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Safety Summary

A Electrostatic Sensitive Device
Aa\ 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:

3BSE020924-510 B 11



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
injury.

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

I/0O 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 1/0 device or a S800L I/O module.

I/O station An 1/O station consists of one or two FCI(s), 1-7 I/O
clusters and up to 24 1/0O devices.

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

3BSE020924-510 B 13



Related Documentation

About This User Manual

Related Documentation

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 1/0O devices and the controller up to 96 I/O
modules (up to 12 directly and to the othersin 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.

OSsP 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

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

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

Title Description

S800 I/O Getting Started Describes the general installation and
configuration information for the S800
I/O system.

S800 I/0 Modules and Termination Describes the modules and termination

Units with Intrinsic Safety Interface units with |.S. interface in the S800 I/O
system.

S800 1/0O Fieldbus Communication Describes the AF100 FCI in the S800

Interface for AF100 User’s Guide I/0O 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
Interface for PROFIBUS-DP/DPVA1

Describes the PROFIBUS-DP FCl in the
S800 I/0 system.

S800 I/0 PROFIBUS_DP Fieldbus
Communication Interface Reference
Manual

Describes the memory mapping on
PROFIBUS for the S800 I/O system.

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.

3BSE020924-510 B
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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 I/0 Modules

Mounted on Compact Type of Termination Units.

3BSE020924-510 B
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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 I/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.

3BSE020924-510 B 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. SS00L 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 I/0 Module
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Module Termination Units and Terminal Units Section 1 Introduction
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Figure 4. Typical Extended MTU with I/O Module
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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 DI80O1 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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Module Termination Units and Terminal Units Section 1 Introduction

TU811/TU811V1 Compact MTU for 250 Volt Applications

The TU811 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.
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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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Section 1 Introduction S800 I/0O Modules

S800 I/0 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.

AI810 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.

AI835/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.

AI880/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.

AO815 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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AO0820 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.

AO845/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.

DO814 Digital Output Module, 24 V, 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
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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 DO815 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 Sinking

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.

DO820 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.

DO821 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
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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.

DO0840 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.

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.
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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 I/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 SS00L 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.

AO801 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.
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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

g 3 |3 Mech.
g-‘é"é'm ™ 'og'c[\'u'cg g - - Ke
S 1 i1kl |8 | 2288 ¢ EFL T |2 sotin
Module |2 = | 53| 8P 3| 2 & 2|2 5 2(Q &g 5| 5| 5 5t
Type (2|2 |2 |22 88 s =38 8323223 8|5
Fle8(88°8" 8388 88 q %3 8| S| Key Key
5| F|F|F - |-F_’|-|-|-|-g > FlF] 1 2
oo ] = =
[= = =
Al810 [ X| X | X | - - X -l - X - [ X - - - X! -1 A E
AIB15 | X| X - x| - - x| - | - |-|-]c|c
AIB20 (X | X | - |-]| - X {-1-1-1-1-1-1 - - -|-| B | B
AIg25 | -| - |- |- x| - |xX|[-|-|-|-|-| -] - |-]-]|D]A
AI830/ X |- - - | x |-|-{-1-]-]-] -1 - |-|-|Aa]F
AI830A | X
Al835/ X X - - - - B A
AI835A | X X
AlB43 | -| - | X |-| - X 1-1-1-1-1-1-1 X - -l-| B | A
Alg45 | X| X | X | - - X - - X - [ X - - X -l -1 C C
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Module Termination Units (MTU)

Table 2. MTU Usage and Key Settings (Continued)

Mech.

ing
2

>
Q
X

Sett

~—

Key | Key

Popuaxa | GBMN L

PopUSIXa OGN L

ys8nl sv8nl v8nl

juepunpay

cs8nl ev8nl ev8nl

juepunpay

PoPUSIKa GEGL

PPUSHE GEML

€8Nl 9e8nl

PopUSIa GEGML

PoPUR FEGM L

PopUSII | €8N L

papuaix3

€e8nl oesnl

1oedwo)

€8Nl LisnlL

weduod 618N L

weduod g1 ML

woedwod 1 gN1 Z18NL

X

X

018Nl

X X | X

X| X | X

Module
Type

Al880
AlI880A

AO810/

AO810V2 | X

AO815 | X| X

AO820 | X| X
AO845

AO845A | X | X

DI810 | X| X | X

DI811

DI814 | X| X
DI818

D1820
D1821

DI825

D1828

DI830 | X| X | X

DI831

DI840 | X| X | X
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Table 2. MTU Usage and Key Settings (Continued)

g S | Mech.
£ 5| 5| ™ V] 3 8 B3I 3 % g g 3| 3 Key
S é é © g g g g 8 % g LS [ § § Settin
Module 2| % |3 |8|R 8 R ¥ 5 & 5|2 5 53525z 3 g
Type 22 2|28 888 332322838
FlF o o0 %0 ¥ o oo ook ek 0|2|KeylKe
NS (DD |2 == ==L < S5 Y | Rey
5 | F|F|F = FlFFFFFS > FlF]| 1 2
o] =) =
= = -
DIBBO |X (XM X |-| - [ X®|-|-|-|-|-]-[xX®] - |-|-|F|F
DIBBS |X| X | X |-| - | X |-]-]-]|- - - - - B | F
DO810 [ X| X | - | - - X |1-1-1-1-1-]- - - -1 -1 A A
DO814 |X| X | - | -| - | X |-|-|-]-|X|-| - - |-|-|B|E
DO815 |X| X | = |- = | X |-|-|-]-|-]-| - - -l-]A|A
©)
DO818 |- | - | X [X| - | X |[-|-|-|-|-|-] - - |-|-lE|A
DO820 | - | - - -1 X - X - - X - - - - X A D
DO821 |- | - | - [-| X | - |X|-|-|X|-|-] - - |-|X|]Cc| A
DO828 |- | - | - |[-| - | - |-|-|-|-|-|-] - - |-|x|E|D
DO840 |X| X | - | -| - | X |-|-|-]-]-]1-| X - |-|-]Cc|E
DO880 |X| X | - |-| - | X |-|-|-]-]-]1-| X - |-|-|F|E
DP820 |X| X | - [-| - | X |-|-|-|-]-|-] - - |-]-lc| B
DP840 (X | X | X |-| - | X |-|-|-|-]-]-| X | X |-|-|C|F
(1) I 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.

(8) TUB812 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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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.

I/0 Modules

S800 I/0 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/0 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/O Getting Started (3BSE020923*)
manual.

Hardware Indicators

S800 I/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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Table 3. Standard LEDs on S800 I/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/0O module is running in Operational State.

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

O (0SP) Yellow I/0 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.qg.
Profibus) or automatically due to lack of
incoming communication.

PRIM Yellow I/O module is primary within a redundant

(PRIMARY) pair.®)

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 a redundant configuration, the primary I/O module is scanned at the specified cycle time to
supply input values to the application, while the backup 1/0 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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5800 I/0O Module LEDs

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

Msc;g:ele Run Fault |Warning| OSP | Primary | Channel status
Init Off On Off Off off  |DI on/Off (),
DO Off
Not Flashing/| On/Off | On/Off Off off |DI on/off (),
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
o0 o0 o O
o1l o1 o PX1
o2 o2 o UP1
o3 o3 o ST1
o4 o4 o DI1
o5 o5 o SY1
o6 06 o DOA1
o7 o7 o TP1
o8 o8 o UL1
o9 o9 o PX2
o10 o10 o UP2
o 11 o11 o ST2
012 012 oDI2
013 013 oSY2
o14 o14 ° D02
o15 o15
016 016 oT1P2
o uUL2
DO810 DI810 AO810/A0810V2 AI810 DP820

Figure 8. Examples of S800 I/0O Module LED Locations
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S800L I/O 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 I/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/AQ) detects a fatal internal error, it enters Error State and turns on the FAULT
LED.

Table 6. SS800L I/0 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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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 S 123456 78910111213141516
o
=
!
o
Al801 DO801
0(4)...20 mA 24V 0.5A
o[
L+L-24V L+L-24V
L0300 L8 L8 LT LB 1234567891011 1213 14 15 16

Figure 9. Examples of SS00L I/O Module LED Locations
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Error Messages

Refer the relevant controller manuals.

Fault Finding and User Repair
S800 I/0 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 I/0 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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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/0 Modules

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

of the modules.

Table 7. Replacement information for S800 I/0 Modules

Module Type Settings Comments
AI810, Al815, No settings Replacement with power applied is
Al820, Al825, possible.
AlB30, AIB30A, Turning locking mechanism deactivates the
Al843, Al845,
Al880, AI8B0A,
Al890, Al895
Analog Input
AO810, AO815, No settings Replacement with power applied is

AO810V2, AO820,
AO845, AO845A,
AO890, 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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S800 I/0 Module Replacement

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

Module Type Settings Comments

Dig810, 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, DO89YO 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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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/O Module Replacement

Table 7. Replacement information for S800 I/O 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/TUB12V1, Disconnecting an MTU breaks the
TU813, ModuleBus communications bus and
TU814/TU814V1, removes power to the MTUs that follow.
TUB30/TUB3OVH, 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/TUB36V, order to disconnect the ModuleBus
TU837/TU837V1,

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

connector.

General

S800L I/0 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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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 I/O Modules

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

Table 8. Replacement information for S800L I/O 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 TUB05.
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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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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 I/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 (1049F) applies to compact MTUs with 1/O modules or S800L modules

mounted on vertical DIN rail.
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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 +24 V.

e 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

(7]

STATUS

AI801
0(4)...20mA

OQO

L+ L- 24V

i, 2 3
LN I R

4 5 6 7 8
+ 0+ 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. AISOI 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. AISOI 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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Al801 Analog Input Module, 0(4)...20 mA

Block Diagram AI801

Figure 10. AI8OI Block Diagram
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Process Connections

Table 11. AISOI Process Connections

Process Connection ?;?rﬁ?::l
Cht, L1+ 1+
Ch1, Current Input 11
Ch2, L1+ 2+
Ch 2, Current Input 21
Ch 3, L1+ 3+
Ch 3, Current Input 3l
Ch4, 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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Al801 Analog Input Module, 0(4)...20 mA

Figure 11 shows the process connections for the AI801.

— s — - — - — - —
Process , Al801
| L1+ 1+
'0-20mA  Chi 1l
' L1+ o4
[o-20mA  ch2 2l
! L1+ 3+ Mux.
|0 20mA  Ch3 3l
| L1+ 4+
'0-20mA Ch4 4]
| L2+ 5+
|0-20mA  Ch5 51
|
) L2+ 6+
| 0-20mA Ché 6l
| L2+ 7+
0-20mA  Ch7 71
| ! 8+
| \|0-20mA Chs 8l
N
i +24v 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.

Ny

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

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+, L.2-.
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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

AI810
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 M

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 TU850

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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Block Diagram Al810

. ® .
&® RUN
| ® |

LP ‘L | :
lo— Block !

| 14U Mux || -
- o FCl |

T - l 5VS|
|

| | 5v |
| , ov |
; Powe r;_ok

151 = _
ZP
€] +UPInt ' +24V |

'LAJ -UPInt ovaav !

181 LP

Figure 12. AI810 Block Diagram
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V

Process Connections

Table 13. AI810 Process Connections

TU812
Process TUB10 | D-Sub25 | yyg4g | TUBSD/ | 1yg35 | Tusss | Tusso
Connection (or TU.814) male Terminal TU8.33 Terminal | Terminal | Terminal
Terminal Conat)ector 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)
Chi, 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 cé6 32 B6 B6
Ch 3, Return (ZP) |A3 - - A5, A6 - A6 -
Ch4, L1+ - - C4,A4 |B7,B8 |41 (F4) |A7(F4) |A7, A8
Ch 4, Voltage Input | C4 6 D4 Cc7 - 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 TU810 D-Sub 25 Tus18 Tu830/ TU835 | TU838 | TUu850
Connection (or TU.814) male Terminal TU8.33 Terminal | Terminal | Terminal
Terminal Conat)actor Terminal

Ch 5, Voltage Input | C5 7 D5 C9 - B9 B9
Ch 5, Current Input | B5 20 B5 C10 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 C11 - B11 B11
Ch 6, Current Input | B6 21 B6 C12 62 B12 B12
Ch 6, Return (ZP) |A6 - - Al1, A12 |- A12 -
Ch7, L2+ - - C7,A7 |B13,B14 |71 (F7) |A13(F7) |A13, Al4
Ch 7, Voltage Input| C7 9 D7 C13 - B13 B13
Ch 7, Current Input | B7 22 B7 Ci14 72 B14 B14
Ch 7, Return (ZP) |A7 - A13, A14 |- Al4 -
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 Al810 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.

