A6 A6 A12
Ch 6, U2 - - B6 -
Ch 7.1 Input B7 B7 C7 B14
Ch 7.2 Input A7 A7 A7 A14
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Table 62. DIS25 Process Connections (Continued)
Process TU811/TU813 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input C8 B8 C8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch 8, U2 - - B8 -
UP2 - - L2 (2) -
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Figure 129 shows the process connections for the Digital Input Module DI825 when
installed on a TU811 or TU813 Compact MTU.

- T T PFce‘ss—!  TUsM/TUBI3 T bz 1 —'
| |
125V d.c. ' '
* | |
: Chi+| B1 11+ '
[ | Ch1- | A1 - @ \
| ch2+| |c2 12+ |
. ch2-]A2 12- @ ,
| |
. Ch3+| |B3 13+ .
[~ i Ch3- [ |A3 13- @ |
| e s N |
_7| chs+/| [BS 15+ |
125V d.c. . Chs- | |A5 15- @ .
T |
- Ché+| |C6 16+ -
S i Ch6- [ A6 16- @ ‘
| Ch7+| |B7 17+ |

Ch7-JA7 17- @
| Ch8+| |C8 18+ |
—~ . Chs- | |A8 18- @ '
| |
| |

EM

Figure 129. DIS25 with TUS811 or TU813 Compact MTU Process Connections
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Figure 130 shows the process connections for the DI825 when installed on a TU831

Extended MTU.

T Process | 0 Tust  MToem ] B
| |
125V d.c.’ ' '
* | |
: Chi+ | [B1 11+ '
>~ e Chi- [ [A1 11- @ |
| ch2+ | |B2 12+ |
ch2- A2 12- @ .
| |
| ch3+ | |B3 13+ .
[ i Ch3- [ [A3 13- IS |
i Ch4+ B4 14+ i

Chd- 1 1A4 14- @
R | Chs+_ [B5 15+ |
125V d.c.+ \ Chs- A5 15- S )
| |
' Che+ | |B6 16+ '
o~ i Che- [ [AB 16- @ |
i ch7+ | |B7 17+ |

ch7- | [A7 17- S
| Ch8+ B8 18+ |
S~ . Chs- | |A8 18- S '
| |
| e |

Figure 130. DIS25 with TU831 Extended MTU Process Connections
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Figure 131 shows the process connections for the DI825 when installed on a TU839

7

Zi7i7

%

7%

7

Extended MTU.
Process | TU839 DI825
. L1 02A
—
| RIS
125V d.c. Fuse | U1
] B1
[~ | chi1 [ [c1 11.1
| Cch1.2 | |A1 1.2
| B2
[~ | Ch21 | [C2 12.1
, Ch22 | [A2 12.2
‘ B3
[~ . Ch3.1 | |C3 13.1
| Ch3.2 | |A3 3.2
B4
| Cha.1 | |ca 14.1
—
125V d.c. | Cha.2 [ a4 142
' B5
| chs.1 | |c5 15.1
— . Ch5.2 | [A5 152
‘ B6
[~ ' Ch6.1 | |C6 16.1
| Chb.2 | A6 162
' B7
[~ [ Ch71 | [C7 17.1
f Cch7.2 | [A7 172
| B8
— . Ch8.1 | |C8 18.1
i Ch8.2 | |A8 182
125V d.c. . L2
0.2A
| L2
1
| U2
\ Fuse EM
| C.__ . _ | T

Figure 131. D1825 with TUS839 Extended MTU Process Connections
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Figure 132 shows the process connections for the DI825 when installed on a TU851
Extended MTU.
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Figure 132. D1825 with TU851 Extended MTU Process Connections
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DI828 Digital Input Module, 120 V a.c./d.c.

Features

* 16 channels for 120 V AC/DC inputs.

*  Individually isolated channels.

*  Input status indicators.

*  Voltage supervision of field input power.

*  Signal filtering.

Description

The DI828 is an 16 channel 120 V a.c/d.c. digital
input module for the S800 I/0. The module has 16
digital inputs. The AC input voltage range is 77 - 130
V and the input current is 8.5 mA at 120V AC. The
DC input voltage range is 75 - 130 V and the input
current is 2.4 mA at 120V DC. The inputs are
individually isolated.

Every input channel consists of current limiting
components, EMC protection components, input state
indication LED, optical isolation barrier and an analog
filter.

Channel 1 can be used as process voltage supervision
input for channels 2-8 and channel 16 can be used as
process voltage supervision input for channels 9-15.

[ L

Diaza
16ch 120V a.cid.c

\J /

If process voltage supervision is enabled, channels 2-8 and 9-15 will indicate
channel error unless a high level voltage is applied on channels 1 and 16

respectively.

The detection time for this supervision is 70 ms. If process voltage supervision is
disabled channels 1 and 16 can be used as normal input channels.
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The input channels can be digitally filtered. The filter times can be set in the range
1, 2,4, and 8 ms. This means that noise pulses shorter than the filter time are filtered
out and pulses longer than the filter time get through the filter.

The DI828 can be used on the Extended MTU TU851. The TU851 Extended MTU
provides two terminals per channel.
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Technical Data

Table 63. DIS28 Digital Input Module Specifications

Feature DI828 Digital Input Module
Number of channels 16
Rated voltage 120 V a.c/d.c.
(process power supply range)
Input voltage range, “1” 7710130V
+751t0 130 V d.c.
Input voltage range, “0” 0to30Va.c.
+0to 20V d.c.

Nominal input channel current

8.5mA @ 120V a.c.
24 mA @ 120V d.c.

Input frequency range a.c. 47 - 63 Hz
Impedance 14.2 kQ (a.c.)
50 kQ (d.c.)

Maximum Field Cable Length

200 meters (219 yd.)
100pF/m. for a.c.
600 meters (656 yd.) for d.c.

Filter times (digital, selectable)

25+£05,56+£1,10+£2,20+4ms

Analog filter On/Off delay

5/10 ms

Process voltage supervision

2 channels, Ch1and Ch16 can act as
process power supervision.

Current consumption 5 V (Modulebus) | Typ 45 mA
Max 60 mA
Power dissipation(") 3.5W
Isolation Channelwise isolated (RIV 250)
Module termination units TU851
MTU keying code EB
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Table 63. DIS28 Digital Input Module Specifications (Continued)

Feature DI828 Digital Input Module
Rated insulation voltage 250V
Dielectric test voltage 2000 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DI828
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Figure 133. DIS28-Block Diagram
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Process Connections

Table 64. DIS28 Process Connections

Process TU851
Connection Terminal
Ch 1.1 Input B1
Ch 1.2 Input A1
Ch 2.1 Input B2
Ch 2.2 Input A2
Ch 3.1 Input B3
Ch 3.2 Input A3
Ch 4.1 Input B4
Ch 4.2 Input A4
Ch 5.1 Input B5
Ch 5.2 Input A5
Ch 6.1 Input B6
Ch 6.2 Input A6
Ch 7.1 Input B7
Ch 7.2 Input A7
Ch 8.1 Input B8
Ch 8.2 Input A8
Ch 9.1 Input B9
Ch 9.2 Input A9
Ch 10.1 Input B10
Ch 10.2 Input A10
Ch 11.1 Input B11
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Table 64. DIS28 Process Connections (Continued)

Process TU851
Connection Terminal
Ch 11.2 Input A1
Ch 12.1 Input B12
Ch 12.2 Input A12
Ch 13.1 Input B13
Ch 13.2 Input A13
Ch 14.1 Input B14
Ch 14.2 Input A14
Ch 15.1 Input B15
Ch 15.2 Input A15
Ch 16.1 Input B16
Ch 16.2 Input A16
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Figure 134 shows the process connections for the Digital Input Module DI828 when
installed on a TU851 Extended Module Termination Unit.
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Figure 134. DI828 with TU851 Extended Module Termination Unit
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DI830 Digital Input Module, 24 V d.c. with SOE,
Current Sinking

Features

* 16 channels for 24 V d.c. inputs with current
sinking.

* 2 isolated groups of 8 channels with voltage
supervision.

*  Input status indicators.
*  Sequence of event (SOE) functionality.

. Shutter filter.

Description

The DI830 is a 16 channel 24 V d.c. digital input
module for the S800 I/O. The input voltage range
is 18 to 30 V d.c. and the input current is 6 mA at
24V d.c.

Each input channel consists of current limiting
components, EMC protection components, input
state indication LED and optical isolation barrier.

The module cyclically performs self-diagnostics.
Module diagnostics include:

*  Process power supply supervision (results in
a module failure, if detected).

*  Event queue full.

*  Time synchronization missing.

'R

© 08 N OO s WON =

&/

The input signals can be digitally filtered. The filter time can be set in the range
0 to 100 ms. This means that pulses shorter than the filter time are filtered out and
pulses longer than specified filter time get through the filter.
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Eight different types of MTUs can be used. The Extended MTU (for example
TU830/TU833) enables three wire connection to the sensors without additional
terminals. The Compact MTU (for example TU810, TU814) has terminals for
process voltage supervision inputs, but requires external terminals for distribution of
process power supply to the sensors. The TU818 Compact MTU provides
connection to 2-wire sensors without external marshaling. The extended MTU,
TUS838, provide a fuse (3 A max.) per two channels for process power out. The
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the
process. TU850 provides one disconnectable PTC fused sensor/transmitter power
outlet terminal per channel.

Event Recording

The DI830 Input Module can be used for event recording (SOE), that is, changing
signals at digital input channels can be announced together with a time stamp
indicating when it occurred. Events are generated on both positive and negative
going edges of the signal. The time stamp has a resolution of 0.4 millisecond, and is
compensated for the filter time.

The module has intermediate storage for 32 events.
The SOE functionality can be switched on and off per channel.

For all channels with enabled SOE capability, a shutter filter is implemented that
prevents intermediate storage for events from overflow. The shutter filter is closed
as soon as the number of events generated within the shutter period (0-255 seconds)
exceeds the shutter trigger number (0-255 changes). The shutter filter remains
closed as long as the recovery time (0-65535 seconds) has not expired.

Simple Digital Input

If no event recording is used, the DI830 acts like a simple digital input device.
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Technical Data

Table 65. DIS30 Digital Input Module Specifications

Feature

DI830
Digital Input Module

Number of channels

16 (2 x 8), current sinking

Rated voltage 24V d.c.
(Process power supply range) (18to 30V d.c.)
Input voltage range, “1” 13to 30V

Input voltage range, “0” -30to +5V
Nominal input channel current 74mA@24Vd.c.
Input Current, “1” >4.0 mA

Input Current, “0” <2.0mA

Input impedance 3.2 kQ
Maximum field cable length 600 m (656 yd.)
Filter times (digital, selectable) 0 to 100 ms
Shutter filter

Shutter period 0..255s
Shutter trigger 0... 255 changes
Recovery time 0... 65535 s
Event recording resolution 0.4 ms

Event recording accuracy

-0.3 ms to +0.7 ms

Process voltage supervision

2 channels (1 per group)

Current consumption 5 V (Modulebus)

120 mA (max.)
100 mA (typ.)

Power dissipation(”

23W

Isolation

Yes, opto
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Table 65. DIS30 Digital Input Module Specifications (Continued)

Feature D830
Digital Input Module
Mounting termination units TU810, TU812, TU814, TUB18, TU830,
TU833, TU838 or TU850
MTU keying code AA
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of
24 \olt.
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Block Diagram DI830
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Figure 135. DIS30 Block Diagram
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DI830 Digital Input Module, 24 V d.c. with SOE, Current Sinking

Process Connections

Table 66. DIS30 Process Connections

TU812
comoeeen | GrTUEte | e | IO | Tuess | Tuese | o
Terminal Con?ﬁctor Terminal
+24 V d.c. L1+ (2) 1,14 |L1+(2) |L1+(2) L1+(2) |L1+(2)
0Vd.c. L1- 2,15 |L1-(2) L1-(2) L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - C1, A1 B1, B2 A1 (F1) |A1, A2
Ch1 Input C1 3 D1 C1 B1 B1
Ch 2 Input B1 16 B1 C2 B2 B2
Ch1/Ch2, L1- A1 - - A1, A2 A2 -
Ch 3/Ch 4, L1+ - - C2,A2 |B3,B4 A3 (F2) |AS3, A4
Ch 3 Input C2 4 D2 C3 B3 B3
Ch 4 Input B2 17 B2 C4 B4 B4
Ch 3/Ch 4, L1- A2 - - A3, A4 A4 -
Ch 5/Ch 6, L1+ - - C3,A3 |B5,B6 A5 (F3) |AS5, A6
Ch 5 Input C3 5 D3 C5 B5 B5
Ch 6 Input B3 18 B3 C6 B6 B6
Ch 5/Ch 6, L1- A3 - - A5, A6 A6 -
Ch7/Chs, L1+ - - C4,A4 |B7,B8 A7 (F4) |A7,A8
Ch 7 Input C4 6 D4 C7 B7 B7
Ch 8 Input B4 19 B4 Cc8 B8 B8
Ch 7/Ch8, L1- A4 - - A7, A8 A8 -
Ch 9/Ch 10, L2+ - - C5,A5 |B9,B10 A9 (F5) |A9, A10
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Table 66. DIS30 Process Connections (Continued)

TU812
oo, rtuste | Twai | U0 | tuams | Tume | Tuese
Terminal Conae)zctor Terminal

Ch 9 Input C5 7 D5 C9 B9 B9
Ch 10 Input B5 20 B5 C10 B10 B10
Ch 9/Ch 10, L2- A5 - - A9, A10 A10 -
Ch 11/Ch 12, - - C6, A6 B11, B12 A11 (F6) |A11, A12
L2+
Ch 11 Input C6 8 D6 C11 B11 B11
Ch 12 Input B6 21 B6 C12 B12 B12
Ch 11/Ch 12, L2- A6 - - A11, A12 A12 -
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13, A14
L2+
Ch 13 Input C7 9 D7 C13 B13 B13
Ch 14 Input B7 22 B7 C14 B14 B14
Ch 13/Ch 14, L2- A7 - - A13, A14 A14 -
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input C8 10 D8 C15 B15 B15
Ch 16 Input B8 23 B8 C16 B16 B16
Ch 15/Ch16, L2- A8 - - A15, A16 A16 -
+24 Vd.c. L2+ (2) 1,24 |L2+(2) |L2+(2) L2+ (2) |L2+(2)
0Vd.c. L2- 12,25 [L2-(2) [L2-(2) L2-(2) |L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 136 shows the process connections for the Digital Input Module DIS30 when
installed on a TU830 Extended MTU.
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Figure 136. DI830 with TU830 Extended MTU Process Connections
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Figure 137 shows the process connections for the Digital Input Module DI830 when
installed on a TU838 Extended MTU.
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Figure 137. DI830 with TU838 Extended MTU Process Connections
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Figure 138 shows the process connections for the DI830 when installed on a TU810

or TU814 Compact MTU.
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Figure 138. DIS30 with TU810 or TUS814 Compact MTU Process Connections
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Figure 139 shows the process connections for the DI830 when installed on a TU812

Compact MTU.
_________________ -
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Figure 139. DI830 with TU812 Compact MTU Process Connections
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Figure 140 shows the process connections for the DI830 when installed on a TU850

Extended MTU.
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Figure 140. DI§30 with TU850 Extended MTU Process Connection.
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Figure 141 shows the process connections for the DI830 when installed on a TU818
Compact MTU.
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Figure 141.

DI830 with TU818 Compact MTU Process Connections
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DI831 Digital Input Module, 48 V d.c. with SOE,
Current Sinking

Features
{
* 16 channels for 48 V d.c. inputs with “§\n’,
current sinking. R
e 2isolated groups of 8 channels with w —
voltage supervision.
e Input status indicators. !
2
*  Sequence of event (SOE) functionality. 3 ) C
. Shutter filter. 4
5
Description 6
The DI831 is a 16 channel 48 V d.c. digital 7
input module for the S800 I/0O. The input 8 ) C
voltage range is 36 to 60 V d.c. and the input 9
current is 4 mA at 48 V d.c.). 10
Each input channel consists of current limiting 1
components, EMC protection components, 12
input state indication LED and optical isolation 13
barrier. TN ¢
The module cyclically performs self- 15
diagnostics. Module diagnostics include: 16
*  Process power supply supervision (results DI831
in a module failure, if detected) ;ggl 48v

*  Event queue full.

€

The input signals can be digitally filtered. The filter time can be set in the range
0 to 100 ms. This means that pulses shorter than the filter time are filtered out and

*  Time synchronization missing.
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pulses longer than specified get through the filter.

Eight different types of MTUs can be used. The Extended MTU (for example
TU830/TU833) enables three wire connection to the sensors without additional
terminals. The Compact MTU (for example TU810, TU 814 ) has terminals for
process voltage supervision inputs, but requires external terminals for distribution of
process power supply to the sensors. The TU818 Compact MTU provides
connection to 2-wire sensors without external marshaling. The extended MTU,
TU838, provide a fuse (3 A max.) per two channels for process power out. The
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the
process. TU850 provides one disconnectable PTC fused sensor/transmitter power
outlet terminal per channel.

Event Recording

The DI831 Input Module can be used for event recording (SOE), that is, changing
signals at digital input channels can be announced together with a time stamp
indicating when it occurred. Events are generated on both positive and negative
going edges of the signals. The time stamp has a resolution of 0.4 millisecond, and
is compensated for the filter time.

The module has intermediate storage for 32 events.
The SOE functionality can be switched on and off per channel.

For all channels with enabled SOE capability, a shutter filter is implemented that
prevents intermediate storage for events from overflow. The shutter filter is closed
as soon as the number of events generated within the shutter period (0-255 seconds)
exceeds the shutter trigger number (0-255 changes). The shutter filter remains
closed as long as the recovery time (0-65535 seconds) has not expired.

Simple Digital Input

If no event recording is used, the DI831 acts like a simple digital input device.
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Technical Data

Table 67. DI831 Digital Input Module Specifications

Feature - DI831
Digital Input Module

Number of channels 16 (2 x 8), current sinking
Rated voltage 48 V d.c.
(Process power supply range) (36 to 60 V d.c).
Input voltage range, “1” +30 to +60 V.
Input voltage range, “0” -60to +10V
Nominal input channel current 5mA @48V d.c.
Input impedance 9.6 kQ
Maximum field cable length 600 meters, (656 yd.)

Bounce filter times (digital, selectable) [0 to 100 ms

Shutter filter

Shutter period 0..255s

Shutter trigger 0... 255 changes
Recovery time 0... 65535 s

Event recording resolution 0.4 ms

Event recording accuracy -0.3 ms to +0.7 ms
Process voltage supervision 2 channels (1 per group)

Current consumption 5 V (Modulebus) | 120 mA (max.)
100 mA (typ.)

Power dissipation () 3.2W

Isolation Yes, opto

Module termination units TU810, TU812, TU814, TU818, TU830,
TUB833, TU838 and TU850

MTU keying code BD
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Table 67. DIS31 Digital Input Module Specifications (Continued)

Feature DI831
Digital Input Module
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of
48 Volt.

Block Diagram DI831
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| v || F— A | | 649 12 |
, WARNING (X— | RWM o
X1 MBI-2 L - : - — 4.
= ~_ |ascc D’ |TA [ Us |
— ] TR Gea,
o L 24V 3
' POWER-OK | @ ) p ELRE’SCPU - — SUPER_| 8
L m —p 1 ! T 17
| ov | 68HC12 ERROR VISION , | A
s H e AR L 18
g | DAT+ . . i 2P 3
S |7 DAT- |RS-485|¢p ' | 8
< 4| Y o . - _;:E - S
9 | CLK+ H EEPROM ’ GROUP2 T
Ay P Rsuss ! Bl Emc.  _Up2 |
g ] c g | | BARRIER [_U9-16
= | Poso-6 v |eproM ‘._’%@7 1o-16 |
L 1 [ 9-16 24V 1
| Lo > || | | - 7| SUPER-|
L1 X - ERRORRN J¢— VISION
| ]| x| 2HE - — 1 zP2 |
Tls T
' 5 z |2 '
I—-—-—-—-J|__g_g_n________f__l
m (2 EM
X3 | BDM

Figure 142. DI831 Block Diagram
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DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking

Process Connections

Table 68. DIS31 Process Connections

TU812
oo | CrTUBte | Twai | U0 Tuams | T | st
Terminal Con|(11()actor Terminal
+48 V d.c. L1+ (2) 1,14 |L1+(2) |L1+(2) L1+ (2) |L1+(2)
0Vd.c. L1- 2,15 |L1-(2) L1-(2) L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - C1, A1 B1, B2 A1 (F1) |A1,A2
Ch1 Input C1 3 D1 C1 B1 B1
Ch 2 Input B1 16 B1 C2 B2 B2
Ch1/Ch2, L1- A1 - - A1, A2 A2 -
Ch3/Ch4, L1+ - - C2,A2 |B3,B4 A3 (F2) |A3,A4
Ch 3 Input C2 4 D2 C3 B3 B3
Ch 4 Input B2 17 B2 C4 B4 B4
Ch 3/Ch 4, L1- A2 - - A3, A4 A4 -
Ch5/Ch 6, L1+ - - C3,A3 |B5,B6 A5 (F3) |A5, A6
Ch 5 Input C3 5 D3 C5 B5 B5
Ch 6 Input B3 18 B3 C6 B6 B6
Ch 5/Ch 6, L1- A3 - - A5, A6 A6 -
Ch7/Chs, L1+ - - C4,A4 |B7,B8 A7 (F4) |A7,A8
Ch 7 Input C4 6 D4 C7 B7 B7
Ch 8 Input B4 19 B4 C8 B8 B8
Ch 7/Ch8, L1- A4 - - A7, A8 A8 -
Ch 9/Ch 10, L2+ - - C5,A5 |B9,B10 A9 (F5) |A9, A10
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DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking

Appendix A Specifications

Table 68. DIS31 Process Connections (Continued)

TU812
cProcess | ortusta) | wate | U8 | Tugsy | TUSSE | TUBSO
Terminal Conlae):ctor Terminal

Ch 9 Input C5 7 D5 C9 B9 B9
Ch 10 Input B5 20 B5 c10 B10 B10
Ch 9/Ch 10, L2- A5 - - A9, A10 A10 -
Ch 11/Ch 12, - - C6, A6 B11,B12 A11 (F6) |A11, A12
L2+
Ch 11 Input C6 8 D6 C11 B11 B11
Ch 12 Input B6 21 B6 C12 B12 B12
Ch 11/Ch 12, L2- A6 - - A11, A12 A12 -
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13, A14
L2+
Ch 13 Input C7 9 D7 C13 B13 B13
Ch 14 Input B7 22 B7 Cc14 B14 B14
Ch 13/Ch 14, L2- A7 - - A13, A14 A14 -
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input c8 10 D8 C15 B15 B15
Ch 16 Input B8 23 B8 C16 B16 B16
Ch 15/Ch16, L2- A8 - - A15, A16 A16 -
+48 V d.c. L2+ (2) 11,24 |L2+(2) |L2+(2) L2+ (2) |L2+(2)
0Vd.c. L2- 12,25 [L2-(2) |L2-(2) L2- (2) |L2-(2)

(1) Pin 13 connected to connector body for EM.
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Appendix A Specifications DI831 Digital Input Module, 48 V d.c. with SOE, Current Sinking

Figure 143 shows the process connections for the Digital Input Module DI831 when
installed on a TU830 Extended MTU.

Process | TUS30/TUS33 [T Diasq 1
. ey || e B3A _ .
g — Supervise
| oV [[,L1-  Fuse |
\ HERSE \
| L1+ [|B1,B2 L1+
[~ | Chi [ [CT i |
, ch2 | [c2 2 .
L1- IAT,AZ L1- E i
+ | L1+ | |B3.B4 L1+ |
. ch3 | [C3 13 \
<U> Ch4 C4 14
. | [1-  [A3AZ L1 \_@ |
+ \ L1+ | |B5,B6 L1+ .
Chs | [C5 5
® Ghe s : |
) ' L1- | A5AB L1- \_g 1
| L1+ | |B7.B8 L1+ |
’_\ | Ch7 |[c7 7
chs [IC8 8 ,
L1- AT,A8 L1- \_EE
| L2+ B9,B10 L2+ |
[™ . cho | [C9 9 \
Ch10 [ [CT0 10
| L2-  [RYATO [ E; |
+ | L2+ B11,B12 L2+ |
Chi1 | [cTt 11
<U> | Ch12 [[C12 12 |
_ ] L2- IATT,ATZ L 2- [ i ——
+ | L2+ B13,B14 L2+ |
! ch13 | [c13 12
<U> . Ch14 | [C14 114 '
- | L2- RT3 AT 2. [ ;
| L2+ | |B15,B16 L2+ |
‘\ . ch1s | [C15 115 \
| Ch16 [ [C16 116
| L2- IAT5,AT6 L2- \—E i |
' vagv || 1o+ B3A , !
| T2+ Supervise |
ov L2- Fuse
' - EM '

Figure 143. DI831 with TU830 Extended MTU Process Connections
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Figure 144 shows the process connections for the Digital Input Module DI831 when
installed on a TU838 Extended MTU.

Process | il TU838 [ Dig3T o
' +48V | | L1+ _ '
| T+ Supervise |
oV “L1-
. L [THT .
| L+ [la1 L1+
[ | Ch BT — 11 @ ‘
Cch2 | B2 2
L1- A2 L1- E§ '
.| L1+ | a3 P2 L1+ |
, Ch3 B3 L—1 13 @ .
<ﬂ> Ch4 | B4 14
- | L1-_[]A4 L1- E§ |
' F3
+ ' L1+ A5 1 L1+ !
Chs 85— 5 @
O | che_ [1B6 6 |
N L1- | |A6 L1 A_g 1
F4
| L1+ A7 L1+
’—\ | Ch7 BT — 7 @ ‘
chs []B8 8 ,
L1- []A8 L1 \_g
| L2+ A9 I_F5_| L2+ |
[™ . cho [[Bg —— 9 .
Ch10 [ |B10 10
| L2- []A10 [2- Ei |
+ ' L2+ | |a11 8 '
— L2+
Chil | [B11 — 11
<U> | ch12 [B12 12 |
- L2- A12 L2 \—Ei T
F7
+ | L2+ A3 —— L2+ ‘
| ch13 | [B13 — 13
<ﬂ> ; Ch14 | [B14 114
- | Lo, [TA1a - \_S
| L2+ A15 =5+ L2+ |
’—\ . ch15 | [B15 —— 115 '
_ | ch16 [|B16 16
| - [1A16 L2- \_g |
+48V | | JL2+ Supervise
| Ttes ‘ - |
ov _L2-
12 EM
- . . . - 1'_.___|__"'._._____._._|

Figure 144. DI831 with TU838 Extended MTU Process Connections
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Figure 145 shows the process connections for the DI831 when installed on a TU810

or TU814 Compact MTU.
Process | TU810 T D1a31 1
' (or TUS14) '
' +48V L1+ _ '
RNk Supervise
| ov T L1 — |
% L1+
[ | chi |lc M |
ch2 | |B 2 .
+ | L1+ |
—? cha | lc2 3 .
<U> Ch4 | |B2 14
- ! L1- A2 L1- E§ |
+ | L1+ |
—e® chs | |c3 5 @
<U> | ché B3 6 |
Z . L1- | |A3 L1- \_E§ £
JE— L1+
"\ | ch7 | |ca 7 |
chs B4 8 .
[1- | 1A4 L1- A_@
] L2+ |
™ ) cho | [c5 9 .
Ch10 | |B5 10
| L2- [[A5 [2- Ei |
+ ! L2+ !
—® ch11 | |C6 11
<U> | Ch12 T [B6 2 |
- Lo | |AB Lo I_g o
+ L2+
——@
| Ch13 | |C7 113 |
<U> . Ch14 | |B7 114
— e | L2+
|—\ . chis | |cs 115 @ .
| Ch16 [ |B8 16
| [2- [ |A8 L2- I_@ |
' +48V L2+ _ '
| MV Supervise |
ov I L2-
EM
i R .

Figure 145. DIS31 with TU810 or TUS814 Compact MTU Process Connections
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Figure 146 shows the process connections for the DI831 when installed on a TU812

Compact MTU.
_________________ -
R TU812 DI831
l: N l_ 1 UP1 +48v . I
b Supervise |
14 = ’ ’ 14|upP1 .
2 ., . _.2.,ZP1_ OV |
l1is | | 15|ZP1T e @ .
3 3.1 cm | e EE ‘
16 | | _els>  cno L1+ '
4 ' | _4's3 Ch3 | 431 @ |
|17 | tflsa  cha | L \—S '
5 | _5Ss  chs _g S |
';\ ’ ’ 18s6  che [ L1- | @ |
P [} 1 1
s [ e (s [l L
_19_ | _19s8 chs |I_81- lm ‘
tQ_' L | |—eljsecho | Lo+ @ .
20, | 20510 cno | 9 @ |
!8 | | 8 Is11 ch11 L2- \—S '
21 | _21s12 ch12 L2+ |
He N <
lo | | _9ls13 cnis 2 |
22 ' | _,22s14 ch14 L2+ T
|1o | ’ 10|s15 Ch15 :]Z @ ‘
23 | _23s16 chie L2- \—g :
| | L2+
L 11 UP?. +48 15 S |
124 | | 24.up2 i¢ S .
!12: ] 12 zZp |
25\7P2 | Supervise |
L e B |
I G ' EM '
... _

Figure 146. DIS31 with TU812 Compact MTU Process Connections
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Figure 147 shows the process connection for the DI831 when installed on a TU850

Extended MTU.
Processjl TU850 1 DI831 —I
| o |
I +24V L1+ —— '
T Supervise
| ov T L1- Fuse — |
| U1 | |A1 | L1+
[~ | ch1 | [B1" M |
, ch2 [[B2 12 '
A2 1~ T b L1- EE
1
+ ’ u3 A3 L1+ |
. Ch3 [ [B3" P 13 .
<U> Ch4 [ [B4 14
- o | A4 ™ ZF b L1- { § |
+ A5| L1+ '
chs [las' = 5 @
o &e_1ae : |
S Us [1A6 ~—r | | [Lt: L@ 1
| u7 A7 1\%‘ L1+
[ l ch7 | g7 " i7 |
) chs [ [B8 8 .
’ A8 ]\ﬂ L1- \—E i |
U9 | A9 L2+
[~ . Cho [ |B9 9 .
Ch10 [ [B10 10
| Aoy || —_—N |
+ A1, L2+ -
chit g1l =9 1
<U> | Cch12 T[B12 112 |
N U2 M2~ — o L2- \_g T
+ | u13 13 | L2+ |
! Ch13 [ [B13" 113
<U> ! Ch14_| |B14 114 '
¢ | U14 TIATA; ) Lo \_S |
u15 | |A15 L2+
[ g Ch15 [ B15 ' p 115 !
Ch16 [ [B16 116
| AMBT~— 1 § L2- \_S |
' +24v Lo+ 2A . '
P e Supervise |
ov L2-
| EM 1
S L. . _[EFY—/—m————————

Figure 147. DI§31 with TU850 Extended MTU Process Connection.
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Figure 148 shows the process connections for the DI831 when installed on a TU818
Compact MTU.

Supervise |

s | enae 5

v

¥ L<
_% §
Y

| . | s | cz a2 i e |

A |
A A

AEAR AR

" £ il S
m |_§

| | 2 £s. A 12+
| . D3 e

crio J s I
| | : o = | E§
' + e Y] eess i S

Thil || o R

criz |-] &6 I
, - : B | E E ,
| . | e |} o iE I |

I oz | 2 s

! @ chid || &7 i m § .

whis || o2 HIEE

Chif |:] EB o

———1—
ks
v
o

| | X

| | ) B ‘_Wm |
__1-‘ = = EM

L. . . _ L. . _J___'ET ______ |

Figure 148. DI831 with TUS818 Compact MTU Process Connections
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DI840 Digital Input Module

Features

* 16 channels for 24 V d.c. inputs with

current sinking. :
* 1 group of 16 isolated from ground. w
*  Input status indicators. 1
e Advanced on-board diagnostics. 2 Y
*  Sequence of events. 3
*  Redundant or single applications. 4
5
e  Transducer power distribution. 8
D ipti !
escription N
The DI840 is a 16 channel 24 V d.c. digital 9
input module for single or redundant 10
applications. The input voltage range is 18 to 30 1
V d.c. and the input current is 7 mA at 24 V d.c. .2
Each input channel consists of current limiting 13
components, EMC protection components, 1
input state indication LED and optical isolation )
barrier. 15
. . 16
The transducer power is supervised and current
limited; one output per two input channels. 18ch 24V
The Sequence of Event function (SOE) can SOE

collect events with a resolution of 1 ms. The

X
\G

event queue can contain up to 257 events. The
function includes a Shutter filter for filtering out unwanted events.
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The module cyclically performs self-diagnostics. Module diagnostics include:

*  Process power supply supervision and transducer over current supervision are
reported as External Channel Error. Error detection time is < 500 ms.