________P;ce_ss—! J—_fuss_orr'uﬁ'l_,;,a;'_'_'—!
| w2av | | 11 B3R L1+ |
Pwr. HRISNES
Source ' Ov gL1- Tuse L- '
HhdKE
| L1+ [B1,B2 L1+ |
, Ci U ,
4-20mA  Chil [T6D Kl
| ATAD ZP |
2 - Wire L1
XMTRs ' - B L1 '
[4-20mA  Ch21 [1C4 51 |
' A3AL ZP
B5,B6 1+
|o-10vV_ Ch3V[ICE 30 Mux. |
; C6 I
' ZpP A5.A6 7P i
4 - Wire
B7.B8 L1+
XMTRs | 0-20mA Ch4l [1C7 AU |
' L [1C8 41 '
| A A7.A8 ZP |
— ' L2+ | |B9,B10 L2+
' c9 15U '
|0-20mA  Ch51 [C10 151 |
I ZP__||A9,A10 ZP
' L2+ | 1B11.512 L2¢ '
| 4-20mA Ch61[TG12 6l ’
3 - Wire . ZP ATTAT2 ZP L
XMTRs | L2+ | |B13,B14 Lo+ |
0-10V ch7 V[ |c13 17U
' Ci4 71 '
| ZP__ [A13.AT4 7P |
! L2+ | |B15,B16 Lo+
"0-10V chs V[ |C15 18U '
| Ci16 El |
ZP _[TA15.AT6 ZP
' w2av || Lor BSA L2+ '
| H gV m— |
Chx V = Voltage Input Ov _L2- Fuse L-
Chx | = Current Input ' ¥2- EM '
S . | =1

*Max 1 AT in combination with AI810

Figure 13. AI810 with TU830 Extended MTU Process Connections
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Figure 14 shows the process connections for the AI810 when installed on a TU810

or TU814 Compact MTU.

" Process 7 Tusto T Ami0 ]
' (or TU814) '
' +24V aL1+ L1+ '
| Pwr. [ ] L[ TL1+ |

Sup. ov L1- ZP
i L1+ :
: C U ]
4-20mA| chil[[B Kl
A ZP '
| c L1+ |
. 2 2U .
4-20mA | ch21[B2 2l
| A2 ZP |
. L1+ Mux. |
0-10v_ ch3Vv||ca 30 W
i B3 3l |
zP A3 7P 1
4 L1+
[0-10V__ chav]||C4 70 ]
. B3 4l ,
ZP A4 7P
| L2+ |
G5 15U .
,0-20mA| Ch51[]B5 5]
I ZP A5 ZP |
! L2+ '
. ce
[4-20mA]_Ché 1 [1B6 8 |
. ZP A6 Z —
| L2+ |
"o-10v Cch7 V| |c7 I7U
' B7 171 '
| ZP A7 7P |
| L2+
0-10V chs V| |c8 18U .
B8 8l
| zp  [TA8 7P |
' L2+ L2+ '
| Pwr. [22V ER{R |
Chx V = Voltage Input | Sup. ov L2- zp EM ,
Chx | = Current Input N T J_ = N

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 ABlo ]
' X11 '
| +24v | | L1+ Fn=100mA L1+ |
) TL1+ .
Ov _L1- L-
| TL1- |
, X12 F1 ,
| L1+ 11 — L1+
| — MU |
4-20mA| Ch1l| |12 AT
- Wi ZP '
o | Lie |21 1 |
+ L1+
XMTRs . ) .
L 4-20mA| Ch2l]| |22 il
P
3- Wire ! — 3 + Mux. '
XMTRs 0 !(4) -20mA| Ch31| |32 3l |
ZP 1
Wi ; L1+ | |41 |i| 1+ I
4- Wire __| L
| I 4U |
XMTRs__| 0,(4)-20mA  Ch4 1] |42 4] ,
F5 /P
| L2+ | |51 —— L2+ |
| — 15U .
) ,4-20mA  Ch51] |52 151
2- Wire i i zp |
XMTRs ! L2+ |61 —— [ 2+ .
L |4-20mA  cChel] [62 5 |
' F7 2P T
. | L2+ | |71 —— L2+ |
3- Wire l  E— 17U
- h7 1 :
XMTRS o|(4) 20mA C 72 - |z7||> |
- Wi 81 — L2+
4- Wire— : 18U .
XMTRs Oi(4) -20mA| Ch81]| [82 181 |
ZP
, X13 .
+24v | | L2+ L2+
| 1P |
Oov L2 L-
Chx | = Current Input [o- EM '

Figure 15. AI810 with TU835 Extended MTU Process Connections
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Al810 Analog Input Module, 0(4)...20 mA, 0(2)...10 V Appendix A Specifications

Figure 16 shows the process connections for the AI810 when installed on a TU838

Extended MTU.
Process | il TUS38 [ A0 1
! +24v | [ L1+ L1+ !
Pwr. | HRISE |
Source Ov L1- L-
. MR .
| L1+ Al L1+
| BT MU |
4 - 20mA Chtl [[BZ 1
A2 ZP '
2 - Wire F2
XMTRs | NN — pis |
.4 - 20mA Cch21 [ [B4 121
| A% 7P |
— F3
' A5 L1+ Mux. '
,0-10V Ch3V[[B5 =— 13U
| Bo I3l |
zp  [A6 zP 4
4 - Wire ' F4 1
XMTRs Az e |
,0-20mA  Ch41[[B8 2] ,
ZP A8 ZP
| L2+ A9 r—|F5 L2+ |
, Bg [ 15U .
. 0-20mA Ch51 [ [B10 151
I ZP A0 ZP |
. Lo+ | |A11 F6 L2+ .
=5 I [ — 16U
|4-20mA  Chel [BTZ I6] |
3 - Wire , ZP Al12 = ZP ,
XMTRs | L2+ | [A13 —— L2+ |
"o0-10V ch7v||B13 — 17U
' Bi14 171 '
| ZP Al4 = ZP |
| L2+ ||A15 8 Lot
. 0-10V chgv||B15s — 18U .
B16 181
| ZP A16 ZP |
+24v | | L2+ L2+
| TL2+ |
Chx V = Voltage Input Ov _L2- L-
Chx | = Current Input HRgE EM '
. T.__ . | =

Figure 16. AI810 with TU838 Extended MTU Process Connections

80 3BSE020924-510 B



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! N Tusso T Ao ] !
| +24v | | L1+ # L1+ |
L1 | |
' ov —juf Fuse L- |
| ) |
' ut__| a1 L1+ '
i BT = | THU |
4-20mA| ChtllTB2 [l
2- Wire u2 A2 T~ T ZP !
1 b
XMTRs | S gl A8~ 1 e |HbG |
. B3 | 2U .
L 4-20mA| Ch2] yii 2l |
Uq [[[A4 5
I\ﬂ—"
3- Wire : US S A8 ~ "oty L1+ |
s |/ Lol 2m SRR |
' 1\%'—0 -,
4- Wire | | AL]\—!;[-» 1+ |
[ B7 4U
XMTRs | 0,(4)-20mA Ch41[B8 Z) ,
A8 ZP
\—|_/ T Mux.
| U9 A9 'I L2+ |
. 15U |
o Wire i4-20mA chs I|[1B10 o |
- Wi U0 ([ A10
\—J ZHI
XMTRs ' Uit AH I. \ '?j' \
L | 4-20mA  chel|[1BT2 |
: UT2[[IATZ~ 1 ¢ |]2P et
u13 | |a13 L2
3- Wire | a9 |Tru |
0(4)-20mA Ch7I1|[1B14 171 '
XMTRs UT4 [[|A14 7P
| A5 =1 | T2 |
4- Wire— BE T L= +
0 10V chs vHBIS o '
- B16 El
XMTRs___| | AR —HE |
' +24v | | Loy [2A L2+ '
| ov —thf Fuse L- |
Chx | = Current Input ' M EM '
S | el

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.
" Fus12 7 alio 1
LT 1—|UP]_ +24V :
| | L1+ |
i | |8 - |
L2 _, | _.27ZP1L OV | |
L1

5| | 15!ZP1T MU .
t3_ ' ¢« 851 Chi V| IZ1||3 |
lie_| | gels2 chil s .
{4_' ' __4's3 cCh2v, 5 |
hz | | a7lss  cner [ 2R '
‘5 | 5s5 Ch3Vv o Mux. |
W| | 8lss cnal 1P '
Process | 6 | | 6S7 Ch4Vv L1+ | |
Connection E | jolse Cha | | 4IU |
N 7 || 7 Ch5V f; .
- — 20_, | _20si0 Ch5|I =y |
| 8 | | 8|s11_CheV ZP .

= S|
21_+ « 21812 Chél | 2+ |
lo_ | | _.els13 ch7vl lef '
22_ ' | 22'si4 Ch7l Los __|
|10 | | 1o|s15 Ch8V :;Iu '
23_ ' | _23'sig Chsl 7P ‘
| |y Up2 +24V b |
24_ . | _p4aup 8 ,
12 | | J2 7pg OV Lo+ ‘
I25 | | 25IZP2 L '
18_, | _J8EN EM EM |
I GO I '
Chx V = Voltage Input I__‘__“_ e S _

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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Appendix A Specifications

AlI815 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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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 Q

(including PTC)

Maximum field cable length

600 meters, (656 yd.)

Voltage input, maximum non- 11 Vd.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)

339 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

35W

Transmitter supply:

HART compatible
Voltage: 24V @ 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, TU830,
TU833, TU835 or TU838

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 Al815

T T T T T T T T T T T T T e s s n
R @
!UP= = :24 . W& |
| E "¢ |
ZP

| > |
" U TLV !
1 o |
U LP '

1l ] |
' cPU |
| % MBI | |
' N
e 7
. Mux \
| = ) |
18U Lp = #
18l ] |
| zF —| Mux HART |

= Modem <4 )

| A |
| |
| |
Lo _ v

Figure 20. AI815 Block Diagram
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Appendix A Specifications Al815 Analog Input Module

Process Connections

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

Table 15. AI815 Process Connections

commeettn(orTUBte)| e[| TURE | Tums | e | 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-(@) [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
us - - C3 B5 31 (F3) |A5(F3)
Ch 3, Voltage Input | C3 5 D3 C5 - B5
Ch 3, Current Input | B3 18 B3 Cé6 32 B6
Ch 3, Return (ZP) |A3 - - A5, A6 |- A6
U4 - - C4 B7 41 (F4) |A7 (F4)
Ch 4, Voltage Input | C4 6 D4 Cc7 - 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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Al815 Analog Input Module

Appendix A Specifications

Table 15. AI815 Process Connections (Continued)

comoeettn(orTUBte)| e[| TS| Tums | e | 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
ueé - - 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 - - Al1, A12 |- Al12
u7 - - Cc7 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 |- Al4
us - - cs B15 81 (F8) |A15(F8)
Ch 8, Voltage Input |C8 10 D8 C15 - B15
Ch 8, Current Input | B8 23 B8 Ci16 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.

~ Process! 7 Tus3oTUS33s T AlIE ] |
' +24v | | L1+ ,ﬂ‘ L1+ .
Pwr. | LT+ T— |
Source Oov L1- Fuse L-
. L[ TLT- \
| Ut B1 Ut ]
l Ci U |
4-20mA  Ch1 1 [[C2 [l
AT,AZ 7P '
2 - Wire
XMTRs | V2| B3 u2__| ] |
4-20mA  Ch21 []|C4 12
| A3,AZ 7P ’
— . B Uz _|_ | Mux. '
L 0-5V Ch3 V[C5 3U W
| C6 3l |
ZP A5,A6 ZP 1
4 - Wire ' '
B7 uq  |_ |
XMTRs |0-20mA  chai &7 140 |
. L [IC8 41 ,
ZP 7,A8 ZP
Current and | us B9 us | | |
Voltage signals . C9 15U .
cannot be mixed ,0-20mA  Ch51[[C10 151
at the same | P A9,AT0 ZP |
module ' ueé B11 U6 || :
CT11 6U
R . |
3 - Wire : ’ ZP T
XMTRs | Uz B13 Uz |_ | |
'o-5v ch7 V| [C13 17U
' C14 |71 '
| ZP AT3,AT4 7D ’
| us B15 us [ |
1 0-5V chg V| |C15 18U .
C16 181
| ZP [1AT5,ATE 7P |
' woav || 1os B8A L2+ '
| Q52— |
Chx V = Voltage Input Ov ~L2- Fuse L-
Chx | = Current Input ' - EM '
- T.__ . | =1

Figure 21. AI815 with TUS830/TU833 Extended MTU Process Connections
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Al815 Analog Input Module Appendix A Specifications

Figure 22 shows the process connections for the Analog Input Module AI815 when
installed on a TU835 Extended MTU.

" Process| 7 Tusss T amis 1 |
: X11 '
| w24V | | L1s Fn=100mA L1+ |

L1+
- oV ——I [1- L- :
| o |
) X12 F1 .
L1+ |11 —— Ut |
| 1 HU |
4-20mA  Chil] |12 Kl
- ZP :
F2 |
| Lis |21 — U2 |
' — 12U .
"4-20mA  Ch2l| |22 2]
ZP |
| L1+ 31 |—|F3 UK}
' I— BU_ | ] Mux. '
|4-20mA _ Ch3l]| |32 I3l |
| ZP |1
, F4 '
L1+ 41 — Uga _[_ |
— 4U |
4-20mA___Ch4l] |42 4] ,
. Fs ZP |
| L2+ | |51 — us |
I — 15U .
 4-20mA __ Ch51] |52 5]
7P |
| F6
L2+ | |61 — us | '
. — 16U
[ 4-20mA Che | [62 I |
| ZP .
F7
' L2+ | |71 — Uz _|_| |
| — [7U
4 - 20mA Chz1] 172 171 '
' F8 7P |
| L2+ | |81 — Jus [
I — 18U .
_4-20mA _ Chsl]| |82 E]
ZP |
| X13 .
+24V | | L2+ L2+
Chx 1 = Current Input ov +H I[ng L- |
— s T T et EM '

Figure 22. AI815 with TU835 Extended MTU Process Connections
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Appendix A Specifications Al815 Analog Input Module

Figure 23 shows the process connections for the Analog Input Module AI815 when
installed on a TU838 Extended MTU.