*  The internal channel circuitries are tested with test patterns. Error from those
tests will be reported as Internal Channel Error. The error detection time is
< 100 ms.

*  Error in the common parts of the test functions is reported as Module Error.
Error detection time is 12 ms.

The SOE function can report the following status in the event message — Channel
value, Queue full, Synchronization jitter, Uncertain time, Shutter filter active and
Channel error.

The input signals can be digitally filtered. The filter is selectable from O to 127 ms.
This means that pulses shorter than the filter time will be filtered out and pulses
longer than specified will get through the filter.

Seven different types of MTUs can be used for single applications. The Extended
MTU (for example TU830/TU833) enables three wire connection to the sensors
without additional terminals. The Compact MTU (for example TU810, TU814) has
terminals for process voltage supervision inputs, but requires external terminals for
distribution of process power supply to the sensors. The TU818 Compact MTU
provides connection to 2-wire sensors without external marshaling. The extended
MTU, TUS838, provide a fuse (3 A max.) per two channels for process power out.
The TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to
the process.

For redundant applications there are three types of MTUs, TU842 /TU852 for
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail.
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Technical Data

Table 69. DI840 Digital Input Module Specifications

Feature DI840
Digital Input Module
Number of channels 16, current sinking
Rated voltage 24V d.c.
(Process power supply range) (19.2t0 30 V)
Input voltage range, “1” 11to30V
Input voltage range, “0” -30to +5V
Nominal input channel current TmMA@ 24Vd.c.
Input current, “1” >3 mA
Input current, “0” <1.5mA
Input impedance 3.3 kQ
Maximum field cable length 600 m (656 yd.)
Filter times (digital, selectable) O0to 127 ms
Shutter filter
Shutter period 2..170s
Shutter trigger 4 changes
Recovery time 0..682s
Event recording resolution 1ms
Event recording accuracy -Oms/+1.3ms
Sensor supply (per channel pair) 40mA (max), short circuit current 60 mA
(max)
Current consumption 5 V (Modulebus) 100 mA
Current consumption 24 V (process 335 mA (max) (15 mA + sensor current)
power supply, UPx)
Power dissipation(!) 27W
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Table 69. DI840 Digital Input Module Specifications (Continued)

Feature

DI840
Digital Input Module

Isolation

Yes, opto

Mounting termination units

TU810, TU812, TU814, TU818, TUB30,
TU833, TU838, TU842, TU843 or
TU852

MTU keying code CD
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of

24 Volt.
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Block Diagram DI840

r-— - """ "7/ "/ "/ - 1
| up

FAULT X— |
. RUN &—
ﬁ WARNING X)—
‘ l.Jl.P LED16 ®— |
' Current
| Limiter |

MBI

e FPGA
| 11 CH1_ |
|u2 N1
12 CH2_ |
‘ Current |
. Limiter
u15 |
115 CH15, |
! u16 |
iI16 CH16_ |
Lo T _

Figure 149. Block Diagram DI840
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Process Connections

Table 70. DI840 Process Connections

TU812
TU810 D-Sub 25 TU830/ TU842
Process | . Tug14)| Male TUB18 | ryg3z | TUB38 | ryygsy | TUBS2
Connection . Terminal . Terminal . Terminal
Terminal Con:n)actor Terminal Terminal
1

+24 'V d.c. L1+ (2) 1,14 L1+ (2) |L1+(2) L1+ (2) L1+ 1,14
(X1a and
X1b)

OVd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1- 2,15
(X1a and
X1b)

U1, U2 - - C1, A1 B1, B2 A1 (F1),- |B1,B2 3,16
(X1b)

Ch1 Input C1 3 D1 C1 B1 C1 3 (X1a)

Ch 2 Input B1 16 B1 Cc2 B2 C2 16 (X1a)

Ch1/Ch2, A1 - - A1, A2 A2 A1, A2 -

L1-

U3, u4 - - C2, A2 B3, B4 A3 (F2),- |B3, B4 4,17
(X1b)

Ch 3 Input Cc2 4 D2 C3 B3 C3 4 (X1a)

Ch 4 Input B2 17 B2 C4 B4 C4 17 (X1a)

Ch 3/Ch 4, A2 - - A3, Ad A4 A3, A4 -

L1-

U5, U6 - - C3, A3 B5, B6 A5 (F3),- |B5, B6 5,18
(X1b)

Ch 5 Input C3 5 D3 C5 B5 C5 5 (X1a)

Ch 6 Input B3 18 B3 C6 B6 C6 18 (X1a)
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DI840 Digital Input Module

Table 70. DI840 Process Connections (Continued)

TU812
TU810 D-Sub 25 TU830/ TU842
Process | Tug14) Male TUB18 | 1)g33 | TUB3B | 1ygq3 | TUBS2
Connection . Terminal . Terminal . Terminal
Terminal Con|(11¢)actor Terminal Terminal
Ch 5/Ch 6, A3 - - A5, A6 A6 A5, A6 -
L1-
U7, us - - C4, A4 B7, B8 A7 (F4),- |B7, B8 6, 19
(X1b)
Ch 7 Input C4 6 D4 Cc7 B7 Cc7 6 (X1a)
Ch 8 Input B4 19 B4 C8 B8 C8 19 (X1a)
Ch 7/Ch8, A4 - - A7, A8 A8 A7, A8 -
L1-
U9, U10 - - C5, A5 B9, B10 |A9 (F5),- |[B9,B10 |7,20
(X1b)
Ch 9 Input C5 7 D5 (04°] B9 (03°] 7 (X1a)
Ch 10 Input B5 20 B5 Cc10 B10 Cc10 20 (X1a)
Ch 9/Ch 10, A5 - - A9, A10 [A10 A9, A10 |-
L2-
Uu11, U12 - - C6, A6 B11, B12 |A11 B11, B12 |8, 21
(F6),- (X1b)
Ch 11 Input C6 8 D6 Cc11 B11 Cc11 8 (X1a)
Ch 12 Input B6 21 B6 Cc12 B12 Cc12 21 (X1a)
Ch11/Ch12, A6 - - A11, A12 [A12 A11, A12 |-
L2-
uU13, U14 - - C7, A7 B13,B14 |A13 B13,B14 |9, 22
(F7),- (X1b)
Ch 13 Input C7 9 D7 C13 B13 C13 9 (X1a)
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Table 70. DI840 Process Connections (Continued)

TU812
TU810 D-Sub 25 TU830/ TU842
Process | Tug14) Male TUB18 | g3z | _TUB3B | pge3 | TUBS2
Connection . Terminal . Terminal . Terminal
Terminal Con|(116):ctor Terminal Terminal

Ch 14 Input B7 22 B7 C14 B14 C14 22 (X1a)

Ch 13/Ch A7 - - A13, A14 |A14 A13, A14 |-

14, L2-

u15, U16 - - C8, A8 B15, B16 |A15 B15, B16 (10, 23

(F8).- (X1a)

Ch 15 Input C8 10 D8 C15 B15 C15 10 (X1a)

Ch 16 Input B8 23 B8 C16 B16 C16 23 (X1a)

Ch 15/Ch16, A8 - - A15, A16 |A16 A15, A16 |-

L2-

+24 V d.c. L2+ (2) 11,24 L2+ (2) |L2+(2) L2+ (2) L2+ 1, 24
(X1a and
X1b)

OVd.c. L2- 12, 25 L2- (2) L2- (2) L2-(2) L2- 12,25
(X1a and
X1b)

(1) Pin 13 connected to connector body for EM.
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Figure 150 shows the process connections for the Digital Input Module DI840 when
installed on a TU830 Extended MTU.

Process | TUS30/TUS33 [ Diado 1
| sty 6.3A |
' + ollt [ i '
T+ S Supervise
| oV [[.L1- Fuse |
, EEASE ,
| u1, U2 |B1,B2 ut,uz |
[~ | Chi_ [ [C1 1 @ |
, Ch2 [ lc2 2 .
P [JATAZ yig \_S
+ ’ U3, 4| |B3,84 us. U4 _ |
, ch3 [lca 13 .
<U> Ch4 |Ic4 14
- ! P [A3A4 ZP |
+ . U5, Ue| |B5.86 us. U6 _ _ | '
Ch5 []C5 5 @
<[]> | Ché [c6 16 |
. ' ZP | |A5.A6 ZP 1
| U7, Us| |B7.88 uz,us | |
’—\ | Ch7 [|c7 17
chs []cs E ,
ZP | IA7A8 ZP \_@
’ ue, u1a| |B9,B10 U9, u10 ’
[ ' Chg Cc9 19 @ '
Ch10 [[c10 110
| zp  []A9,AT0 zp \_@ |
+ . u11, u12| [B11,812 U11,U12 '
Ch11 L lct T
<U> | Ch12 [ci2 12 |
- . zP A11,AT2 ZP \_@ L
. | U13,U14| |B13,814 u13, U14_ _ | |
I Ch13 | |c13 113
<ﬂ> ' Ch14 | |C14 114 .
- | zP A13AT4 ZP \_g |
| u15,U16| [B15B16 U15, U16_ _ |
I—\ . ch15 | |c1s 115 .
| ch16 [C16 16
| ZP A15A16 ZP @ |
' 6.3A .
o2t
L2+ | E— |
| ov ___TLZ- Fuse |
! ___?LZ- EM !
. .4 T [ Y

Figure 150. DI840 with TU830 Extended MTU Process Connections
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Figure 151 shows the process connections for the Digital Input Module DI840 when
installed on a TU838 Extended MTU.

Process | TU838 [ Diado 1
! +24V al1+ . !
7o+ | Supervise
| ov L1- |
. HERSE .
| U1 1 ut,u2 |
[ | chi [|pg 1 I @ |
, ch2 | B2 2 .
Zr  [IA2 yig Ei
| F2 |
+ U2 3 U3, U4
. Ch3 B3 L— 13 .
<U> Ch4 | B4 14
. | ¢ [Ad ZP \_E§ |
' F3
+ ] U3 5 [ 1 U5, U6 I
Chs [ g5 —— 5 @
O | Ché [186 6 |
- . ZP | A6 zP 1
| U4 7 A u7. U8 ] |
‘—\ | ch7 | g7_—- 17
chs [1B8 I8 .
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Figure 151. DI840 with TU838 Extended MTU Process Connections
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Figure 152 shows the process connections for the Digital Input Module DI840 when
installed on a TU810 or TU814 Compact MTU.
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Figure 152. DIS40 with TU810 or TUS814 Compact MTU Process Connections
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Figure 153 shows the process connections for the Digital Input Module DI840 when
installed on a TU812 Compact MTU.

[ T —— 1
R TU812 DI840
1 —! !— 1—|UP1‘ 24V Supervise | |
14 = ’ ’ 14|up1 _ .
2 | _.2.7ZP1_ 0OV |
lis_ | | 15!ZP1T e - - @ \
2
8. (3st ch | 75 EE ‘
|16 | | 16|sz Ch2 us,u4 _ _ | '
4 ' | _4's3 Ch3 | :431 @ |
|17 | | 17ls4  cha | iz U \—S '
5. _5.ss chs 5 T S |
!;\ ’ ’ 18's6 ché | zP | @ |
s (e |an [l ] L
19, |, 1938 chs ?P | @ |
—6—' L | |-slisecho Uo, U0 _ | @ .
- - 20, | 20st0 chio | iR @ |
!8 | | 8 |s11  Ch11 ZP \—S '
21 1 _21812 ch12 }111 U12_ _ |
lo | | o | [12 @ '
9 S13  Chi13 12 @ |
22 ' ! _,22's14 ch14 U1 U4 | B
|1o | ’ 10|s15 ch15 :]Z @ ‘
23 | _23s16 chie zp \—g :
| | U15. U16_ _
11 11'UP2 115 S |
i24 | | 24iup2 Iz1|§ @ .
12 | _d27p2, OV |
25 25|7P2 '
I O : EM .
B S S— | _

Figure 153. DI840 with TU812 Compact MTU Process Connections
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Figure 154 shows the process connections for the Digital Input Module DI840 when
installed on a TU818 Compact MTU.
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Figure 154. DI840 with TU818 Compact MTU Process Connections
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Figure 155 shows the process connections for the Digital Input Module DI840 when
installed on a TU842 and TU843 Redundant MTU.
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Figure 155. DIS40 with TU842 or TUS843 Redundant MTU Process Connections
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Figure 156 shows the process connections for the Digital Input Module DI840 when
installed on a TU852 Redundant Horizontal Dual MTU.
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Figure 156. DI840 with TU852 Redundant Horizontal Dual MTU Process
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DI880 High Integrity Digital Input Module

Features

* 16 channels for 24 V d.c. inputs with
current sinking.

*  Redundant or single configuration.
* 1 group of 16 isolated from ground.
e Input status indicators.

*  Advanced on-board diagnostics.

*  Sequence of events (SOE).

*  Current limited sensor supply per channel.

e Certified for SIL3 according to IEC 61508.

*  Certified for Category 4 according to EN
954-1.

Description

The DI880 is a 16 channel 24 V d.c. digital
input module for single or redundant
configuration. The input voltage range is 18 to
30 V d.c. and the input current is 7 mA at 24 V
d.c.

Each input channel consists of current limiting
components, EMC protection components,
input state indication LED and optical isolation
barrier.

There is one current limited transducer power
output per input.

2

ﬂﬂ'ﬂﬁh&“lﬂ-‘;im'ﬂ
A
™

£

The Sequence of Event function (SOE) can collect events with a resolution of 1 ms.
The event queue can contain up to 512 x 16 events. The function include a Shutter

filter for suppression of unwanted events.
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The SOE function can report the following status in the event message — Channel
value, Queue full, Synchronization jitter, Uncertain time, Shutter filter active and
Channel error.

The input signals can be digitally filtered. The filter is selectable from O to 127 ms.
This means that pulses shorter than the filter time will be filtered out and pulses
longer than specified will get through the filter.

Six different types of MTUSs can be used for single applications. The Extended
MTU (for example TU830/TU833) enables three wire connection to the sensors
without additional terminals. The Compact MTU (for example TU810, TU814) has
terminals for process voltage supervision inputs, but requires external terminals for
distribution of process power supply to the sensors. The TU818 Compact MTU
provides connection to 2-wire sensors without external marshaling. The TU812
Compact MTU has a D-Sub 25 pin (male) connector for connection to the process.

For redundant applications there are three types of MTUs, TU842/TU852 for
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail.

Shielded field cables are required for process connections (over all shield is
sufficient if a multi core cable contains sorted signal types). It is recommended to
feed all sensors connected to DIS80 from the current limited sensor power supplies
that are supplied by DI880, to fulfill this TU830, TU833, TU842, TU843 or TU852
should be used. If single Compact MTUs (TU810, TU812, TU814 or TU818) are
used, refer to the Technical Description 3BSE050455.

Self-diagnostic Functions

The module cyclically performs comprehensive self-diagnostics. The detected
failures are grouped and reported as described below:

*  Errors in External power supply are reported as External error.

»  Errors in circuits only affecting specific channels on the module (short circuits,
open circuits, stuck-at faults) are reported as Internal channel error.

*  Errors in internal power supplies, Errors in micro controller, FPGA and
Memory are reported as Module Error.
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Technical Data

Table 71. DIS80 High Integrity Digital Input Module Specifications

Feature

DI880
Digital Input Module

Number of channels

16, current sinking

Rated voltage 24V d.c.
(Process power supply range) (19.2t0 30 V)
Input voltage range, “1” 11to30V

Input voltage range, “0” -30to +5V
Nominal input channel current TmMA@24Vd.c.
Input current, “1” >3 mA

Input current, “0” <1.5mA

Input impedance 3.1kQ

Maximum field cable length 600 m (656 yd.)
Filter times (digital, selectable) 0to 127 ms

Shutter filter:
Shutter period

Shutter trigger
Recovery time

1 - 255 s (default 0, means deactivated
filter)

1...255 changes (default 4)

0 - 65535 s (default 0, means
deactivated filter)

Event recording resolution

1 ms

Sensor supply (per channel)

Voltage: Process power supply
(Upx) - max 4.2V
Current: 32 mA, +/- 10%

Current consumption 5 V (Modulebus)

125 mA (typ) 150 mA (max)

Current consumption 24 V
(process power supply, UPx)

527 mA (max) (15 mA + sensor current)
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Table 71. DISS0 High Integrity Digital Input Module Specifications (Continued)

Feature

DI880
Digital Input Module

Power dissipation

24W

Isolation

Yes, opto

Mounting termination units

TU810, TU812, TU814, TU818, TUB30,
TU833, TU842, TU843 and TU852

MTU keying code

FF

Event recording accuracy

-0ms/+1.3 ms

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

3BSE020924-600 A
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Block Diagram DI880
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Figure 157. DIS80 Block Diagram
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Process Connections

Shielded cables® should be used for process connections (over all shield is sufficient
if a multi core cable contains sorted signal types).

Table 72. DISS0 Process Connections

TU810 TU812 TU830/ TU842
Process TU818 TU852
Connection (or TU814) | D-Sub 25 Male Terminal TU833 TU843 Terminal
Terminal | Connector (1) Terminal | Terminal

+24Vd.c. L1+ (2) 1,14 L1+(2) |L1+(@2) |L1+ 1,14
(X1a and
X1b)

0Vdec. L1- 2,15 11-2) |L1-@2) |- 2,15
(X1a and
X1b)

U1, U2 - - C1, A1 B1, B2 B1, B2 3,16
(X1b)

Ch1 Input C1 3 D1 C1 C1 3 (X1a)

Ch 2 Input B1 16 B1 C2 c2 16 (X1a)

Ch1/Ch2, L1- A1 - - A1, A2 A1, A2 -

U3, U4 - - C2, A2 B3, B4 B3, B4 4,17
(X1b)

Ch 3 Input C2 4 D2 C3 C3 4 (X1a)

Ch 4 Input B2 17 B2 c4 c4 17 (X1a)

Ch 3/Ch 4, L1- A2 - - A3, A4 A3, Ad -

U5, U6 - - C3, A3 B5, B6 B5, B6 5,18
(X1b)

Ch 5 Input C3 5 D3 C5 C5 5 (X1a)

Ch 6 Input B3 18 B3 C6 C6 18 (X1a)

Ch 5/Ch 6, L1- A3 - - A5, A6 A5, A6 -

B. For use without shielded cables, see Technical Description 3BSE070238
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Table 72. DISS0 Process Connections (Continued)

TU810 TU812 TU830/ TU842
Process (or TU814) |D-Sub25Male | 19818 | 1ygas | Tusas | _TU852
Connection . (1) | Terminal . . Terminal
Terminal | Connector Terminal | Terminal
U7, us - - C4, Ad B7, B8 B7, B8 6, 19
(X1b)
Ch 7 Input C4 6 D4 Cc7 Cc7 6 (X1a)
Ch 8 Input B4 19 B4 Cc8 Cc8 19 (X1a)
Ch 7/Chs, L1- A4 - - A7, A8 A7, A8 -
U9, u10 - - C5, A5 B9, B10 [B9,B10 (7,20
(X1b)
Ch 9 Input C5 7 D5 C9 C9 7 (X1a)
Ch 10 Input B5 20 B5 C10 Cc10 20 (X1a)
Ch 9/Ch 10, L2- A5 - - A9, A10 |A9, A10 |-
U1, U12 - - C6, A6 B11,B12 |B11,B12 |8, 21
(X1b)
Ch 11 Input C6 8 D6 C11 C11 8 (X1a)
Ch 12 Input B6 21 B6 C12 C12 21 (X1a)
Ch 11/Ch 12, L2- A6 - - A11, A12 |A11,A12 |-
U13, U14 - - C7, A7 B13,B14 |B13,B14 |9, 22
(X1b)
Ch 13 Input C7 9 D7 C13 C13 9 (X1a)
Ch 14 Input B7 22 B7 C14 C14 22 (X1a)
Ch 13/Ch 14, L2- A7 - - A13, A14 |A13, A14 |-
uU15, U16 - - C8, A8 B15,B16 [B15,B16 |10, 23
(X1a)
Ch 15 Input C8 10 D8 C15 C15 10 (X1a)
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Table 72. DISS0 Process Connections (Continued)

TU810 TU812 TU830/ TU842
Process (or TU814) |D-Sub25Male | 19818 | 1ygas | Tusas |_TU852
Connection . (1) | Terminal . . Terminal
Terminal Connector Terminal | Terminal

Ch 16 Input B8 23 B8 C16 C16 23 (X1a)

Ch 15/Ch16, L2- A8 - - A15, A16 |A15, A16 |-

+24 V d.c. L2+ (2) 11,24 L2+ (2) L2+ (2) L2+ 11,24
(X1a and
X1b)

OVd.c. L2- 12, 25 L2-(2) L2-(2) L2- 12, 25
(X1a and
X1b)

(1) Pin 13 connected to connector body for EM.
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Figure 158 shows the process connections for the High Integrity Digital Input
Module DI8S80 when installed on a TU830 Extended MTU.
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Figure 158. DISS0 with TU830 Extended MTU Process Connections
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Figure 159 shows the process connections for the High Integrity Digital Input
Module DI8S880 when installed on a TU810 or TU814 Compact MTU.
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Figure 159. DISS0 with TUS810 or TUS814 Compact MTU Process Connections
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Figure 160 shows the process connections for the High Integrity Digital Input
Module DI880 when installed on a TU812 Compact MTU.
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Figure 160. DISS0 with TU812 Compact MTU Process Connections
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Figure 161 shows the process connections for the High Integrity Digital Input
Module DI880 when installed on a TU842 or TU843 Redundant MTU.
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Figure 161. DISS0 with TU842 or TU843 Redundant MTU Process Connections
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Figure 162 shows the process connections for the High Integrity Digital Input
Module DI880 when installed on a TU818 Compact MTU.
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Figure 162. DISS0 with TU818 Compact MTU Process Connections
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Figure 163 shows the process connections for the High Integrity Digital Input
Module DI880 when installed on a TU852 Redundant Horizontal Dual MTU.
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If the out going
sensor supplies
are not used to
feed the sensor in
the field, refer to
the technical
description
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Figure 163. DISS0 with TU852 Redundant Horizontal Dual MTU Process
Connections
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DI885 Digital Input Module, 24 V /48 V d.c. with SOE,
Current Sinking

Features

* 8 channels for 24/48 V d.c. inputs with
current sinking.

*  Input status indicators.

*  Sequence of event (SOE) functionality.

e External 24 or 48 V d.c. sensor power
supply.
* Internal 48 V d.c. sensor power supply.

*  Short circuit protection to ground and 48
Volt.

*  Channel supervision.
*  Sensor power supply supervision.

. Shutter filter.

Description

The DI8S8S is a 8 channel 24/48 V digital input
module for the S800 I/O. This module has 8
digital inputs. The input voltage range is 11.8 -
60 V d.c. and the input current is 1.6 mA at 24
Vd.c., (3.2mA at 48 Vd.c.).

Every input channel consists of current limiting
components, EMC protection components,
input state indication LED and optical isolation
barrier.

'y

g

The sensor power supply supervision gives an error signal if the voltage disappears,
and the Warning LED turns on. The error signal can be read through the
ModuleBus.
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The input signals of the input module DI885 can be filtered to suppress any
electrical interference or contact bounce.The filter time can be set to a range

0 to 255 ms. This means that noise pulses shorter than the filter time are filtered out
and pulses longer than specified filter time get through the filter.

Six different types of MTUs can be used. TheTU830/TU833 Extended MTU and
the TU810 (TU814) Compact MTU has terminals for process voltage inputs and
three terminals per channel. The TU812 Compact MTU has a D-Sub 25 pin (male)
connector for connection to the process. The TU818 Compact MTU provides
connection to 2-wire sensors without external marshaling.

Event Recording

The DI885 Input Module can be used for event recording (SOE), that is, changing
signals at digital input channels can be announced together with a time stamp
indicating when it occurred. The time stamp has a resolution of 1 millisecond, and is
compensated for the filter time.

The module has intermediate storage for 32 events.
The SOE functionality can be switched on and off per channel.

For all channels with enabled SOE capability, a shutter filter is implemented that
prevents intermediate storage for events from overflow. The shutter filter is closed
as soon as the number of events generated within the shutter period (0-255 seconds)
exceeds the shutter trigger number (0-255 changes). The shutter filter remains
closed as long as the recovery time (0-65535 seconds) has not expired.

Simple Digital Input

If no event recording is used, the DI88S acts like a simple digital input device.

Channel Supervision

The DI8SS is able to supervise the process channel regarding wire break of sensor
cable, missing sensor and short circuit of sensor voltage to module ground.

The supervision can be switched on and off per device. The channel supervision is
only possible when the contact is equipped with a parallel resistor of 47 kQ +20%,
and 48 V sensor power.
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Sensor Power Supply and Supervision

The DI885 provides a 48 V d.c. sensor power supply per device.

The DC/DC - converter for 48 V d.c. supply can be powered from the internal 24 V
d.c. provided by the ModuleBus or from an external source.

The power supply is short-circuit proof and galvanically insulated.

It is also possible to supply the sensors with an external 48 V d.c. power supply. In
this case the internal voltage path is switched off.

Supported Sensor Types

The following sensor types are supported by the DI8SS5.

Dry Contacts supervised: 48 V d.c./ 3,2 mA

The supervision is only possible for contacts with resistor connected in
parallel. Supervision is always available within internal sensor power supply.
Supervision in connection with external sensor power supply requires the same
strict limits in the tolerances of the external supply voltage as for internal
supply voltage (48 V d.c. +10%)

Dry Contacts not supervised with external Power Supply: >=60 V d.c./
max. 4 mA

The maximum input voltage of 60 V DC must be kept strictly.
Electronic Inputs not supervised: 24 V d.c./ 1.6 mA
Only in combination with external power supply.

Open Collector Drivers (Current sourcing) not supervised: 24 VDC/ 1.6
mA

Only in combination with external power supply.
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Technical Data

Table 73. DIS85 Digital Input Module Specifications

Feature DI885
Digital Input Module
Number of channels 8, current sinking
Power supply:
Nominal voltage 24V d.c.
Operating voltage range 19.2t030 Vd.c.

Process Power supply: (UP)
Nominal voltage with internal supply 48 V d.c.+/- 10%

Voltage range with external supply 18V d.c.-60Vd.c.
Input signal “1”:>30V d.c...<60 V d.c.
48 V contact supervised (>2 mA...<4 mA)

“0" <23V d.c...>8Vd.c.
(<1.5 mA...>0.5 mA)
Open circuit: <5V (<0.33 mA)

Input signal “1”:>30V d.c....<60 V d.c.

48 V contact not supervised (>2 mA...<4 mA)

‘0" <23V d.c...>-30 V d.c.
(<1.5mA...>-2.2 mA)

Input signal “1”:>8V d.c..<60 V d.c.

24V electronic not supervised (>0.5 mA...<4 mA)

‘0 <5V d.c...>-30 Vd.c.
(<0.33 mA...>-2.2 mA)

Input impedance 15 kOhm

Maximum field cable length 600 meters, (656 yd.)
Bounce filter times (digital, selectable) |0 to 255 ms

Event recording resolution 1ms

Event recording accuracy -0.5msto +1.3 ms
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Table 73. DISSS5 Digital Input Module Specifications (Continued)

Feature

DI885
Digital Input Module

Shutter filter

Shutter period 0..255s
Shutter trigger 0.. 255 changes
Recovery time 0...65535 s
Process voltage supervision per device
Current consumption 5 V (Modulebus) |[160 mA
Current consumption 24 V (Modulebus) |91 mA
Current consumption 24 V (process 91 mA
power supply, UPx)

Current consumption 48 V (process 22 mA
power supply, UPx)

Power dissipation M 3w
Isolation Yes, opto

Module termination units

TU810, TU812, TU814, TU818, TUB30
or TU833

MTU keying code BF
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated at nominal voltage of

24/48 Volts.
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Block Diagram DI885
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Figure 164. DIS85 Block Diagram
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Process Connections

Table 74. DIS85 Process Connections

C:r:?lc:jiin (o:$3;24) D-SJ#E?I‘N&I;; TU818 Terminal TU.?;(:'I;:-::I%
Terminal Connector

+24 V d.c. ext. L1+ (2) 1,14 L1+ (2) L1+ (2)
0Vd.c. L1-, L2- 2,15 L1- (2), L2- (2) L1-(2), L2- (2)
Ch1 +48 'V B1 16 Bl C2
Ch1 Input C1 3 D1 C1
Ch2+48V B2 17 B2 C4
Ch 2 Input C2 4 D2 C3
Ch 3 +48V B3 18 B3 C6
Ch 3 Input C3 5 D3 C5
Ch 4 +48 V B4 19 B4 C8
Ch 4 Input C4 6 D4 Cc7
Ch5+48V B5 20 B5 C10
Ch 5 Input C5 7 D5 C9
Ch 6 +48 V B6 21 B6 C12
Ch 6 Input C6 8 D6 C11
Ch7 +48V B7 22 B7 C14
Ch 7 Input c7 9 D7 C13
Ch 8 +48 V B8 23 B8 C16
Ch8 Input C8 10 D8 C15
+48 V ext. L2+ (2) 11,24 L2+ (2) L2+ (2)

(1) Pin 13 connected to connector body for EM.
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Figure 165 shows the process connections for the Digital Input Module DI85 when
installed on a TU830 Extended MTU.

— - — - — - — -

Process TU830/TU833 DIS85 .
| /‘ |
' T _1)“ 24V+ | | JL1+ |—|6'3A ] '
I Pwr. LT —1 1
| | Sup. OV _L1-  Fuse N |
1 L —_ - d _JL1- 1
WK | chi | [c1 11 |
A U C2 U .
| L1- [ |A1,A2 L- |
. ch2 [ [C3 12 .
U C4 4]
| L1. [A3.AZ L |
ch3 | _IC5 13
| U IC6 V] |
. L1- IA5,A6 L- .
| Ch4 | [C7 14 |
. U C8 U] .
| L1- [ |A7,A8 L- |
: Chs | |C9 15 '
U C10 1]
| A9 ATO |
Che | [C11 16
| U C12 1] |
, ATT,AT2 ,
| Ch7 [IC13 17 |
' U C14 U '
| AT3,AT4 |
m ! chs | [C15 18 |
I_':' | U C16 U
[ IA15,AT6 |
! r —21 48V+ Lo+ 6.3A N !
| | Pwr.2) Yo+ % |
I1Sup. | ov [[ L2 Fuse
! Lo J 1 T2- EM !
o . 1 'r_._._J_____._._____._I
1) Connected if 24 V external power supply:
2) Connected if 48 V external power supply
Figure 165. DI§85 with TU830 Extended MTU Process Connections
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Figure 166 shows the process connections for the DI885 when installed on a TU810

or TU814 Compact MTU.
— T T 5 7] =T Tee | o m——————————— — " ]
Process TU810
' (or TU814) DI885 '
’ 209/ T |
— — 48V
e LT L1+ _
| isup. Lov L1- N |
’_@l | chillc 11 @ |
¢ U B1 U
i L1- | |A L- '
. ch2 [ lc2 12 @ |
u B2 U
| L1- [ A2 L- |
' ch3 | lc3 13 '
| U B3 U @ |
. L1- A3 L- S
| ch4 | |ca 14 @ |
. u B4 U
| L1- [ [A4 L- '
. chs | |C5 15 @ |
U B5 U
| s |
' ché | |C6 16 '
| e ; N |
. AB -~
’ ch7 ||C7 17 @ |
. u BY U \
| ” |
zﬁl , chs | |c8 18 |
hd | U B8 U @
| A8 |
r— = L2 '
| | Pwr.2)] Ao __‘r|_2: M |
L2-
Sad e |

. ; T_____L_"' ___________ 4

1) Connected if 24 V external power supply —
2) Connected if 48 V external power supply

Figure 166. DISSS5 with TU810 or TU814 Compact MTU Process Connections

386 3BSE020924-600 A



Appendix A Specifications  DI885 Digital Input Module, 24 V /48 V d.c. with SOE, Current Sinking

Figure 167 shows the connections for the DI885 when installed on a TU812.

e e TU812 DI885
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|' 4 _ ' ' _4's3  ch2l | ) |
'|17 | | Jz |Q4 Ch2 L+ '
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||18 | | 18's6 _ ch3 I 13
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Connection | | |
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‘.'ﬁa_c 1 _28s16 Chs Iz
1 | UPZ, +48 V

.'24 | | .24:UP2 18

| L+
M2 o | _J2 7pg ov |

'|2_5 - 25 ZP2 N
4l11<| !_._.13 E1y EM "
e EM

N
N
N
1 e
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N

Figure 167. DIS85 with TUS812 Compact MTU Process Connections
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Figure 168 shows the process connections for the DI885 when installed on TU818

Compact MTU.
T T SR B
1
| ¥ ﬁv H 1 |
2 | P r i \
| Pwrt YT 1A
| I Sup._ov - L1 N |
| L — __T L1- !
|ﬂ;\?ﬂ | cnif] o1 qn S |
hl U 1Bl H ]
5 L '
! ChZ D2 e S |
u Ele Tu
i : !
o L |
: = R
| craf pa “ S |
| i
1 Chsf D5 I5 .
| u B ] S |
Chf,éE D& 16 '
| v U N A |
i T i
| [;hj.ff: D07 o7 S |
i u B/ ] 1
4?@_ ! Che | D8 I8 !
| L U S |
| S e |
et L) o |
. ;| L. . _J; ____________ -

1) Connected if 24 V external pow e supply
2) Connected if 48V external pow e supply

Figure 168. DIS85 with TUS818 Compact MTU Process Connections

388

3BSE020924-600 A



Appendix A Specifications
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DO801 Digital Output Module 24V, 0.5 A, Current

Sourcing

Features

16 channels for 24 V d.c.
current sourcing outputs.

lisolated groups of 16
channels.

Output status indicators.

OSP sets outputs to
predetermined state upon
communication error.

Short-circuit protection to
ground and 30 V.

Over-voltage and over-
temperature protection.

Process and power
connection via detachable
connectors.

Description

The DO8O01 is a 16 channel 24 V

digital output module for the
S800 I/O. The output voltage
range is 10 to 30 volt and the
maximum continuous output
current is 0.5 A. The outputs are protected against short circuits, over voltage and
over temperature. The outputs are in one isolated group.

S$123456 7 8910111213141516

DO801

24V 0.5A

o[ Jo
L+ L- 24V
12345678910 1 12 13 14 15 16

Each output channel consists of a short circuit and over temperature protected high
side driver, EMC protection components, inductive load suppression, output state
indication LED and optical isolation barrier.
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The outputs are current limited and protected against over temperature. If the
outputs are overloaded the output current will be limited. This means that the power
dissipation in the output stage will increase and the output will shutdown if the
temperature in the output stage increases above 150°C (302°F). The output will
switch on again automatically as the component temperature has decreased to about
140°C (284°F). If any output is shutdown due to overload, the indication LED on
that channel is not switched off. The output status of that channel cannot be read

from the module.

Technical Data

Table 75. DOS801 Digital Output Module Specifications

Feature

DO801
Digital Output Module

Number of channels

16 (1 x 16)

Type of output Transistor current source,
current limited

Voltage range 12-32Vd.c.

Load current, maximum 05A

Short circuit current, maximum 24 A

Leakage current, maximum <10 pa

Signal delay <0.2ms

Output impedance <0.4 ohm

Maximum Field Cable Length 600 meters (656 yd.)

Current consumption 5 V (Modulebus) |80 mA

Power dissipation () 24W

Output Set as Predetermined (OSP)
timer

256, 512, 1024 ms

Isolation

Groupwise isolated from ground
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Table 75. DOS01 Digital Output Module Specifications (Continued)

Feature . DO8o01
Digital Output Module
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.
Acceptable wire sizes Solid: 0.05-2.5mm?, 30-12 AWG

Stranded: 0.05-1.5mm?2, 30-12 AWG
Recommended torque: 0.5-0.6 Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) Power dissipation is calculated with 70 percent of the channels activated.

Block Diagram DO801

r----— - - - - - - - - - - -—-""—-----"-=-—-"=-"=-"=-""=-=- = I
Output
drivers
A, CH1 o1
A >
STATUS (R— VB! CH2 02 .
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*5V,, [ &
POWER-OK ; o
OV; %
Q
DAT )

< DAT-N CH15 § @ o ] 09
POS0-9, | CH16 % N 016
BLOCK |

L+

Jomod

-
1
J10]08Uu0d

Figure 169. DO801 Block Diagram
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Process Connections

Table 76. DO801 Process Connections

Process Process
Connection Terminal
Ch 1 Output 1
Ch 2 Output 2
Ch 3 Output 3
Ch 4 Output 4
Ch 5 Output 5
Ch 6 Output 6
Ch 7 Output 7
Ch 8 Output 8
Ch 9 Output 9
Ch 10 Output 10
Ch 11 Output 11
Ch 12 Output 12
Ch 13 Output 13
Ch 14 Output 14
Ch 15 Output 15
Ch 16 Output 16
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Figure 170 shows the process connections for the DO801.
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Figure 170. DO80I Process Connections
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Appendix A Specifications

DO802 Digital Output Module, 24-250 V, Relay Normally

Open

Features

e 8channels for 110 V
d.c./250 V a.c. relay
Normally Open (NO)
outputs.

e  8isolated channels.
e Output status indicators.

*  OSP sets outputs to
predetermined state upon
error detection.

. Process connection via
detachable connectors.

Description

The DOS802 is an 8 channel

110 V d.c./250 V a.c. relay (NO)
output module for the S800 I/O.
The maximum voltage range is
250 V and the maximum
continuous output current is 2 A.
All outputs are individually
isolated.

Each output channel consists of

S1 2 4 5 6 7 8
(2]

=

=

[

DO802

Relay 24-250V

1 2 3 4 5 6 7 8
A BABABABABABABAEB

optical isolation barrier, output state indication LED, relay driver, relay and EMC

protection components.
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The relay supply voltage supervision, derived from the 24 V distributed on the

ModuleBus, gives a channel signal error and a module warning signal if the voltage
disappears. The error signal and warning signal can be read through the ModuleBus.
This supervision can be enabled/disabled with a parameter.

Technical Data

Table 77. DO802 Digital Output Module Specifications

Feature

DO802

Digital Output Module

Number of channels

8

Type of output

Relay (NO)

Voltage range

24 -110V d.c./250 V a.c.

Load current, maximum

2A

Load current, minimum 5mA
Max break power a.c. 500 VA
d.c. 60W

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Electrical at 30 V d.c. / 250 V a.c.

Pick-up time, maximum 10 ms
Release time, maximum 6 ms
Number of operations per hour, 1000
maximum

Number of operations per lifetime:

Mechanical >20 x 10°

>0,16 x 108 (2 A resistive)

Current consumption 5 V (Modulebus)

70 mA

Current consumption 24 V (Modulebus)

80 mA

Power dissipation ()

22W
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Table 77. DOS02 Digital Output Module Specifications (Continued)

Feature

D0802
Digital Output Module

Output Set as Predetermined (OSP)
timer

256, 512, 1024 ms

Power supervision

24/12 V Relay power converter monitor

Isolation

Individually isolated from ground

Rated insulation voltage

250V

Dielectric test voltage

2000 V a.c.

Acceptable wire sizes

Solid: 0.05-2.5mm?, 30-12 AWG
Stranded: 0.05-1.5mm?, 30-12 AWG
Recommended torque: 0.5 - 0.6Nm
Stripping length: 6-7.5 mm, 0.24-0.30 in

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DO802
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Figure 171. DOS802 Block Diagram
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Process Connections

Table 78. DOS802 Process Connections

Process Process
Connection Terminal
Ch1 Input 1A
1B
Ch 2 Input 2A
2B
Ch 3 Input 3A
3B
Ch 4 Input 4A
4B
Ch 5 Input 5A
5B
Ch 6 Input 6A
6B
Ch 7 Input T7A
7B
Ch 8 Input 8A
8B
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DOB802 Digital Output Module, 24-250 V, Relay Normally Open

Figure 172 shows the process connections for the Digital Output Module DOS802.
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| 110V d.c./250V a.c.
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6B
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Figure 172. DO802 Process Connections
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DO810 Digital Output Module 24 V, 0.5 A Current Sourcing

Appendix A Specifications

DO810 Digital Output Module 24 V, 0.5 A Current Sourcing

Features

* 16 channels for 24 V d.c. current sourcing
outputs.

* 2 isolated groups of 8 channels with
process voltage supervision.

e QOutput status indicators.

*  OSP sets outputs to predetermined state
upon error detection.

*  Short-circuit protection to ground and 30
V.

*  Over-voltage and over-temperature
protection.

Description

The DO810 is a 16 channel 24 V digital output
module for the S800 I/O. This module has 16
digital outputs. The output voltage range is 10
to 30 volt and the maximum continuous output
current per channel is 0.5 A. The outputs are
protected against short circuits, over voltage
and over temperature. The outputs are divided
into two individually isolated groups with eight
output channels and one voltage supervision
input in each group.

Each output channel consists of a short circuit
and over temperature protected high side driver,

N

!
>

S
™\

DO810
16¢h 24V 0.5A

S

/

EMC protection components, inductive load suppression, output state indication

LED and optical isolation barrier.
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The process voltage supervision input give channel error signals if the voltage
disappears.The error signal can be read through the ModuleBus.

The outputs are current limited and protected against over temperature. If the
outputs are overloaded the output current will be limited. This means that the power
dissipation in the output stage will increase and the output will shutdown if the
temperature in the output stage increases above 150°C (302°F). The output will
switch on again automatically as the component temperature has decreased to about
140°C (284°F). If any output is shutdown due to overload, the indication LED on
that channel is also switched off. The output status of that channel cannot be read
from the module.

Four different types of MTUs can be used. TU830 Extended MTU and TU810 (or
TU814) Compact MTU have terminals for 24 V output power connections and two
terminals per channels. The TU812 Compact MTU has a D-Sub 25 pin (male)
connector for connection to the process.

Technical Data

Table 79. DOS10 Digital Output Module Specifications

Feature - DO810
Digital Output Module
Number of channels 16 (2 x 8)
Type of output Transistor current sourcing, current
limited
Voltage range 12-32Vd.c.
Load current, maximum 05A
Short circuit current, maximum 24 A
Leakage current, maximum <10 pa
Output impedance <0.4 ohm
Maximum Field Cable Length 600 meters (656 yd.)
Current consumption 5 V (Modulebus) |80 mA
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Table 79. DOS810 Digital Output Module Specifications (Continued)

Feature . DO810

Digital Output Module
Power dissipation M 21W
Output Set as Predetermined (OSP) 256, 512, 1024 ms
timer
Process voltage supervision 2 channels (1 per group)
Isolation Groupwise isolated from ground
Mounting termination units TU810, TU812, TU814 or TU830
MTU keying code AA
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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DO810 Digital Output Module 24 V, 0.5 A Current Sourcing

Block Diagram DO810

BIC GROUP 1 X2

i BN el m

' ] 24V SUPER- '

| | | VISION  OUTPUT- |

' FAULT & _ERROR 1 DRIVERS L1+

| RUN &)— | | ¢ ® L1+ !

' WARNING R— _CH1—,§'_> | 01 ..

| 0SP Q— || I e |
X1 | MBI-1 '  CH2 @ 02 N

| +5VI [ ASIC ‘ : - — Sk
o F 5V 2 Ly 8 I Lir . | &
= [[ronenof & | 1R e g
s |, ov,| |, . ™ 3
(0] (I
o | | ! | L1- . a
@ | | pAT L. R
S [(DATN JRs-465) ) | GROUP2
s [ e .
g |, . 24V SUPER-
g | POSO9 > | VISION ~ OUTPUT- :

| BLOCK | \ERRORQ 16@ DRIVERS Lo+ |

| | i L2+,

' | EEPROM [¢—» % 8,(2? 096!,

| || | L2- |

I 4

Figure 173. DOS810 Block Diagram
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Appendix A Specifications

Process Connections

Table 80. DOS810 Process Connections

oo | ertusty | Dsubzsmae | TU0TUES
Terminal Connector

+24 Vd.c. L1+ (2) 1,14 L1+ (2)
0Vd.c. L1- 2,15 L1-(2)
Ch1/Ch 2, L1+ - - B1, B2
Ch 1 Output C1 3 C1

Ch 2 Output B1 16 C2

Ch 1/Ch 2, L1- A1 - A1, A2
Ch 3/Ch 4, L1+ - - B3, B4
Ch 3 Output Cc2 4 C3

Ch 4 Output B2 17 Cc4

Ch 3/Ch 4, L1- A2 - A3, A4
Ch 5/Ch 6, L1+ - - B5, B6
Ch 5 Output C3 5 C5

Ch 6 Output B3 18 (03]

Ch 5/Ch 6, L1- A3 - A5, A6
Ch 7/Ch 8, L1+ - - B7, B8
Ch 7 Output C4 6 c7

Ch 8 Output B4 19 C8
Ch7/Ch 8, L1- A4 - A7, A8
Ch 9/Ch 10, L2+ - - B9, B10
Ch 9 Output C5 7 C9
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Table 80. DO810 Process Connections (Continued)

oty | oy | Dsubz e | TS
Terminal Connector (1)

Ch 10 Output B5 20 C10
Ch 9/Ch 10, L2- A5 - A9, A10
Ch 11/Ch 12, L2+ - - B11, B12
Ch 11 Output C6 8 C11
Ch 12 Output B6 21 C12
Ch 11/Ch 12, L2- A6 - A11, A12
Ch 13/Ch 14, L2+ - - B13, B14
Ch 13 Output c7 9 C13
Ch 14 Output B7 22 C14
Ch 13/Ch 14, L2- A7 - A13, A14
Ch 15/ Ch16, L2+ - - B15, B16
Ch 15 Output C8 10 C15
Ch 16 Output B8 23 C16
Ch 15/Ch16, L2- A8 - A15, A16
+24V d.c. L2+ (2) 11, 24 L2+ (2)
0Vdec. L2- 12,25 L2- (2)

(1) Pin 13 connected to connector body for EM.
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Figure 174 shows the process connections for the Digital Output Module DO810

when installed on a TU830/TU833 Extended MTU.

r DO310 TU830/TU833 MProcess
' . P2 L || s2av '
Supervise C—1 [+
| ] Fuse L1- [ | oV |
, L9 ,
L1+ B1.B2 L1+
| 01 c1 1 chi |
02 C2[ [ ch2
: Zj - ATAZ [ Li- :
| L1+ B3B4l | L1+ |
. 03 c3[| ch3 ,
04 CA[ [ Ché4 I::j
| @_1 L1- ASAAT L1 !
' L1+ B5.A6) L1+ '
@ 05 C5[ [ Chs
| 06 Ce[ T~ Ché |
| @_1 L1- ASAS [ L1-
L1+ B7.B8 L1+
| 07 c7[ [ ch7 ’
, 08 cs[T chs ,
@J L1- ATAS ] L1-
| L2+ B9,B10 L2+ |
. 09 co [ cho .
010 CT0[ ] Ch10
| @_1 - ROATO[T L2 |
, L2+ B11,B12 L2+ !
[eXE] CT1 Ch11
| 012 TT2[ | Ch12 |
e i j L2- ATT,ATZ L2- .
| Lo+ B13814] | Lo+ |
013 c13/ | chi3
. 014 C14] | Chia .
@_} 2. ATIATA Lo. |
| L2+ B15,A16 L2+ |
. 015 c15[ | ch1s .
016 C16[ | Ch16
| @J L2- ABATE | L2 |
' _ L3A o || v2av '
| Supervise m——r |
| Fuse L2- | oV
' EM L2-‘L_ '
L L. -

Figure 174. DOS810 with TU830/TU833 Extended MTU Process Connections
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Figure 175 shows the process connections for the DO810 when installed on a
TUS810 or TU814 Compact MTU.

r DO810 [ ] TU810 TProcess
' (or TUB14) '
' _ L1+ _ | | +2av -
Supervise K
| L1- ov |
—e L1+
] 01 c1 | cht |
. 02 B1[ | ch2 .
| L1+ |
. 03 co| | ch3 .
04 B2l | Chd IZ::I
| Zj L1- A2[ [L1- |
| L1+ '
@ 05 cal | chs
| 06 B3[ [ Ché |
DL @J L1- A3[ L1
L1+
’ 07 cal | cn7 |
, 08 B4l | Chs8 ,
@_1 L1- A4l [L1-
| L2r |
. 09 cs| | che .
010 B5| [ Ch10
| Zj L2- A5 [L2- |
' L2+ |
0 11 8| | chi1
| 012 B6[ [ Ch12 |
. L @_1 - AB[ [12-
’ L2+ |
013 c7| | chi3
014 B7| [Ch14 ] I:::I
L2+ [
. 015 cs| | chis |
016 B8] [ Ch16
| @_1 2- A8[ [12- |
' , Lo+ | | +2av '
| Supervise L2+ |
L2- ov
EM
B = . L

Figure 175. DOS810 with TU810 or TU814 Compact MTU Process Connections
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Figure 176 shows the process connections for the Digital Output Module DO810
when installed on a TU812 Compact MTU.

fe—m—o—m— — 4 - - 0 _ 7 1
DO810 TU812 el
. +24V gUP1 1 1
| Supervise B
. — ;:11 14 | | — 14
Qv JZP1 2., - 2
| 7 o Lzeifts, | | sl
L T
| 0z | ch1 s3> -3
Zj Li-
' L1+ cn2  sote, | | <16l
| @ 82 L _ch3 s34, ' ' 4
' @—‘ LL:; | cne sabr, | | Saal
| % GE N &
' @_1 L1- | che  s618 | | 18|
| L1+ | B | Process
T o7 | Chy S7i 6 | | >—6-'— Connection
| @ @I (EE chg  s819, 312—\
. Lo+ | Chg sgl 7 | ‘ >_z’_/ o
| @ =22 : Ch10 $1020, . =20,
' @—‘ L2- chit sul8, | |8
| @ = Chi2 s1221, + =210
' @ °L122_ | cnia siale, | | >_9_17
| | | Low chia s1422, ' | 22
i @ 812 Chi5 s15|10 | | 1o|
Z ﬂ_l Lo- Chi6 _S1623, | =238
| @ OL%E +24V JUP2!11 | ‘ 11 ’
NZSE Lot o8 —
| s : v gzP212, | | S12
C | PP ZP2[25 | = 25
| EM MA3, . | 13
: S
Lb—mmmr— =_ . __"__J*_l -

Figure 176. DO810 with TU812 Compact MTU Process Connections
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DO814 Digital Output Module 24 V, 0.5 A, Current Sinking

Features
/
* 16 channels for 24 V d.c. current sinking Q
outputs. : i
*  2isolated groups of 8 channels with w —
process voltage supervision. (s
¢ Output status indicators. 1
*  OSP sets outputs to predetermined state 2 ) C
upon error detection. 3
*  Short-circuit protection to ground and 30 4
V. s
*  Over-voltage and over-temperature 8
protection. 7
L) C
Description 9
The DO814 is a 16 channel 24 V digital output 10
module with current sinking for the S800 I/O. L
The output voltage range is 10 to 30 volt and 12
the maximum continuous current sinking per 13
chapnel is 0.5 A The outputs are protected 14 Y C
against short circuits and over temperature. 18
The outputs are divided into two individually
isolated groups with eight output channels and 16
one voltage supervision input in each group. DO814
. o 16c¢h 24V 0.5A sink
Each output channel consists of a short circuit

and over temperature protected low side
switch, EMC protection components,
inductive load suppression, output state
indication LED and optical isolation barrier.

.
2

3BSE020924-600 A 409



DO814 Digital Output Module 24 V, 0.5 A, Current Sinking Appendix A Specifications

The process voltage supervision input give channel error signals if the voltage
disappears.The error signal can be read via the ModuleBus.
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The outputs are current limited and protected against over temperature. If the
outputs are overloaded the output current sinking will be limited. This means that
the power dissipation in the output stage will increase and the output will shutdown
if the temperature in the output stage increases above 150°C (302°F). The output
will switch on again automatically as the component temperature has decreased to
about 140°C (284°F).

Five different types of MTUs can be used. The TU830 Extended MTU enables three
wire connection to the devices without additional terminals. The TU810 (or TU814)
Compact MTU has terminals for 24 V output power connection, but requires

external terminals for distribution of 24 V power supply to the devices. The TU812
Compact MTU has a D-Sub 25 pin (male) connector for connection to the process.

TUS838 provide a fuse (3 A max.) per two channels or process power output.

Technical Data

Table 81. DO814 Digital Output Module Specifications

Feature

DO814
Digital Output Module

Number of channels

16 (2 x 8) current sinking

Type of output Transistor current sinking,
current limited

Voltage range 12-32Vd.c.

Load current, maximum 05A

Short circuit current, maximum 24 A

Leakage current, maximum <10 pa

Output impedance <0.4 ohm

Maximum field cable length 600 meters (656 yd.)

Current consumption 5 V (Modulebus) |80 mA

Power dissipation () 21W

3BSE020924-600 A
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Table 81. DO814 Digital Output Module Specifications (Continued)

Feature DO814
Digital Output Module
Output Set as Predetermined (OSP) 256, 512, 1024 ms
timer
Process voltage supervision 2 channels (1 per group)
Isolation Groupwise isolated from ground
Module termination units TU810, TU812, TU814, TU830 or
TU838

MTU keying code BE
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DO814

BIC GROUP 1 X2
o

| 24V SUPER- OUTPUT
VISION Current Sinking-

|

' FAULT RQ—| L‘M@ DRIVERS ~ UP1 24V |
! ) ® U |
| |

»

WARNING (R)—

O
T
O
o

| %

A 11
;
ST
(o]
T
|
|
ols
J0}02UU0D SS820.1d

OSP R— " 1R® U2

| |
+5VI — MBI-1 | ' CH2 - 02 ..
Y | AsiC | - @ - — a

Py
m

' POWER-OK| %
| =

g oy,

S |42 | ZP1
o 1 !
€ |] DAT- |RS-485|<» | B
9 CLK ! S -/ - /0 T

=] +

2 [ cLk- |Rs-485 | SRowP2 __ . __
g » 24V SUPER- _ OUTPUT

|

| POS0-6 VISION Current Sinking- [

I"BLOCK | ERROR 9-16 @4 DRIVERS  UP2 24V |
— | | s CH 9-16 8 OUZ-Ei

. EEPROM ¢ ﬁ—,—@—> WL» ,

| | | | zp2|

L. T _

Figure 177. DOS814 Block Diagram
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Process Connections

Table 82. DO814 Process Connection

TU810 TU812
Process D-Sub 25 TU830/TU833 TU838
. (or TU814) . .
Connection T inal male Terminal Terminal
ermina Connector (V
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2)
0OVd.c. L1- 2,15 L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - B1, B2 A1 (F1)
Ch 1 Output C1 3 C1 B1
Ch 2 Output B1 16 Cc2 B2
Ch 1/Ch 2, L1- A1 - A1, A2 A2
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2)
Ch 3 Output Cc2 4 C3 B3
Ch 4 Output B2 17 C4 B4
Ch 3/Ch 4, L1- A2 - A3, A4 A4
Ch 5/Ch 6, L1+ - - B5, B6 A5 (F3)
Ch 5 Output C3 5 C5 B5
Ch 6 Output B3 18 C6 B6
Ch 5/Ch 6, L1- A3 - A5, A6 A6
Ch 7/Ch 8, L1+ - - B7, B8 A7 (F4)
Ch 7 Output Cc4 6 Cc7 B7
Ch 8 Output B4 19 C8 B8
Ch 7/Ch 8, L1- A4 - A7, A8 A8
Ch 9/Ch 10, L2+ - - B9, B10 A9 (F5)
Ch 9 Output C5 7 (04°] B9
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Table 82. DOS814 Process Connection (Continued)

TU810 TU812
Process D-Sub 25 |TU830/TU833| TUB838
Connection (2';::11?11::) male Terminal Terminal
Connector (1)

Ch 10 Output B5 20 C10 B10
Ch 9/Ch 10, L2- A5 - A9, A10 A10
Ch 11/Ch 12, L2+ - - B11, B12 A11 (F6)
Ch 11 Output C6 8 Cc1 B11
Ch 12 Output B6 21 C12 B12
Ch 11/Ch 12, L2- A6 - A11, A12 A12
Ch 13/Ch 14, L2+ - - B13, B14 A13 (F7)
Ch 13 Output c7 9 C13 B13
Ch 14 Output B7 22 C14 B14
Ch 13/Ch 14, L2- A7 - A13, A14 A14
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8)
Ch 15 Output C8 10 C15 B15
Ch 16 Output B8 23 C16 B16
Ch 15/Ch16, L2- A8 - A15, A16 A16
+24 V d.c. L2+ (2) 11,24 |L2+(2) L2+ (2)
0Vd.c. L2- 12, 25 L2-(2) L2-(2)

(1) Pin 13 connected to connector body for EM.

3BSE020924-600 A 415



DO814 Digital Output Module 24 V, 0.5 A, Current Sinking Appendix A Specifications

Figure 178 shows the process connections for the Digital Output Module DO814
when installed on a TU830/TU833 Extended MTU.

r DO814 T TU830/TU833 MProcess
' _ LTI '
Supervise  —— T
| Fuse  11- 17 ov |
, T ,
| —_ L1+ B1,82] | L1+ ,
o1 C1[ [ Chi |
. @ 02 Ca2[ [ ch2 . Q-
Zj 0i- ATA2[[ L1-
| L1+ B3B4| | L1+ |
. 03 C3l | ch3 , \jj
04 Cal [ Cha
| @—‘ L1- ASAGL L1- |
| L1+ B5.A6| | L1+ .
@ 05 C5[ [ Chs
| 06 C6I T Ché |
g @_1 L1- A5A6| | Li- .
L1+ B7.B8| | L1+
| 07 C7[ T ch7 ’
, 08 C8[T Chs ,
@J L1- ATA8[ [ L1-
| Lo+ B9.B10| | L2+ |
' 09 C9| | ch9 . ®_}
010 C10[ [ Ch10
| @_1 L2- AGAIO[ | L2- |
' L2+ B11,812| | L2+ '
o1 Cii[ [ Chi1
| 012 Ci2[ T Chi2 |
. L @_1 L2 ATTA2[ | L2- ,
| L2+ B13,B14| | L2+ |
013 C13[ [ _Chi3 ! \_E:j
\ 014 C14 Ch14 '
| @—‘ L2- AT3A4[ | L2- |
L2+ B15,B816] | L2+
. 015 c15[ | chis '
016 C16 [ Ch16
| @J L2- AT5A16] | L2- |
' _ B3R oy || +2av '
| | Supervise m——r |
Fuse L2 | ov
' EM -4 '

Figure 178. DOS814 with TU830/TU833 Extended MTU Process Connections
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Figure 179 shows the process connections for the Digital Output Module DO814
(current sinking) when installed on a TU838 Extended MTU.

r DO814 TU838 |—Process
' - L1+ +24V '
Supervise L1+0 | |
| L1- oV |
' - L1+ - I L1+ '
! 01 — T i
. @ 02 B2| [ Ch2 . Q-
@_1 Li- A2 | Li-
| L1+ |—|F2 A3 L1+ |
. @ 03 C—T B3| [ ch3 . IZ::I
04 B4| | Cha .
| @_1 L1- A4l [ L1- |
F3
' L1+ —1 A5 L1+ '
@ 05 B5| | chs
| 06 B6| | Ché |
DL @_1 L1- A6] | L1 .
L1+ F4
— 1 A7 L1+ ’
’ @ 07 — g7[| ch7
, 08 B8| | Chs ,
@_1 L1- A8 | Li1-
| L2+ |—F—5—| A9 L2+ |
. @ 09 —1 gBol [ cho . ®_I
0 10 B10] | Ch10
| @_1 L2- A10] | L2- |
F6
: L2+ — 1 A1 L2+ :
o1 LT R11] [Ch11
| 012 B12] | Chi2 |
. L @_1 - A2 | Lo .
F7
’ L2+ —— A13 L2+ |
@ 013 ——"g13] [ch13 ' [:j
' 014 B14| | Chi4 .
| @_1 L2- rg—A14 L2- |
L2+ — A15] | L2+
' @ 015 —T g45] |ch15 '
016 B16| | Ch16
| @_1 L2 Al6] | L2- |
' S , Lo+ | | +2av '
| upervise L2+ |
, ] l2- ] ov ,
EM u 2]
e L — |

Figure 179. DO814 with TUS838 Extended MTU Process Connections
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Figure 180 shows the process connections for the DO814 when installed on a

TUS810 or TU814 Compact MTU.

F—————— posia T _ Tusl0 I IProcess
: (or TUB14) '
| | 24V Power Supply
| susen L1+ _ | [ +2av -
upervise L+ ¥
’ <+— L1- ov |
! —® L1+
] o1 c1l | Chi |
02 B[] ch2 ,
’ L1+ |
, @ 03 c2| | ch3 .
04 B2[ | Ch4 4‘2‘,:'
| @_1 L1- A2l L1- |
. L1+ .
@ 05 cal | chs
| 06 Ba[] Ché |
L L @_1 L1- A3[] L1- .
L1+
| 07 cal | cn7 |
. 08 B4[] Ch8 ,
@_1 L1- A4l L1-
| L2+ |
. 09 cs| | che .
010 B5[ | Ch10
| @_1 2- A5[ | Lo- |
| L2+ -
o1 ce| | chit
| 012 B6[| Chi2 |
. @_1 - AB[| L2- .
| L2+ |
o1a c7| | chi3
. 014 B7[ | Chi4 -
| Zj L2- ATl L2- | ¢
L2+
. 015 csl | cnis -
016 B8 | Ch16
’ @J L2 A8[] L2- |
i Suverd L2+ | | +24V Z
upervise L2+ [ [ 24V Power
<« . ov
-~ L2 Supply

L. _

Figure 180. DO814 with TUS810 or TU814 Compact MTU Process Connections
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Figure 181 shows the process connections for the Digital Output Module DO814

when installed on a TU812 Compact MTU.

Connection

. IR B
. +24v QUP1 A | 1
| Supervise
. uP1/14 | 14
| oV .ZP1.2 L2
. E}X TZP1|15 | 58]
@ 02 | ! '
] Zj T chl  s1t3 3
i @ Lis che  sde, | | Sl
04 __Ch3 s3t4, ' ' 4
' @—‘ LL:; | o sabr, | | Saal
| % GE e B
i @_1 L1- | che 86!18 | | 18!
' LO1; l ch7 S7i 5 | | Process
’ @ 08 chg  s819 ., >19
. @ l |_Lz1+ chg SQI 7 | | >_z|_ ‘
| @ 0 | : Ch10 $10.20 ~20,
' @—1 L2- chit sul8, | |8
| @ = Chi2 s1221, » (=210
' @ OL122_ | ch1a siale, | | >_9J_
| || L2+ Ch14 s1422, ' ' 22
i @ 812 Ch15 s15|10 | 1o|
. @—‘ L2 Ch16 S1623 23
Y
| @ oLﬁs +24V guP2 11 | | 11|
. @_1 O|_12Ef UP2,24 | | >2417
| : v gZP212, 12
| Supervise ] ZP2[25
| [=%—
| EM M3 . =13
L | e e S

Figure 181. DO814 with TU812 Compact MTU Process Connections
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Appendix A Specifications

DO815 Digital Output Module 24V, 2 A, Current Sourcing

Features

* 8 channels for 24 V d.c. current sourcing
outputs.

* 2 isolated groups of 4 channels with under
voltage detection.

*  OSP sets outputs to predetermined state
upon communication error.

e Output status indicators and a channel
wise error flag.

*  Short-circuit protection to ground and
positive supply.

e Over load protection.
*  Open load and short-circuit detection.

*  Two output fault operation modes:
Automatic reset mode and Fault latching
mode.

*  Inductive load driving capability.

*  Filament lamp load up to 10W.

Description

The DOS815 is a 8 channel 24 V digital output
module for the S800 I/O. The output voltage
range is 10 to 30 V and the maximum
continuous output current per channelis2 A @
24 V. The outputs are protected against short
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8

8F

DO815

8ch 24V 2A

n/?/t“

circuits, and over load. The outputs are divided into two individually isolated groups

with four output channels in each group.