" Process! M Tusss T aAmis ] !
- +24V | | L1+ L1+ :
Pwr. HRISE |
Source | ov H L-
. Hh{SEa .
L1+ Al U1
| B1 1 T -~ |
4 - 20mA Ch1l [[B2 I11 |
' A2 ZP
2 - Wire F2
XMTRs | - — V2| |
14 -20mA Ch2 1 4 121
A4 ZP |
[ | F3
A5 [ us | | Mux. '
'0-5V Ch3 Vv Eg  — I\_IU |
Current and 3
Voltage signals 4 - Wire | zP A6 E4 ZP mE
cannot be mixed ' A7 | U4 _
at the same XMITRs By — 14U |
| 0-20mA Ch41[]B8 141 ,
module ) ZP A8 ZP
— | L2+ ||ag o [us [ |
I B9 — 15U .
., 0-20mA  Ch51 [[B10 151
. ZP _[]A10 ZP |
| L2+ | [a11 o lus || :
) B11 — 16U
,4-20mA _ Ché |l 2 (4] |
3 - Wire | ZP_[[A12 zP o
XMTRs ' L2+ A13 IF—7| uz_ _ [ |
[0-5V ch7v|[B13 —— 17U
[ B14 171 '
. ZP [A1d 7p |
, L2+ [|A15 o us_ ||
[0-5V chsVv| [B15 — 18U '
, Bi6 El
| 7P A16 ZP |
L2 '
Chx V = Voltage Input , 24V et - |
Chx | = Current Input_I ov [T Le- L-
=== — - ERgoE EM '
C._ . _[=—77——1

Figure 23. AI815 with TU838 Extended MTU Process Connections
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Al815 Analog Input Module Appendix A Specifications

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

''''''' Process’ 7 Twsio T T mes |
' (or TU814) '
' +24V L1+ L1+ '
Pwr. LTYLT+
‘ Sup. oV L1- ZP ’
| fur || '
| c 10 |
4 - 20mA chi1l[][B Kl .
A ZP
| U2 _|_ | |
: Cc2 2U :
, 4 -20mA Ch21[[B2 2
| A2 ZP |
. u3d __ | Mux. '
L 0-5V chavl |c3 3U W
i B3 al !
zp  [TA3 ZP €
Current and . U4
Voltage signals | 0-5V ch4a V| |C4 Tiau |- |
cannot be mixed , B4 141 .
at the same VA A4 ZP
module | us_ _|__ |
C5 15U '
. 0-20mA Ch51[B5 151
| ZP A5 ZP |
1 J6 1 1
| Ce6 U
[ 4-20mA Chél [ B6 6l ’
. ZP A6 Z T
| Juz || |
'0-5v Ch7 V| |C7 I7U
, B7 171 '
| P A7 7P |
' Tus_7_|
' 0-5V Cchg V| |C8 18U '
B8 181
| ZP A8 ZP ’
' Lo+ L2+ '
| [ T2+ |
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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Appendix A Specifications Al815 Analog Input Module

Figure 25 shows the process connections for the Analog Input Module AI815 when
installed on a TU812 Compact MTU.

) (" Tust2 7 aisis ]
T T alupy voav L '
LES 14IUP1T ] |
L2, | _,27P1 OV | - |
~fse| s || |
‘8 i _.8851 ChiV] il8 |
e | | gelsz  cnii w2 | .
la_' ' __4's3 cha2v 51 |
bz | | 47)sa cnoi | VAd .
'5_ | 5's5 ch3V com Mux. |
i | |Jgse Ch3l | B '
Process 6. | _.6:S7 ChaV i ] |
Connection |19 | | 19|88 Chal I I4 U BE
| |z oy [ |
- 20_, |_g0.s10 ChsﬁI :gIU | |
| 8 | ’ 8|S11 ChéV ZP .
Current and Voltage | ! U6
signals cannot 21+ | _@1.S12 Ch6| ou | |
be mixed at the | 9 | ’ 9ls13 Ch77‘ 16 .
same module 22_' | 22'S14 Ch7l £ \
Uz | | |
|10 | | 10|s15 chs Vv I;u '
23_ ' | _p3's1i6 Chsl 7p |
11| | galupg s2av a a |
24_ . | _paup Ig] !
o | | Tl -
12 | _J2.zpg ov Los |
25 5,ZP2 .
—t < | L:
18_, , J8EN EM EM |
& 1 L. '
Chx V = Voltage Input = I_J__“_ R _

Chx | = Current Input =

Figure 25. AI815 with TU812 Compact MTU Process Connections
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AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V (4...20 mA, 2...10 V, 1..5 V)

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..45V,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 250€2 current sense resistors is about 5 Watts.
This is intended only to temporarily protect one
channel at a time.

N
&/
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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Appendix A Specifications AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V

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
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
TU812 Compact MTU has a D-Sub 25 pin (male) connector for connection to the

process.

Technical Data

Table 16. AIS20 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..410V,0...10V, 2...10
v 5. 45V 0.5V,1.5V(Ndc.

Over/under range

+15%

Input impedance (at voltage input)

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

Input impedance (at current input) 250 Q

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

Common mode voltage input 50V d.c.

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

Error Max. 0,1%
Resolution 14 bit plus sign
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AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V (4...20 mA, 2...10 V, 1..5 V)

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 TU830
MTU keying code BB

Rated insulation voltage 50V

Dielectric test voltage 500 V a.c.

(1) Handled by the FCI or controller.
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Appendix A Specifications AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V

Block Diagram Al820

i & RUN

L1- . Pos

1B AMP |
+ Block

| :1 L+ LPF '
PGA || CLK +/-

Mux H L
| — G=1/2 MBI-2 | Data +/-

ModuleBus

| 5VS
L 12U+ i CPU H 5V
|

121B AMP
oV

+
LPF Power_ok

_- — e — - 1 —

" 13U+ | L 424V
+UPInt Lt
1318 AMP S E— |

-UPInt L +0V 24

+
LPF

LPF

I
|
| | |
_l41B AMP . .
|
|

Figure 26. AI820 Block Diagram
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AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V (4...20 mA, 2...10 V, 1..5 V)

Process Connections

Table 17. AI820 Process Connections

Process Connection (t:_ZEEJ:??aZII) Déil:.:-l::zizr:gl)e Tufei?nr:-:;%
+24 V d.c. L1+ 1,14 L1+
0Vd.c. (ZP) L1- 2,15 L1-
Chi, L1+ - - B1, B2
Ch1V, Voltage Input + |C1 3 C1
Ch1iB @ B1 16 c2
Ch1, L1- A1 - A1, A2
Ch1, L1+ - - B3, B4
Ch 11, Current Input + |C2 4 C3

Ch 1-, Return - @ B2 17 C4
Ch1,L1- A2 - A3, A4
Ch2, L1+ - - B5, B6
Ch 2V, Voltage Input + |C3 5 C5
chaig @ B3 18 Cé
Ch2,L1- A3 - A5, A6
Ch2, L1+ - - B7, B8
Ch 21, Current Input + [C4 6 C7

Ch 2-, Return - @ B4 19 cs
Ch2, L1- A4 - A7, A8
Ch 3, L2+ - - B9, B10
Ch 3V, Voltage Input + |C5 7 C9
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Appendix A Specifications AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V

Table 17. AIS20 Process Connections (Continued)

Process Connection (2_5:':;?:?:1);) Déi;-:-b:(;c;:mrgl)e TU.?;%-:-::IS:;
Ch3i @ 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 - Al11, A12
Ch 4, L2+ - - B13, B14
Ch 4V, Voltage Input + |C7 9 C13
Ch4i @ B7 22 Cl4
Ch4,L2- A7 - A13, A14
Ch 4, L2+ - - B15, B16
Ch 41, Current Input + |C8 10 C15

Ch 4-, Return - @ B8 23 C16
Ch4,L2- A8 - A15, A16
+24 V d.c. L2+ 11,24 L2+

0V d.c. (ZP) 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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AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V (4...20 mA, 2...10 V, 1..5 V)

Figure 27 shows the process connections for the Differential Analog Input Module
AI820 when installed on a TU830 Extended MTU.

~ Process | D TussoTusss T Al ]
Pwr. | |
Source . woav | | Lqe 230 L1+ \
L1+ '-F—'
| ov __1' L1- "use L1- |
0-10v [T .
B1,B2 L1+
| Ch1V G 10+ |
, s 1B E Diff. .
4 Wire : == ICompensatipn 51 | Amp
XTMR | B3,B4 14 + |
: C3 11+ LPF :
Cht - [C4 1-
4-20mA | A3 AZ L1- ¢ |
; . L1+ 5,86 L1+ .
2 Wire =
XTMR ' Chav — &3 S5 i
| ChaiB AS,A6 L1- Com 5ezmvs;i‘on ot L |
' p = Amp '
| B7.B8 1+ + |
' Cho x5 & . '
Pwr. | L1-] ! = |
Source cB;%,B1O L2+
' Ch3Vv 3U+ '
| ChalB— RO ATO am——— Diff. |
R * = ompensatipn Am
0-20mA B11,B12 L2+ w '
[ Ch3- [ [C12 3- |
2 Wire , ATT,ATZ [2- ¢ —
XTMR L | B13,B14 L2+ |
CH4 V 812 14U+
. 1418 - .
0-10V AT3ATE - c fesow}— Diff.
| ompensation 51 | Amp |
_ L2+ | [B15B16 24 N
3 Wire . Ci5 41+ T | LPF '
XTMR C16 4-
L2- [ TTAT5,AT6 [2- d |
' 6.3A :
+24v | | L2+ — L2+ LPF = Low Pass Filter
i -y m— |
Chx V = Voltage Input ov ~L2- Fuse Lo-
Chx | = Current Input ' 9o EM '
- . .4 T.__ | TV

Figure 27. AI820 with TU830 Extended MTU Process Connections
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Appendix A Specifications AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10 V, +/-5V

Figure 28 shows the process connections for the AI820 when installed on a TU810

or TU814 Compact MTU.
~ Process| +24V OV M Tusto T Al ]!
' (or TUB14) '
Pwr. | = |
Source . L1+ L1+ '
YT+
| Local L1- L1- |
0-10V Gnd. ; '
| cnivilg 1|U;+ ]
[250W] —¢ Diff. .
4 Wire A = Compensatipn Amp
XTMR | 1+ + |
' C2 11+ T LPF '
Ch1- [TB5 1-
| A2 1- ¢ |
4 - 20mA 14
i C3 2U+
imrs | 8?13}/8' s <l5 Diff. |
. L1- Compensatipn L | amp |7
| L1+ + |
. Ch2 - B4 12- :
Pwr. | L1- [ ]A4 L1- |
Source
| Ch3V | gg g ;+ .
Ch3IiB 50— Diff.
A5 (D .
0-20mA | ; Compensatlon Amp |
\ + 2 + .
| Ch3 1 C6 3+ 2
| Ch3- [ [B6 3- LR
4 Wire . AB L2- L
XTMR 2
| cHaV| o7 AUs |
. B7 41B P} Diff. '
0-10V | A7 2- Compensatipn L, | Amp |
2+ 3
3 Wire . cs At e | |
XTMR | Ch4 - B8 4- ) |
| A8 L2-
' JL2+ L2+ LPF = Low Pass Filter | |
| +24v 2+ ]
Chx V = Voltage Input v L2- L2- EM .
Chx | = Current Input N T  E— N

Figure 28. AI820 with TU810 or TU814 Compact MTU Process Connections
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AlI820 Differential Analog Input Module, +/- 20 mA, +/- 10V, +/-5V (4...20 mA, 2...10 V, 1..5 V)

Figure 29 shows the process connections for the AI820 when installed on a TU812.

T e e )
'_1 —' '_ —'UP1 +24V |
14 14)UP1 L1+ |
L2 l l _ 2 ZP1 ov L1- |
15 | | 15|ZP1 11J |

' 3 ¢ _3S1_cChlvV . Ve — .
e | | 16/s2 chiB L1- Compensation 1 E,f,') '
4 ¢ _4s3 Chil . 1+ + |
7 | | 4dssa cnim 1= o« FF |
5_ | __5S5 Ch2V 14 ,
8 | | 18| S6  Ch21B L %}f; e ot |
Proces.s 6 6| S7 Ch2l = ICompensatipn 4 | Amp [ .
Connection o | | 19| S8  cheR | ‘ g‘i L;F |
‘ 7 __7]S9 ChaV [1- 4 '
- — &' !A)'sw ChaiB 2 |
8 | |4_|S11 chal | 3B e Diff '
21_. i 21512 ChaR | 'i' Compensa””” Amp |
9_ | | g/s13 Chav g[i S |
22_ | 22514 Ch4IB [2- ¢ T
ho_| | adsts chai |L42J+ |
23_ | _28S16 Ch4R 9B son]— Diff. ,
|11 | | 11 UP2 +24V ” Compensatlon Amp |
24_ | 24UP3 4l+ 8 A .

"—c _._'_ -
12 | | _J12 zPg OV L2- " |
|25 | | 25|ZP2 L2+ LPF = Low Pass Filter |
133 ] 13554_' Lo- o |
I U =

e S _

Figure 29. AI820 with TU812 Compact MTU Process Connections
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Al825 Galvanic Isolated Analog Input Module

Al825 Galvanic Isolated Analog Input Module

Features

*4 channels individually galvanic isolated inputs
for £20 mA, 0...20 mA, 4...20 mA, +10 V,
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.
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Al825 Galvanic Isolated Analog Input Module

Appendix A Specifications

Technical Data

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

Feature

Al825
Analog Input Module

Number of channels

4

Type of input

Galvanic isolated

channel to channel
channel to ground

Measurement ranges (nominal)

-20...+420 mA, 0...20 mA,
4..20 mA, -10...+10 V, 0...10 V,
2..10Vd.c.

IP)

Over/under range +15%

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

Input impedance at current input (I x 1) 50 Q

Over voltage protected current input (I x |50 Q+125 Q

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 Typ 2.5 W, 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 V d.c.

MB24YV to ground 720 V d.c.
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Block Diagram Al825

QR0 i N
& RUN
| & WARNING
o S WARNINGe - .
| . Pos
11U |
HIP avp | |
}mi . - - Block
p1 | LPF
’L # . CLK +/- %
| ‘ MBI-2| patg +/- 2
——————————— o
| i we [
12U i
2P ave | [N CPU 5V
121 + [ N m oV
’L LPF # ' Power_ok
' |_ (| - - - - - _— _ — —
o T T |
13U | '
131P avp| | |
3l + [ B ]
‘zp3 | LPF 4 - |
. | Ch1[_ .
Fem T _| Ch2[— 2t
14U — |10V 24
141P avp | [N =] i
"4l + ] B — Chs[
| zP4 LPF # | T |
. Ch4[—
|_ _________ _ . |
| em |
Lo _

Figure 30. AI825 Block Diagram
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Al825 Galvanic Isolated Analog Input Module

Process Connections

Table 19. AI825 Process Connections

Process Connection 0I$318113 TU8?1
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 IR, Current input+ protected |C6 B6
Ch 3I, Current Input + A6 A6
Ch 3-, Return - (ZP3) A5 A5
Ch 4V, Voltage Input + B7 B7
Ch4 P, Current input+ protected |C8 B8
Ch 41, Current Input + A8 A8
Ch 4-, Return - (ZP4) A7 A7
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Figure 31 shows the process connections for the Galvanic Isolated Analog Input
Module AI825 when installed on a TU811/TU811V1 or TU813 Compact MTU.

" Process! | TUSIITUSIZ [ amzs ] |
External _| +10V Chi V: B1 11U I
power | c2 HIP |
su = .

PRy | A2 1l < |
Ch1 ZP. A1l ZP1 D '
. B3 12U ,
External _| +20 mA Ch2 P C4 12IP i |
power B [ Ad 121 &—‘
supply '
| s o e |
] B5 13U |
| (o3 113IP \
External_| +20 mA Ch3 1| 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 .
| EM |

Figure 31. AI825 with TUS811/TU811VI or TU813 Compact MTU Process
Connections
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Figure 32 shows the process connections for the AI825 when installed on a TU831

Extended MTU.
" Process! M Tus3t T Aamsm 1 |
External _| +10V Ch1 V: B1 11U
power ! B2 HiP |
s T . ﬁ—‘ :
upPY | A2 1l |
Ch1 ZP. A1 ZP1 D !
. B3 12U ,
External _| +20 mA Ch2 IP) B4 12IP i |
power [ Ad 121 &—‘
supply ' ,
—‘ ch2 7P| A3 zP2 D |
] B5 13U |
' B6 113IP .
External _| +20mA Ch3| A6 13l \ |
power | ' D
supply ] cnazp, A5 zP3 T |
|
h + ' B7 14U !
| ’ B8 141P |
4-20 mA Ch4 I A8 141 '
Ch4 ZP, A7 ZP4 D .
| EM |

Figure 32. AI825 with TU831 Extended MTU Process Connections
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Al830/AI830A RTD Input Module

Appendix A Specifications

AI830/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.

e 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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Technical Data

Table 20. AIS30/AI830A 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 AI830 up to PR:F
500 Q for AI830A and AI830 from PR:G
Error dependent of the field cable Rerr = R x (0.005 + AR/100)
resistance Terroc = Rerr / (RO X TCR)
Rerr =Error in ohm TerroF = Terr°C x 1.8

R =Wire resistance

AR =Difference in % between resistance
in field cables, see Figure 33.

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 5 V (Modulebus) |70 mA

Power dissipation 1.6 W

Supervision Open-circuit, short-circuit®),
reference channel, internal power supply
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Appendix A Specifications

Table 20. AI830/AI830A 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 TUB30

MTU keying code

AF

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

(1) At10Qload, e.g. Cu 10. CMMR is >80 dB at <400 Qload 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.

AI830/AI830A AR=Difference between

R1 and R2

Ry, Ra, Ryp=Field cable
resistance

Figure 33. Error dependency of the field cable resistance
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Table 21. AI830/AI830A 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 Pt1o0(") 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 Ni1200) 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 cuio® 1.0°C 1.2°C 0.26°C 0.31°C 0.024°C/°C
-148...500°F cuio® 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°C7) Pt100 0.10°C 0.11°C 0.025°C  |0.030°C  [0.0017°C/°C
-112..176°F7) | 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
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Table 21. AI830/AI830A 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() | 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)

According to TCR = 0.00427, R25 = 10 Q (MINCO)

According to US Industrial Std, TCR = 0.00391. Only supported by AI830A.

According to US Lab Std IPTS-68, TRC = 0.00392. Only supported by AI830A.

According to IEC 751, ITS-90 (JIS C 1604-1997), TRC = 0.00385. Only supported by AI830A.
According to JIS C 1604:1981. Only supported by AI830A.

—
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AI830/AI830A RTD Input Module

Block Diagram AI830/AI830A
r-— - - - - -/ -/ /" 1 N
® FAULT .
| & RUN |
& WARNING
- - - - - - - - — - — - — - —l 1
zp | \
' Pos |
| 1+ ' |
- LP _L | .
ZP. I Block!
v : m
| ‘ Mux | cpuHmel|
© 14+ r I '
|_I4- LP |
Zp — , 5VS
* | 5v | %’
| 15+ ov I %
" 15- LP Powelr ok |2
ZP | =
| I : +12V | +24V |
18+ ZP !
18- p -12V ovaav'
7P I I
' ' \/
’ Ref:s ! ‘
!ZP

L. L. e _
Figure 34. AI830/AI830A Block Diagram
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Process Connections

Table 22. AIS30/AI830A Process Connections

cocme, | armuemn | psubzsm | TUOTUES
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 CS 5 C5

Ch 3, - Input B3 18 C6

Ch 3, Return (ZP) |A3 - A5, A6
- - - B7, B8
Ch 4, + Input C4 6 c7

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/AI830A Process Connections (Continued)

oo, | U | Dsubzme | UL
Terminal Connector

Ch 5, - Input B5 20 c10
Ch 5, Return (ZP) |A5 - A9, A10
- - - B11, B12
Ch 6, + Input Cé6 8 C11
Ch 6, - Input B6 21 C12
Ch 6, Return (ZP) |A6 - Al11, A12
- - - B13, B14
Ch 7, + Input Cc7 9 C13
Ch 7, - Input B7 22 C14
Ch 7, Return (ZP) |A7 - A13, A14
- - - B15, B16
Ch 8, + Input cs 10 C15
Ch 8, - Input B8 23 Cc16
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 35 shows the process connections for the RTD Input Module AI830/AI830A
when installed on a TU830 Extended MTU.

~ Process! ] TUS30/TUS33 [T AIB30/AIB30A | |
. -II: 1+ 6.3A .
+
| ‘{u- Fuse ZP |
. [ TET- .
T B1,B2
| v chi+[]CT NES |
T Chi-[]C2 -
T ZP [ |ATAZ ZP '
______ JEEE S U
T 1 B3,B4 |
. N | Ch2+[C3 2+ ,
. 1| cha-T1C 2
______ 1 7zPp [1ASA3 ZP |
T B6 .
. N | Ch3+[Ch 13+
! T Ch3-[C6 [3- |
' ZP | |A5,A6 ZP ]
- —_ - - =— =19 !
T | B7.B8 |
N Ch4+[C7 14+
, T _Ch4-[]C8 [4- ,
' ZP [ |A7,A8 ZP
““T“T““—" B9,B10 |
] N Ch5+| [C9 15+ \
. T [ _Ch5-[[CT0 I5-
| [ ZP [AYATO ZP |
T  * ’ B11,B12 .
| A Ch6+| [CT1 16+
[ i Che- | [C12 16- | | ‘
. T ZP [[ATT.AT2 ZP ,
'__}__T___H' B13,B14 |
A Ch7+]| |C13 17+
' il Ch7-C14 17- .
| ' zp | [AT3,A14 pd2)
iy i i 4 B15,B16 |
' \ | Chs+|[C15 18+ .
. T | _Cha [[C16 8+
[ T ZP_ [ [A15,A16 ZP |
—————————— —e L
- 6.3A '
L2+ —
| (- — |
L 1 L2- Fuse 7P T
' = __?Ld- . EM '
- . T.__ | =——"""-"1

Note: No external power supply should be connected

Figure 35. AIS30/AI830A with TU830 Extended MTU Process Connections
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Figure 36 shows the process connections for the AI830/AI830A when installed on a
TUS810 or TU814 Compact MTU.

~ Process M Tusl0 [T AB30ABI0A ]| |
' (or TU814) '
' L1+ '
| LI ®LT+ |
L1- ZP
T . .
| \ Chi+[ [C 1+ |
T Chi-| B 11-
~I l&,_ A ZP |
R R
Al Ch2+[ [C2 12+ '
| | Ch2- %\g 12- |
i Z ZP
______ [ Spp———
T . :
1 A Ch3+ CS 13+
! T Ch3- 1183 [3- |
L Tyl zp TIAS ZP .
T
| o | chas[ea 2z |
. i Ch4- | B4 14- X
i Z A4 ZP
R |
) A Ch5+| |C5 15+ .
| il Ch5- [ [B5 15-
S — 1 ZP |
T . :
| N Ch6+[ [C6 16+
[ il Ch6- | |B6 16- |
. ", | zp [|A6 ZP s
- - = :I' ______ —e
| A Ch7+| |C7 17+ |
il Ch7- 1 |B7 |7- )
| ' zZP A7 ZP
- - = ._[__ — + — — —1—9 |
' \ Ch8+| |C8 18+ '
| i Ch8- | |B8 18+
| T zp TIA8 Zp |
—————————— —e [
L2+
| L 5 |
. = i TEM .
o . . CL.__ ._| ==—/———]

Note: No external power supply should be connected =

Figure 36. AI830/A1830A with TU810 or TU814 Compact MTU Process
Connections
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Figure 37 shows the connections for the AI§30/AI830A when installed on a TU812.

P - 1_—IU_P]T_OBEV_ ~ [] AwsoAsaA | |
- +

14 14 |UP1 |
L2 ’ | __2,ZP1 ov :
[15_| |_J5|zp1 | ZP |
T ~ T 1
8 ' «__.3S1 Cchis - |
|16 | | 16(S2  Cht - 11- ,

ZP
‘4 ' | 4'S3 ches |
iz || 17054 Ch2 - | [ ,

] - [ I 12-
5 555 Ch3+ ZP |
’E" | 18|S6 Ch3- | oS ’
Process | _6;87 Ch4 + |Z’ il
Connection ,Ej ! ! _13!88 Cha - |
— o | |- chs+ s .
20_, | 20.S10 Ch5- Zad |
!8 | | 8!811 Ch6 + 15+ .
21, | 21,512 Che- 25 |
lo_| | .9lst3 ch7+ :
22 ' | 22's14 ch7- 16+ ]
lo_| | t0lsis chs- 2B T
23 ' | 23's16 chps- I;+ |
11 | | 11'upg +24v ZP |
24 | | 24.up En .
e 12|ZP' oV 8- |

' Vo - ZP
I25 ’ | 25IZP2 s :
18_, | _JSEN ’
I S R R W zP TEM .
L4 = _

Figure 37. AIS30/AI830A with TU812 Compact MTU Process Connections
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AlI835/AI835A Thermocouple/mV Input Module

Features

* 8 differential input channels for
thermocouple/mV.