Each output channel consists of a short circuit and over load protected high side
driver with open load detection (on active signal), EMC protection components,
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inductive load suppression, output status indication LEDs and optical isolation
barrier.

In addition to the four module LEDs, DO815 has two LEDs (one Yellow and one
Red) per channel. The Yellow LED indicates the output state (Yellow = output is
energized, Off = output is de-energized). The Red LED indicates channel errors
such as short circuit, over load, under voltage and open load (Red = channel error,
Off = no channel error).

The driver outputs provide a “free-wheel diode” to demagnetize inductive loads.
No external demagnetization arrangement is required up to loads of 1J.

DOS815 outputs are able to drive filament lamp loads up to 10W, but only in
Automatic reset mode.

DO815 provides two protection operation modes. Each channel can be configured
to operate in one of the two modes:

1.  Automatic reset mode (Default mode): The fault condition disappears, then the
fault disappears, and the operation is resumed.

2. Fault latching mode (This mode in not applicable in all controllers): The output
is switched off by any of the fault conditions. The fault latch remains in fault
condition until reset by temporarily setting the automatic reset mode.

The output drivers are current limited and protected against over load. If an output
has a short circuit to ground, the output current will be limited and the driver will
shutdown in order to minimize the power dissipation. In the automatic reset mode,
the output will switch on again automatically after a defined time interval. If the
short circuit condition is still present, the output is turned off again, otherwise the
normal operation is resumed.

In the fault latching mode, the output remains off until the fault condition is not
valid and the reset of the fault latch is activated. If any output is shutdown due to
fault condition, the indication LED (Yellow) on that channel remains on if the
channel is activated.The output status of the channel can be read from the module.
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Four different types of MTUs can be used, TU830 Extended MTU and TUS810,
TUS812 or TU814 Compact MTU have terminals for 24 V output power connection
and terminals for the output channels. With use of TU812 the current per group is

limited to 5 A.

Technical Data

Table 83. DO815 Digital Output Module Specifications

Feature

DO815
Digital Output Module

Number of channels

8 (2 x 4)

Type of output

High side driver,
current limited

Process voltage (L+)

group

Normal 24V d.c.
Range 10-32Vd.c.
On-state output voltage drop Max. 0.5V
Load current, maximum 2A@24 YV,
25A@30V
Total permissible current of outputs per |Max. 6 A

Loop monitoring

Open circuit and short circuit detection
in energized state.

Short circuit current Max. 4 A
Open load detection current(") <6 mA
Leakage current, maximum Max. 500 pA
Output impedance <0.25 ohm
Filament lamp load Max. 10W
only in Automatic reset mode

Inductive load switch off energy Max. 1J

422
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Table 83. DOS15 Digital Output Module Specifications (Continued)

Feature . DO815
Digital Output Module
Output signal delay Max. 0.2 ms
Switching frequency resistive load Max. 200 Hz
Switching frequency inductive load Max. 2.5 Hz

Maximum Field Cable Length

600 meters (656 yd.)

Current consumption 5 V (Modulebus)

120 mA, 150 mA max.

Power dissipation (2)

AW @24V

Output Set as Predetermined (OSP)
timer

256 3) 512, 1024 ms

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812™), TU814 or TU830

MTU keying code

AA

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

On active signal

(1

(2) Power dissipation is calculated with 70 percent of the channels activated.
(3) 256 ms are used for Master. Set by the user for MOD.
4)

Current per group is limited to 5 A.
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Block Diagram DO815
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Figure 182. DOS815 Block Diagram
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Process Connections

Table 84. DOS815 Process Connections

Process TU810 TUS12 | TUB30/TU833
Connection (or TU.814) Terminal Terminal
Terminal
+24 V d.c. L1+ (2) 1,14 L1+ (2)
oVd.c. L1- 2,15 L1- (2)
Ch1/L1+ - - B1, B2
Ch 1 Output C1, B1 3,16 C1,C2
Ch 1/L1- A1l - A1, A2
Ch2/L1+ - - B3, B4
Ch 2 Output C2, B2 4,17 C3
Ch 2/, L1- A2 - A3, Ad4
Ch 3/ L1+ - - B5, B6
Ch 3Output C3, B3 5,18 C5
Ch 3/ L1- A3 - A5, A6
Ch4/L1+ - - B7, B8
Ch 4 Output C4, B4 6, 19 c7
Ch 4/ L1- A4 - A7, A8
Ch 5/ L2+ - - B9, B10
Ch 5 Output C5, B5 7,20 C9
Ch 5/ L2- A5 - A9, A10
Ch 6/ L2+ - - B11, B12
Ch 6 Output C6, B6 8,21 C11
Ch 6/ L2- A6 - A11, A12
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Table 84. DO815 Process Connections (Continued)

Process Tug10 TU812 TU830/TU833
. (or TU814) . .
Connection . Terminal Terminal
Terminal

Ch 7/ L2+ - - B13, B14

Ch 7 Output C7,B7 9,22 C13

Ch 7/ L2- A7 - A13, A14

Ch 8/ L2+ - - B15, B16

Ch 8 Output C8, B8 10, 23 C15

Ch 8/ L2- A8 - A15, A16

+24 V d.c. L2+ (2) 11,24 L2+ (2)

OVd.c. L2- 12, 25 L2- (2)
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Figure 183 shows the process connections for the Digital Output Module DO815

when installed on a TU830/TU833 Extended MTU.

~ DO815 TU830/TU833 IProcess
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1 ']+L__
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Figure 183. DOS815 with TUS830/TUS833 Extended MTU Process Connections
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Figure 184 shows the process connections for the Digital Output Module DO815
when installed on a TU812 Compact MTU.

- T T T T T T T ilvena B
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| - L ?1? | ch3 86|18 | |J;|
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' T o~ & 0 Ly

U

Figure 184. DOS15 with TU812 Compact MTU Process Connections
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Figure 185 shows the process connections for the DO815 when installed on a
TUS810 or TU814 Compact MTU.
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Figure 185. DOS815 with TUS810 or TU814 Compact MTU Process Connections
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DO818 Digital Output Module 24V, 0.5 A, Current
Sourcing

Features

N

. 32 channels for 24 V d.c.

*  2isolated groups (RIV50V) with 16 channels and =
one process voltage supervision input in each group.

*  The process voltage range is 12-32V dc (nominally
24V dc) and the maximum continuous output current
is 0.5A per channel.

Description

The DO818 is a 32 channel 24 V digital output module for
the S800 I/O. The output voltage range is 12 to 32 volt and
the maximum continuous output current

per channel is 0.5 A.

2 © & = & o E = W o

B OB OB N N M OB N R

The outputs are protected against short circuits, over
voltage and over temperature. The outputs are divided into
two individually isolated groups with 16 output channels

E]

ENENERENENENERENERENENENERERERE

INEd

. . . . Dos1a
and one voltage supervision input in each group. 3h 249 08

.

Each output channel consists of a short circuit and over & ]

/

temperature protected high side driver, EMC protection

components, inductive load suppression, output state indication LED and optical
isolation barrier. The process voltage supervision input give channel error signals if
the voltage disappears. The error signal can be read through the ModuleBus.

The channel-wise high side drivers are short circuit and over temperature protected.
The outputs are provided with a current limitation that enters a repetitive switched
mode after an initial peak current has been exceeded. The initial peak short circuit
current limit is set to I (gcp) (typ 1.4A). During the repetitive mode short circuit
current, the limit is set to Iy gcyy (typ1.1A). If this operation leads to an over
temperature condition, over 135°C, a second protection level (T; > 135°C) changes
the output into a low duty cycle PWM (selective thermal shutdown with restart) to

430 3BSE020924-600 A



Appendix A Specifications

DO818 Digital Output Module 24 V, 0.5 A, Current Sourcing

prevent critical chip temperatures. If base chip temperature reaches a critical
temperature, all outputs are turned off. The output circuitry will shut off if the

process power drops below 11V.

The I/O signals are connected to the MTU with the process connector. Three

different types of MTUs can be used. The extended MTU (TU830) provides 32

outputs terminals and 16 return terminals. The compact MTU (TU818) provides 1-

wire connection to the load. The compact MTU (TU819) has two D-sub 25 pin

connectors for interfacing with the process.

Technical Data

Table 85. DOS818 Digital Output Module Specifications

Feature

DO818
Digital Output Module

Number of channels

32 (2 x 16)

power supply, UPx)

Type of output Transistor current sourcing, current
limited

Voltage range 12-32Vd.c.

Load current, maximum 0.5A

Short circuit current, maximum <2A

Leakage current, maximum <30 pa

Output impedance <0.32 ohm

Maximum Field Cable Length 600 meters (656 yd.)

Current consumption 5V (Modulebus) | Typ 70 mA

Power dissipation (1) 2.8W

Current consumption 24 V (process 40mA

3BSE020924-600 A
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Table 85. DOS18 Digital Output Module Specifications (Continued)

Feature DO818
Digital Output Module
Output Set as Predetermined (OSP) 256, 512, 1024 ms
timer
Process voltage supervision 2 channels (1 per group)
Activated when process power drops
below 12V.
Isolation Groupwise isolated from ground
Mounting termination units TU830, TU818, TU819
MTU keying code EA
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
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Block Diagram DO818
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Figure 186. DOS818 Block Diagram
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Process Connections

Table 86. DOS818 Process Connections

CZ;I‘:‘;E‘:*I‘: . TU830 TUS18 TU819
24V dc L1+ (2) L2 + (2) 1,14, 11, 24 (X1a)
0Vdc L1 - (2) L1- (2) 2,15, 12, 25 (X1a)
Ch 1 Output C1 D1 3 (X1a)
Ch 2 Output B1 C1 16 (X1a)
Ch 1/Ch 2, L1 - A1 ] ]

Ch 3 Output c2 B1 4 (X1a)
Ch 4 Output B2 A1 17 (X1a)
Ch 3/Ch 4, L1 - A2 - -
Ch 5 Output Cc3 D2 5 (X1a)
Ch 6 Output B3 c2 18 (X1a)
Ch 5/Ch 6, L1 - A3 ; -
Ch 7 Output c4 B2 6 (X1a)
Ch 8 Output B4 A2 19 (X1a)
Ch7/Ch 8, L1 - A4 - -
Ch 9 Output Cc5 D3 7 (X1a)
Ch 10 Output B5 Cc3 20 (X1a)
Ch 9/Ch 10, L1 - A5 . -
Ch 11 Output Ccé B3 8 (X1a)
Ch 12 Output B6 A3 21 (X1a)
Ch 11/Ch 12, L1 - A6 - -
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Table 86. DO818 Process Connections (Continued)

C:;?‘:if; . TUS30 TU818 TUS19
Ch 13 Output c7 D4 9 (X1a)
Ch 14 Output B7 c4 22 (X1a)
Ch 13/Ch 14, L1 - A7 ] -
Ch 15 Qutput C8 B4 10 (X1a)
Ch 16 Output B8 A4 23 (X1a)
Ch 15/Ch 16, L1 - A8 - -
Ch 17 Output Cc9 D5 3 (X1b)
Ch 18 Output B9 Cc5 16 (X1b)
Ch 17/Ch 18, L2 - A9 - -
Ch 19 Output c10 B5 4 (X1b)
Ch 20 Output B10 A5 17 (X1b)
Ch 19/Ch 20, L2 - A10 - -
Ch 21 Output c1 D6 5 (X1b)
Ch 22 Output B11 Ccé 18 (X1b)
Ch 21/Ch 22, L2 - A1 ] -
Ch 23 Output c12 B6 6 (X1b)
Ch 24 Output B12 A6 19 (X1b)
Ch 23/Ch 24, L2 - A12 - -
Ch 25 Output C13 D7 7 (X1b)
Ch 26 Output B13 c7 20 (X1b)
Ch 25/Ch 26, L2 - A13 ; -
Ch 27 Output C14 B7 8 (X1b)
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Table 86. DO818 Process Connections (Continued)

COP:I’]‘;‘;:SO . TU830 TU818 TU819

Ch 28 Output B14 A7 21 (X1b)

Ch 27/Ch 28, L2 - A14 ] -

Ch 29 Output c15 D8 9 (X1b)

Ch 30 Output B15 cs 22 (X1b)

Ch 29/Ch 30, L2 - A15 - -

Ch 31 Output C16 B8 10 (X1b)

Ch 32 Output B16 A8 23 (X1b)

Ch 31/Ch 32, L2 - A16 - -

+24 V d.c. L2+ (2) L2+ (2) 1, 14, 11, 24 (X1b)
0Vd.c. L2- (2) L2- (2) 2,15, 12, 25 (X1b)

Figure 187 shows the Field connection example with TU830 Extended Module

Termination Unit.

* FUSE max 6,3A due to limitation in UL standards.

Figure 188 shows Field connection example with TU818 Compact Module

Termination Unit.

Figure 189 shows Field connection example with TU819 Compact Module

Termination Unit.
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4

Figure 187. Field connection example with TU830 Extended Module Termination
Unit
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Figure 188. Field connection example with TUS818 Compact Module Termination
Unit
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DO820 Digital Output Module, Relay Normally Open

Features

* 8 channels for 230 V a.c./d.c. relay
Normal Open (NO) outputs.

* 8 isolated channels.
*  QOutput status indicators.

*  OSP sets outputs to predetermined state
upon error detection.

Description

The DO820 is an 8 channel 230 V a.c./d.c.
relay (NO) output module for the S800 I/0O.
The maximum output voltage is 250 V
a.c./d.c. and the maximum continuous output
current per channel is 3 A. All outputs are
individually isolated.

Each output channel consists of optical
isolation barrier, output state indication LED,
relay driver, relay and EMC protection
components.

The relay supply voltage supervision, derived
from the 24 V distributed on the ModuleBus,
gives an error signal if the voltage disappears,
and the Warning LED turns on. The error
signal can be read through the ModuleBus.
This supervision can be enabled/disabled with
a parameter.
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Six different types of MTUs can be used. The TU831/TU851 Extended MTU,
TU811 Compact MTU, and TU813 Compact MTU enable two wire connection to
the devices without additional terminals. The extended MTUs, TU836, provides an
individual fuse (3 A max.) per channel on the load outlet terminals. The extended
MTUs, TU837, provides an individual fuse (3 A max.) per channel. Outputs can be
individually isolated or grouped by bridging. Signal return terminals are provided in

two groups of four terminals.

Technical Data

Table 87. DOS20 Digital Output Module Specifications

Feature . DO820
Digital Output Module
Number of channels 8
Type of output Relay (NO)
Voltage range 5-250V a.c./d.c.
Load current, maximum 3A
Load current, minimum 5 mA

Max. make current

30 A, 200ms, L/IR >10 ms

Max break power

a.c. 720 VA @ power factor > 0.4,
d.c40 WL/R<40 ms

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Pick-up time, maximum 9 ms
Release time, maximum 5ms
Number of operations per hour, 2000
maximum

Number of operations per lifetime:

Mechanical >20 x 10°
Electrical >1x 108
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Table 87. DOS820 Digital Output Module Specifications (Continued)

Feature . DO820
Digital Output Module
Current consumption 5 V (Modulebus) |60 mA
Current consumption 24 V (Modulebus) | 140 mA
Power dissipation M 29W

Output Set as Predetermined (OSP)
timer

256(), 512, 1024 ms

Power supervision

24/12 V Relay power converter monitor

Isolation

Individually isolated from ground

Module termination units

TU811, TU813, TU831, TU8B36, TU837,
or TU851

MTU keying code AD
Rated insulation voltage 250V
Dielectric test voltage 2000 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
(2) 256 ms are used for Master. Set by the user for MOD.
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Block Diagram DO820
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Figure 190. DOS820 Block Diagram
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Process Connections

Table 88. DOS820 Process Connections

Process TU811/TU813 TU831 TU836 TU837 TU851

Connection Terminal Terminal Terminal Terminal Terminal
Ch 1.1 Output B1 B1 11 (fused) B1 B2
Ch 1.2 Output A1 A1 12 A1 (fused) A2
Ch 2.1 Output C2 B2 21 (fused) B2 B4
Ch 2.2 Output A2 A2 22 A2 (fused) A4
Ch 3.1 Output B3 B3 31 (fused) B3 B6
Ch 3.2 Output A3 A3 32 A3 (fused) AB
Ch 4.1 Output C4 B4 41 (fused) B4 B8
Ch 4.2 Output A4 A4 42 A4 (fused) A8
Ch 5.1 Output B5 B5 51 (fused) B5 B10
Ch 5.2 Output A5 A5 52 A5 (fused) A10
Ch 6.1 Output C6 B6 61 (fused) B6 B12
Ch 6.2 Output AB A6 62 AB (fused) A12
Ch 7.1 Output B7 B7 71 (fused) B7 B14
Ch 7.2 Output A7 A7 72 A7 (fused) A14
Ch 8.1 Output C8 B8 81 (fused) B8 B16
Ch 8.2 Output A8 A8 82 A8 (fused) A16
Process Power - - L1, N1 N1, N1, 11, -
Source 1 12,13, 14
Process Power - - L2, N2 N2, N2, 25, |-
Source 2 26, 27, 28
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DO820 Digital Output Module, Relay Normally Open

Figure 191 shows the process connections for the Digital Output Module DO820
when installed on a TU831 Extended MTU.

r DO820 TU831 MProcess
' ' 5- 250V
| | a.c/d.c.
?’ 011 B1| | Ch1.1 | ®_I
] 012 A1l [ Ch12 I
| 7%7 02.1 B2 | Ch2.1 |
. 022 A2[ [ Ch2.2 ,
. ?’ 03.1 B3| | Ch3.1 . ij
| 032 A3[ [ Ch32 |
’ ? 04.1 B4| | Cha.1 ’
042 A4l Cha.2
| 051 B5 Ch5.1 |
g : - 250V
. 052 AS5| | Ch5.2 ' sa.c/c?.?:.
' ? 06.1 B6| | Ch6.1 '
| 06.2 AB[ | Chb.2 i gg
’ ? 071 B7| | ch7.1 |
072 A7l ch7.2
? 081 Bl | Chs.1
082 A8 | Chs.2

Figure 191. DO820 with TUS831 Extended MTU Process Connections
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Appendix A Specifications

Figure 192 shows the process connections for the DO820 when installed on a

TUS811 or TU813 Compact MTU.

S E— DO820 ] TUB11/TU8I3 [ "Process B
| |
I ' 5- 250V
| | a.c/d.c.
| sk LR ——
| ? 02.1 c2| | ch2.1 |
\ 022 A2 [ ch2.2 ,
| |
. ?’ 03.1 B3| | Ch3.1 . ,Ej
| 032 A3| [ Ch3.2 i
| E 04.1 cal | cha.1 '
| 042 A4l [ Ch4.2 |
| ? 05.1 B5 |
' 052 A5 822; , 5;53_%\_’
| |
| = 63 R ehes wyu—tan
i ? 07.1 B7| | ch7.1 |

072 A7[ [ ch7.2
| ? 08.1 cs| | Chs.1 |
' 082 A8 [ Chs.2 . 'E:I
| |
| |
] EM ]

- L. . _

Figure 192. DOS820 with TUS11 or TUS813 Compact MTU Process Connections
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DO820 Digital Output Module, Relay Normally Open

Figure 193 shows the process connections for the DO820 when installed on a

TU836 Extended MTU.
!— DO820 [] TU836 !—Process
L1 ,
| LLT | 5- 250V
. N1 . a.c/d.c.
| N |
' 3.15A '
011 —— M Ch1.1 |
| 012 — 1] [Chl.2 | ®_|
| ? 02.1 ISR o1 | chaa |
: 022 ——1 22[]| ch2.2 .
| ?’ 03.1 1A 34 | chaa . ,E:I
| 032 ——— 3] [Ch32 i
? 0441 SR 4] | chat
| 042 T 5] | Ch4.2 |
| ? 05.1 SR 51| | et |
' 052 —— 52[ | chs2 .
' ? 06.1 19 61| | che.t | R
| 062 C—— T 62[[Ch6.2 | ]
[
| ? 07.1 =198 74| | ch.s |
Q72 —— 1" 72[] ch7.2
| 08 3158 g | cnas |
. 082 C——1 82[|Chs2 ' ,E:'
1 |_2 1
| L2 | 5- 250V
N2 a.c/d.c.
! EM [N2 '
L._____._.__'"_i_._._"f L. . . .

Figure 193. DOS820 with TU836 Extended MTU Process Connections
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Appendix A Specifications

Figure 194 shows the process connections for the DO820 when installed on a

TU837 Extended MTU.
T boss ™ Tus37 [ "Process
zP1 N1 , 0-250V
| N1 [ a.c./d.c.
1 11 1
12
| 13 |
14 ' I:;:I
011 B1 Ch1.1 ,
| E 012 — |
' 315A '
| ? 02.1 B2| | | ch2.1 |
. 022 —— A2 .
| o |
. % 03.1 B3| | ch3t
032 —— A3[ | ch32 2
" ez
| | a.c./a.c|
? 041 B4| | Ch4.1 ,
| 042 —— A4[| Ch42 !
| - LS
a.c./a.c|
| ? 05.1 B5 |
. 052 ——— A5 .
| = o |
, 06.1 B6 ,
062 ——— A6
1
| L 3.15A |
i ? 071 B7| | ch7.1 '
072 —— A7 Ch7.2 [
' o e
a.c./d.c|
| ? 08.1 B8 Ch8.1 |
082 —— AB||_ cChs2 '
= e
| 26 | a.c./d.c|
1 27 1
28
| Nz |
. EM ZP2 NZ[ | .
L 'Y— | _ ] L. .
Figure 194. DO820 with TU837 Extended MTU Process Connections
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Figure 195 shows the process connections for the DO820 when installed on a
TUS851 Extended MTU.

: 5-250Va.c/d.c.
B1|:
Al

O 11f" B2|] ch11 , @_I
O 1.2} A2[T chi1.2 I
R B3 |

A3 '
B4[] Ch2.1 |

021
022} AZ[T ch2.2 ,

B5:
A5[ |

0 3.1} Bel] Ch3.1 ) |E:|
032} A6l Ch3Z

B7[:

=
=
= . |
2 o alon
2=
=
=
=

|

|

|

|

|

|

_ |
Bal ] : .
|

|

|

|

|

|

|

i ASL
0 5.1} B10E| chs.1 |
05.2 A10l] Chs.2 L 5-250V a.c/d.c.

B11[

A1) |
06.1}: B12[{ che.1 .
[OX: i B A2l Chb2 | ®_|
B13 ]
INEE
B14f{ ch7.1 |

ATA[] Ch7.2
B15[: '

ol (o]
~|~

bo| =

[ A15[ |
08.1F! B16[{ Ch8.

A16|]_Chez ; IE:]

I
(o]
0
o

Figure 195. DO820 with TUS851 Extended MTU Process Connections
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DO821 Digital Output Module, Relay Normally Closed

Appendix A Specifications

DO821 Digital Output Module, Relay Normally Closed

Features

* 8 channels for 230 V a.c./d.c. relay
Normal Closed (NC) outputs.

* 8 isolated channels.
*  QOutput status indicators.

*  OSP sets outputs to predetermined state
upon error detection.

Description

The DOS821 is an 8 channel 230 V a.c./d.c.
relay (NC) output module for the S800 I/O.
The maximum output voltage is 250 V a.c.
and the maximum continuous output current
per channel is 3 A. All outputs are
individually isolated.

Each output channel consists of optical
isolation barrier, output state indication LED,
relay driver, relay and EMC protection
components.

The relay supply voltage supervision, derived
from the 24 V distributed on the ModuleBus,
gives an error signal if the voltage disappears,
and the Warning LED turns on. The error
signal can be read via the ModuleBus. This
supervision can be enabled/disabled with a
parameter.
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DO821 Digital Output Module, Relay Normally Closed

Six different types of MTUs can be used. The TU831/TU851 Extended MTU,

TU811 Compact MTU, and TU813 Compact MTU enable two wire connection to
the devices without additional terminals. The extended MTU, TU836, provides an
individual fuse (3 A max.) per channel on the load outlet terminals. The extended
MTU, TU837 provides an individual fuse (3 A max.) per channel. Outputs can be
individually isolated or grouped by bridging. Signal return terminals are provided in

two groups of four terminals.

Technical Data

Table 89. DOS21 Digital Output Module Specifications

Feature . pO821
Digital Output Module
Number of channels 8
Type of output Relay (NC)
Voltage range 5-250V a.c./d.c.
Load current, maximum 3A
Load current, minimum 5 mA

Max. make current

30 A, 200ms, L/IR >10 ms

Max break power

a.c. 720 VA @ power factor > 0.4,
d.c.40 WL/R<40ms

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Pick-up time, maximum 9 ms
Release time, maximum 5ms
Number of operations per hour, 2000
maximum

Number of operations per lifetime:

Mechanical >20 x 10°
Electrical >1x 108

3BSE020924-600 A
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DO821 Digital Output Module, Relay Normally Closed

Appendix A Specifications

Table 89. DOS21 Digital Output Module Specifications (Continued)

Feature . DO821
Digital Output Module
Current consumption 5 V (Modulebus) |60 mA
Current consumption 24 V (Modulebus) | 140 mA
Power dissipation M 29W

Output Set as Predetermined (OSP)
timer

256, 512, 1024 ms

Power supervision

24/12 V Relay power converter monitor

Isolation

Individually isolated from ground
(RIV=250 V)

Module termination units

TU811, TU813, TU831, TU8B36, TU837,
or TU851

MTU keying code CA
Rated insulation voltage 250V
Dielectric test voltage 2000 V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.

452

3BSE020924-600 A



Appendix A Specifications DO821 Digital Output Module, Relay Normally Closed

Block Diagram DO821

xt_BCc_ OUTPUTCHANNELS
M o4y § B v 1
| ov2av || 24V |
' » Cox2
| FAUT®——— | | |
. RUN Q——— | |
WARNING (——
12V SUPER-
< | OSP &— | | VISION |
§ | ERROR 1-8 SI' 011
o |. +5VI ] - .
a | +5V_| D MBI-1 Q? 01.2 3
g | POWER-OK, % :: ASIC | }CH ’@ | §
2 | vy 7, | 021,/ %
o o
= =]
| DAT [ | @ 022, |3
DAT-N _|RS-485| 4] 4_’&2,@ E§ %
| POS0-9 4 || . ! |
'BLOCK | .
| || ‘ |
i | | '?08.1!
! [ ] @ %:l 19082,
| EEPROM |« cHg @ i
L B 3

Figure 196. DOS21 Block Diagram
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Appendix A Specifications

Process Connections

Table 90. DOS821 Process Connections

Process TU811/TU813 TU831 TU836 TU837 TU851

Connection Terminal Terminal Terminal Terminal Terminal
Ch 1.1 Output B1 B1 11 (fused) B1 B2
Ch 1.2 Output A1l A1 12 A1 (fused) A2
Ch 2.1 Output C2 B2 21 (fused) B2 B4
Ch 2.2 Output A2 A2 22 A2 (fused) A4
Ch 3.1 Output B3 B3 31 (fused) B3 B6
Ch 3.2 Output A3 A3 32 A3 (fused) AB
Ch 4.1 Output C4 B4 41 (fused) B4 B8
Ch 4.2 Output A4 A4 42 A4 (fused) A8
Ch 5.1 Output B5 B5 51 (fused) B5 B10
Ch 5.2 Output A5 A5 52 A5 (fused) A10
Ch 6.1 Output C6 B6 61 (fused) B6 B12
Ch 6.2 Output AB A6 62 AB (fused) A12
Ch 7.1 Output B7 B7 71 (fused) B7 B14
Ch 7.2 Output A7 A7 72 A7 (fused) A14
Ch 8.1 Output C8 B8 81 (fused) B8 B16
Ch 8.2 Output A8 A8 82 A8 (fused) A16
Process Power - - L1, N1 N1, N1, 11,12, |-
Source 1 13, 14
Process Power - - L2, N2 N2, N2, 25, 26, |-
Source 2 27,28
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DO821 Digital Output Module, Relay Normally Closed

Figure 197 shows the process connections for the Digital Output Module DO821

when installed on a TU831 Extended MTU.

S E— Doszi T Tust [ "Process
| |
' ' 5- 250V
| | a.c/d.c.
! 01.1 B1] | ch1.1 |
| z 012 A1[ [ Ch12 l ®_\
| ?— 02.1 B2| | Ch2.1 |
. 022 A2l [ Ch2.2 .
| |
| 7%7 03.1 B3| | Ch3.1 . ,Ej
| 032 A3l [ Cha2 |
i ? 04.1 B4| | Ch4.1 |
042 A4l [ Chd2
| E’ 05.1 B5, \
. 052 AS 822; : 5a?c§d5.(<):\./
| |
' 7%7 06.1 B6| | Ch6.1 '
| 062 A6l | Ch6.2 | ®_\
i ? 07.1 B7| | Ch7.1 |
Q72 A7l [ ch7.2
‘ —E— 08.1 Bg| | Ch8.1 ‘
. 082 AB| | Ch8.2 ' ’Ej
| |
| |
[ EM [
L Y————_ . L

Figure 197. DO821 with TUS831 Extended MTU Process Connections
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Figure 198 shows the process connections for the DO821 when installed on a
TUS811 or TU813 Compact MTU.

DO821 [ Tu811/TU813 MProcess
' 5- 250V
| a.c/d.c.
Z 011 B1| | Ch1.1 |
012 A1l Ch12 | ®—\
% 021 c2| | ch2.1 |
022 A2[ [ ch2.2 ,
? 03.1 B3| | ch3.1 . ,Ej
032 A3[ [ Ch3.2 ,
|
% 04.1 c4| | cha
042 A4l Cha.2 |
g 051 B5| | Chs.1 |
052 A5[ [ Cch5.2 . 5 - 250V
| a.c/d.c.
% 06.1 6| | Che.1 .
06.2 AB| [ Chb.2 | @ |
|
? 071 B7| | Ch7.1 |
Q72 A7] | Ch7.2
? 081 cs| | chs.1 |
082 A8| [ Ch82 . 'E:I
EM ,

Figure 198. DOS821 with TUS11 or TUS813 Compact MTU Process Connections
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DO821 Digital Output Module, Relay Normally Closed

Figure 199 shows the process connections for the DO821 when installed on a

TU836 Extended MTU.
r DO821 [ Tu836 MProcess
L1 ,
| LLT | 5- 250V
. N1 . a.c/d.c.
’ [N1 ’
' 3.15A '
‘E’ 0 1.1 ——— 11]]Ch1.1 | @_‘
| 012 T— 12[ [ ch1.2 I
| ? 02.1 IR 540 | ch2a |
. 022 LT 22]] ch2.2 .
| 3.15A |
. ?7 03.1 ——— 31||ch31 . /Ej
032 ——— 32 [ Ch32 |
| |
' 3.15A '
? 04.1 22 41| | Ch4a |
| 042 C——1 42[| Ch4:2
| ——t 05.1 SR 54| | chst |
| I 052 ——"52[| ch5.2 .
3.15A
' ? 06.1 R 61 | cheud ' R
| 062 T 62 [ Ch62 | |
[
' 3.15A '
| ? 071 ——= 71| | ch7.1 |
Q72 L—— T 72]| ch7.2
3.15A
| ? 08.1 A 1] | cheua |
. 082 ——1 82| cnsz '
1 L2 1
’ [L2 ’ 5- 250V
N2 a.c/d.c.
' EM [N2 '
L 'Ymm—m—————— I L. . .

Figure 199. DOS821 with TU836 Extended MTU Process Connections
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Figure 200 shows the process connections for the DO821 when installed on a

TU837 Extended MTU.

L Dbosar T 7Tussr [ TProcess
| ZP1 N1 | 230V
| N | v
' _@_ 01.1 B1 Ch1.1 .
| | 012 —— Al Ch1.2 [
' TR 44 . ,—‘—‘
| ? 02.1 B2| L Ch2.1 |
. 022 —— A2 ch2.2
| 3T5A" 12| | |Bridging |
' ? 03.1 B3 Ch3.1 .