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

e Variety of thermocouples with the following
characteristics: B,C,E, J, K, N, R, Sand T
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 (Channel 8) may be
configured for “Cold Junction” (ambient)
temperature measurements, thus serving as CJ-
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

AlI835/AI835A Thermocouple/mV Input Module

2

F i
R
w  E—
) C
) C
D) C
AIB35A
8ch TC/mV

&

{7'3

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. AI835/AI835A 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

124 3BSE020924-510 B



Appendix A Specifications AlI835/AI835A Thermocouple/mV Input Module

Table 23. AI835/A1835A 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 (Al835)
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(CHS8): <-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, TU818, TU830
or TU833

MTU keying code BA

Rated insulation voltage 50V

Dielectric test voltage 500V 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/AI835A 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
TC type J (V -210...1200°C, -346...2192°F
TC type K (1) -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
TC type T -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 AIB35A

(3) Sensor Type applies to Channel 8 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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AlI835/AI835A Thermocouple/mV Input Module

Block Diagram AI835/AI835A
r— - - - — — — — — — — T
Fault & | |
Run® | REFs MB = Modulebus o
FIC = Full protocol module Interface Circuity PN
Warning® | MTI = Main Timer Interface
| SPI = Serial Peripheral Intetface
+CH1 |
EMC/
-CH1 | LP !
|
|
+CH2 | EMC/
-CH2 | LP |
| Dat
' Differential  A/D
|
|
ANA- M 7
I LK
| LOG = /I~ =
MB|
: FIC
| MUX #
| T Y
' —| Amplifier l\—TRLL <
+CH7 | gy (A Pos(6:0
-CH7 | Lp
ADR(SPI) ﬁé pow_of
+PCJG (low) L +5V
+CHY EMC/ Z% oV
Pt10 LP
-CH8 _
+UPint 2| +24V
-PCJC GNDA 2
zpP . -UPint « OV.24V
i ~
em ]

T
|

Figure 38. AI835/A1835A Block Diagram
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AlI835/AI835A Thermocouple/mV Input Module Appendix A Specifications

Process Connections

Table 25. AIS35/AI835A Process Connections

Process TUu810 TUs12 TUus1s TU830/
Connection | G ILED | Conneotor 03 | Terminal | 1l e

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) A1l - - A1, A2
- - - - B3, B4
Ch 2, + Input c2 4 D2 C3

Ch 2, - Input B2 17 B2 C4

Ch 2, Return (ZP) |A2 - - A3, A4
- - - - B5, B6
Ch 3, + Input C3 5 D3 C5

Ch 3, - Input B3 18 B3 cé

Ch 3, Return (ZP) |A3 - - A5, A6
- - - - B7, B8
Ch 4, + Input C4 6 D4 Cc7

Ch 4, - Input B4 19 B4 Ccs

Ch 4, Return (ZP) |A4 - - A7, A8
- - - - B9, B10
Ch 5, + Input C5 7 D5 C9
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Table 25. AI835/A1835A Process Connections (Continued)

Process TUs10 TU812 TUs18 TU830/

Connection | G ILED | Connetor 0 | Terminal | 1l e
Ch 5, - Input B5 20 B5 C10
Ch 5, Return (ZP) |A5 - - A9, A10
- - - - B11, B12
Ch 6, + Input Cé6 8 D6 C11
Ch 6, - Input B6 21 B6 C12
Ch 6, Return (ZP) |A6 - - Al11, 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 cs 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 39 shows the process connections for the TC/mV Input Module
AI835/AI835A when installed on a TU830/TU833 Extended MTU.

" Process! M TUS30/TU833 [ AlB35/AlBBA | |
‘ 6.3A ’
' a1+ ™/ PCJC- '
| HH* roee |
. T .
B1,B2
| Ch1+[]CT §E3 |
" Ch1-[1]C2 -
_________ -7 AT,A2 ZP '
hermocouple isolpted = |
B3.B4
o Graind . Ch2+[IC3 ot .
" Ch2-[[C -
——————— P = A3AZL zp ’
| B5.86 .
Ch3+ 5 13+
| Cha- [1C6 [3- |
| A5,AB Zp 1
| B7.B8 |
, Ch4+[[C7 2+
£ [ ) Ch4-1]C8 14- .
——————————————— LYA.Y: 7P
= | B9,B10 |
\ Ch5+| [C9 15+ '
i | Ch5- [ [CT0 5.
S T A9,ATO 7P ]
— . B11,B12 .
EI;)hSFcr)rbcr)%)uple connected Ché+ [CT1 I
he- [[C12 I6- |
. ATHATR 7P L
| B13,B14 |
Ch7+| |C13 17+
' Ch7- [[C14 7 .
AT3 ATH P
| |ptioorTvs20 [[Bi5B% |
. Chs+[IC15 B+ .
*— Ch8- [ [CT6 8-
‘ ATS ATS 7P ]
' 6.3A ) .
Loy | 25A PCJCH
| HIE | Fose T. |
' __jLZ- . EM |
- . C._ . | =

Note: No external power supply should be connected =

Figure 39. AI835/A1835A with TU830/TU833 Extended MTU Process Connections
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Figure 40 shows the process connections for the AI835/AI835A when installed on a
TUS810 or TU814 Compact MTU.

" Process | N Tusl0 [T AB3sABBA ] |
! (or TUB14) '
! L1+ PCJC- !
T+
| L1- |
| Chi+| [C T+ |
< ' Chi-][B I1-
————————— -7 A 7P
?;g%ml%cL?nu&)Ie isol{ate | = ‘
9 . Cch2+| [C2 ot
\ 'Ch2-11B2 2
——————— - A2 ZpP |
Ch3+| [C3 13
| Cha- [1B3 k |
) A3 €L
, | Cha+| TG i |
L , Ch4-| [B4 -
R N < |
] Ch5+| |C5 15+
! \ Ch5-| [B5 I5-
e e P A ZP |
;I(')h&[(r)rbon%ouple connedted Ché+| TCB I
Che- [ |B6 16- |
, Ab /P T
| ch7+ [C7 17+ |
' Ch7- [ B7 17- '
| o “E |
Pt100/TY820
! Ch8+| |C8 18+
[*—9® <Chs-[[B8 8-
| A8 yiz |
L
L2+ PCJCH
| P2+ |
| o Teu|
. T.__ . _ [&F— ]

Note: No external power supply should be connected =

Figure 40. AI835/A1835A with TU810 or TU814 Compact MTU Process
Connections
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Figure 41 shows the AI835/AI835A connections through a remote junction box.

~ Process ! 7 TUBI0 [TAG3TAGIA | |
' (or TUB14) '
| Multi-conductor (Cu) |
' shielded cables L1+ PCJC- '
| T |
Junction -
Thermocoutple I_ Box _l :
connege 0
WA |
S e = |
= I
|
[ "y Ch2+[ [C2 12+ .
£ 1 T I > T77 Ch2' BZ |2
SRR R ' A2 zp |
= |
1 I 1
- L Ch3+[TC3 I3+
s —— Ch- [ 153 13- |
e L A3 Zp <
- I L
| ¥ Chd+[C# 7 |
£ o ‘I 7 Ch4- Rj 14- .
L —» - - - - - - -- ZP
| 1) |
o = n | chs+[[C5 5+ .
T >—p———+—1-<Ch5- [ [B5 [5-
- - I A5 ZP |
1 ' ] 1
| | _che+rce 6+ |
[ N V e 7 Ché6- | [Bb 16-
I | X = = T
| o |
P Ch7+| [C7 17+
' D T Ch7- E; 17- !
4 7P
Th | b
.so;@dam%e - N |
] [ | 1 Ch8+| [C8 8+ '
= Ch8- | |B8 18-
| S 1 A8 ZP ' |
! = L !
= 04 PCJC+
| ! I U IR |
[ L (. l L2- TEM .
o . . _ 1 I = T__JT_'E____'__J

Note: No external power supply should be connected

Figure 41. AI835/A1835A with TU810 or TU814 Compact MTU Process
Connections to Remote Junction Box
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Figure 42 shows the connections for the AI835/AI835A when installed on a TU812.

e ————— - — 7
|_1__! ||_ . TUEJCZJC AI835/AI835A ‘
Hac | |44 PCJC- :
L2 | .22P ov |
15_ | ] 15|zP1

{8 ' | 851 cChi+ = |

lie_ | | 6ls2  cn1- 1 zpP
la_ I as3 ches | . \
|17 | 17|S4 Ch2 - 15+ '
. o . 7P |
5., | .5S5 cCha+ |
1 | || 18/s6  Ch3- I| kB |
oFrocess o | ’ 6.57 Chax 7p L
onnection !19 . | ﬁ1g!ss Ch4 - | 7wy |
. 14- !

— | Zc | | oZlse Chs: L
___ 20, || _g0s10 Chs- |
8| | _.8ls11 Ch6+ 2 '
21 b _pisio che- ZP |
Lo | il 9ls13 Ch7+ 6% |
__22. ' ' p2's14 Ch7- L3 my
10, | |’ 10ls15 Cchs + |
"[zac' [ _23s16 Ch8- L .
J_L-| || 1] pcics ZP |
24 \ 4 18+ ,
_ch| I! 12/7P3 ov g |

L
—f25c | | z'j5 ZP PCJCH !
L 33 | 13 EN EM T |
e EM

. TV ]

Figure 42. AI835/A1835A with TUS12 Compact MTU Process Connections
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Al843 Thermocouple/mV Input Module

Appendix A Specifications

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,J, 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 44, Figure 45 and Figure 46 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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Appendix A Specifications Al843 Thermocouple/mV Input Module

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 OV 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. AI843 Thermocouple/mV Input Module Specifications at 25°C

Feature Alg43
Thermocouple/mV Input Module
Number of channels 8 (Differential)
Type of input -30 mV to 75 mV linear, or TC types B,
CEJKLNRS TandU
Measurement range See Table 27
Input impedance >1MQ

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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Al843 Thermocouple/mV Input Module

Appendix A Specifications

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 + n x 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, and TU843

MTU keying code

B, A

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.
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Al843 Thermocouple/mV Input Module

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(™M -270...1000°C, -454...1832°F
TC type J (V) -210...1200°C, -346...2192°F
TC type K (1) -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 () -50...1768°C, -58...3214.4°F

TC type S (1)

-50..

.1768°C, -58...3214.4°F

TC type T () -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.

@)

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

'?::((g % __ Ch1Fault(F1) @—
Warning (W) Q— Ch 2 Fault (F2) ®— B

I
+CH Ch 8 Fault (F8) X— o
-CH1 |EMC/LP
MUX
+CH2 ] N
-CH2 | EMC/LP | ] Ml

, — A g Data >

|

: — — . CLK ®

| MCU S

| f AsIC )

! | 3

: ¢ ¢ Fos (0..6)| 2

! < +5V

I —

| < oV

|

| —| MUX \J

| — i>” —

I #

' ] ] 24V
+CH8 — | A YTYT,
-CH8 | EMC/LP _

S+

+ CJC

- EMC/LP ~_
S-

Figure 43. AI843 Block Diagram
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Process Connections

Table 28. AI843 Process Connections

Process TU830, TU833, . TU818
Connection TU842, TU843 TU852 Terminal Terminal
Terminal
PCJC+ B1 3 (X1b) C1
Ch1, + Input C1 3 (X1a) D1
Ch1, - Input c2 16 (X1a) B1
Ch1, Return (ZP) A1, A2 2,15 (X1aand X1b) |L1-
ICJC+ B2 16 (X1b) Al
ICJC- B3 4 (X1b) C2
Pref B4 17 (X1b) A2
Ch 2, + Input C3 4 (X1a) D2
Ch 2, - Input C4 17 (X1a) B2
Ch 2, Return (ZP) |A3, A4 2,15 (X1aand X1b) |L1-
PCJC- B5 5 (X1b) C3
Ch 3, + Input C5 5 (X1a) D3
Ch 3, - Input cé6 18 (X1a) B3
Ch 3, Return (ZP) |A5, A6 2,15 (X1aand X1b) |L1-
Ch 4, + Input Cc7 6 (X1a) D4
Ch 4, - Input C8 19 (X1a) B4
Ch 4, Return (ZP) |A7, A8 2,15 (X1a and X1b) |[L1-
Ch 5, + Input C9 7 (X1a) D5
Ch 5, - Input C10 20 (X1a) B5
Ch 5, Return (ZP) | A9, A10 12, 25 (X1a and X1b) | L2-
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Table 28. AI843 Process Connections (Continued)

TU830, TU833,

cz;?“;if; . TU842, TUB43 TU852 Terminal sznf:nz
Terminal
PCJC+ B12 21 (X1b) A6
Ch 6, + Input C11 8 (X1a) D6
Ch 6, - Input c12 21 (X1a) B6
Ch 6, Return (ZP) |A11, A12 12, 25 (X1a and X1b) |L2-
ICJC+ B13 9 (X1b) C7
ICJC- B14 22 (X1b) A7
Ch 7, + Input C13 9 (X1a) D7
Ch 7, - Input C14 22 (X1a) B7
Ch 7, Return (ZP) |A13, A14 12, 25 (X1a and X1b) | L2-
Pref B15 10 (X1b) C8
PCJC- B16 23 (X1b) A8
Ch 8, + Input C15 10 (X1a) D8
Ch 8, - Input Ci16 23 (X1a) B8
Ch 8, Return (ZP) |A15, A16 12, 25 (X1a and X1b) | L2-
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Figure 44 shows the process connections for the TC/mV Input Module AI843 when
installed on a TU830 Extended MTU.

T T T T T 7T 77 " Process | LTU830/TU8 | ———1
Process . L1r ﬁgA;_ L Al8a3 .
I
| T H+ Fuse |
17 L1- .
B1 PCJC+

| B2 CJC+ |
Chi+ | |C1 1+ .

! . ' Chi- c2 1-

——————— l— -—--7 A1A2 zP |
Thermocouple isolated B B3 ICJC- .
from ground [ | B4 Pref

! Ch2+ | [C3 12+ ’
[ L' Ch2- [[C4 12-
Tttt A3.A4 zP '
B5 PCJC- |
| B
Ch3+ [ [C5 13+ .
! Ch3- C6 13-
| A5.,A6 ZP — |
B7 '
' B8
‘ | Cha+ [TC7 Iz |
L | Cha- []cC8 I4- .
Sl A7.A8 ZP
- B9 |
| B10 .
’ Ch5+ | [C9 15+
L ' Ch5-_|[C10 I5- ’
-/ — = *| ——————— A9,A10 ZP
Thermo;ouple connected , B11 o) I
to ground B12 CJC+ | | |
Ché+ | [C11 6+
| Che- [ [C12 6- '
) A11,A12 ZP |
B13 ICJC+
| Pii00 B14 CJC- '
, 1) Ch7+| |C13 7+ |
Ch7- [ [C14 7-
| A13.A14 ZP .
\ B15 Pref ’
Ref100 B16 PCJC-
- — e — . — 1) Che+ [ [Cc15 18+ .
Chg- []C16 18+
A15,A16 ZP |
1) Only if the Cold Junction channel is used 6.3A .
o2+ — L
HHte+ Fuse |
Note: No external power supply ol2-
R EM]
should be connected = - - ¢
T___J_____J

Figure 44. AI843 with TU830 Extended MTU Process Connections
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Figure 45 shows the process connections for the TC/mV Input Module AI843 when
installed on a TU830 Extended MTU.

Process | TUB30/TUS33 9 Aigas 1
! 6.3A !
Multi-conductor (Cu) allt ™/
| shielded cables A g5 — |
L1- use
. _ = [i- .
Junction _| NEh PCJC
Thermocouple ‘ Box E; CJC - |
connected to | | +
ground r A Chi+| [C1 1+ \
[N 1 >+—% Chi- [ [C2 1-
‘— - - I A1.A2 ZP |
. h B3 ICJC+ .
[ B4 Pref
| I Ll Ch2+| |C3 12+ |
il T o) Ch2-| |C4 12-
7T T A3,A4 zZpP !
- | o B5 PCJC- |
[ B6
) - Ch3+[ [C5 13+
L 5 Ch3-[ [C6 13- !
- . A5.A6 7P __|
= | - B7
1 Ll B8 1
i L Ch4+[ [C7 14+
E | % Chd-| [C8 14- |
s === ' I A A7.A8 zZP
= 1 I I o Bg 1
| I = | B10 |
P Ch5+[ [C9 5+
(G 5 VA Chs-[ [C10 15- :
E— h [ [A9.A10 ZP
|
| P B11 |
, | | | B12 PCJC+ | |,
1 1 I} Chée+Ci1 6+
IO % —+——<Ché-[ [C12 6- |
[ I L A11.A12 zZP
| 1 : B13 ICJC+ '
i, Bi4 .
Ly 5 |
1 s | _GCh74 |C13 17+
< P—% ~~—T—<Chr-| [C14 7- .
R - A13,A14 zP
|
| P! B15 Pref |
Thermocouple ' ,CRefigo [ 16 PCJC- -
isolated from | 1 ] ar 1) Ch8+| |C15 18+
ground 7T 5 - Cha-[ [C16 18+ |
-- el Lo -~ - " A15.A16 zp .
| | l 6.3A
. — — a2+ I_I’_| J_ |
1) Only if the Cold Junction channel is used ——{tﬁf Fuse T TEM
L2-
Note: No external power supply ‘_1-__T_ S [ S — . R

should be connected =

Figure 45. Al843 with TU830 Extended MTU Process Connections to Remote
Junction Box
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Figure 46 shows the process connections for the Thermocouple/mV Input Module
AI843 when installed on a TU842 or TU843 Redundant MTU.

T T 7 7 777 TProcess | iy, Tus42TUB4” T "~ - " 7]
\ 1+ 4 - Alga3|
L1-
| BT PCJC+ ‘
B2 CJC+
' Chiz[[C T+ :
| T chi-[]C2 1-
== ALAZ ZP |
Thermocouple isolated I— _;L B3 CJC-
from ground B4 Pref ,
' Ch2+[|C3 2+
< | T Cha-[[ca 2
T [ |A3.A4 7P |
= B5 PCJC-
' B6 :
Ch3+[ [C5 13+ - .
Ch3- [[C6 13-
A5.A6 zZP
87
' B8 '
I\ Ch4+| |C7 14+
3 I Cha- [ [C8 14- |
i A7.A8 ZP
= B9 .
' B10
; Ch5+[[C9 15+
m | Chs- | |C10 15- |
= —F === - A9,ATO ZP
= B11 '
Thermocouple connected ' B12 PCJC+
to ground Che+[[C11 6+
| Ché- [[C12 6-
ATTAI2 ZP
' B3 CICt !
FHi00 B14 CJC-
| 1) G-[lcis 7+ ‘
Ch7- [ [C14 7-
A13,AT4 zp :
' Bi5 Pref
Ref100 B16 PCJC- |
’ 1) Ch8+| [C15 18+
Che- []C16 18+
I A15,A16 ZP '
L2+ o ‘
| 2y 1
[2- o
' [2- T TEM '
| R I o e — e
r = AlBa3] |
' ' PCJCT !
CJC+
| - |
1-
' ZP
| |
- . — '
| Pref | l ’
. . PCJC-
1) Only if the Cold Junction . 18y . .
channel is used 18+
| a |
1
Note: No external power supply ! TEM '
should be connected I

Figure 46. AI843 with TU842 or TU843 Extended MTU Process Connections
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Appendix A Specifications

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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Appendix A Specifications Al845 Analog Input Module, single or redundant

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 Q

(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)

339 mA (max) (22 mA + transmitter
current*1.32)
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Table 29. AI845 Analog Input Module Specifications at 25° C (Continued)

Feature

Al845 Analog Input Module

Power dissipation

35W

Transmitter supply (per channel):

+-10%1
HART compatible

Voltage: 24V @ 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.

3BSE020924-510 B

147




Al845 Analog Input Module, single or redundant

Appendix A Specifications

Block Diagram Al845
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Figure 47. 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 | DSUP25 | pq1g | TUBSO/ [ 1yass | Tusss | Tusas |_'U8%4
. male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal 1)
+24Vdce [L1+(2) |1,14 L1+(2) |L1+(2) [L1+() |[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
Cht, C1 3 D1 C1 - B1 B2 -
Voltage
Input
Cht, 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, c2 4 D2 C3 - B3 B4 -
Voltage
Input
Ch 2, B2 17 B2 C4 22 B4 B4 17
Current
Input
Ch 2, A2 - - A3, A4 |- Ad A3, A4 |-
Return (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 | DSUP25 | pyg1g | TUBSO/ [ ryass | Tusss | Tusas |_'U854
\ male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal ™)
Ch 3, C3 5 D3 C5 - B5 B6 -
Voltage
Input
Ch 3, B3 18 B3 Cé6 32 B6 B6 18
Current
Input
Ch 3, A3 - - A5, A6 - A6 A5, A6 -
Return (ZP)
U4 - - C4 B7 41 (F4) |A7 (F4) |B7 6
Ch 4, Cc4 6 D4 Cc7 - B7 B8 -
Voltage
Input
Ch 4, B4 19 B4 C8 42 B8 B8 19
Current
Input
Ch 4, A4 - - A7, A8 - A8 A7, A8 -
Return (ZP)
us - - C5 B9 51 (F5) |A9 (F5) |B9 7
Ch 5, C5 7 D5 (03°] - B9 B10 -
Voltage
Input
Ch 5, B5 20 B5 C10 52 B10 B10 20
Current
Input
Ch 5, A5 - - A9, A10 |- A10 A9, A10 |-
Return (ZP)
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Table 30. AI845 Process Connections (Continued)

TU812
TU810 TU844
Process or | DSUP25 | pq1g | TUBSO/ [ ryass | Tusss | Tusas |_'U854
\ male . TU833 . \ . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal 1)
U6 - - Cé6 B11 61 (F6) |A11 (F6) |B11 8
Ch 6, Cé6 8 D6 C11 - B11 B12 -
Voltage
Input
Ch 6, B6 21 B6 Cc12 62 B12 B12 21
Current
Input
Ch 6, A6 - - A11, A12 |- A12 A11, A12 |-
Return (ZP)
u7 - - Cc7 B13 71 (F7) |A13(F7) |B13 9
Ch7, Cc7 9 D7 C13 - B13 B14 -
Voltage
Input
Ch 7, B7 22 B7 C14 72 B14 B14 22
Current
Input
Ch 7, A7 - - A13, A14 |- A14 A13, A14 |-
Return (ZP)
us - - C8 B15 81 (F8) |A15(F8) |B15 10
Ch 8, C8 10 D8 C15 - B15 B16 -
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 | DSUP25 | pyg1g | TUBSO/ [ ryass | Tusss | Tusas |_'U854
. male . TU833 . . . Terminal
Connection| TU814) Terminal . Terminal | Terminal | Terminal )
. Connector Terminal )
Terminal ™)
Ch 8, A8 - - A15, A16 |- A16 A15, A16 |-
Return (ZP)
+24Vd.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 48 shows the process connections for the Analog Input Module AI845 when
installed on a TU830/TU833 Extended MTU.

~ Process! 7 Tus30TUS33 T AwmaEE ] |
' +24v | | L1+ ,ﬂ‘ L1+ .
Pwr. | LT+ T— |
Source Oov L1- Fuse L-
. L[ TLT- \
| Ut B1 Ut ]
l Ci U |
4-20mA  Ch1 1 [[C2 [l
AT,AZ 7P '
2 - Wire
XMTRs | V2| B3 u2__| ] |
4-20mA  Ch21 []|C4 12
| A3,AZ 7P ’
— . B Uz _|_ | Mux. '
L 0-5V Ch3 V[C5 3U W
| C6 3l |
ZP A5,A6 ZP 1
4 - Wire ' '
B7 uq  |_ |
XMTRs |0-20mA  chai &7 140 |
. L [IC8 41 ,
ZP 7,A8 ZP
Current and | us B9 us | | |
Voltage signals . C9 15U .
cannot be mixed ,0-20mA  Ch51[[C10 151
at the same | P A9,AT0 ZP |
module ' ueé B11 U6 || :
CT11 6U
R . |
3 - Wire : ’ ZP T
XMTRs | Uz B13 Uz |_ | |
'o-5v ch7 V| [C13 17U
' C14 |71 '
| ZP AT3,AT4 7D ’
| us B15 us [ |
1 0-5V chg V| |C15 18U .
C16 181
| ZP [1AT5,ATE 7P |
' woav || 1os B8A L2+ '
| Q52— |
Chx V = Voltage Input Ov ~L2- Fuse L-
Chx | = Current Input ' - EM '
- T.__ . | =1

Figure 48. AI845 with TU830/TU833 Extended MTU Process Connections
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Figure 49 shows the process connections for the Analog Input Module AI845 when
installed on a TU835 Extended MTU.

" Process| M Tusss T amas 1 |
: X11 '
| w24V | | L1s Fn=100mA L1+ |

L1+
- oV ——I [1- L- :
| o |
) X12 F1 .
L1+ |11 —— Ut |
| 1 HU |
4-20mA  Chil] |12 Kl
- ZP :
F2 |
| L+ |21 — U2 |
' — 12U .
"4-20mA _ Ch2l| |22 2]
ZP |
| L1+ 31 |—|F3 UK}
' I— BU_ | ] Mux. '
|4-20mA _ Ch3l]| |32 I3l |
| ZP 1
, F4 '
L1+ 41 — Uga _[_ |
— 4U |
4-20mA__ Ch4l] |42 4] ,
. Fs ZP |
| L2+ | |51 — us |
I — 15U .
 4-20mA __ Ch51] |52 5]
7P |
| F6
L2+ | |61 — us | '
. — 16U
[ 4-20mA Che | [62 I |
| ZP .
F7
' L2+ | |71 — Uz _|_| |
| — [7U
4 - 20mA Chz1] 172 171 '
' F8 7P |
| L2+ | |81 — Jus [
I — 18U .
_4-20mA _ Chsl]| |82 E]
ZP |
| X13 .
+24V | | L2+ L2+
Chx 1 = Current Input ov -+ I[ng L- |
— s T T et EM '

Figure 49. AI845 with TU835 Extended MTU Process Connections
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Figure 50 shows the process connections for the Analog Input Module AI845 when
installed on a TU838 Extended MTU.