032 —— A3 Ch3.2 |
' = —
| ? 04.1 B4| | Cha.1 |

04.2 ——1 A4 Ch4.2 [

230V
| "@* 05.1 B5 Ch5.1 | ~
' 052 ——— A5 Ch5.2 )
| 315A o5 ! @
: ? 06.1 B6| {~ Ché.1 '
| 06.2 —— A6 Ch6.2 |
| I L

T 3.15A 92¢ Bridging .
| ? 07.1 B7 Ch7.1 |

072 —— A7 Ch7.2 1
| 15 27 : ’_I_l

== 08.1 Bs| | chs.1 | -
' [ 082 — A8 Chs.2 ] Ej
‘_ﬂ'SA_' 230V
| N2 ' 230V
zZP2 N2 | L

! EM !
I______ELJ____T Lo

Figure 200. DOS821 with TU837 Extended MTU Process Connections
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Figure 201 shows the process connections for the DO821 when installed on a
TUS851 Extended MTU.

— e T T A M 777
DO821 TuB51 . Process .
: 5-250V a.cid.c. !
B1 | | |
5 AT [ \
011 B2 [1 chi . ®_| |
o12[ A2 |] Chi.2 | ¢¢
: B3 | | |
A3 [
021 B4 [] ch2.1 | |
022 AZTT Ch2.2 , ,
B5 |
[ A5 [ | |
0 3.1} B6 || Ch3.1 | E:] |
032} A6 | Ch32 ] |
i B7 [ |
g AT | . |
041} B8 || Cha.1
042 ASTT cha.2 | |
B9 | ' \
I A9 |
05.1}: B10J1 cns.1 | — |
052[: A10}] Chs.2 ' 5-250V a.c/d.c. |
B11 ]! | — |
A1 ]S
o061} B12]] Ché.1 ' '
062" A7 || Cho.Z ] ®_I |
b B13 | |
A3 [ . |
07.1 B14|] ch7.1 | |
072 ATd|[ ch7.2
B15[. . \
B A15 [ | |
081} B16[] Chs.1 'E:I
08.2}: A16[] Ch82 [ '
_—— . . _ ] L. — - — - — - — _ 1

Figure 201. DOS821 with TU851 Extended MTU Process Connections
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DO828 Digital Output Module, Relay Normally Open

Appendix A Specifications

DO828 Digital Output Module, Relay Normally Open

Features
e 16 channels for 125V d.c. / 250V a.c. relay
outputs.

. 16 isolated channels.
*  QOutput status indicators.

*  OSP sets outputs to predetermined state upon
error detection.

Description

The DOS828 is an 16 channel 125V d.c. / 250V a.c.
relay output module for the S800 1/0O. The
maximum output voltage is 125V d.c. / 250V a.c.
and the maximum continuous output current per
channel is 2 A. All outputs are individually
isolated.

Each output channel consists of optical isolation
barrier, output state indication LED, relay driver,
relay and EMC protection components.

The relay supply voltage supervision, derived from
the 12 V distributed on the ModuleBus, gives an
error signal if the voltage disappears, and the
Warning LED turns on. The error signal can be
read through the ModuleBus. This supervision can
be enabled/disabled with a parameter.

Mr Q\j

"
W [ ]
' M

) C
k|
[
7
a

) C
1k
"
12
13
14

) C
15
16
Doaze
16ch Relay 24-2500

L]

L/

DO&28 can be used on the Extended MTU TUS851. The TU851 Extended MTU

provides two terminals per channel.
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DO828 Digital Output Module, Relay Normally Open

Technical Data

Table 91. DOS828 Digital Output Module Specifications

Feature - DO828
Digital Output Module
Number of channels 16
Type of output Relay (NO)
Voltage range 5-250V a.c. / 5-125V d.c.
Load current, maximum 2A
Load current, minimum 5 mA
Max. make current 30 A, 50ms, resistive
Max break power a.c. 500VA
d.c 60W

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Pick-up time, maximum 10 ms

Release time, maximum 5ms

Number of operations per hour, 2000

maximum

Number of operations per lifetime:

Mechanical >20 x 10°

Electrical at 30 V d.c. / 250 V a.c. >0,16 x 108 (2 A resistive)
Current consumption 5 V (Modulebus) |45 mA

Current consumption 24 V (Modulebus) |80 mA

Power dissipation (1) 3.5W

Output Set as Predetermined (OSP)
timer

256(), 512, 1024 ms

Power supervision

12 V Relay power converter monitor

3BSE020924-600 A
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Appendix A Specifications

Table 91. DOS828 Digital Output Module Specifications (Continued)

Feature

DO8238
Digital Output Module

Isolation

Channel wise isolated (RIV 250)

Module termination units

TU851

MTU keying code ED
Rated insulation voltage 250V
Dielectric test voltage 2000V a.c.

(1) Power dissipation is calculated with 70 percent of the channels activated.
(2) 256 ms are used for Master. Set by the user for MOD.

462

3BSE020924-600 A



Appendix A Specifications

DO828 Digital Output Module, Relay Normally Open

Block Diagram DO828

Proceas Domain

\

BIC 5V Domain 2412V Domain
EEPROM
|
RN @—
FAJLT '®_‘ _Ch1
WHRR NG '®_
e 48— -ch2
M
0O fe—DAT
o T e b Ch3
E —DAT-—
|
E I
B MBI-1 ,
U [ Gk AsIC |
5 [=TET I S— |
- 1
c !
a - @
: qin
A
E niLoes —
C rEseT @“'
;i Ch16 Lﬂm
R ‘O50-6
‘EITDr 1‘16 13 Supnramns
+24\ De/De
0V (24V) 28V —12v [

Mmoo DD

ROo-EOMZZO0

Figure 202. DOS28 Block Diagram
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Process Connections

Table 92. DOS828 Process Connections

Process TU851
Connection Terminal
Ch 1.1 Output B1
Ch 1.2 Output A1
Ch 2.1 Output B2
Ch 2.2 Output A2
Ch 3.1 Output B3
Ch 3.2 Output A3
Ch 4.1 Output B4
Ch 4.2 Output A4
Ch 5.1 Output B5
Ch 5.2 Output A5
Ch 6.1 Output B6
Ch 6.2 Output A6
Ch 7.1 Output B7
Ch 7.2 Output A7
Ch 8.1 Output B8
Ch 8.2 Output A8
Ch 9.1 Output B9
Ch 9.2 Output A9
Ch 10.1 Qutput B10
Ch 10.2 QOutput A10
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Table 92. DO828 Process Connections (Continued)

Process TU851
Connection Terminal
Ch 11.1 Output B11
Ch 11.2 Output A1
Ch 12.1 Qutput B12
Ch 12.2 Output A12
Ch 13.1 Output B13
Ch 13.2 Output A13
Ch 14.1 Qutput B14
Ch 14.2 Output A14
Ch 15.1 Output B15
Ch 15.2 Output A15
Ch 16.1 Output B16
Ch 16.2 QOutput A16
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Figure 203 shows the process connections for the Digital Output Module DO828
when installed on a TU851 Extended MTU.

H 125V d.c. 1 250V ac
| 4 I a.eid.c |

i 8 @

s

125V d.c. / 250V ac

a6 e

i i) |

'
; 'Ej 125y “’{dﬁ;“fw ac !
I 3|

2 |

|
' 125V de 250V ac I
[ acid.c. "

8 !

Figure 203. Field Connection Example with TUS851 Extended MTU
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DO840 Digital Output Module

Features

. 16 channels for 24 V d.c. current
sourcing outputs.

*  2isolated groups of 8 channels with
process voltage supervision.

*  Advanced on-board diagnostics.
e Output status indicators.

*  OSP sets outputs to predetermined state
upon error detection.

*  Redundant or single applications.

*  Current limited and over-temperature
protection.

ﬁﬂﬂﬂﬂ&ﬂMdOSI'ﬂ
S
™

Description

The DO840 is a 16 channel 24 V digital
output module for single or redundant
application. This module has 16 digital
outputs. The maximum continuous output
current per channel is 0.5 A. The outputs are
current limited and protected against over
temperature. The outputs are divided into two
groups with eight output channels and one
voltage supervision input in each group.

Each output channel consists of a current wun:i z‘ﬂ V 0.5A

limited and over temperature protected high
side driver, EMC protection components,
inductive load suppression, output state
indication LED and optical isolation barrier.

-y
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In addition to the four module LEDs, DO840 has one LED (Yellow/Red) per
channel (16) that indicate output state and channel error (Yellow = output is
energized, Off = output is de-energized, Red = channel error).

External channel error is reported if process power is low and channel has over load.
Internal channel error is reported if output driver or main power switch has failed.
Module error is reported if internal power has failed or if internal communication
link between the modules in redundant applications has failed.

ﬂ The pulse tests inverts all outputs for the group for < 1ms in intervals of 100 ms.
That will give a short pulse < 1ms on the output. The pulse tests can be
enabled/disabled by parameter.

The outputs can be set in two different modes for handling of over load, automatic
reset or latch on fault mode.

The outputs are current limited and protected against over temperature. If the
outputs are overloaded the output current will be limited. In automatic reset mode
the power dissipation in the output stage will increase and the output will shutdown
if the temperature in the output stage increases above 150°C (302°F). The output
will switch on again automatically as the component temperature has decreased to
about 140°C (284°F). In Latch on Fault mode the outputs will switch off and stay so
until the overload has disappeared and the fault is acknowledged. If any output is
shutdown due to overload the indication LED on that channel is also switched to
red.

Five different types of MTUs can be used for single applications. TU830/TU833
Extended MTU and TU810 (or TU814). The TU812 Compact MTU has a D-Sub 25
pin (male) connector for connection to the process.

For redundant applications there are three types of MTUs, TU842/TU852 for
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail.
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D0O840 Digital Output Module

Technical Data

Table 93. DO840 Digital Output Module Specifications

Feature

DO840
Digital Output Module

Number of channels

16 (2 x 8)

Type of output

Transistor current sourcing, current
limited

Voltage range 19.2-32Vd.c.
Load current, maximum 0.5A
Maximum continuos load current total per |4A @ <40°C
module 2A @ <55°C
Short circuit current per channel, 25A
maximum

Leakage current, maximum <10 pa

Loop monitoring

Short circuit detection in energized
state.

On-state voltage drop <0.3V

Maximum Field Cable Length 600 meters (656 yd.)
Current consumption 5 V (Modulebus) 130 mA

Current consumption 24 V (process 200 mA

power supply, UPx), no external load

Power dissipation (1) 43 W

Output Set as Predetermined (OSP) timer

256, 512, 1024 ms

Process voltage supervision

2 channels (1 per group)

Isolation

Groupwise isolated from ground

Mounting termination units

TU810, TU812, TU814, TU830,
TUB833, TU842 or TU843 and TU852
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Table 93. DO840 Digital Output Module Specifications (Continued)

Feature . DO840
Digital Output Module
MTU keying code CE
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 24 VV and 4 A total load.

Block Diagram DO840

T T T T T T T T m
| FAULT Q— |
: RUN-N — :
WARN-N &—
| 0SP &— |
\MSL OUT MSL_txd '
| g |
[MSL IN MSL_rxd1 |
' UP1 UP2 MBI |
| | ‘L FPGA |
. (%:::::::::: .
KA
ouT1-8 DO Circuits CH1-8 '
| & |
OUT9-16 |1 circuits CHY-16 '
R o ||
' UP1 UP2 '
T ] |
ﬁ |
EM_ T VA
Lo _

Figure 204. Block Diagram DOS840
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Process Connections

Table 94. DOS840 Process Connections

Process TU810 DSub2s |Tussomusss| TUB42 TU852
Connection (or TU.814) male Terminal TU8.43 Terminal
Terminal Connector" Terminal
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ 1,14 (X1a
and X1b)
0Vd.c. L1- 2,15 L1-(2) L1- 2,15 (X1a
and X1b)
Ch1/Ch 2, L1+ - - - -
Ch 1 Output C1 3 C1 C1 3 (X1a)
Ch 2 QOutput B1 16 C2 C2 16 (X1a)
Ch1/Ch 2, L1- A1 - A1, A2 A1, A2 -
Ch 3/Ch 4, L1+ - - - - -
Ch 3 Output Cc2 4 C3 C3 4 (X1a)
Ch 4 Output B2 17 C4 C4 17 (X1a)
Ch 3/Ch4, L1- A2 - A3, A4 A3, A3 -
Ch 5/Ch 6, L1+ - - - - -
Ch 5 Output C3 5 C5 C5 5 (X1a)
Ch 6 Output B3 18 C6 C6 18 (X1a)
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 -
Ch7/Chs, L1+ - - - - -
Ch 7 Output C4 6 c7 C7 6 (X1a)
Ch 8 Output B4 19 C8 C8 19 (X1a)
Ch 7/Ch 8, L1- A4 - A7, A8 A7, A8 -
Ch 9/Ch 10, L2+ - - - - -
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Appendix A Specifications

Table 94. DO840 Process Connections (Continued)

TU812
Process TU810 D-Sub 25 TU830/TU833 Tugaz TU852
. (or TU814) . TU843 .
Connection . male Terminal . Terminal
Terminal Connector(! Terminal
Ch 9 Output C5 7 (04°] (04°] 7 (X1a)
Ch 10 Output B5 20 C10 C10 20 (X1a)
Ch 9/Ch 10, L2- A5 - A9, A10 A9, A10 -
Ch 11/Ch 12, L2+ - - - - -
Ch 11 Output C6 8 C11 Cc11 8 (X1a)
Ch 12 Output B6 21 C12 Cc12 21 (X1a)
Ch 11/Ch 12, L2- A6 - A11, A12 A11, A12 -
Ch 13/Ch 14, L2+ - - - - -
Ch 13 Output Cc7 9 C13 C13 9 (X1a)
Ch 14 Output B7 22 C14 C14 22 (X1a)
Ch 13/Ch 14, L2- A7 - A13, A14 A13, A14 -
Ch 15/ Ch16, L2+ - - - - -
Ch 15 Output C8 10 C15 C15 10 (X1a)
Ch 16 Output B8 23 C16 C16 23 (X1a)
Ch 15/Ch16, L2- A8 - A15, A16 A15, A16 -
+24 V d.c. L2+ (2) 11, 24 L2+ (2) L2+ 11, 24 (X1a
and X1b)
OVd.c. L2- 12,25 L2- (2) L2- 12, 25 (X1a
and X1b)

(1) Pin 13 connected to connector body for EM.
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D0O840 Digital Output Module

Figure 205 shows the process connections for the Digital Output Module DO840

when installed on a TU830/TU833 Extended MTU.

r DO840 TU830/TU833 MProcess
\ _ [M| L1+ | | +24v \
Supervise [E— R
| — Fuse L1- B ov |
, T4 ,
o ]
B1B2 | L1+
| 01 CI[ [ Ch1 |
. 02 C2l [ ch2 ,
@_1 L1 AA ] Li-
| B3B4 | L1+ I
. 03 cal [ cha )
04 Ca[T chd E:j
| @ - L1- A3AL L1- |
\ B5.A6 | L1+ .
@ 05 Cs[[ Ch5
| 06 el Ché |
LD @_1 L1- A5A6 | Li- .
B7.88 | L1+
| 07 Cil [ ch7 ’
, 08 C8[ [ chs ,
@_1 L1- ATA8 | L1-
| BoB10| | L2+ |
| @ 09 col | cho .
010 C10[ [ ch10
| @_1 [2- A9 A0 _L2- |
| B11,B12| | L2+ '
011 CI1[ ] Cch11
| 012 Ci2[ [ Chi2 |
. @_1 [2- ATTAT2] | L2- ,
| B13B14| | L2+ |
013 c13l | chis
' 014 Cc14] | ch14 ' I:::I
| Zj — - ATBAIA | Lo |
B15,B16, L2+ |
| 015 C15[ [ chis |
016 C16[ | Ch16
| @J [ ATBAl6[ | L2 |
! _ 11 P3A o || +2av '
| Supervise ¢ m——r |
| Fuse L2- | oV
' EM LZ-AL_ '
L L. -

Figure 205. DO840 with TU830/TU833 Extended MTU Process Connections

3BSE020924-600 A

473



DO840 Digital Output Module Appendix A Specifications

Figure 206 shows the process connections for the Digital Output Module DO840
when installed on a TU810 or TU814 Compact MTU.

T Dposao T  TUu81I0 [ MProcess

' (or TU8B14) '

' L1+ _ | | +2av -

Supervise LT+ T [

| L1- ov |

. 3 .

] @ 01 c1| | cht | ®_‘
02 B[ Ch2

i Zj - AT LA |

. @ 03 col | ch3 .
04 B2[ [ Ch4

| @_1 L1- A2[[L1- | E:j

' @ 05 cal | chs '

| 06 B3l Ché |

DL @_1 L1- A3 [L1- .

’ @ 07 cal | ch7 |

. 06 Ba[T Chs ,

| @_1 L1- A4l Ti1- |

. @ 09 cs| | cho . ®_‘
010 B5[ [Ch10

| Zj - A5 TL2- |

on C6| | Ch11
012 B6| [ Ch12

’ 013 C7| | ch13 |
! 014 B7| [Ch14 ] I:::I

|
| i
' @ 015 csl | ch1s .
016 B8[ [ Ch16
| @_1 - A8[ [L2- |
' ] D L2+ | | +24v '
| Supervise d L2+ |
. ov
M L2
) 5 Lo

Figure 206. DO840 with TU810 or TU814 Compact MTU Process Connections
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Figure 207 shows the process connections for the Digital Output Module DO840
when installed on a TU812 Compact MTU.

r DO840 TU812 |_—! - o
| | supenvise. w24V UP1 1, o1
. uP1/14 | | 14
| v ZPli2. .- 2
. @ 01 TZP1!15 | | 28]
| Zj ?12_ | om  sis, -3
ch2  sohe, | | S8l
| @ 83 L _ch3 s34, ' 4
@—‘ L ch4 34F || \_']_l|
| @ 05 Chs  s5.5 | | 5
@_1 L1- che  se8, | |18
ol @ N o sl (o8 | Comemn
| CL: ch 819, = | 19
EZ }' ch9  sol 7 - 7]
| @ 09 ch10 310!20 | ‘ 320| o
@_1 L2- Ch11 s11!_8k| | - 8
| @ 011 Ch12 gq221, + 210
°L122_ chs sial9, | |59
L] @ chi4 sta22, ' | 522
| @ 812 ch15 s15|10 | | 1o|
@—1 [2- Ch16  S1623 22
| @ 8112 +24V JUP2 11 | ‘ 11 |
@_1 L2- UP2,24 >2417
| Supervise 1 VP22 ! ! 14—
i — — zP2[25 RE:
M8, , |, 13
i_ o—b-_i S N

Figure 207. DO840 with TUS812 Compact MTU Process Connections
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Figure 208 shows the process connections for the Digital Output Module DO840
when installed on a TU842 or TU843 Redundant MTU.

e e 4 -
r DO840 TU842/TU843 I_Process
. .
| L1+g | | +24v ’
I SumNi Ii_11+T—_— OV I
| — o
P o1 c1l | ch
! 02 Co[[chz
| Zi — 13- ATAZ [ L1-
@ 03 cal cns |
! 04 Cha
| @_l L1 AAAL ] L1- | E::l
05 csl | cns
! 06 Co[ [ Che
| 1 @J L1- A5AG | L1 |
o7 c7l| chr
' 08 Ce chs
| @_l L1- ATAS [ L1 |
09 col | cho
' 010 C10[ [ Chto T
| Zj — 2 ASATOL | Lo- i
011 c11]| cnm
! 012 Ci2 Ch12 '
| L @_1 2- ATTATZ | L2- |
, 013 c13| | cns
o014 c14] | chia I:::I
| @_1 [2- AT3ATA] | L2- i
X 015 cis|| cnis
016 C16[ | chie
| @—' [ Al5At6] | L2- |
- — Lo | | +2av
! Supervise hd [ L2 | !
L2- ov
EM 2t
.
. =] .
DO840
| Supervise -7 |
1 ] 1
01 |
07
. .
| 015 |
016
| Supervise ] |
—' g L _ ]
. o .
L . __ _ 4

Figure 208. DO840 with TU842 or TU843 Redundant MTU Process Connections
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Figure 209 shows the process connections for the Digital Output Module DO840

when installed on a TU852 MTU.

L LY

A o .
A4 I -
KA c
e e :
s
@—' —i ==
. ChT
A o L
@_' P AEE Chs
A c
A—fs :
A [ S 5
B
@7’!.
EM

:

Figure 209. DO840 with TU852 Compact MTU Process Connections

Process
Connection
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DO880 High Integrity Digital Output Module

Features

16 channels for 24 V d.c. current
sourcing outputs in one isolated group.

Redundant or single configuration.

Loop monitoring, supervision of short
and open load with configurable limits
(see table Table 95).

Diagnostic of output switches without
pulsing on outputs.

Advanced on-board diagnostics.

Output status indicators (activated/error).

Degraded mode for normally energized

channels (supported from DO880 PR:G).

Current limitation at short circuit and
over-temperature protection of switches.

Fault tolerance of 1 (as defined in IEC
61508) for output drivers. For ND
(Normally De-energized) systems,
outputs can still be controlled with error
on output drivers.

Certified for SIL3 according to IEC
61508.

Certified for Category 4 according to EN
954-1.

Description

2=
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16ch 24V 0.5A @
5

'

The DO880 is a 16 channel 24 V digital output module for single or redundant
application. The maximum continuous output current per channel is 0.5 A. The
outputs are current limited and protected against over temperature.
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Each output channel consists of a current limited and over temperature protected
high side driver, EMC protection components, inductive load suppression, output
state indication LED and an isolation barrier to the Modulebus.

In addition to the four module LEDs, DO880 has one LED (Yellow/Red) per
channel (16) that indicates the output state and channel error (Yellow = output is
energized, Off = output is de-energized, Red = channel error).

The outputs can be set in two different modes for handling of over load, automatic
reset when overload/short is removed or manual reset by operator (forcing output
off and on).

The outputs are current protected and protected against over temperature. If load
increases above 0,6A, the output will be switched off and an external channel error
reported.

Five different types of MTUs can be used for single configuration. TU830/TU833
Extended MTU and TU810 (or TU814). The TU812 Compact MTU has a D-Sub 25
pin (male) connector for connection to the process.

For redundant configuration there are three types of MTUs, TU842/TU852 for
mounting on a horizontal DIN rail and TU843 for mounting on a vertical DIN rail.

Shielded field cables are required for process connections (over all shield is
sufficient if a multi core cable contains sorted signal types).

Self-diagnostic Functions

The module cyclically performs comprehensive self-diagnostic. Detected failures
are grouped and reported as described below:

*  Errors in External power supply and detected field loop fault will be reported as
External error.

»  Errors in circuits only affecting specific channels on the module (short circuits,
open circuits, stuck-at faults) will be reported as Internal channel error.

*  Errors in internal power supplies, Errors in micro controller, FPGA and
Memory will be reported as Module Error.
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Technical Data

Table 95. DOS80 High Integrity Digital Output Module Specifications

Feature

DO880
Digital Output Module

Number of channels

16

Type of output Transistor current sourcing, current
limited

Voltage range 19.2-32V

Load current, maximum 0.5A

Maximum continuos load current total 8A @ <55°C

per module

Short circuit current, maximum

See Figure 210

Leakage current, maximum

<100 pA

Loop monitoring

Open circuit and short circuit detection
in both de-energized and energized
state. Configurable for loop resistance
from 50 Q to 2 kQ depending on
configuration and mode of operation
(when using inductive loads, the time
constant (L/R) should be less than 3ms).

De-energized safe voltage at fault

<5V

De-energized safe current at fault <35 mA

On-state voltage drop <0.8V

Maximum field cable length 600 meters (656 yd.)
Current consumption 5 V (Modulebus) |45 mA

Current consumption 24 V (Modulebus) |55 mA (max)
Current consumption 24 V (process 10 mA

power supply, UPx), no external load
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Table 95. DOS880 High Integrity Digital Output Module Specifications

(Continued)
Feature . DO880
Digital Output Module
Power dissipation 5.6 W (0,5 A x 16 channels)
Maximum switching frequency 1.25 Hz
Process voltage supervision Yes
Isolation Yes
Mounting termination units TU810, TU812, TU814, TU830, TU833,
TU842, TU843 and TU852
MTU keying code FE
Propagation delay Modulebus output 15 ms max
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.
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- 1
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Figure 210. Short circuit current, worst case

The short circuit current is dependent on the power supply and the cable resistance.
A configuration with a power supply with very low internal resistance and a very
low cable resistance represents the worst case.
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Block Diagram DO880

SHUNT

MUX

Figure 211. Block Diagram D0880

MUX

MCU
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Process Connections

Shielded cables® should be used for process connections (over all shield is sufficient
if a multi core cable contains sorted signal types).

Table 96. DOSS80 Process Connections

Process TUs10 DTSUl?l: 225 TU830/TU833 TU842 TU852
Connection (or TU.814) male Terminal TU8.43 Terminal
Terminal Connector(! Terminal
+24V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) 1,14 (X1aand
X1b)
0Vd.c. L1- 2,15 L1-(2) L1-(2) 2,15 (X1aand
X1b)
Ch 1 Output C1 3 C1 C1 3 (X1a)
Ch 2 Output B1 16 C2 C2 16 (X1a)
Ch 1/Ch 2, L1- A1 - A1, A2 A1, A2 -
Ch 3 Output Cc2 4 C3 C3 4 (X1a)
Ch 4 Output B2 17 C4 C4 17 (X1a)
Ch 3/Ch 4, L1- A2 - A3, A4 A3, A3 -
Ch 5 Output C3 5 C5 C5 5 (X1a)
Ch 6 Output B3 18 C6 C6 18 (X1a)
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 -
Ch 7 Output C4 6 Cc7 C7 6 (X1a)
Ch 8 Output B4 19 C8 C8 19 (X1a)
Ch 7/Ch 8, L1- A4 - A7, A8 A7, A8 -
Ch 9 Output C5 7 C9 C9 7 (X1a)
Ch 10 Output B5 20 C10 c10 20 (X1a)

C. For use without shielded cables, see Technical Description 3BSE070238
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Table 96. DO880 Process Connections (Continued)

TU812
Process TUg10 D-Sub 25 TU830/TU833 Tugaz TU852
. (or TU814) . TU843 .
Connection . male Terminal . Terminal
Terminal Connector(! Terminal
Ch 9/Ch 10, L2- A5 - A9, A10 A9, A10 -
Ch 11 Output Cé6 8 Cc11 Cc11 8 (X1a)
Ch 12 Output B6 21 Cc12 C12 21 (X1a)
Ch 11/Ch 12, L2- AB6 - A11, A12 A11, A12 -
Ch 13 Output Cc7 9 C13 C13 9 (X1a)
Ch 14 Output B7 22 C14 C14 22 (X1a)
Ch 13/Ch 14, L2- A7 - A13, A14 A13, A14 -
Ch 15 Output C8 10 C15 C15 10 (X1a)
Ch 16 Output B8 23 C16 C16 23 (X1a)
Ch 15/Ch16, L2- A8 - A15, A16 A15, A16 -
+24 V d.c. L2+ (2) 11,24 L2+ (2) 12+ (2) 11, 24 (X1a
and X1b)
OVd.c. L2- 12, 25 L2-(2) L2- (2) 12, 25 (X1a
and X1b)

(1) Pin 13 connected to connector body for EM.
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Figure 212 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU830/TU833 Extended MTU.

r DO880 [ ] TU830/TU833 MProcess
' B3A e || s2av '
| I | |_1+L_
| Fuse  1-- ov |
, L] ,
B1.B2[ | L1+
| 01 cil T cht |
. 02 C2[ [ Cch2 ,
@_1 Ti- ATA [ LI-
| B3B4 | L1+ I
. 03 cal [ cha .
04 CA T ch4 E:j
| @_1 L1 A3A4 ] Li- !
\ B5.A6 | L1+ .
@ 05 csl [ Chs
| 06 el Ché |
. @_1 L1- A5A6 | Li- .
B7.88 | L1+
| 07 C7il [ ch7 ’
, 08 C8[ [ chs ,
@_1 L1 ATAS| [ Li-
| B9,B10 | L2+ |
| 09 col | cho .
010 C10[ [ ch10
| @_1 L2- AGAT0[ | L2 |
| B11,812] | L2+ |
0 11 CI1[ [ ch11
| 012 Ci2[ [ Ch12 |
T @_1 L2- AT1A12 L2- .
| B13B14| | L2+ |
013 c13] | chi3
' 014 c14] | ch14 ' I:::I
| Zj - ATBAIA | Lo |
B15,B16, L2+ |
. 015 c15] | chis |
016 C16 | Ch16
| Z j - ATBAl6[ | L2 |
! _ P3A o || +2av '
| Supervise m——r |
| Fuse L2- | oV
' EM L2-‘L_ '
L L. -

Figure 212. DO880 with TUS830/TU833 Extended MTU Process Connections
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Figure 213 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU810 or TU814 Compact MTU.

I E— Dosso T  Tus10 [ MProcess
i (or TUB14) |
. L1+ _ | | +2av -
RES SN
| L1- ov |
] @ 01 c1 | cht |
02 BI[ | Ch2 &
i Zj - AT LA |
. @ 03 cal | ch3 .
04 B2 | Chd IZ:ZI
| Zj L1- A2[ [L1- |
' @ 05 cal | chs '
| 06 B3 Ché |
DL @_1 L1- A3 [L1- .
’ @ 07 cal | cn7 |
. 08 Bal | Chs ,
| @_/ L1- A4l [11- |
' 09 C5 Ch9 '
@ 010 B5[ [ Ch10 ®—‘
| Zj - A5 TL2- |
| |

on C6| | Ch11
012 B6| [ Ch12

’ 013 C7| | ch13 |
' 014 B7| [ Ch14 ] I:::I

| |
[
' 015 cs| | chis -
016 B8[ [ Ch16
| @_1 [2- A8[ 1L 2- |
' , Lo+ | | +2av '
| Supervise L2+ |
L2- ov
EM
e L L. .

Figure 213. DO880 with TUS810 or TU814 Compact MTU Process Connections
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Figure 214 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU812 Compact MTU.

- DO880 | TU812 I_—!_l —
+24v UP1 4. 1

! — uP1|14 | | 14
| o ZP1ll2. ., . —2
Lzesis | [Ss8

1 | cnt s1t8, ' (-3

—|O|O
N|—

@ chz_soe, | | Sl
| @ 82 L _ch3 s34, ' ' 4

[Z = | Cha S4F | | \_']_l|
| @ 82 Chs 555 | | \i|

L1- | Ché S6118 18

| @—‘ | B | Process
T @ 07 | Ch7 S7i 2 | | >—6-'— Connection
| (BE chg  s819, | | 19
. [Z o | Ch9 sgl 7 | ‘ >_z’_/ o
| @ 29 | ch10  $1020, , =20,
' @—‘ L2- chit sul8, | |8
| o1 Ch12 s1224, ¢+ =211
' @@ OL122_ | cnz st | | sl
| || Ch14 s1422, ' | 22'

| Y% 012 onts_sicho] | otg
[Z L2- — | chis 1628 | ‘ 23

i @ 015 +24V-UP2F 11’
| p Lespsy o —
| o2l

Supervise v ZZ;:Z'Z [
| — | eB—
M3 - 13
' SR I S N
L—mm = __"__J*_l

Figure 214. DOS8S0 with TUS812 Compact MTU Process Connections
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Figure 215 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU842 or TU843 Redundant MTU.

e e .4 -
r DO880 TU842/TU843 |_Prot:ess
. .
| L1+g | | +24v ’
LT+ [
| L1- oV !
| o
01 ci1l | ont
! 02 Co[ [ chz
| Zﬂ — i ATAZ [ L1-
@ 03 cal cns |
! 04 Cha
| @_l L1 AAAL ] L1- | E::l
@ 05 csl | cns
' 06 Co[ [ Ché
| 1 @J L1 ASAG | L1 |
o7 c7l| chr
' 08 Ce[] chs
| @_l - ATAS [ L1 |
5 col | cho
' 010 C10[ [ Chio T
| Zﬂ — 2 ASATOL | Lo- i
o1 c11]| cnm
012 CT2[ chi2 '
| - @_l L2- ATTAT2 L2- |
, 013 c13| | cnis
o014 c14] | chia I:::I
| @_l 2- ATBAIA[ ] L2- i
. 01 cis|| cnis
014 Ci6[ | chie
| @—' L2 A15A16] | L2- |
Lo+ | | +2av
! Supervise 2 | !
L2- ov
EM 2
"
. =] .
DO880
| R |
1 - 1
01 |
07
. .
| 015 |
016
| Supervise -7 |
—' g W
. o .
L _ __ _ 4

Figure 215. DOS8S0 with TU842 or TU843 Redundant MTU Process Connections
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Figure 216 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU852 MTU.

ﬁ
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Connection
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Figure 216. DO880 with TU852 Compact MTU Process Connections
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DP820 Incremental Pulse Counter Module

Features

. Two channels. /‘\ f-\k

J Interface for RS422,5V, 12V, 24 V and
13 mA transducer signal levels.

*  Simultaneous pulse count and frequency
measurement.

e  Pulse count (Iength/position) by
accumulation in a bidirectional 29 bit
counter.

*  Frequency (speed) measurement 0.25
Hz - 1.5 MHz.

Description

The DP820 module consists of two identical
independent channels. Each channel can be
used for independent pulse count
(Iength/position) and frequency (speed)
measurement.

ELERERE

S
™\

Transducer Connection

Each channel has four inputs (A, B, ST and
DI) and one output (DO). The input signals A
and B are used as pulse inputs. The input
signals ST and DI is used for synchronizing,
sampling and gated count purposes.

%
The balanced inputs A, B and ST can be \” {(
connected to pulse transducers with RS422, 5

V, 12V, 24 V and 13 mA signal levels if an extended MTU is used (TU830).
Adaption to different signal levels is made by using different terminals on the MTU
(see section about process connection).

gﬁﬂ

|
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Pulse transducers with RS422, 5V, 12V, 24V and 13 mA signal levels can be used if
an compact MTU is used (TU810, TU812 or TU814).

An external resistor is needed for 12V and 24V range when using the compact
MTU (see the process connection diagrams for DP820).

The unipolar input (DI) is intended for 24 V unipolar signal level.
The DO output is a current limited digital output, current sourcing type,
24V d.c.,, 0.5 A.

All signals are individually isolated.

All inputs have overvoltage protection. A maximum voltage of 30 V can be
connected without any damages.

Shielded twisted pair cables with characteristic impedance=100 (+/- 25%) ohm shall
be used for connection of transducers with RS422/5 V /13 mA signals.

Input Filter

Each DP820 input has a configurable input filter (see Technical Data). Notice the
following restrictions for selection of filters for inputs A or B:

*  The 1ps filter shall always be used when 12 V and 24 V inputs are used.

*  Unfiltered inputs can be used if RS422/+5 V /13 mA inputs are used, but cables
between transducers and the DP820 module must then be separated from other
cables to avoid that extra pulses that occur due to EMI.

Pulse Encoding
The following different methods for pulse encoding are supported by DP820:
* Input A is used for counting up, input B is used for counting down, u/d.

*  Input A is used for pulse counting, input B is used to determine count direction,
c/d, B=0: down, B=1: up.

* Input A and B is used for a quadrature encoded signals. Multiplication factors
x 1, x 2 and x 4 can be specified. Count direction is determined by A and B
phase shift:

492
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.00—>10—=>11 - 01 - 00 = 10— ..
.11—=>10—> 00 - 01 > 11 = 10— ...

PULSE I
COUNT |

Figure 217. Up/Down Pulse Mode

A LTIl L

o LI
PULSE ! i i
| |

COUNT 1, 0

Figure 218. Count/Direction Mode

PULSE
COUNT

Figure 219. Quadrature Mode, #1 (Count on Pos. Edge Input A)
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3
IS
w
N

COUNT

I
| L
PULSE ' I A
' :
|

Figure 220. Quadrature Mode, #2 (Count on Pos. Edge and
Neg. Edge Input A)

I }

U I
76|5432’IOI ‘
11 Ll

B [T
|

PULSE 0 1
COUNT |

1 | 1 i 1 1 1 | ! Il
| L
1911 1213'14 : 3|12:11 109 8
1 |

1
I

|23

1 |

Figure 221. Quadrature Mode, #4 (Count on Pos. Edge and
Neg. Edge Input A and Input B)

Pulse Count (Length/Position) Measurement

Pulse count is done by pulse accumulation in a 29-bit (28bit + sign) bidirectional
pulse counter. The pulse counter value is normally continuously loaded into the
pulse register (see block diagram).

A pulse count sample condition can be specified by the user. When a sample
condition is fulfilled is the value in the pulse register “freezed”. The value in the
pulse register will remain “freezed” until a freeze disable command is received from
the controller. The pulse accumulation in the pulse counter continues during the
time when the pulse register is frozen.
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A

Level sensitive

DI

Counter
Value

Edge sensitive

DI

Counter
Value

The value of the pulse register (that is, actual pulse count value or “freezed” value)
is read by the CPU, and transferred to the controller.

The pulse counter is synchronized (that is, set to zero) if a user selectable
synchronization condition is fulfilled.

A comparator is used to compare the value of the pulse counter with the content of
the compare register. The value of the compare register is specified by the user. A
“coincidence” occur when a equal condition is detected by the comparator.

The coincidence function can be used to control the digital output signal (DO), as
pulse count sample condition, as synchronization condition and as frequency sample
condition (see below).

The pulse counter has overflow detection.

Gated Count Mode

In gated count mode the pulse counter only counts when the gate is active. The gate
is controlled by the DI input. The gate can be controlled in two different ways:

The DI input is level sensitive, that is, the counter only counts when DI = high.

The DI input is edge sensitive, that is, the counter starts count on a positive edge on
the DI input, stops on the next positive edge, continues on the next positive edge,
and so forth.

I e e

!
!
!
!
!
\l’/ \4

1 | 2

Figure 222. Gated Count Mode in Two different Ways
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Synchronization and sample conditions which uses the DI signal as part of the
condition can not be used in gated count mode.

Frequency (speed) Measurement.

The frequency measurement function consists of two counters, that is, the SX and
SR counters (see block diagram). The SX counter is used to count number of pulses
(Sx) from the unknown input frequency. The SR counter is used to count the number
of pulses (Sr) from a reference frequency source with frequency Fggp The
frequency value (Fx) is calculated as:

Fx = Frpp x Sx / Sr

The SX counter is implemented by a 24 bit up/down counter (23 bit + sign). The SR
counter is implemented by a 24 bit up-counter.

The SX and SR counters accumulates pulses during a measurement period. The
measurement period can be determined in two different ways (user selectable):

By a measurement interval timer.
By the coincidence comparator function.

With the first method is a measurement interval for each channel defined by the user
in increments of 1 ms from 1 to 2.700 ms. By changing the measurement interval
the user can select a suitable filter time (integration time) with respect to the
application’s requirements.

With the second method is the measure interval controlled by the coincidence
function, that is, a measurement interval is started when a coincidence is detected.
Next coincidence terminates the measurement interval, and starts a new
measurement interval.

At the end of each measurement period are the SX and SR registers is updated with
the value of the SX and SR counters. The CPU reads the content in the SX and SR
registers and calculates a frequency value.

It is possible to synchronize frequency measurements between the two channels,
that is, the measurement period from one of the channels is then used by both
channels.

A frequency sample condition can be specified by the user. When a sample
condition is fulfilled is the value in the SX and SR registers “freezed”. The value in
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the SX and SR registers will remain “freezed” until a freeze disable command is
received from the controller. The pulse accumulation in the SX and SR counters
continues during the time when the SX and SR registers is frozen

The reference counter (SR) has a overflow detection function. The SR overflow will
be activated if no incoming pulses has been detected during 4.3 s. When the CPU
detects SR overflow, is the frequency value set to zero.

Digital Output
The digital output function can be configured in four different ways:

1. The digital output DO is activated when coincidence occur, and inactivated
after a configurable pulse-length (1ms - 65535 ms).

2. The digital output DO is activated when DOVALUE =1, and inactivated after a
configurable pulse-length (1ms - 65535 ms). The function is retriggable.

3. The digital output DO is activated when DOVALUE=1, and deactivated
DOVALUE=0.

4. The digital output DO is activated when coincidence occur and the DOVALUE
=1, and inactivated when DOVALUE=0.

1. DO | DOTIME, 1ms - 65535 ms
A
COINC
2. DO | DOTIME, 1ms - 65535 ms
N
DOVALUE=1
3. oo | L
A A
DOVALUE=1 DOVALUE=0
4. oo | L
A A
COINC and DOVALUE=1 DOVALUE=0

Figure 223. Configuration of Digital Output Function
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OSP Function

The digital outputs will be set to a predetermined value if the OSP-watchdog timer
expires or if the SetOSPState command is received. The watchdog timer is re-
triggered every time the correct module address has been decoded (or broadcast). If
the watchdog timer expires or if the SetOSPState command is received, the module
enters the OSP state.

The function in OSP state, and when reentering the operational state, will be
different depending on how the DO function is configured (see Digital Output 1 - 4
above):

1. Function in OSP state: No more pulses will be activated as long as the module
remains in OSP state. The DO pulse is always completed if the OSP-state is
entered during an active DO pulse (this is, the pulse width is always in
accordance with the DOTIME value).

Function when reentering operational state: The coincidence function has to be
enabled before normal DO function will start.

2. Function in OSP state: Same as in 1. above. Function when reentering
operational state: A new DO-pulse will be started as soon as a modulebus
frame with DOVALUE=1 is received.

3. Function in OSP state: The digital outputs are set to their OSP values which
can be configured as a predefined value or to use last good value sent.
Function when reentering operational state: The outputs keeps the OSP value
until a modulebus frame with a new DOVALUE value is received.

4. Same as 3.

LED Indicators

For description about the LED-indicators with comments see Table 97.

Table 97. Description of LED-Indicators

Name Name Color Comments

PX1 PX2 Yellow |Activated on each pulse on A or B input
(>0.5s flash)

UP1 upP2 Yellow | Activated when count direction = up
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DP820 Incremental Pulse Counter Module

Table 97. Description of LED-Indicators (Continued)

Name Name Color Comments
ST1 ST2 Yellow |Activated on each pulse on ST input
(>0.5s flash)
DI1 DiI2 Yellow |Activated on each pulse on DI input
(>0.5s flash)
SY1 SY2 Yellow |Activated on PSX counter sync. (>0.5s flash)
DO1 DO2 Yellow |Activated when DO is activated (>0.5s flash)
TP1 TP2 Green |Transducer power OK

Technical Data

Table 98. DP820 Incremental Pulse Counter Module Specifications

Feature DP820
Digital Pulse Counter
Number of channels 2
Power Supply voltage 24V d.c.
(12to 32V d.c.)
Max non-destructive voltage on inputs 30Vd.c.
A, B, ST or DI
Maximum field cable length 200 m

Cable type
Characteristic impedance

Shielded, twisted pair
100 (+/- 25%) ohm

Configurable input filters
Input A and B

Input ST

Input DI

Unfiltered or 1 ps
1 ps or 220 us
220 psor2.2 ms
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued)

DP820

Feature Digital Pulse Counter

Max input frequency / Min pulse width, input A
and B for the RS422/+5V/13mA range

Filter = unfiltered

Pulse encoding = u/d or c/d 1.5 MHz / 333 ns
Pulse encoding = quadrature 750 kHz / 667 ns
Filter =1 ps

Pulse encoding = u/d or c/d 200 kHz /2.5 us
Pulse encoding = quadrature 100 kHz / 5 pus

Max input frequency / Min pulse width, input A
and B for the 12V range (only TU830)

Filter = unfiltered Not allowed
Filter =1 ps

Pulse encoding = u/d or c/d 200 kHz / 2.5 ps
Pulse encoding = quadrature 100 kHz / 5 ps

Max input frequency / Min pulse width, input A
and B for the 24V range (only TU830)

Filter = unfiltered

Filter = 1 us Not allowed
Pulse encoding = u/d or c/d 200 kHz / 2.5 us

Pulse encoding = quadrature 100 kHz / 5 ps

Max. input frequency/Min. pulse width,

input ST

All voltage ranges

Filter = 1 s 200 kHz /2.5 ps
Filter = 220 us 1kHz /500 ps
Max. input frequency/Min. pulse width,

input DI

Filter = 220 us 1 kHz / 500 pus
Filter =2.2 ms 0.1 kHz / 5ms

500 3BSE020924-600 A



Appendix A Specifications DP820 Incremental Pulse Counter Module

Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued)

Feature DP820
Digital Pulse Counter
Input impedance, A, B and ST -inputs 100 Q) characteristic
RS422/+5 V /13 mA - range impedance
12 V - range (only TU830) 1kQ
24 V - range (only TU830) 2 kQ
Input impedance, DI - input 2.5kQ
Input signal voltage range
Input A, B, ST
RS422/+5V /13 mA - range
“1” 25Vto30V
“0” -30Vto 1.0V
12 V - range (external resistance)(@)
“1” 8Vto30V
“0” -30Vto2.0V
24V - range (only TU830)®)
“1” 15Vto30V
“0” -30V1to 50V
Input DI
“1” 15Vto30V
“0” -:30Vto 5.0V
Digital output, max. load current 05A
Digital output, max. short circuit current 24 A
Digital output, max. leakage current 10 pA
Digital output, max. output impedance 04Q
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued)

Feature

DP820
Digital Pulse Counter

Max. frequency measurement error
Relative error
Absolute error (Temperature drift included)

[260/(MEASTIMEX in ms)] ppm

[(260/(MEASTIMEX in ms))
+100] ppm

Resolution at frequency measurement in
percentage of actual frequency

Resolution in%
= 25.6 x 103 / Measuring time in ms

Measuring time 1 ms,
Resolution = 0,026

Measuring time 2700 ms,
Resolution = 9,5 x 106

Current consumption, 5 V (Modulebus)

120 mA

Power dissipation

25W

Output Set as Predetermined (OSP) timer

256, 512, 1024 ms

Process voltage supervision

2 channels (1 per group)

Isolation

Individually isolated channels

Mounting termination units

TU810, TU812, TU814, TU830 or
TU833

MTU keying code CB
Rated insulation voltage 50V
Dielectric test voltage 500 V a.c.

(1)
(2

@)

Load 20 mAat5V,8mAat25V
With TU830 external resistor 1.8 k{2, see Figure 228.

With TU810, TU814 external resistor ca 920 €, see Figure 225.

With external resistor also TU810, TU814
External resistor 1.8 k2, see Figure 225.
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Block Diagram DP820

- - /- /- -/ -/ /1
, & FAULT ,
& RUN |
WARNING
X1, ® CHANNEL1 (FPGA) TP e 22
+5VI PULSE COUNT COUNT Y% CA* 1
A PULSE |¢|PULSE KBiR 1 % CA- 1
O | POWER-QK® REGISTE*COUNTE VA 11, VA 12
S} m | L VATLVA 12
s - v CQINC CB+ 1
m MBI2 > COMPARES! COINC | 4l_B1 iﬁ CB- 1
o PULS
c | DATt NN REGISTER [ CoMP |~ Ny "DECO] VB 11,VB 12| 3
o | DATZ|Rs485> (MODULE FREQUENCY DER csT+ 1|8
2[ ek ggﬁnM) SX |« COUNTY T @@ ST 1| m
+ .
& i Rosed €|ReGISTERECOUNTERDR | VST 11, VST 1%
9] < ’ DI1
ol poste o SR SR Fref | DL1_19
2 BLOCK < REGISTER® |COUNTE | DO A D] bo1 |&
— (@]
$ CHANNEL2 (FPGA) A2 ca+2 |0
, ®osP PULSE COUNT COUNI % T — 2100}\ 222 ?
| & PxiPx2 d | ¢ PULsE | [PuLsE <SOUNT :
REGISTERECOUNTE CB+ 2
' Q@UPIRUP2| CPU v ! <821 1 CB- 2
COMPAREy| COINC |CQINC VB 21,VB 22
| & STIR)ST2 *REGlSTEE COMP ! "_BE(L:%E CST+ 2
' @DI@DI2 |(CONTROL {€—>{- UGy~ I | I3ER AST ﬁ CST-2
| @sviRsvz| SHMOOuE Q COUNT# - VST 21,VST 42
BUS COMM|) sx el sx  <pmol o oo
" & DO DO2 €|REGISTER® |COUNTE % =
(FREQUENGY 002 Do 2
| @ TPIQTP2| CALC) [ e Fref | %%——
¢ @ UL uL2 REGISTER |COUNTE | &% L2+
Figure 224. DP820 Block Diagram
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Process Connections

Table 99. DP820 Process Connections

oo, | U | sy | TR
Terminal Connector
+24 V d.c. L1+ (2) 1,14 L1+ (2)
0Vd.c. (ZP) L1- 2,15 L1-(2)
Ch1, CA+ C1 3 C1
Ch1, CA- B1 16 C2
Ch1, VA_1 - - B1
Ch1, VA 2 - - B2
Ch1, Zp A1 - A1, A2
Ch1, CB+ Cc2 4 C3
Ch1, CB- B2 17 C4
Ch1, VB_1 - - B3
Ch1,VB_2 - - B4
Ch1, Zp A2 - A3, A4
Ch1, CST+ C3 5 C5
Ch1, CST- B3 18 C6
Ch1, VST_1 - - BS
Ch1,VST_2 - - B6
Ch1, Zp A3 - A5, A6
Ch1, DI C4 6 c7
Ch1, DO B4 19 Cc8
Ch1, L1+ - - B7
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Table 99. DP820 Process Connections (Continued)

oty | oW | pswaswe | TUROTUES
Terminal Connector ()

Ch1, L1+ - - B8
Ch1, Zp A4 - A7, A8
Ch2, CA+ C5 7 Co
Ch2, CA- B5 20 Cc10
Ch2, VA_1 - - B9
Ch2, VA 2 - - B10
Ch2, Zp A5 - A9, A10
Ch2, CB+ C6 8 C11
Ch2, CB- B6 21 C12
Ch2, VB_1 . - B11
Ch2,VvB_2 - - B12
Ch2, Zp A6 - A11, A12
Ch2, CST+ Cc7 9 C13
Ch2, CST- B7 22 C14
Ch2, VST 1 . - B13
Ch2, VST 2 . - B14
Ch2, Zp A7 - A13, A14
Ch2, DI Cc8 10 C15
Ch2, DO B8 23 C16
Ch2, L2+ - - B15
Ch2, L2+ - - B16
Cch2, Zp A8 - A15, A16
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Table 99. DP820 Process Connections (Continued)

Tus10 TU812
Process (or TU814) D-Sub 25 Male | 1U830/TU833
Connection . ) Terminal
Terminal Connector
+24 V d.c. L2+ (2) 11,24 L2+ (2)
0Vd.c. (ZP) L2- 12,25 L2-(2)

(1) Pin 13 connected to connector body for EM.
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Figure 225 shows the process connections for DP820 when installed on a TU810 or

TU814 MTU.
~ "PROCESS | +24V SLi+  tust0or o~ — K
RS422 ] [ o] w2av |llL1+ | Tus14 L1+ DP820 |
oVl l ov_ || L1- 1 1-
; E| CN 11 oY CA* 1 |
- S VA 71
A K | |
) ' e VAT 1
o oo g = |
‘ R ' e CB* 1 |
‘ [ — VB_T1
B e ' ' |BZ CB- 1 |
_ ‘ : . - Iy
C (P VB 12 — |
o + ')fcs CST+_1 |
o e T VST _T1
i ] ) 83 CST- 1 by |
Nt Az VST 12 —1 |
. - lca DI 1 M|
I ! LT+
| || B4 DO _1 |
|—‘_4 1 NE |
| [|A4 |
V+
* ovi— | .l I |
A . |cs CA+ 2 |
T - . VA 71
x o e VWS fl |
: i ' ! ' ! A5 :—T |
B L L |ce CB+ 2 |
T P I VB 21
'. | Lo R llles CB- 2 I LI
o L f s VB 77 —1 |
1 Lo I
' ' ' lc7 CST+ 2
ST T, T o0 VST 21 |
|| B7 CST-2 Iy |
| = Taz VST 22 —
| lcs DI 2 |
[ | l L+ |
/B8 DO 2 |
|—|: | | A8 [2+ [ S
o+
_|—\é\+/ +24V_ [TL2+ | L2+ |
————— I ov_ L2 L2- u |
* | R=0Qfor5V t — — I eV |

R =ca 920 Qfor12V
R =1.8kQ for24 V

Figure 225. DP820 with TU810 or TU814 MTU Process Connections
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Figure 226 shows the process connections for DP820 when
MTU.

installed on a TU812

R - quetz2 !
SR I P 14_1 L1+ DP820 |
_2§ $= ) SAx 4 |
—13<< 3 | VA 11 |
16 16 CA- 1 Iy
< VA_12 — |
4 4 CB+ 1 |
—< VB_T1 |
R 17 CB- 1 I
~X VB 12 — |
s 5 CST+ 1 |
< VST 11 |
18 18 CST-_1 Iy
< VST 12 — I
16 6 DI_1 anl
R E2
PROCESS 19 19 00 1 |
CONNECTION /\ 2 |
/ |
-— = = 17 7 CA+ 2 |
— VA 21 |
— 120 29 CA- 2 Iy
VA 72 —1 |
|
8 CB+ 2
—18¢ VB 21 |
|21 21 CB- 2 I n
— VB 22 — |
|
9 9 CST+ 2
=< VST 21 |
|22 22 CST- 2 Iy
— VST 22 — |
i% 10 DI 2 |
— o+ |
— 123 23 Ezo 2 |
11 11 +
24 2] L2+
1 1 Lo- |
Z% —25 1 |
1 13 EM

Figure 226. DP820 with TU812 MTU Process Connections
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Figure 227 shows the process connections for DP820 when installed on a TU830
MTU, and with RS422 transducer connected to channel 1 and +5 V transducer to

channel 2.
T PROCESS Ti4+ ~— ~ 7 TussoiTusas !
| H2AVHETE Leip e DP820 |
RS422 N ov [T[1-] =
, I . TCT CA* 1 |
! . O 1 VA T
A fo © o [MAT |
O e e T
1 ! |
ol Co A2 |
LI I R lics CB+ 1 |
T T [IB3 VB_T1
B ' X ' " [A3 |
R — it im f
Cp C (Al = |
. L 4 liles CST+ |
' 1 — [1B5 VST 1
STl o . [IAD
- ik =i/ ] ||
| L B |
- c7 DI 1 M
- ] [BZ LT+ |
. DO 1
L= | i NES 1| |
A
| | |
V+
v OA\\/_ A 2 Il co CA+ 2 |
' I v ,' \ i Eg VA 21 |
s i f
s '. : ~|| e — |
Ll v lfen CB+ 2 |
B
P " B17 VB 71
] ' AT |
L N Hicira B f oS
! | ! \ :l hATS —H |
ST L ) ] 1lc1 CST+ 2 |
' s — B VST 21
e . IIAT
s A |
| 1 | (AT = —H |
| ) 1C15 DI 2
— T | E 5 7+ |
I [IC16 DO 2
L—— e DY, L] |
| JAT6
Vv +2av T3] Lo+ |
+ +
oV oV [l]Lo- :%U'sa_l': L2- |
[2- 1 EM
- — — — 4 j s— R -

Figure 227. DP820 with TU830 MTU Process Connections and with Transducer
Connections
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Figure 228 shows the process connections for DP§20 when installed on a TU830 MTU,
and with +24 V transducer connected to channel 1 and +12 V transducer to channel 2.

PROCESS | Lii+ — “° 7 ‘JussorTusz B
oanflEE— e TU830/TUB33 —
| | H | Fuse | L1+ 820 |
24V _ . ov [IL1- L1
A - IICc1 CA+ 1 |
A T T | B1 VA_T1
L ' Al
1 T [lc2 CA-_1 Iy |
.' B ! ) l E% VA_12 — |
5 C ' e CB+ 1 |
LN X ' : E; VB_11 |
— — 7t f
' ! |
L S v — |
‘. o ' A llcs CST+ 1
ST N 0 ) Eg VST 11 |
L L |
N v ng CST-_1 s |
1, ., , VST 12 —
| J_ [ [[AG |
= ez DI_1 M7
— ] '/1_3\7 LT+ |
!
hes DO_1 |
L—— | & NS I
| A |
12v — ] | |
. - c9 CA+ 2
A T M 89 VA 71 |
[ ) A9
, - X " 8K C10 CA- 2 by |
Cl b B0 VA 22 —! |
B s o e CB+ 2 |
; . : . BTl VB_21
— — B[P cB- 2 Iy |
L ' . — 812 VB 27 — “|
1 ! 1 ' T
L ' ! lc13 CST+ 2
ST — — B13 VST_21 |
1 : eI CST- 2 I3 |
o o — 514 VST 22 —
— | |
. L c15 DI 2
— T [[B15 2+ |
I 1AL DO_2
L {E ¢ VG | |
| '
Vi 24V | II:%: 1 1'% L2+ |
o [ . use||| L2 e |
a0y L2-_T_:l:____ _______ r

Figure 228. DP820 with TU830 MTU Process Connections and Transducer
Connections
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DP840 Incremental Pulse Counter Module

Features
\ l
e 8 channels. / \
. . F \
e The modules can be used in both single R
and redundant applications. w —
. Interface for NAMUR, 12 V and 24 V PRI
transducer signal levels. 1Px
*  Each channel can be configured for L C
pulse count or frequency measurement. 2Px
*  The inputs can also be read as DI oF
signals. 3Px
e Pulse count by accumulation in a 16 bit ¥
counter. 4Px
*  Frequency (speed) measurement 0.5 Hz il C
- 20 kHz. 5Px
. . 5F
*  Advanced on-board diagnostics.
6Pxt
Description 6F
The DP840 module consists of 8 identical 7
independent channels. Each channel can be ) C
used for pulse count or frequency (speed) 8Px
measurement. The inputs can also be read as 8F
DI signals. DP840
Each channel has a configurable input filter. 8ch PulssFreq
The module perform self-diagnostics \ ¥ &
cyclically. Module diagnostics include -

among other things:

*  Transmitter power supply error, power supply error (process side), short circuit
and open wire. These errors will be reported as External Channel Error.
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*  Counter supervision. This will be reported as Internal Channel Error.
*  Error in data/address bus supervision will be reported as Module Error.
*  Synchronization error will be reported as Module Warning.

In addition to the four module LEDs, DP840 has two LEDs per channel that indicate
input state (Px - yellow) and channel fault (F - red). The Px LED glows if there is
pulse (high signal) on the input, and F LED glows if the channel is faulty.

Transducer Connection

Each channel has inputs for 12 V, 24 V and NAMUR input signals and a
configurable transducer power output. The configurable transducer power is set on
module (not channel vise) for all channels to either NAMUR, 12 V or 24V.

The module distributes the external transmitter supply to each channel. This adds a
simple connection to distribute the supply to 2-wire or 3-wire transmitters. The
transmitter power is supervised and current limited. The inputs can be supervised
for short circuit and open wire. The supervision can be enabled/disabled per module
(not channel vise).

The transducers should be connected by shielded twisted pair cable if the used filter
time is less than 800us.

The MTU have to be chosen with consideration to function and signal range, see
Table 100. Type of sensor to be used is defined by parameters.

The parameter set the sensor power output for NAMUR sensors to 8.2 V, for 12 V
sensors to 12 V and for 24 V sensors to 24 V.

Table 100. Function and Signal Range with Different MTUs

Redundant configuration Single configuration
MTU type Namur 12V 24V Namur 12V 24V
Sensors | Sensors | Sensors | sensors | sensors | sensors
TU810/TU812/TU814 |- X X
TU818 - X X X
TU830/TU833 -
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Table 100. Function and Signal Range with Different MTUs (Continued)

Redundant configuration Single configuration
MTU type Namur 12V 24V Namur 12V 24V
Sensors | Sensors | Sensors | Sensors | Sensors | sensors
TU842/TU843 - X X - - -
TU844/TU8B45 X X X - - -
TU852/ X X X - - -
TU854 X - - - - -

The parameter for internal and external shunt shall only be set to External when
DP840 is used with TU844 or TU845 or TU854.

Pulse Count Measurement

Pulse count is done by pulse accumulation in a 16 bit pulse counter. The pulse
counter value is continuously loaded into the pulse register.

The value of the pulse register (that is, actual pulse count value) is read by the CPU,
and transferred to the ModuleBus master.

Frequency (speed) Measurement.

The frequency measurement function consists of two counters, that is, the SX and
SR counters. The SX counter is used to count number of pulses (Sx) from the
unknown input frequency. The SR counter is used to count the number of pulses (Sr)
from a reference frequency source with frequency Frgr. The frequency value (Fx) is
calculated as:

Fx = FREF X SX / Sr

The SX counter is implemented by a 12 bit up-counter. The SR counter is
implemented by a 20 bit up-counter.

The SX and SR counters accumulates pulses during a measurement period.
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The measurement interval for each channel defined by the user to 10 ms, 20 ms,
50 ms or 100 ms. By changing the measurement interval the user can select a
suitable filter time (integration time) with respect to the application’s requirements.

At the end of each measurement period are the SX and SR registers is updated with
the value of the SX and SR counters. The CPU reads the content in the SX and SR
registers and calculates a frequency value.

The reference counter (SR) has a overflow detection function. The SR overflow will
be activated if no incoming pulses has been detected during 3 s. When the CPU
detects SR overflow, is the frequency value set to zero.

Redundant Applications

In a redundant application one module is set to primary and one to backup. The
primary module synchronize the counter on the backup module every 10 seconds.
After start-up it will take about 30 s before the backup has been synchronized.

Technical Data

Table 101. DP840 Incremental Pulse Counter Module Specifications

Feature DP840
Digital Pulse Counter
Number of channels 8
Power Supply voltage 24V d.c.

(19.2 to 30 V d.c.)

Max non-destructive voltage on inputs |30 V d.c.

Maximum field cable length 200 m
Cable type Twisted pair(")
Input filter time 10 ps, 100 ps, 800 us and 6400 ps,

514
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Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued)

Feature

DP840
Digital Pulse Counter

Frequency range at different filter time

10 ups input filter: 0.5 Hz - 20 kHz

100 ps input filter®: 0.5 Hz - 5 kHz
800 ps input filter®): 0.5 Hz - 625 Hz
6400 ps input filter®): 0.5 Hz - 78 Hz

Min pulse width (“1” or “0”) at different
filter time

10 ps input filter: 10 ps

100 ps input filter: 100 us
800 ps input filter: 800 us
6400 ps input filter: 6400 ps

Input thresholds, NAMUR

Open wire: 0 mMA < | < 0.1 mA
Contact open: 0.1 mA < ||y< 1.6 mA
Contact closed: 1.6 mA < ||y< 6.0 mA
Short circuit: I}y > 6.0 mA

Input thresholds, 12V / 24 V

With external resistor for cable
supervision

Openwire: 0 V<V|y<01V
Contactopen: 0.1 V<V|y<1.6V
Contact closed: 1.6 V<V <6.0V
Short circuit: V|y > 6.0 V

Input threshold, 12 V
No resistors for cable supervision

Contactopen: 0V <V,y<5.0V
Contact closed: V> 5.0V

Input threshold, 24 V
No resistors for cable supervision

Contact open: 0 <V <83V
Contact closed: V| > 8.3 V

Maximum pulse frequency

20 kHz®)

Hysteresis

(lon - lorr) / Input threshold: >20%
or
(Von - Vorr) / Input threshold: >20%

Input impedance

NAMUR: 1 kQ, +/-10%
12 V range: 2.8 kQ, +/-10%
24 V range: 4.0 kQ, +/-10%

3BSE020924-600 A

515




DP840 Incremental Pulse Counter Module

Appendix A Specifications

Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued)

Feature

DP840
Digital Pulse Counter

Sensor supply (voltage, max 20 mA
per channel)

NAMUR: 8.2 V +/-10%
12 Vrange: 12V +/-10%
24 Vrange: V| +- (3.0 +-1.0) V

Sensor supply (current)

38 mA +- 10%

Max. measurement error, frequency
measurement

Max relative error®):

PRIT = 10 ms: 300 ppm

PRIT =20 ms: 150 ppm

PRIT = 50 ms: 60 ppm

PRIT = 100 ms: 30 ppm

Max error in crystal oscillator:

120 ppm + 5 ppm/year

Max absolute error = rel. error + oscillator
error (PRIT = 10 ms, age < 16 year): 500
ppm (= 0.05%)

Min. sampling interval when used in
pulse count mode

fmax - Maximum expected input
frequency: 216 x (1/fyax)

fuax = 20 kHz: 3.27 s

Synchronization accuracy

+/-1 pulse

Current consumption 5 V (Modulebus)

115 mA

External power supply consumption
(Internal load + external load)

Current consumption 24 V (process
power supply, UPx)

NAMUR: 208 mA (max) (56 mA +
0.5 * sensor current)

12 V: 302 mA (max) (89 mA +
0.7 * sensor current)

24 V: 401 mA (max) (97 mA + sensor
current)

Power dissipation

4 W

Process voltage supervision

1 channel

516
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Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued)

Feature DP840
Digital Pulse Counter
Module termination units, single TU810, TU812, TU814, TU818, TU830,
applications TU833
Module termination units, redundant TUB842/TU843, TU844/TU845 or
applications TU852/TU854
MTU keying code CF
Rated insulation voltage 50V
Dielectric test voltage 500V a.c.