" Process! M Tusss T Asalm ] !
- +24V | | L1+ L1+ :
Pwr. HRISE |
Source | ov H L-
. Hh{SEa .
L1+ Al U1
| B1 1 T -~ |
4 - 20mA Ch1l [[B2 I11 |
' A2 ZP
2 - Wire F2
XMTRs | - — V2| |
14 -20mA Ch2 1 4 121
A4 ZP |
[ | F3
A5 [ us | | Mux. '
'0-5V Ch3 Vv Eg  — I\_IU |
Current and 3
Voltage signals 4 - Wire | zP A6 E4 ZP mE
cannot be mixed ' A7 | U4 _
at the same XMITRs By — 14U |
| 0-20mA Ch41[]B8 141 ,
module ) ZP A8 ZP
— | L2+ ||ag o [us [ |
I B9 — 15U .
., 0-20mA  Ch51 [[B10 151
. ZP _[]A10 ZP |
| L2+ | [a11 o lus || :
) B11 — 16U
,4-20mA _ Ché |l 2 (4] |
3 - Wire | ZP_[[A12 zP o
XMTRs ' L2+ A13 IF—7| uz_ _ [ |
[0-5V ch7v|[B13 —— 17U
[ B14 171 '
. ZP [A1d 7p |
, L2+ [|A15 o us_ ||
[0-5V chsVv| [B15 — 18U '
, Bi6 El
| 7P A16 ZP |
L2 '
Chx V = Voltage Input , 24V et - |
Chx | = Current Input_I ov [T Le- L-
=== — - ERgoE EM '
C._ . _[=—77——1

Figure 50. AI845 with TUS838 Extended MTU Process Connections
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Figure 51 shows the process connections for the Analog Input Module AI845 when
installed on a TU810 or TU814 Compact MTU.

—————— Process’ 7 oTwsio T T mes |
' (or TU814) '
' +24V L1+ L1+ '
Pwr. LTYLT+
‘ Sup. oV L1- ZP ’
| fur || '
| c 10 |
4 - 20mA chi1l[][B Kl .
A ZP
| U2 _|_ | |
: Cc2 2U :
, 4 -20mA Ch21[[B2 2
| A2 ZP |
. u3d __ | Mux. '
L 0-5V chavl |c3 3U W
i B3 al !
zp  [TA3 ZP €
Current and . U4
Voltage signals | 0-5V ch4a V| |C4 Tiau |- |
cannot be mixed , B4 141 .
at the same VA A4 ZP
module | us_ _|__ |
C5 15U '
. 0-20mA Ch51[B5 151
| ZP A5 ZP |
1 J6 1 1
| Ce6 U
[ 4-20mA Chél [ B6 6l ’
. ZP A6 Z T
| Juz || |
'0-5v Ch7 V| |C7 I7U
, B7 171 '
| P A7 7P |
' Tus_7_|
' 0-5V Cchg V| |C8 18U '
B8 181
| ZP A8 ZP ’
' Lo+ L2+ '
| [ T2+ |
Chx V = Voltage Input : L2- ZP EM '
Chx | = Current Input ] T | = N

Figure 51. AI845 with TU810 or TU814 Compact MTU Process Connections
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Figure 52 shows the process connections for the Analog Input Module AI845 when
installed on a TU812 Compact MTU.

e e [ )
e | | 14IUP1T |_-+ |
L2, | _,2ZPL OV |
15_ | | _15)zp1 e |
C_urrent and Voltage t83 ' ¢ _3'S1 Chn v| E'I:, |
roced ot the séun e | | gels2  cnii v | |
module t4_ ' | _.4'S3 Ch2V] i5i
iz | | azlsa onoi [ HZE '
'5_ ' | 5s5 chav mor -1 | Mex |
i | |Jgse Ch3l | B '
Process | 6 || 4@;87 Ch4 Vv 4 _|_ | | ‘
Connection | | | | I 14U '
49_ | _J9'ss chal 4L |
2| |-ZjsecChsV us | .
- 20_, ,_20.510 Chsﬁ| :gIU ‘
! 8 | ’ 8!811 Ché V ZP .
21 (_21:S12 Ché| ve | |
le_| |_ els1s chrvl o '
22_ ' | 22'S14 Ch7l U7 \
lo_ | | jols1s crsv U |- T
23_ ' | 23516 Ch8l I;D |
11| | galupg s2av B0 |
24_ . | 24UP 18] ,
| el o | [0 |
25| | 5,ZP2 B .
18_, | _J3EN EM EM |
Chx V = Voltage Input“_ -k |_"_"_ = R _|

Chx | = Current Input =4

Figure 52. AI845 with TU812 Compact MTU Process Connections
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Figure 53 shows the process connections for the Analog Input Module AI845 when
installed on a TU844 or TU845 Redundant MTU.

L Ll
Process 1 TU844/TU845 Algd5 1
' +24V ol1+ L+ '
Pwr. L[ TL1+
Source | ov L1- L- |
[[TLT-  Shunt
' U1 B1 stlck_s_| Ut ] !
B2 T U
4-20mA _Cht ' : Al |
. A1,A2 | | ZP
2 - Wire — !
\ u2 B3 u2_ ||
XMTRs | B4 — 12U |
| '4-20mA Ch2 | 121
X A3,A4 I } 7P )
— B5 us_ _|_ |
lo-sv cna o8 T 3U Mux |
3|
' zP A5A6 | | ZP 1
4 - Wire ’ . " U4 |
XMTRs 0-20mA_Ch4 []B8 — 1au_ T
; 141 ,
zP A7,A8 | | ZP
— | us | |Bo i us | | |
. B10 L 15U
0-20mA Ch5 | | 151 '
] 7P A9,A10 p__{ |
I U6 B11 ) ) us | |
' B12 I 16U .
4-20mA Ché I I 161
3-Wire | ZP A11,A12, ) ZP | |
XMTRs uz B13 | | uz | | .
0-5V ch7 B14 [— 17U
171
| zP A13,A14' ' 7P |
\ us B15 | — | ug__ 1 | |
,0-5V Chs B16 | — 18U
: . RiE |
| zP A15,A16 | ZP
' +24V _TL2+ [ | L+ '
L2+
’ o T L- |
 TL2- EM
1 T g - 1
| | J_ Alg45 |
L+
1 L-
' o] | '
’ Shunt stick H IU |
. TY801 \L i S5
. : .
| J_ . Mux
| G | |
. . 18U )
I8l
’ | zP |
L+
' L-
' EM )
- — - [ T _

Figure 53. AI845 with TU844 or TU845 Redundant MTU Process Connections

158 3BSE020924-510 B



Appendix A Specifications

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/AIS80A 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
AIS80A
R2 D
CHx R1
1
L

Figure 54. 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
ATS80A
R2 D
CHx R1
1
L

Figure 55. Field Loop Arrangement

For applications where a field loop error shall not lead to immediate trip, the
ﬂ 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.

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

Table 31. AI880/AI880A High Integrity Analog Input Module Specifications

at 25°C
Feature AI880 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 5 V 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. AIS80/AI880A High Integrity Analog Input Module Specifications

at 25° C (Continued)
Feature AI880 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)
TU844, TU845, TU854 (redundant)
MTU keying code FF (A1880), 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 AlI880/AI880A
Fr """ -/ /" 1
FPGA R
lup 24v S |
—p — - _® F
| E2 P |

-
5

Mux

e |
Loy |

. Mux

| g |

(Y P #

| |

| |

| |

| LP — Mux |

!I8UC LP E B |

Lo Ll _l 4

Figure 56. AI880/AI880A 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. AISS80/AIS80A Process Connections

TU834
Process TU844 TU854
Connection TU845 Terminal
Terminal

+24 V d.c. L1+ 1,14,11,24
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 -

us 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 |-

uée B11 8
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Table 32. AISS80/AI880A Process Connections (Continued)

TU834
Process TU844 TU854
Connection TU845 Terminal
Terminal
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 57 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU844 or TU845 redundant MTU.

L. e -
Process | TUB44/TU845 130/ AIGBOR 1
! +24V ali+ L+ !
Pwr. [T+
Source | ov L1- L- |
[ [TCT-  Shunt
— ' ut [lr s Ut ] '
B2 J J U
4-20mA_Chi ; E] ; 1] |
A1.A2 | | zP
2 - Wire ' — !
) u2 B3 U2 _ ||
XMTRs | B4 — 12U |
4-20mA Ch2 E] 121
| A3,A4 I I 7P .
— B5 _ us_ _|_ M
lo-2oma_cns B8 — 3U X |
3l
' zP A5.A6 ! D ! ZP o
XWTRS | E7 us_ || |
0-20mA Ch4 B8 — 14U
: 141 .
zP A7.A8 | E] | ZP
— | us B9 ' ' us L] |
, B10 /1 15U
0-20mA_Chs | E] | 151 '
i ZP A9,A10 zp | |
| us |lp11 | ' us | |
[ B12 | | 16U ,
4-20mA_Ché T U T 161
3- Wire | ZP A11,A12, ) ZP . |
XMTRs U7 B13 | I uz__ | |
0-20mA_cCh7_||B14 | —] 17U '
171
| zZP A13,A14" E] ' P |
] us B15 | — 1| us | | \
,0-20mA _Ch8 Bi6 | ——I 18U
\ \ [E] |
| zP A15,A16 E] ZP
— : Lo+ — ] !
L2+
| ov __ILZ- L- |
1 TLe- EM
1 - - 1
| | J_ AI880 |
L+
1 L-
. Ul .
| "y
| I |
. 7P
. : .
| : Mux
| se | |
X . 18U .
18l
| ‘ ZP |
' ' AR EM '
o . . [ f S —

Figure 57. AI880/AI880A with TU844 or TU845 Redundant MTU Process Connections
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Figure 58 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 —! 04V I A TU844/TU845 M L+ AIB80/AIB80A —!
Pwr. [T+
Source | ov L1- L-
[TTC-  Shunt
— . U1 B1 glicks u1
B2 1 T 5LV} '
_;M E] Il
A1,A2 ZP |
2 - Wire ' u2 B3 I | U2 '
sensors B4 — U~
0-20mA Ch2 121
A3,A4 | | 7P
— ' [—1
E— B5 us _|_ !
!O-ZOmA ch3 _[]B6 — 3U Mux
] |
zP A5,A6 ! D ! ZP -
4 - Wire !
B7 U4 |
sensors |0-20mA Ch4 B8 — 14U |
141
zP A7.A8 | E] | zP
— | us | |Bo — us | | '
| I 15U |
10-20mA_Ch5 | E] | 151
3- Wire X 7P A9,A10 : V2N .
sensors | ue B11 U6 L
) Bz ] 6U |
0-20mA Ché I I 6l
ZP A11,A12 7P I iy
[ —
Rl uz B13 | | uz ]
[ — '0-20mA Ch7 B14 [ — 17U
R2 | . E] I71 .
zP A13,A14 ~p
us B15 | | (0}:] | |
0-20mA Chs Bi6 I ——1I 18U
\ \ [E]
| zP A15,A16 E] ZP '
' L2+ [—1
1 TLe+
| ov _L2- L- .
1 EM
' gy =
| T 1. AI88o |
. [ :
Ut
| U |
| Al
. ZP .
1
| : Mux. ‘
| ug |
. 18U .
. 18l
| | zP |
1 Bl L- !
: EM
Ly L. B |

Figure 58. AIS80/AI880A with TU844 or TU845 Redundant MTU Process Connections
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Figure 59 shows the process connections for the High Integrity Analog Input
Module AI880/AI880A when installed on a TU834 single MTU.

T T T process | T T T T tgsma Z —m————— 7|
Process Tus34 AIBB0/AIB80A
+24V | | L1+ + !
Pwr. LT+
Source ov L1- L- |
[[TC1- Shunt
_ : Ui B1 glicks Ui
B2 T MU
4-20mA_Cht ; E] ; T
. A1.A2 | | ZP
2 - Wire —
| u2 B3 u2 |
XMTRs | B2 — 12U |
4-20mA Ch2 121
| A3,A4 | | 7P '
— [—1
— B5 us_ _|_ | Mux. |
|0-20mA ch3 []B6 — 130 X
. 131 ,
zP A5.A6 ! E] ! ZP 1
4 - Wire | — |
B7 . . (VN
XMTRs 0-20mA Ch4 [IBB — 14U
; 141
| zP A7,A8 | E] | ZP
— | uUs B9 ' ' U5 | ‘
| B10 /1 15U '
0-20mA Chs | E] | 151
zP A9,A10 zr | |
| 1
us |lg11 | ' us |
i B12 | I 16U
4-20mA_Ché T T 161
3- Wire ZP A11,A12 X 7P ]
XMTRs ] 04 B13 ] | uz | |
10-20mA _Ch7 B14 | —| 17U ‘
171
zP A13,A14' E] ' zZP
! us B15 | — | ug | |
|0-20mA Ch8 Bi6 I ——1I 18U |
[ 181
zP A15A16' ' ZP .
L2+ — |
L2+ |
oV __IL2- L-
[ TLe- EM

Figure 59. AI880/AI8S0A with TU834 Single MTU Process Connections
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Figure 60 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.
L - — - Ll
Process | TU834 = 1
AI880/AI880A ,
+24V | | gL1+ +
Pwr. L[TL1+
Source | ov L1- L- |
[ [TL1-  Shunt
— ' Ut B1 slicks _ U1
B2 M — U
4-20mA_Cht ; E] ; T
! A1A2 | ) ZP
2 - Wire | u2_|ls3 | | U2
sensors | B4 12U e ‘
4-20mA Ch2 121
' ASA4 | | ZP
— =1
B5 us __|_ M |
|O-20mA chs []B6 — 3U w
; E] 3 :
zp__ | |As.n6 ! ! i) |1
&5 e | B7 , . ua | |
0-20mA Ch4 [B8S — 14U
' 141
| zP A7,A8 | E] | ZP
— | us o . —, us_ | | |
! B10 11— 15U
0-20mA Ch5 | D | 151
ZP A9,A10 7P Py |
3 - Wire T [ m—
sensors . ue B11 ue | .
B12 I 16U
4-20mA Ché I [ 161
ZP A11,A12, ) 7P || |
Rl — ) —
— Uz B13 | | U7 1
| — [0-20mA Ch7 [ [B14 || 17U
R2 | . 7\ |
zP A13,A14 E] ! 7P
us B15 | — | us | |
!O-ZOmA chs Bi6 | —I 18U ‘
] ] 81
| ZP A15,A16 E] 7P .
| Loy [—1
L2+ |
ov __ILz_ L-
' |1 TLe- EM