(1) Shielded cables for transmitters at filter times less than 800 us

(2) Symmetric input pulse (i.e. 50% duty cycle)

(3) Input channel pulse supervision does not work with pulse frequency <2 Hz

(4) Relative error - Max difference in frequency measurement between two channels on the same
module connected to the same source.
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Block Diagram DP840

Figure 229. DP840 Block Diagram

Lt —— ? L 5vP
g
Y — Fault (F) N
o < | [ermw
L—&) Warning (W)
L__ — _<_Q L, —&) Primary (P) 1
—»12;'\\; Ch1 —Q 1P —
1
NAMUR < D FPGA ! <5
! { L —&) 8Px
: » L —R 8F
|
! Int Shunt B 2
| g m
| | CLK %
| e
| > oW - Data > §
! SC | —
' | det
L__ J— _.<_
%» Chs —\| MCU |1 Block
NAMUR H
A -~
-
SYNC <« > L < >
SYNC DATA “—> -
~
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Process Connections

Table 102. DP840 Process Connections

TU812

TU830 TU842 TU844
Process ng;{;:r D':Il;?ezs TU818 or or or TUu852 | TU854
Connection . Terminal| TU833 TU843 TU845 | Terminal | Terminal
Terminal | Connector \ . .
1) Terminal | Terminal | Terminal
+24 V d.c. L1+ (2) 1,14 L1+(2) [L1+(2) |L1+(2) ([L1+(2) |1,14 1,14
(X1aand
X1b)
0OVd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1-(2) 2,25 2,15
(X1aand
X1b)
11, NAMUR |C1 3 D1 C1 C1 B2 3(X1a) |16
U1 - - C1 B1 B1 B1 3 (X1b) |3
ZP - - - A1 A1 A1 - -
11,24V B1 16 B1 Cc2 C2 - 16 (X1a) |-
1,12V - - A1 B2 B2 - 16 (X1b) |-
ZP A1 - - A2 A2 A2 - -
12, NAMUR |C2 4 D2 C3 C3 B4 4 (X1a) |17
u2 - - Cc2 B3 B3 B3 4 (X1b) |4
ZP - - - A3 A3 A3 - -
12,24V B2 17 B2 C4 C4 - 17 (X1a) |-
12,12V - - A2 B4 B4 - 17 (X1b) |-
ZP A2 - - A4 A4 A4 - -
I3, NAMUR |C3 5 D3 C5 C5 B6 5(X1a) |18
U3 - - C3 B5 B5 B5 5(X1b) |5
ZP - - - A5 A5 A5 - -
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Table 102. DP840 Process Connections (Continued)

TU812
Process T;’SQ:’ D'ﬁ‘;':’e” TU818 TUosr30 TUosr42 TUoiM TU852 | TU854
Connection Terminal | Connector Terminal TU8_33 TU8_43 TU8_45 Terminal | Terminal
(1) Terminal | Terminal | Terminal

13,24 V B3 18 B3 C6 C6 - 18 (X1a) |-
13,12V - - A3 B6 B6 - 18 (X1b) |-
ZP A3 - - A6 A6 A6 - -
14, NAMUR |C4 6 D4 C7 C7 B8 6 (X1a) (19
u4 - - C4 B7 B7 B7 6 (X1b) |6
ZP - - - A7 A7 A7 - -
14,24 V B4 19 B4 C8 C8 - 19 (X1a) |-
14,12V - - A4 B8 B8 - 19 (X1b) |-
ZP A4 - - A8 A8 A8 - -
15, NAMUR |C5 7 D5 C9 C9 B10 7 (X1a) (20
us - - C5 B9 B9 B9 7 (X1b) |7
ZP - - - A9 A9 A9 - -
15,24V B5 20 B5 C10 Cc10 - 20 (X1a) |-
15,12V - - A5 B10 B10 - 20 (X1b) |-
ZP A5 - - A10 A10 A10 - -
16, NAMUR |C6 8 D6 Cc1 C11 B12 8(X1a) 21
ué6 - - C6 B11 B11 B11 8(X1b) 8
ZP - - - A1 A11 A11 - -
16, 24 V B6 21 B6 C12 C12 - 21 (X1a) |-
16,12V - - A6 B12 B12 - 21 (X1b) |-
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Table 102. DP840 Process Connections (Continued)

TU812
TU830 TU842 TU844
Process T;’Sg:’ D'z‘;';'ezs TUB18 or or or TU852 | TU854
Connection . Terminal| TU833 TU843 TU845 | Terminal | Terminal
Terminal | Connector . . .
(1) Terminal | Terminal | Terminal
ZP A6 - - A12 A12 A12 - -
17, NAMUR |C7 9 D7 C13 C13 B14 9(X1a) 22
u7 - - c7 B13 B13 B13 9(X1b) 9
ZP - - - A13 A13 A13 - -
17,24V B7 22 B7 C14 C14 - 22 (X1a) |-
17,12V - - A7 B14 B14 - 22 (X1b) |-
ZP A7 - - A14 A14 A14 - -
I8, NAMUR |C8 10 D8 C15 C15 B16 10(X1a) |23
us - - C8 B15 B15 B15 10(X1b) |10
ZP - - - A15 A15 A15 - -
18,24V B8 23 B8 C16 C16 - 23 (X1a) |-
18,12V - - A8 B16 B16 - 23 (X1b) |-
ZP A8 - - A16 A16 A16 - -
+24 V d.c. L2+ (2) 11, 24 L2+ (2) |L2+(2) |L2+(2) |L2+(2) |11,24 11,24
(X1a and
X1b)
0OVd.c. L2- 12,25 L2- (2) L2- (2) L2- (2) L2- (2) 12, 25 12, 25
(X1aand
X1b)

(1) Pin 13 connected to connector body for EM.
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Figure 230 shows the process connections for DP840 when installed on a TU810 or

TU814 MTU.
______________ | I — — — — — — —
PROCESS ! ™ TU810/TUB14 1
| M1+ | |
24V ! ML+ ] ) DP840
Supply | || L1- [ |
! Tc1 ; 11, NAMUR
- U1
24V — — —H
sensor I | | ZP |
2-wire o || B1 |_[[M2av |
————— T ' ' 1,12V
= | [ A1 | zZP |
Tc2 i 12, NAMUR
U2
| | U 11
| ||B2 | 12,24V |
' 12,12V
| 1| A2 | zP |
Tc3 | 13, NAMUR
I | ! us SR — N
ZP M
24V | ||B3 | 13,24V |
sensor i ) 13, 12V
3-wire | || A3 | 7P |
c4 | 14, NAMUR
| | ' U4 — 4]
| | | ﬁP24v |
B4 .
| 10ko . | 14,12V
skl [SCOW | || A4 zp |
/ supervision !, C5 | 15, NAMUR
“““ I ] | ' U5 I D S b
- | zP
| ||B5 15,24 V |
| 15,12V
| [ A5 p23 L]
NAMUR al C6 | 16, NAMUR
sensor [ [ [ ' U6 N B |
X \ | ZP
‘‘‘‘ I | || B6 1624V |
- | 16,12V
| || A6 zZP |
c7 | 17. NAMUR
| | ' u7 |4
| zZP
| ||B7 17,24V |
82V | 7,12V
Supply | || A7 7P |
[cs | 18_NAMUR
| | ' us R B O
o | zZP
Channel supervision can be | | |88 | 824V |
enabled/disabled for the | I a8 | zP |
. L2+
module (not channel vice). I T2+ 1 ' - |
JL2- |
| oL ' —I—EM |

___________ 1 L___'i_;'_______J

Figure 230. DP840 with TU810 or TU814 MTU Process Connections
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Figure 231 shows the process connections for DP840 when installed on a TU812

MTU.

T T T T T T T T 7 FRotEs§ DAz T 7
24V | Ta ] m DP840| |
Supply 2,15

| I3 11, NAMUR |
~ U1
24V - — — —
sensor [ | | ZP 7 |
2-wire \/ | | 16 H,%ézl:// |
_____ 1 )
= ZP
| {4 2 NAMUR |
U2
| | zP — = 1|
J17 12,24V
| I 1212V |
zZP
| I|5 13 NAMUR |
U3
| | Zp — — — —[1 4
24V | 1118 13,24V
sensor I I 13,12V |
3-wire | | 7P |
6 14, NAMUR
] U — — =]
ZP
10 kQ | 1119 14,24V |
| %m scow 1) I o
/ supervision | | | 7 15, NAMUR |
----- | | v S———
| 1| 20 15,24V |
' 15, 12 V
| | 8 ESPNAMUR __|
NAMUR -
sensor I | | U6 — |4 |
X _____ \ ZP
1 | |21 16,24 V |
= ' 16, 12V
| | ZP |
9 17, NAMUR
| [ v — — [ |
| |22 17,24V |
17,12V
22 ) 2 |
Supply 10 18, NAMUR
| I U — 4]
Channel supervision can be | | 23 :g %g\\; |
enabled/disabled for the | | 7P |
module (not channel vice). 1
| 24 1 |
12,25 L
[ 13 Tem |
___________ | T_____L"________l

Figure 231. DP840 with TU812 MTU Process Connections
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Figure 232 shows the process connections for DP840 when installed on a TU830

MTU.

_________ PROCESS | T, Tus3orugss ~ ~ ~— — — — T 1
24V | [[L1+ ] e DP840| |
Supply | | H t |

Tc1 11, NAMUR
24V ~ | [[B1 U1 [ O O
sensor [ A1 zP
2-wire | [[c2 1,24V |
_____ 1 B2 11,12V
= || A2 zZpP |
1c3 12, NAMUR
| 1[B3 U2 -
f— 1 g 1]
3-wire | [[Ca 12,24V |
' B4 12,12V
| || A4 zP |
cs 13, NAMUR
oy ! ~ || B5 U3
v L — — — — - — — — —|4 1
| sensor | I A5 zP
T e e R |
- — 4 =7 7 Tles 7P |
1) NAMUR _ __ __ __ __ __ . — _ fcr 14, NAMUR
| sensor | __ __ _ __ __ _‘11‘:‘__!37 gg I |
_____ A7
L— A 2y - | [[cs 14,24V |
47k SCOW. B8 14,12V
Do o T @ ! ég éPNAMUR |
15 kQ)| L
L___ S S B AV N7 U5 — 3
il I A9 zZP
2) = | || C10 15,24V |
1okq  SCOW TB10 5,12V
N — — supervision__ | A0 zZP L
33 kQ | | Cc11 16, NAMUR
_ _ ,_|_2ﬂ/ |[B11 U6 [ B |
————— Ta11 zZP
= | 1| C12 16, 24 V. |
T T TB12 16, 12V
[ ] [A12 zP |
————— f Tc13 17, NAMUR
= | |[B13 u7 |4 |
1) The figure shows how to connect NAMUR, 12V, TA13 zZP
24V sensors and voltage-free contact with, or | || C14 17,24V |
without, short circuit and open wire detection. But B14 17,12V
notice that only one type of sensor power supply | A14 ZP |
can be distributed from the module at time. The C15 18, NAMUR
sensor power can be set to either NAMUR, 12V | | 212 gg — — | A |
or24V. || C16 18,24 V |

2) Notice that the NAMUR input connection always I B16 18, 12V

must be used for 12V and 24V signal range when| i A16 zP |

external resistors are used to achieve short circuit/ tg: 1

open wire supervision. i > |
. . - ] ==

Channel supervision can be enabled/disabled | il TEM |

for the module (not channel vice). | L t |

Figure 232. DP840 with TU830 MTU Process Connections
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Figure 233 shows the process connections for DP840 when installed on a TU842 or

-~ 'process | T Tusazmusss ~ T T T ™ T 7
24V 1 L1+ ] DPado| |
Supply HIKE

[L1-
| 1c1 11, NAMUR |
~ B1 U1 .
Sgn\éor T [fALA2 ZP 7 |
2-wire \S C2 124V
—==7 85 1,12V
= Tc3 2, NAMUR
. 11B3 U2 — —
Sgn\éor [ 1[A3.A4 7P B |
3-wire G4 2. 24V
| || B4 2.12V |
'Tc5 3, NAMUR
— B5 U3
N2y R — — | qrasss yig - =7 |
| sensor | | [ C6 3,24V
2wire 1| _[II®e6 312V |
—_— - - = 1C7 4, NAMUR
= 1 B7 U4 - M
v T [I[AT.A8 ZP <M
[ | c8 424V
———3 e 412V |
= c9 5, NAMUR
1 B9 us — —
| HrASam = 1]
| i C10 5,24V |
B10
1) The figure shows how to C g III,ZAMUR
connect 12V, 24V sensors and | [B U6 _ |4 |
voltage-free contact. But ! AT1.AT2 ZP
notice that only one type of | i ; 5 :g %2¥ |
sensor power supply can be C13 17 NAMUR
distributed from the module at | B13 7 |
time. The sensor power supply 'TA13.A14 ZP — 17
can be set to either NAMUR, | 11 C14 7,24V __|
12Vor24 V. 814 712V
| i (E‘; E 8, NAMUR |
AT5AT6 7P — i
| C16 18.24 V |
B16 18,12V
L2+
| et |
| 3 |
L2- EM!
| DP84o| |
| 17, NAMUR |
U1 [
| | P |
11,24V
| | 11,12V |
1
I
| 18, NAMUR |
ug _ _ _ _| |
l | ZP |
18,24 V
| | 18,12V |
|1 T |
BEY
_______ - - - - - - - - — 4 =————

Figure 233. DP840 with TU842 or TU843 MTU Process Connections
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Figure 234 shows the process connections for DP840 when installed on a TU844 or

TU845 MTU.
PROCESs ' | TU844 or TU845 7
[ mli+ DP840
24V ] il |
Supply | 1| L1- |
U Shunt
| lllB1 sticks U1 _ A |
NAMUR 1782 [ 11, NAMUR
sensor ! '| [ [[A1A2 1 [ pig |
X R B3 [—] U2 — 1.
X | [B4 T— 2, NAMUR !
| H A3.A4 I zP |
'B5 [ U3 14
47 kQ 12V | liiBe — 13, NAMUR |
Hr — — =\ 'l A5.A6 I zP
/ 15k EUC/eOr\\,/\ilsion, l|—|— || B7 — Ud - |
- p__\l__lss Ii—il 14, NAMUR
i A7.A8 . : zZP
. 10kQ___24_ = | B9 i U5 — 1. |
nr scow T Jl[B10 — 15, NAMUR |
33kQ sion - |7 L.[A9.A10 J [ ZP
_ supervision v 1y | g =T U6 |
R | B2 [—1 16, NAMUR T |
B Ta11.A12 J zZP
| [[B13 [ u7 — 141
1814 I 17, NAMUR L
| [[A13.A14 R ZP |
B15 L us _ |4
| [B16 [— 18, NAMUR I
|A15,A16 [ ZP
1) The figure shows how to connect s - |
NAMUR, voltage-free contact | ] L2+] l—/- - L |
with short circuit and open wire TL2- -
detection. But notice that only one | ! L2- —EEM |
type of sensor power supply can T
be distributed from the module at [l |
time. The sensor power supply
can be setto either NAMUR, 12V | || n DP840 | |
or24V. | | i 01 |
11, NAMUR h
[l ZP |
Channel supervision can be !
enabled/disabled for the module Ll ; |
(not channel vice). | | us N |
18, NAMUR
Shunt stick TY804 in pos . [l ZP |
Il |
[l Tem| |
__________ 40 - - - - - - - _ _ | S=m=—""—"1

Figure 234. DP840 with TU844 or TU845 MTU Process Connections
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Figure 235 shows the process connections for DP840 when installed on a TU818
Compact MTU.

- - prROCESS 1 r - tswe .= — A
PROCESS L1+ Tus1s J———
24V | | L1+ I
Supply |-
I | e I
'l D1 11, NAMUR
Cl
24v = L | —_ — — — | |
sensor
2-wire | | Ba 11, 28V |
. = = — —J— Al 11, 12
| | D2 12, NAMUR I
24V | I cz _ = — —| 4 |
sensar | || e= 12, 24V |
I-wire A2 12,12V
| | D3 13, NAMUR I
yF ooy O — - — =< — — — — |4 4l
sensor
| 2-wire | ) | || 8= 15, 28 I
L I e 11 | EE B, 127
v " omamor L — — — | D4 12, NAMUR I
A — = _—=" - — = — — — —| |
L — 4 ) —— | | B2 W, 24 W I
aTRg oW = W, 12
13 o L supervision - | | I
1
E 1ok : L DS |5, MAMUR
- Taw TS
_— — = = ﬁ:—l— — ! _ = — —| I
: 2y = | | Bs 5, 28V |
10k 2 scfow T 25 15, 12
. supervision
e — — =\ | | i
/ el VL o D& T, NAMUR
24V =
L - — — ,—__—__—3'--|— | —_ — — —| |
= | == 5, 22V I
r 1\ ' S I, 12V
{ P | | I
== == -7 ' D7 17, NAMUR
= | | c7 — — — |4 I
1) The figure shows how to connect NAMUR, 12V,
24y sensors and volage-free contact with, or | | B7 , 24 I
without, short circuit and open wire detection. But | a7 ,12W
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Figure 235. DP840 with TUS818 Compact MTU Process Connections
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Figure 236 shows the process connections for DP840 when installed on a TU852
MTU.
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L 1622V
1612V |
H 17_NAMUR
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MAMUR, volge-free contmct Z
ort circuit and open wire 18, 24V |
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|
1
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Figure 236. DP840 with TU852 MTU Process Connections
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DP840 Incremental Pulse Counter Module

Figure 237 shows the process connections for DP840 when installed on a TU854

Redundant Horizontal MTU.

—F

Process
Connection

TTuss4  PROCESS

11, NAMUR

NAMUR

T
— —|4

4V
‘—,2\.

NAMUR

: — —|4

24V
12V

Figure 237. DP840 with TU854 Redundant Horizontal MTU Process Connections
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TU805 Terminal Unit

Appendix A Specifications

TU805 Terminal Unit

Features

*  Enables 2- and 3-wire
connections of process signals.

*  Direct mounting on the I/O
module.

*  Requires no extra space.

Description

The TUS0S is a 16 channel 50 V terminal unit for the SS00L I/O modules DI801
and DO801. The Terminal Unit is a passive unit for distribution of external process

power.

The module has 2 x 2 connections for external power and 2 x 16 connections for

distribution.

Technical Data

DN

T 1

TU805

L123456789 10111213141516L

B

0000000000000 00O00

0]0]010]0]00]0]0]6]6]0]6]0]010]0]1¢

Table 103. TUS0S5 Compact MTU Specifications

Item

Value

Process Connections

18

2 x 2 Process power terminals

2 x 16 Process power distribution
terminals

terminal

Rated maximum continuous current per

1A
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Appendix A Specifications

TU805 Terminal Unit

Table 103. TUS05 Compact MTU Specifications (Continued)

Item

Value

Acceptable Wire Sizes

Solid: 0.2 - 1.5 mm?

Stranded: 0.2 - 1.5 mm?,
24- 16 AWG

Recommended torque
0.3 Nm

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.
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Block Diagram TU805

Crees T B
— +
| o |
L 1
| 1 — |
—o
| 2 : |
3
3
! . 4, !
5
’ 5 - ’
| -5, ] |
| aYole, ' |
. L _7.
| N |
8
| 8 .,
| . |
| o |
10
11
| R |
| = |
13
13
14
| 14 — |
15
| 15 !
16
16
| . |
L L,
. - |

Figure 238. TU805 Block Diagram
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TU810/TU810V1 Compact MTU

Features

* 50 Volt applications - use with AI§10, / / e \\
AI815, AI820, AI830, AIS30A, AI835, EEEE ]
AI835A, AI845, AO810, AO810V2, |
AO815, A0820, AO845, AO845A, Tee :
DI810, DI811, DI814, DI830, DI831, 2o S
DI840, DI880, DI885, DOS810, @ oo
DO814, DO815, DO840, DOSSO,
DP820 and DP840 I/O modules.

*  Compact installation of I/O modules @oe —
using one-wire connections. ©o e

£

*  Upto 16 channels of field signals and
process power connections.

D?,
Vs

*  Connections to ModuleBus and I/0 ced [ NS
modules. cee S T
*  Mechanical keying prevents insertion oo | %A
of the wrong 1/0 module. oo é
e Latching device to DIN rail for .o
grounding. ©
*  DIN rail mounting. N\ /
row || [P LLLODEE
Description
_ DQDDDDDDDDLD)
The TU810/TU810V1 is a 16 channel 50 V. RowB|[|[[TFBT ZTS 475 ©17
compact module termination unit (MTU) Row A @%@@@@@@%@
for the S800 I/0. The MTU is a passive unit
used for connection of the field wiring to (=)
the I/O modules. It also contains a part of
the ModuleBus.

The TU810/TU810V1 MTU can have up to 16 I/O channels and two process
voltage connections. The maximum rated voltage is 50 V and maximum rated
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current is 2A per channel. Two mechanical keys are used to configure the MTU for
different types of I/O modules.

The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals are divided into 2 equal and individually isolated
groups. Each group consists of 8 I/O connections, one process voltage connection
and 5 common L- connections.

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal screw.
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TU810/TU810V1 Compact MTU

Technical Data

Table 104. TUS10/TU810VI Compact MTU Specifications

Item

Value

Process Connections

30

up to 16 1/0O channels

2 x 2 Process power

5 x 2 Process power (0 V)

Rated maximum continuous current per |2 A
I/O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:

Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A

Acceptable Wire Sizes

Solid: 0.2 - 4 mm?

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical Keys (2)

36 different combinations

1/0 Module Lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed
Depth 64 mm (2.52”) including terminals
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TU810/TU810V1 Compact MTU

Appendix A Specifications

Table 104. TU810/TU810VI Compact MTU Specifications (Continued)

Item Value
Height 170 mm (6.7”) including latch
Weight 0.17 kg (0.37 Ibs.)

Connections

Table 105. TU810/TU810VI Process Connection Screw Terminals (X1)

Position Row A Row B Row C
1 L1- L1+ L1+
2 A1 (L1-) B1 C1
3 2(L1-) 2 2
4 3(L1-) 3 3
5 4 (L1-) 4 4
6 5(L2-) 5 5
7 6 (L2-) 6 6
8 7 (L2-) 7 7
9 A8 (L2-) B8 Cs8

10 L2- L2+ L2+
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Block Diagram TU810/TU810V1

ModuleBus Connector
C/4 Male

EM

am

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

;2
’,2

3
;3

DAT, DAT-N
+24V, 0V24

POS 0 - 6
POWOK
+5V

>
(=]

ModuleBus Connector
R/4 Female

Figure 239. TUS810/TU810V1 Block Diagram
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TU811/TU811V1 Compact MTU

Features
/ \
e 250 Volt applications - use with / — \
DI820, DI821, DO820, and DO821 !
I/0 modules. :
e Compact installation of I/O modules. -
e Up to 8 isolated channels of field [l: E
signals. oo
*  Connections to ModuleBus and I/0 i
modules. o oo =
*  Mechanical keying prevents insertion
of the wrong I/O module. S
e Latching device to DIN rail for cod @A
grounding. ced | \Q O
*  DIN rail mounting. o oo » L
.. (@ ﬁ A
cad | \Q @é
Description oo
The TU811/TU811V1 is a 8 channel 250 o
V compact module termination unit ©
(MTU) for the S800 I/O. The MTU is a N\ /
passive unit used for connection of the
field wiring to the I/O modules. It also Row C 2009 @
contains a part of the ModuleBus. P@‘@‘@‘I@%‘I
Row B
The TU811/TU811V1 MTU can have up o QD@
to 8 I/O channels. The maximum rated Row A AT 713 2[5 6] 7 A8
voltage is 250 V and maximum rated S 7]

current is 3 A per channel. Two
mechanical keys are used to configure the
MTU for different types of /O modules.
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The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals has 8 individually isolated I/O channels. Each channel
has two connections.

The TU811/TU811V1 is primarily intended for modules with individually isolated
channels.

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal screw.
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Appendix A Specifications

Technical Data

Table 106. TUS811/TU811VI Compact MTU Specifications

Item

Value

Process connections

16
up to 8 I/O channels
(2 terminals per channel)

Rated maximum continuous current per |3 A
I/0 channel

ModuleBus:

Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A

Acceptable wire sizes

Solid: 0.2 - 4 mm?

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG
Recommended torque 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical keys (2)

36 different combinations

1/0 Module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

250V

Dielectric test voltage

2000 V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed

Depth 64 mm (2.52”), including terminals

Height 170 mm (6.7”) including latch

Weight 0.17 kg (0.37 Ibs.)
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Connections

Table 107. TU811/TUS11V1 Process Connection Screw Terminals (X1)

Position () Row A Row B Row C
1 NC NC NC
2 A1 B1 NC
3 2 NC C2
4 3 3 NC
5 4 NC 4
6 5 5 NC
7 6 NC 6
8 7 7 NC
9 A8 NC C8

10 NC NC NC

(1) All positions marked NC are not mounted in the connector.
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Block Diagram TU811/TU811V1

ModuleBus Connector
C/4 Male

EM

—

BLOCK

Module Process Connector

ModuleBus Connector Metral Female

2
’,2

3
.3

3| >
+| ©

DAT, DAT-N
+24V, 0V24

POWOK

ModuleBus Connector

R/4 Female
L _— """ . T’

Figure 240. TUS811/TU811V1 Block Diagram
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TU812/TU812V1 Compact MTU

Features

* 50 Volt applications - use with AI§10, 4 / \\
AI815, AI820, AI830, AI830A, AI835, ]
AIB35A, AI845, AO810, AO810V2, |
AO815, A0820, AO845, AO845A, e |
DI810, DI811, DI814, DI830, DI831, oo ]
DI840, DI880, DI885, DO810, DO814, K
DO0840, DO880, DP820 and DP840

A

1/0 modules. oo
*  Compact installation of I/O modules =
using D-sub connector. i
*  Connections to ModuleBus and I/O oo o 52
modules. e ﬁA
¢ Mechanical keying prevents insertion ced | \Q_ O
of the wrong I/O module. oo S Q
e Latching device to DIN rail for o7 | %A
grounding. A é
e DIN rail mounting. s ..
©
Description N\ /

The TU812/TU812V1 is a 50 V compact

module termination unit (MTU) for the S800
I/O system with 16 signal connections. The o \°o°o°o°o°o°o°o°o°o°o°o°o° / O
MTU is a passive unit used for connection of
the field wiring. It also contains a part of the

ModuleBus. [Y—]
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The TU812/TU812V1 MTU can have up to 16 I/O signals. The maximum rated

voltage is 50 V and maximum rated current is 2A per channel. The MTU distributes
the ModuleBus to the I/O module and to the next MTU. It also generates the correct
address to the I/0 module by shifting the outgoing position signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal connector is a D-Sub 25 pin (male).

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal screw.

Technical Data

Table 108. TUS812/TU812VI1 Compact MTU Specifications

Item Value

Process connections 25 pin (male) D-Sub connector
up to 16 1/O signals

Rated maximum continuous current per |2 A

I/O channel

ModuleBus:

Maximum 5 V current distribution 1.5A

Maximum 24 V current distribution 1.5A

Mechanical keys (2) 36 different combinations

1/0 Module lock Locks module and enables operation
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TU812/TU812V1 Compact MTU

Table 108. TU812/TU812VI Compact MTU Specifications (Continued)

Item

Value

Equipment class

Class | according to IEC 61140;
(earth protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500 V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed

Depth 64 mm (2.52”), including terminals

Height 170 mm (6.7”) including latch

Weight 0.17 kg (0.37 Ibs.)

Rated max. continuos current per
process voltage connection Up/Zp.

5A

Connections

Table 109. TU812/TU812V1 Process Connection D-Sub Connector (X1)

Position

Row A

1

UP1

ZP1

S1

S3

S5

S7

N[O~ |DN

S9
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Table 109. TU812/TU812V1 Process Connection D-Sub Connector (X1)

(Continued)
Position Row A

8 S11

9 S13
10 S15
11 upP2
12 ZP2
13 EM
14 UP1
15 ZP1
16 S2
17 S4
18 S6
19 S8
20 S10
21 S12
22 S14
23 S16
24 upP2
25 ZP2

546
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Block Diagram TU812/TU812V1

ModuleBus Connector
| C/4 Male

EM

il

BLOCK

([\)Aod(y)le P(gocess Connector

ModuleBus Connector Metral Female

2
2
3
'3

v

POS0-6
POWOK
DAT, DAT-N
+24V, 0V24
+5V

>
o

ModuleBus Connector
R/4 Female

Figure 241. TU812/TU812V1 Block Diagram

3BSE020924-600 A 547



TU813 Compact MTU Appendix A Specifications

TU813 Compact MTU

Features W - w

e 250 Volt applications - use with DI820,
DI821, DI825, DO820, DO821 and AI825 [ m

oooooo
oooooo
oooooo

coooo

1/O modules.

f

*  Compact installation of I/O modules.

*  Up to 8 isolated channels of field signal
connections with crimped snap-in
connectors. :ﬂ M

J Connections to ModuleBus and I/0 -

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELE]
OOoooOooOooOO0OoOoO0OO0O0O0OO0O0O0O0C0O0O0O0OO0O0OoOoOon
00000000000 O0O0O00O0O0O0O00DOO0O0O0O0OoO0Ooogo

modules.
*  Mechanical keying prevents insertion of N i
the wrong I/0 module. E |
*  Latching device to DIN rail for grounding.
+  DIN rail mounting. - ]
Description A\ ﬁ m;
The TU813 is a 8 channel 250 V compact Ho o B —
module termination unit (MTU) for the S800 @WWWWWWW S
I/O. The TU813 has three TOWS Of Crimp 0 b2 i o o o B I
snap-in connectors for field signals and process @f Tty ls
power connections. The MTU is a passive unit oo e
used for connection of the field wiring to the % WWWWWWW@
I/0 modules. It also contains a part of the ﬂ AEOTTON  BADDLE  CooP

ModuleBus.

The maximum rated voltage is 250 V and
maximum rated current is 3 A per channel. Two mechanical keys are used to
configure the MTU for different types of I/O modules.
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The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the I/O module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the I/O module in its init state until it is locked in its position.

The process signal terminals has 8 individually isolated I/O channels. Each channel
has two connections.

The TU813 is primarily intended for modules with individually isolated channels.

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal.

Crimp terminals are provided for connection to field wiring and insertion into the
3 snap-in connectors. Once the contacts are correctly placed in the connectors, the
cable can be easily inserted and removed without future wiring errors. This
assembly function can be performed before the cables are delivered to the site.

Crimp snap-in connectors are not included in TU813.

ﬂ To provide protection from hazardous voltage, all plugs must be connected.
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Technical Data

Table 110. TU813 Compact MTU Specifications

Item

Value

Process connections

16
up to 8 I/O channels
(2 terminals per channel)

Rated maximum continuous current per |3 A
I/0O channel

ModuleBus:

Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A

Acceptable wire sizes
atta(c1:§1ed to crimped snap-in connectors
(3)

Stranded: 0.2 - 0.5 mmZ, 24 - 20 AWG
0.5-1.0 mm?, 20 - 18 AWG
1.5-2.5mm?2, 16 - 14 AWG

Mechanical keys (2)

36 different combinations

I/0O Module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage 250V
Insulation test voltage
Channel to EM 2300 V a.c.
Channel to Channel 1350 V a.c.
24 V modulebus to EM 500V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed
Depth 64 mm (2.52”), including terminals
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Table 110. TU813 Compact MTU Specifications (Continued)

Item Value
Height 170 mm (6.7”) including latch
Weight 0.17 kg (0.37 Ibs.)

(1) 3 pcs of cable plugs are supplied with TU813 (1809792 MSTBC 2.5/8/STZF-5.08)
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Connections

Table 111. TU813 Process Connection Screw Terminals (X1)

Position () Row A Row B Row C
1 NC NC NC
2 A1 B1 NC
3 2 NC c2
4 3 3 NC
5 4 NC 4
6 5 5 NC
7 6 NC 6
8 7 7 NC
9 A8 NC of:]

10 NC NC NC

(1) All positions marked NC are not mounted in the connector.
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Contact crimping tool for

installation is not supplied

(Use Phoenix 1204038 CRIMPFOX MT2.5).
Remove insulation tool is not supplied

(Use Phoenix 1204384 QUICK WIREFOX 6).

3 pcs of cable plugs are
supplied with TU813
(Phoenix 1809792
MSTBC 2.5/8/STZF-5.08)

Connection is made with removable

AAAAAAA = contacts crimped to the wires

~~~ = (Phoenix 1879531 MSTBC-MT 0.2-0.5 or
3190564 MSTBC-MT 0.5-1.0 or

&~ 3190551 MSTBC-MT 1.5-2.5

000 fioecoennnng
o

Figure 242. Connections to TU813

3BSE020924-600 A 553



TU813 Compact MTU Appendix A Specifications

Block Diagram TU813

ModuleBus Connector
C/4 Male

EM

—

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

AN| N[ | ™
N~ <4 4 4 4
il

o | =

o4 >
o'gég_

D =l < >
S R

ModuleBus Connector

R/4 Female

Figure 243. TU813 Block Diagram

554 3BSE020924-600 A



Appendix A Specifications

TU814/TU814V1 Compact MTU

TU814/TU814V1 Compact MTU

Features

50 Volt applications - use with AI810,
Al815, AI820, AI830, AI835A, AI835,
AlB45, AO810, AO810V2, AOS15,
A0820, AO845, AO845A, DISI10,
DI811, DI814, DI830, DI831, DI840,
DI880, DI88S, DO810, DO814,
DO815, DO840, DO880, DP820 and
DP840 I/0 modules.

Compact installation of I/O modules
using one-wire connections.

Up to 16 channels of field signals and
process power connections with
crimped snap-in connectors.

Connections to ModuleBus and I/0
modules.

Mechanical keying prevents insertion
of the wrong 1/0 module.

Latching device to DIN rail for
grounding.

DIN rail mounting.

Description

The TU814/TU814V1 is a 16 channel 50 V
compact module termination unit (MTU)
for the S800 I/0. The TU814/TU814V1 has
three rows of crimp snap-in connectors for
field signals and process power
connections. The MTU is a passive unit

A

Row C

Row B

Row Al L i mt e At m o a

Snap-on connector positions

3BSE020924-600 A

5565



TU814/TU814V1 Compact MTU Appendix A Specifications

used for connection of the field wiring to the I/O modules. It also contains a part of
the ModuleBus.

The TU814/TU814V1 MTU can have up to 16 I/O channels and two process
voltage connections. The maximum rated voltage is 50 V and maximum rated
current is 2 A per channel. Two mechanical keys are used to configure the MTU for
different types of I/O modules.

The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals are divided into 2 equal and individually isolated
groups. Each group consists of 8 I/O connections, 2 process voltage connection and
5 common L- connections.

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal screw.

Crimp terminals are provided for connection to field wiring and insertion into the 3
snap-on connectors. Once the contacts are correctly placed in the connectors, the
cable can be easily inserted and removed without future wiring errors. This
assembly function can be performed before the cables are delivered to the site.

Cable plugs and crimp snap in connectors are not included in TU814/TU814 V1.
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Technical Data

Table 112. TU814/TU814V1 Compact MTU Specifications

Item Value

Process connections 30

up to 16 1/0O channels

2 x 2 Process power

2 x 5 Process power (0 V)

Rated maximum continuous current |2 A
per 1/O channel

Rated maximum continuous current |5 A
per process voltage connection (L+)

ModuleBus:
Maximum 5 V current distribution: 1.5A
Maximum 24V current distribution: |1.5 A

Acceptable wire sizes Stranded: 0.2 - 0.5 mm?2, 24 - 20 AWG

attached to crimped snap-in 0.5-1.0 mm?, 20 - 18 AWG

connectors (3) (1) 1.5-2.5mm?, 16 - 14 AWG

Mechanical keys (2) 36 different combinations

I/0 module lock Locks module and enables operation

Equipment class Class | according to IEC 61140; (earth
protected)

Protection rating IP20 according to IEC 60529

Rated insulation voltage 50V

Dielectric test voltage 500 V a.c.

Width 64 mm (2.52”) including connector, 58.5

mm (2.3”) edge to edge installed

Depth 64 mm (2.52”), including terminals
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Table 112. TU814/TU814V1 Compact MTU Specifications (Continued)

Item

Value

Height

170 mm (6.7”) including latch

Weight

0.17 kg (0.37 Ibs.)

(1) 3 pcs of cable plugs are supplied with TU814/TU814V1 (1808890 MSTBC 2.5/10-ST-5.08)
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Connections

Table 113. TU814/TU814V1 Process Connection Crimp Connector (X1)

Position Row A Row B Row C
1 L1- L1+ L1+
2 A1 (L1-) B1 C1
3 2 (L1-) 2 2
4 3(L1-) 3 3
5 4 (L1-) 4 4
6 5(L2-) 5 5
7 6 (L2-) 6 6
8 7 (L2-) 7 7
9 A8 (L2-) B8 C8

10 L2- L2+ L2+
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Contact crimping tool for

installation is not supplied

(Use Phoenix 1204038 CRIMPFOX MT2.5).
Remove insulation tool is not supplied

(Use Phoenix 1204384 QUICK WIREFOX 6).

3 pcs of cable plugs are
supplied with TU814
(Phoenix 1808890
MSTBC 2.5/10-ST-5.08)

Connection is made with removable
contacts crimped to the wires

(Phoenix 1879531 MSTBC-MT 0.2-0.5 or
3190564 MSTBC-MT 0.5-1.0 or

&~ 3190551 MSTBC-MT 1.5-2.5

000 fioccacnnnng
=

Figure 244. Connections to TU814/TU814V 1
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Block Diagram TU814/TU814V1

ModuleBus Connector
| C/4 Male

b

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

7
/
2
/2

3
.3

DAT, DAT-N
+24V, 0V24

POS 0 -6
POWOK
+5V

>
S

ModuleBus Connector
R/4 Female

Figure 245. TU814/TU814V1 Block Diagram
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TU818 Compact MTU

Features

* 50 Volt applications - use with AI810,
AI815, AI835A, AI843, AI845, DIS10,
DI811, DI818, DI830, DI831, DI840,
DI880, DI88S, DO818, DP840 I/0O
modules.

*  Compact installation of I/O modules
using one-wire or two-wire (depends
on I/O module type) connections.

*  Up to 32 channels of field signals and
process power connections.

. Connections to ModuleBus and I/0
modules.

*  Mechanical keying prevents insertion
of the wrong I/0 module.

*  Latching device to DIN rail for
grounding.

e DIN rail mounting.

Description

The TU818 is a 32 channel 50 V compact
module termination unit (MTU) for the
S800 I/O. The MTU is a passive unit used
for connection of the field wiring to the I/O modules. It also contains a part of the
ModuleBus.

The TU818 MTU can have up to 32 I/O channels and two process voltage
connections. The maximum rated voltage is 50V, maximum rated current is 2.5A
per channel and 8A per process voltage connection. The Mechanical keys are used
for the I/O module slot to configure the MTU for different types of I/O modules.
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The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver. The
MTU has a mechanical locking mechanism that locks the module in its position.
This mechanism also gives the signal BLOCK to the I/O module that keeps the
module in its init state until it is locked in its position.

The process signal terminals are divided into 2 equal and individually isolated
groups. Each group consists of 16 I/0O connections. The top part of the MTU can be
removed to replace the termination board even with an operational system. Such a
need can be caused by a damaged terminal screw.
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Technical Data

Table 114. TU818 Compact MTU Specifications

Item

Value

Process connections

40 pole screw terminal

Rated maximum continuous current |2.5 A

per 1/O channel

Rated maximum continuous current | L1+ max 8A
per process voltage connection L2+ max 8A
(L1+, L2+)

ModuleBus:

Maximum 5 V current distribution: 1.5A
Maximum 24V current distribution: |1.5 A

Acceptable wire sizes

Solid: 0.5 - 2.5 mm?
Stranded: 0.5 - 1.5 mm?

Mechanical keys (2)

36 different combinations

1/0 module lock

Locks module and enables operation

Equipment class

Class Il according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed
Depth 64 mm (2.52”), including terminals
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Table 114. TU818 Compact MTU Specifications (Continued)

Item Value
Height 170 mm (6.7”) including latch
Weight 0.17 kg (0.37 Ibs.)

Connections

Table 115. Process Connector Pinning (X2)

Position Row A Row B Row C Row D
1 L1- L1- L1+ L1+
2 A1 B1 C1 D1
3 A2 B2 Cc2 D2
4 A3 B3 C3 D3
5 A4 B4 C4 D4
6 A5 B5 C5 D5
7 A6 B6 C6 D6
8 A7 B7 C7 D7
9 A8 B8 C8 D8
10 L2- L2- L2+ L2+
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Figure 246. TUS818 Process Connections
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TU819 Compact MTU

TU819 Compact MTU

Features

50 Volt applications - use with DI§18
and DO818 I/O modules.

Compact installation of I/O modules
using D-sub 25 connector.

Connections to ModuleBus and I/0O
modules.

Mechanical keying prevents insertion
of the wrong I/O module.

Latching device to DIN rail for
grounding.

DIN rail mounting.

Description

The TU819 is a 50 V compact module
termination unit (MTU) for the S800 I/O
system with 32 signal connections. The
MTU is a passive unit used for connection
of the field wiring. It also contains a part of
the ModuleBus.
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SO A DD EED D ED
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The TU819 MTU can have up to 32 I/O signals. The maximum rated voltage is 50 V
and maximum rated current is 2.5 A per channel. The MTU distributes the
ModuleBus to the I/O module and to the next MTU. It also generates the correct
address to the I/0 module by shifting the outgoing position signals to the next MTU.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal connector is a D-Sub 25 pin (male).

The top part of the MTU can be removed to replace the termination board even with
an operational system. Such a need can be caused by a damaged terminal screw.

Technical Data

Table 116. TUS819 Compact MTU Specifications

Item Value

Process connections Two D-sub connectors 25 pin (male)
up to 32 1/O signals

Rated maximum continuous current per (2.5 A

I/O channel

ModuleBus:

Maximum 5 V current distribution 1.5A

Maximum 24 V current distribution 1.5A

Mechanical keys (2) 36 different combinations

1/0 Module lock Locks module and enables operation
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TU819 Compact MTU

Table 116. TU819 Compact MTU Specifications (Continued)

Item

Value

Equipment class

Class Il according to IEC 61140;
(earth protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500 V a.c.

Width 64 mm (2.52”) including connector, 58.5
mm (2.3”) edge to edge installed

Depth 64 mm (2.52”), including terminals

Height 170 mm (6.7”) including latch

Weight 0.17 kg (0.37 Ibs.)

Rated max. continuos current per

process voltage connection Up/Zp.

L1+ max 8A
L2+ max 8A
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Connections

Table 117. Process Connection D-sub 25 (X1A and X1B)

X1A X1B
Pin. MTU Signal Pin. MTU Signal
1 UP1 1 upP2
14 UP1 14 upP2
2 ZP1 2 ZP2
15 ZP1 15 ZP2
3 S1 3 S17
16 S2 16 S18
4 S3 4 S19
17 S4 17 520
5 S5 5 S21
18 S6 18 S22
6 S7 6 S23
19 S8 19 S24
7 S9 7 S25
20 S10 20 526
8 S11 8 S27
21 S12 21 S28
9 S13 9 S29
22 S14 22 S30
10 S15 10 S31
23 S16 23 S32
11 UP1 11 upP2
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TU819 Compact MTU

Table 117. Process Connection D-sub 25 (X1A4 and X1B)

X1A X1B
Pin. MTU Signal Pin. MTU Signal
24 UP1 24 UP2
12 ZP1 12 ZP2
25 ZP1 25 ZP2
13 EM 13 EM
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Appendix A Specifications

TU830/TU830V1 Extended MTU

Features

50 Volt applications - use
with AI810, AI815, AI820,
AI830, AI830A, AI835,
AIB35A, AlI843, Al845,
AO0810, AO810V2, AO815,
A0820, AO84S5, AO845A,
DI810, DI811, DI814,
DI830, DI831, DI840,
DI880, DI88S, DO810,
DO814, DO815, DO840,
DO880, DP820 and DP840
I/0O modules.

Complete installation of I/O
modules using 3-wire
connections, fuses and field
power distribution.

Up to 16 channels of field
signals and process power
connections.

Connections to ModuleBus
and I/0 modules.

Mechanical keying prevents
insertion of the wrong I/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.
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Row C

2 19 +11+11

£

14

S

9

21e19lviGL vifeL 2biLL 0L 618 2 916G ¥ [€ 2 [V -l7-11

QDD DLDDDDNDDNDDDUDD

DDA DDDANDLUNDDDDDLDLLDLD

[+21+¢191d| Gl vi|€l 2ZL)LL Ol 618 2/

—————

N\ ! '//

1 DG GL e G0 GL GG RL G

Fuse Holder
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TU830/TU830V1 Extended MTU

Description

The TU830/TU830V1 is a 16 channel 50 V extended module termination unit
(MTU) for the S800 I/O. The MTU is a passive unit used for connection of the field
wiring to the I/O modules. It also contains a part of the ModuleBus.

The TU830/TU830V1 MTU can have up to 16 I/O channels and two process
voltage connections. Each channel has two I/O connections and one ZP connection.

The process voltage can be connected to two individually isolated groups. Each
group has a 6.3 A fuse. The maximum rated voltage is 50 V and maximum rated
current is 2 A per channel. It is recommended that the fuse rating be chosen to meet
the applications needs, see Table 118.

Table 118. Recommended fuse for TU830

Total current consumption @
. (1) at 24V process power Recommended fuse
Module Type Configuration supply (both groups UP1 | per group (L1 and L2)
and UP2)
DO810 NA Depends on load Total load one group
(8 ch) + 2A
DO814 NA Depends on load Total load one group
(8 ch) + 2A
D0O815 NA Depends on load Total load one group
(4 ch) + 2A
DO818 NA Depends on load
DO840 NA Depends on load Total load one group
(8 ch) + 2A
DO880 NA Depends on load Total load one group
(8 ch) + 2A
DI810 2-wire connection 144 mA (9mA per ch @ 30V) | 125mA
DI811 2-wire connection 96 mA (6mA per ch @ 60V) |80mA
DI814 2-wire connection 144 mA (9mA per ch @ 30V) | 125mA
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Table 118. Recommended fuse for TU830 (Continued)

Total current consumption

(2)
. (1) at 24V process power Recommended fuse
Module Type Configuration supply (both groups UP1 | per group (L1 and L2)
and UP2)

DI818 2-wire connection
DI830 2-wire connection 144 mA (9mA per ch @ 30V) [ 125mA
DI831 2-wire connection 100 mA (6.25mA perch @ |80mA

30V)
DI840 2-wire connection 159 mA (internal + 9mA per |250mA (L1)

ch @ 30V)
DI880 2-wire connection 175 mA (internal 10mA per |315mA (L1)

ch @ 30V)
DI885 2-wire connection 32 mA (4mA per ch @ 30V) |63mA (L1 for 24 V, L2

for 48 V)

AO810/A0810V2 |NA 245 mA 400mA (L1 or L2)
AO815 NA 218 mA 400mA (L1)
A0820 NA 3) NA
AO845/A0845A |NA 218 mA 400mA (L1)
AI810 2-wire connection 184 mA (23mA per ch) 160mA
Al815 2-wire connection 265 mA (22 + (23*1,32 per | 200mA

channel))
Al820 2-wire connection 92 mA (23mA per ch) 80mA
AI830/AI830A 2-wire connection @) NA
AI835/AI835A 2-wire connection ®) NA
Al843 2-wire connection ©) NA
Al845 2-wire connection 265 mA (22 + (23*1,32 per | 200mA

channel))
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Table 118. Recommended fuse for TU830 (Continued)

Total current consumption

2)
. (1) at 24V process power Recommended fuse
Module Type Configuration supply (both groups UP1 | per group (L1 and L2)
and UP2)
DP820 NA Depends on load Depends on load
DP840 2-wire connection, 122 mA (internal + 8.2mA 200 mA (L1)
NAMUR per ch @ 8.2V)
DP840 2-wire connection, 124 mA (internal + 4.3mA 200mA (L1)
12V per ch @ 12V)
DP840 2-wire connection, 145 mA (internal + 4mA per |250mA (L1)

24V ch @ 24V)

(1) If 3-wire field devices are connected, the internal current consumption must be considered.
(2) Use fuse 5 x 20 mm, Time-Lag.
(3) Unit does not use process power supply.

The MTU distributes the ModuleBus to the I/0 module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals are divided into 2 equal and individually isolated
groups. Each group consists of 8 I/0 channels, process voltage connection and a
6.3 A fuse (as delivered). Each I/O channel has two I/O connections and one ZP
connection. For input modules, field power is provided by the B-row.
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Technical Data

Table 119. TU830/TUS830V1 Extended MTU Specifications

Item Value
Process Connections 56
up to 16 1/0O channels (2 terminals per
channel)

4 Process power 6.3 A
10 x 2 Process power (0 V)

Rated maximum continuous current per |2 A
I/O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:

Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A

Fuse (2)

6.3 A (slow glass tube, 5x20 mm)

Acceptable wire sizes

Solid: 0.2 - 4 mm?

Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical keys (2)

36 different combinations

1/0 module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

Width

126 mm (5”) including connector,
120.5 mm (4.74”) edge to edge installed
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Table 119. TU830/TU830V1 Extended MTU Specifications (Continued)

Item Value
Depth 64 mm (2.52”) including terminals
Height 110 mm (4.3")
Weight 0.28 kg (0.6 Ibs.)

Connections

Table 120. TU830/TU830V1 Process Connection Screw Terminals (X1)

Position () Row A Row B Row C
1 L1- L1+ NC
2 L1- L1+ NC
3 A1 B1 C1
4 2 2 2
5 3 3 3
6 4 4 4
7 5 5 5
8 6 6 6
9 7 7 7

10 8 8 8
11 9 9 9
12 10 10 10
13 11 11 11
14 12 12 12
15 13 13 13
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Table 120. TU830/TU830V 1 Process Connection Screw Terminals (X1) (Continued)

Position () Row A Row B Row C
16 14 14 14
17 15 15 15
18 A16 B16 c16
19 L2- L2+ NC
20 L2- L2+ NC

(1) All positions marked NC are not mounted in the connector.
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Block Diagram TU830/TU830V1

ModuleBus Connector
| C/4 Male

EM

! T

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

/2
/2

3
.3

POS 0 -6
POWOK
DAT, DAT-N
+24V, 0V24
+5V

>
]

ModuleBus Connector
R/4 Female

Figure 248. TU830/TU830V1 Block Diagram

3BSE020924-600 A 581



TU831/TU831V1 Extended MTU

Appendix A Specifications

TU831/TU831V1 Extended MTU

Features

250 Volt applications - use
with DI820, DI821, DO820,
and DO821 I/O modules.

Greater connection area for
larger wires.

Up to 8 isolated channels of
field signals.

Connections to ModuleBus
and I/O modules.

Mechanical keying prevents
insertion of the wrong I/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Description

The TU831/TU831V1isa 8
channel 250 V extended module
termination unit (MTU) for the
S800 I/0. The MTU is a passive
unit used for connection of the
field wiring to the I/O modules. It also contains a part of the ModuleBus.

The TU831/TU831V1 MTU can have up to 8 I/O channels. The maximum rated
voltage is 250 V and maximum rated current is 3 A per channel.

The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.
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The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals has 8 individually isolated I/O channels. Each channel

has two connections.

Technical Data

Table 121. TU831/TU831VI Compact MTU Specifications

Item Value

Process connections 16
up to 8 I/O channels
(2 terminals per channel)

Rated maximum continuous current per |3 A

I/0 channel

ModuleBus:

Maximum 5 V current distribution 1.5A

Maximum 24 V current distribution 1.5A

Acceptable wire sizes Solid: 0.2 - 6Bmm?
Stranded: 0.2 - 4 mm2, 24 - 10 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical keys (2) 36 different combinations

3BSE020924-600 A 583



TU831/TU831V1 Extended MTU Appendix A Specifications

Table 121. TU831/TU831VI Compact MTU Specifications (Continued)

Item Value

I/0 Module lock Locks module and enables operation

Equipment class Class | according to IEC 61140; (earth
protected)

Protection rating IP20 according to IEC 60529

Rated insulation voltage 250V

Dielectric test voltage 2000V a.c.

Width 126 mm (5”) including connector, 120.5
mm (4.74”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 110 mm (4.3")

Weight 0.22 kg (0.48 Ibs.)

Connections

Table 122. TU831/TU831V1 Process Connection Screw Terminals (X1)

Position Row A Row B
1 A1 B1
2 2 2
3 3 3
4 4 4
5 5 5
6 6 6
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Table 122. TU831/TU831V1 Process Connection Screw Terminals (X1)

Position Row A Row B
7 7 7
8 A8 B8
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Block Diagram TU831/TU831V1

ModuleBus Connector
C/4 Male

b

BLOCK

Module Process Connector

ModuleBus Connector Metral Female

2
’,2

3
.3

DAT, DAT-N
+24V, 0V24

POWOK
+5V

>
(=]

ModuleBus Connector

R/4 Female

Figure 249. TU831/TU831V1 Block Diagram
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TU833 Extended MTU

Features

* 50 Volt applications - use
with AI810, AI815, AI820,
AI830, AI830A, AI835,
AIB35A, AlI843, Al845,
AO0810, AO810V2, AO815,
A0820, AO84S5, AO845A,
DI810, DI811, DI814,
DI830, DI831, DI840,
DI880, DI88S, DO810,
DO814, DO815, DO840, ]
DO880, DP820 and DP840 y
I/0 modules. oo

*  Complete installation of I/O ¢
modules using 3-wire
connections, fuses and field Lﬂ" LEJ Lﬂ_'
power distribution.

*  Up to 16 channels of field signals and process power connections.
e Connections to ModuleBus and I/O modules.

*  Mechanical keying prevents insertion of the wrong I/O module.

*  Latching device to DIN rail for grounding.

*  DIN rail mounting.

*  Spring-case terminal.

Description

The TU833 is a 16 channel 50 V extended module termination unit (MTU) for the
S800 I/0. The MTU is a passive unit used for connection of the field wiring to the
I/O modules. It also contains a part of the ModuleBus.
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The TU833 MTU can have up to 16 I/O channels and two process voltage
connections. Each channel has two 1/O connections and one ZP connection. The
process voltage can be connected to two individually isolated groups. Each group
has a 6.3 A fuse. The maximum rated voltage is 50 V and maximum rated current is
2 A per channel. It is recommended that the fuse rating be chosen to meet the
applications needs, see S800 I/O Getting Started chapter Power and Cooling.

The MTU distributes the ModuleBus to the I/0 module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals are divided into two equal and individually isolated
groups. Each group consists of 8 I/O channels, process voltage connection and a
6.3 A fuse (as delivered). Each I/O channel has two I/O connections and one ZP
connection. For input modules, field power is provided by the B-row.

The process connection terminals are of spring-case type. Only one wire per
terminal is recommended.

588 3BSE020924-600 A



Appendix A Specifications

TU833 Extended MTU

Technical Data

Table 123. TU833 Extended MTU Specifications

Item Value
Process Connections 56
up to 16 1/0 channels (2 terminals per
channel)

4 Process power 6.3 A
10 x 2 Process power (0 V)

Rated maximum continuous current per |2 A
I/O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:

Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A

Fuse (2)

6.3 A (slow glass tube, 5x20 mm)

Acceptable wire sizes

Solid: 0.2 - 2.5 mm?, 24 -12 AWG
Stranded: 0.2 - 2.5 mm?, 24 - 12 AWG
Only one wire per terminal

Stripping length: 6 mm

Mechanical keys (2)

36 different combinations

1/0 module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

Width

126 mm (5”) including connector,
120.5 mm (4.74”) edge to edge installed
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Table 123. TUS833 Extended MTU Specifications (Continued)

Item Value
Depth 64 mm (2.52”) including terminals
Height 105 mm (4.17)
Weight 0.28 kg (0.6 Ibs.)

Connections

Table 124. TU833 Process Connection Screw Terminals (X1)

Position () Row A Row B Row C
1 L1- L1+ NC
2 L1- L1+ NC
3 A1 B1 C1
4 2 2 2
5 3 3 3
6 4 4 4
7 5 5 5
8 6 6 6
9 7 7 7

10 8 8 8
11 9 9 9
12 10 10 10
13 11 11 11
14 12 12 12
15 13 13 13
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Table 124. TU833 Process Connection Screw Terminals (X1) (Continued)

Position () Row A Row B Row C
16 14 14 14
17 15 15 15
18 A16 B16 c16
19 L2- L2+ NC
20 L2- L2+ NC

(1) All positions marked NC are not mounted in the connector.
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Block Diagram TU833

ModuleBus Connector
C/4 Male

EM

N

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

AN| N| O ™M
N ~ ~+ ~+ +

Z <
SPEE o
o g [a] ;
D= % >
SEEREE

ModuleBus Connector

R/4 Female

Figure 250. TUS833 Block Diagram
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TU834 Extended MTU

Features

* 50 Volt applications - use
with AI880 and AIS80A [

modules.

*  Complete installation of I/O
modules using 2-wire D[
connections and field power
distribution.

*  Up to 8 channels of field
signals and process power

connections. 600000 00000000000000 {

*  Mechanical keying prevents } 00000000000000000000
insertion of the wrong 1/0

module. w LEJ w

*  Latching device to DIN rail
for grounding.

*  DIN rail mounting.

. Include 8 individual shunt sticks.

Description

The TU834 is a 8 channel module termination unit (MTU) for single S800 I/O
modules and for mounting on a vertical or horizontal DIN rail. The MTU is a
passive unit used for connection of the field wiring to the I/O modules. It also
contains a part of the ModuleBus.

The TU834 MTU can have up to 8 I/O channels and 2+2 process voltage
connections. Each channel has two I/O connections and one ZP connection. Input
signals are connected via individual shunt sticks, TY801. The maximum rated
voltage is 50 V and maximum rated current is 2 A per channel.
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The MTU distributes the ModuleBus to the next MTU. It also generates the correct

address to the I/O modules by shifting the outgoing position signals to the next
MTU.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

Two mechanical keys are used to configure the MTU for different types of /O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

Technical Data

Table 125. TUS834 Extended MTU Specifications

Item Value
Process Connections 40
up to 8 I/O channels (2 terminals per
channel)

4 Process power
20 Process power (0 V)

Rated maximum continuous current per |2 A
I/O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:
Maximum 5 V current distribution 1.5A
Maximum 24 V current distribution 1.5A
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Table 125. TU834 Extended MTU Specifications (Continued)

Item

Value

Acceptable wire sizes

Solid: 0.2 - 4 mm?
Stranded: 0.2 - 2.5 mm?2, 24 - 12 AWG
Recommended torque: 0.5 - 0.6 Nm

Stripping length: 7 mm

Mechanical keys (2+2)

36 different combinations

1/0 module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500 V a.c.

Width 126 mm (5.0”) including connector,

120.5 mm (4.74”) edge to edge installed
Depth 64 mm (2.52”) including terminals
Height 110 mm (4.3”) including locking device
Weight 0.28 kg (0.6 Ibs.)

Connections

Table 126. TU834 Process Connection Screw Terminals (X1)

Position Row A Row B
1 L1- L1+
2 L1- L1+
3 A1 B1
4 2 2
5 3 3
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Table 126. TU834 Process Connection Screw Terminals (X1) (Continued)

Position Row A Row B

6 4 4

7 5 5

8 6 6

9 7 7
10 8 8
1 9 9
12 10 10
13 11 11
14 12 12
15 13 13
16 14 14
17 15 15
18 A16 B16
19 L2- L2+
20 L2- L2+
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Block Diagram TU834
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Figure 251. TU834 Block Diagram
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TU835/TU835V1 Extended MTU

Features

50 Volt applications - use
with the AI810, AI815 and
AI845 modules.

Up to 8 channels of field
signals and process power
connections.

Each channel has one
fused transducer power
terminal and one signal
connection.

Process voltage can be
connected to 2 individually
isolated groups.

Connections to
ModuleBus and I/0
modules.

Mechanical keying
prevents insertion of the
wrong 1/0 module.

Latching device to DIN
rail for grounding.

DIN rail mounting.

Description

The TU835/TU835V 1 is a 8 channel 50 V extended module termination unit (MTU)
for the S800 I/0. The MTU is a passive unit used for connection of the field wiring
to the I/O modules. It also contains a part of the ModuleBus.

Row A

Row B

X1
~

X12

X13

—————
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The TU835/TU835V1 MTU can have up to 8 I/O channels. The maximum rated
voltage is 50 V and maximum rated current is 2 A per channel.

The MTU distributes the ModuleBus to the I/O module and to the next MTU. It also
generates the correct address to the I/O module by shifting the outgoing position
signals to the next MTU.

The MTU can be mounted on a standard DIN rail. It has a mechanical latch that
locks the MTU to the DIN rail. The latch can be released with a screwdriver.

Two mechanical keys are used to configure the MTU for different types of I/O
modules. This is only a mechanical configuration and it does not affect the
functionality of the MTU or the I/O module. Each key has six positions, which gives
a total number of 36 different configurations. The configuration can be changed
with a screwdriver.

The MTU has a mechanical locking mechanism that locks the module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the module in its init state until it is locked in its position.

The process signal terminals has 8 individually isolated I/O channels. Each channel
has two connections: one fused transducer power terminal and one signal
connection. Process voltage can be connected to two individually isolated groups.
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Technical Data

Table 127. TU835/TU835V1 Compact MTU Specifications

Item

Value

Process connections

16
up to 8 I/O channels
(2 terminals per channel)

4 Process power
4 Process power (0V)

Rated maximum continuous current per |2 A
I/0 channel

ModuleBus:

Maximum 5 current distribution 1.5A
Maximum 24 V current distribution 1.5A

Fuse (8)

100 mA (fast glass tube, 5x20 mm)

Acceptable wire sizes

Solid: 0.2 - 4 mm?

Stranded: 0.2 - 2.5 mm?2, 24 - 12 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical keys (2)

36 different combinations

I/0 Module lock

Locks module and enables operation

Equipment class

Class | according to IEC 61140;
(earth protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

50V

Dielectric test voltage

500 V a.c.

Width 126 mm (5”) including connector, 120.5

mm (4.74”) edge to edge installed
Depth 64 mm (2.52”) including terminals
Height 110 mm (4.3")
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Table 127. TU835/TU835V1 Compact MTU Specifications (Continued)

Item Value
Weight 0.26 kg (0.57 Ibs.)
Rated max. continuos current per 8A
process voltage connection Up/Zp.

Connections

Table 128. TU835/TU835V1 Process Power Source Connections (X11, X13)

Position Row A Row B
X11 -1 L1- L1+
X11-2 L1- L1+
X13 -1 L2- L2+
X13-2 L2- L2+

Table 129. TU835/TU835V1 Process Connection Screw Terminals (X12)

Position Row A

1 11 (F1, L1+ power)

12 (signal)
21 (F2, L1+ power)

(
(
(
22 (signal)
(
(
(
(

31 (F3, L1+ power)

32 (signal)

41 (F4, L1+ power)

O N OO~ WOWIDN

42 (signal)
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Table 129. TU835/TU835V1 Process Connection Screw Terminals (X12)

Position Row A

9 51 (F5, L2+ power)
10 52 (signal)
1" 61 (F6, L2+ power)
12 62 (signal)
13 71 (F7, L2+ power)
14 72 (signal)
15 81 (F8, L2+ power)
16 82 (signal)
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Block Diagram TU835/TU835V1
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Figure 252. TU835/TU835V1 Block Diagram
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TU836/TU836V1 Extended MTU

Features

250 Volt applications - use
with the DO820, and
DO821 modules.

Two groups with 4 channels
of field signals and process
power connections.

Each channel has one fused
load power terminal and
one signal return
connection.

Process voltage can be
connected to 2 individually
isolated groups.

Connections to Modu