Figure 60. AI880/AI8S0A with TU834 Single MTU Process Connections
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AO801 Analog Output Module, 0(4)...20 mA

Appendix A Specifications

AO801 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

STATUS

AO801
0(4)...20mA

o[ Jo

L+ L- 24V

Table 33. AO80I Analog Output Module Specifications at 25°C

Feature AO801 Analog Output Module

Number of channels 8

Output rang

0... 20mA, 4...20mA(")
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Table 33. AO80I Analog Output Module Specifications at 25°C (Continued)

Feature AO801 Analog Output Module

Over range 15%

Output load Max 850 ohms (external 24 V > 24 V) )
(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 5 V 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: 0.05-2.5mm?, 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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()

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:Z [( UP-4.7-(Rp; T 100) x Ieg) x Iogi]
i=1

UbP>24V

8

Poupur =2 [(19.3 - (Rg;+ 100)x Iem) x Iop; ]
i=1

upP = Power supply to the output stages
Ieyi = Average output current per channel
Ry; = Output load per channel

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

174
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AO801 Analog Output Module, 0(4)...20 mA

Block Diagram AO801

|
|
| & STATUS
|
|
Pos |
! CPU
|
|
|
|
| @
=
5vS |
5V |
z0 |
Power| ok

L+
—_— L-
| EMC 10
N | prot BN

I
L] # EMC 80
N prot | 8-
1T

Figure 61. AO801 Block Diagram
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AO801 Analog Output Module, 0(4)...20 mA

Appendix A Specifications

Process Connections

Table 34. AO801 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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AO801 Analog Output Module, 0(4)...20 mA

Figure 62 shows the process connections for the AO801.

EM

1

Figure 62. AO801 Process Connections

Process
AO0801 Device
10 0-20mA
D/A 1-
| T
|
20 0-20mA
D/A 2-
L
30 0-20mA
—L | D/A 3-
) |
40 0-20mA
D/A 4-
L
50 0-20mA
D/A 5-
T
60 0-20mA
T | D/A 6-
T T
— 70 0- 20mA
D/A 7-
— 80 0 - 20mA
D/A 8-
L+ +24V
L- ov
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA

Appendix A Specifications

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.

*  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.

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.

&

‘EEER

AOB10v2
8ch 0..20mA

Four different types of MTUs can be used. The TU830 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.
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA

Technical Data

Table 35. AO810/AO810V2 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 (1)

Over range

15%

Output load

$00 ohms®@),
250 - 850 ohms®

Maximum field cable length

600 meters (656 yd.)

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

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)

AO0810: 200 mA (max)
AO810V2: 245 mA4)
(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/AO810V2 Analog Output Module Specifications at 25°C (Continued)

Feature AO810/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
even at19.2V
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

| L2+ |
| & FAULT | L1s |
| & RUN v |
| ® WARNING | zp |

& osP g \
: ” I EMC 01 :

prot

| I A l zpP |

Pos " . *—
! CPU | ‘ |
| L |
| ' |
| 1 | |
e [ . |
| & ! Y |

= L] EMC 08
svs | || a prot |
5v | " |

o 2P
zD | | |
Power] ok . EM |
Lo an - - - - - T T _ _ _ J

Figure 63. AO810/AO810V2 Block Diagram
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Process Connections

Table 36. AO810 Process Connections

coctse, | frTuata) | osubzsmale | TUETLROS
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 cé6 8 C11
Ch6 Return (ZP) A6 - Al11, A12
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Table 36. AO810 Process Connections (Continued)

JProcess | iala) | DSub 25 male | TUEU/TUSHS
Terminal connector ()

- - - B13, B14

Ch 7, + Output Cc7 9 C13

Ch7 Return (ZP) A7 - A13, A14

- - - B15, B16

Ch 8, + Output c8 10 Cci5

Ch8 Return (ZP) | A8 ; A15, A16

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

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

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

3BSE020924-510 B 183
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Appendix A Specifications

Figure 64 shows the process connections for the Analog Output Module
AO810/A0810V2 when installed on a TU830 Extended MTU.

[ Aosio/Aosiovz[ TUBSOTUSSS [ Process
' Device
, L3A Lig || s2ev
I L1 ] [

| Fuse L1- oV
. T 1 L1 -L__
| X X B1
. o1 C1||Ch1+ 0-20mA (thtsh 500 ohms

D/A ZP Al Ch1 - donndoted to Lq&y
| B3 See Note below)
' 02 C3 ||Ch2+ 0-20mA
| D/A ZP A3 [[ChZ-
' B5
| 03 C5 || Ch3+ 0-20mA
g D/A ZP A5 Ch3 -
| B7
, 04 Cc7 Ch4 + 0-20mA

D/A 7P A7 Ch4 -
| B9
' 05 C9 Ch5+ 0-20mA
| D/A zP A9 | [Ch5-
' B11
| 06 C11| | Ch6+ 0-20mA
1 | 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
| L2i +24V Note: R, = 250...850 ohms (with power supply
Fuse L2 - oV connected to L2+)

. L2 Power supply min. = 7.7V+0.023 x R_
L EM L J_ LZLJ_ R, min = 250 ohms (including all outputs)

Figure 64. AO810/AO810V2 with TU830 Extended MTU Process Connections
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AO810/A0810V2 Analog Output Module, 0(4)...20 mA

Figure 65 shows the process connections for the AO810/AO810V2 when installed
on a TU810 or TU814 Compact MTU.

[(——————— = " 7 "da1n M
AO810/A0810V2 TU810 Process
' 0810/A0810 (or TUB14) Device
' H% +24V
| L1- 7] ov
! [
‘ [
o1 Cci|| Ch1+ 0-20mA
' D/A zP AT Chi-
| —
. [
02 c2 Ch2+ 0-20mA
| D/A ZP Aol Cha-
I | |
\ 03 C3|| Ch3+ 0-20mA
N D/A ZP A3 Ch3 -
| T
. 04 C4 Ch4+ 0-20mA
| D/A ZP A4 Ch4 -
. i
05 C5 Ch5+ 0-20mA
| D/A Zp A5 Chs-
I | |
‘ 06 Ccé6 Ch6 + 0-20mA
T D/A ZP A6 Che6 -
| T T
' — o7 c7l| ch7+ 0-20mA
| D/A ZP A7| | Ch7-
! | |
08 csg| | Ch8 +
| D/A ZP A8 Ch8 -
I L2+ +24V
‘ L2+T__ connected to L2+)
L2- ov
' EM
L —_— _JT T Power Supply = 19.2 to 30V

R <5
)
éee

00 ohms I
C%W qp y
ote eIow)

Note: R, = 250...850 ohms (with power supply

Power supply min. = 7.7V+0.023 x R |
for AO810V2 850 ohms even at 19.2°V/

R min = 250 ohms (including all outputs)

Figure 65. AO810/AO810V2 with TUS810 or TU814 Compact MTU Process

Connections
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Figure 66 shows the process connections for the Analog Output Module
AO810/A0810V2 when installed on a TU812 Compact MTU.

I VY TYIVY Y =~ Tust2 ! -

i AO810/A0810V2 124V U P1i —| |— 1—|

| U114, | | 14

‘ ov. _ZP1, 2 , | 2,

o e | [ s snoms

e o e (e S
S2|16 16

! D/A ZP

| Ch2+ s34 ' '_ 4

| N sihr | |2

| D/A ZP oo 58 |5

' se@l |/E|

03 | - | Process

!__ D/A ZP Ch4 + S7i 6 | | “—61 Connection
S8119 19

‘ —— 1 T

. 04 Ch5+ 89| 7 7]

| D/A 4 51020 | ‘/5' — -

. o che+St1l 8, | |58

| D/A ZP S1221. + « 21

. chz+st3l g, | |59l

| 06 Si14i22 '+ | _22'

i" D/A P che +stslio, | | 10l

S1628, | | .23

i D/A o w2avupalyy | |14l

, UP224, | | =24,

‘ D/A o8 oV ZP212 l | .

\ ZP2|25 | | :25

| ’_FM13 ., 13

' EM oo - Loy

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 19.2'V
Power Supply = 19.2 to 30V

R min = 250 ohms (including all outputs)

Figure 66. AO810/AO0810V2 with TU812 Compact MTU Process Connections
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AO815 Analog Output Module

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.

&

F
R
w —4
o

)

)

D)
AO815
8ch 4.20mA
HART

i’{y

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.
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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.

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 AO815
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 max 4 mA/12.5 ms
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 ()

35W
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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

l;l
T
-
|
|
|

Cntr.
Reg.
8-bit

-
|
|
|

UP21

M CPU
# MBI

-
|
|
|
|
|
|
' N
’ - Mux \—H
' !
|
|
|
|
|
|
_

1 HART | | HART

Modem

uP21
T

N Main switch
d
|

Figure 67. AO815 Block Diagram
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AO815 Analog Output Module

Process Connections

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

Table 38. AO815 Process Connections

Process TUs10 D-I-SL:I?; :5 TU830/TU833
Connection (or TU.81 4) male Terminal
Terminal | 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) |Af1 - 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 Cé6 8 C11
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Table 38. AO815 Process Connections (Continued)

TU812
Process TU810 DSub 25 TU830/TU833
. (or TUB14) .
Connection . male Terminal
Terminal 1)
connector

Ché Return (ZP) |A6 - Al11, 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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AO815 Analog Output Module

Figure 76 shows the process connections for the AO815 when installed on a

TU830/TU833 Extended MTU.

Figure 68. AO815 with TUS30/TU833 Extended MTU Process Connections

J:____‘T

r AO815 ™ TU830/TU833 Process
' Device
| 6.3A
\ 1 L1+, +24V
I— ]
| Fuse |_1T.L__ ov
— -1 [
| b UP1 B1
. O1 C1,c2| [Ch1+  4-20mA
D/A 7P A1,A2| [ Ch1 -
| UP1 B3
' 02 c3c4l | cha+  4-20mA
| D/A ZP A3.A4] | Cha-
' UP1 B5
\ 03 c5C6| [ch3+  4-20mA
= | D/A ZP A5,A6| | Ch3 -
| UP1 B7
. 04 c7,c8| | Ch4 + 4 - 20mA
D/A ZP A7,A8] | Ch4 -
| UP1 B9
05 co.c10| [ Ch5+  4-20mA
| D/A ZP A9,A10] | Ch5 -
' UPA1 B11
‘ 06 Cc11.c12| [Ch6+  4-20mA
e Y/ ZP A11,A12] | che6 -
| UP1 B13
' 07 C13,Cc14| | Ch7+  4-20mA
| D/A ZP A13,A14] [ Ch7 -
. UP1 B15
08 Ci5,c16/ | Ch8+  4-20mA
| D/A ZP A15,A16| | Ch8 -
' 6.3A
‘ —1 t?i
Fuse szr T ov
' EM 2-%]
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Figure 77 shows the process connections for the AO815 when installed on a TU810

or TU814 Compact MTU.
" AOB15 [ TU810 Process
' (or TU814) Device
. L1+ +24V
LA+ ]
| L1- oV
! | |
’ o UP1
o1 B1,C1| | Chl+ 4-20mA
: D/A 7P AT]] Chi-
] b= UP1
' | |
02 B2,C2 | | Ch2+ 4-20mA
| D/A zp A2 || Cha-
' — UP1
] 03 B3,C3 || cha+ 4-20mA
o | DA ZP A3 || Ch3-
| T UP1
, 04 B4,C4| | Ch4+ 4-20mA
D/A ZP A4 || Cha-
| | L= uP1
' | |
05 B5,C5| | Ch5+ 4-20mA
| D/A ZP A5 Ch5 -
' — UP1
’ 06 B6,C6| | Ch6+ 4-20mA
9| pa 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 Ch8 -
' Lo+
] ]
. EM Lo- ov
S
L [ . __ _ 7

Figure 69. AO815 with TUS810 or TU814 Compact MTU Process Connections
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Figure 78 shows the process connections for the AO815 when installed on a TU812

Compact MTU.
e Tusi2 )
i ACBIS +24V__UP1 L—I '_ 1—|
! UP1I14 | | 14|
| ov _ZP1,2 , ,_.2
. T zP1[15 | | 15|
| = Slidi chis st 0N | 3:
. DIA o | sole, | | 16l
| UP1 Ch2+ s3'4 ' | _ 4
: o0 sahz. | [ 4
| D/A zr Cha+ 55 | | /_5|
' UP1 sel18 18
L Ton % e s (o8 Comnesion
i UP1 ss!;ﬁ - 19!
|| [orfi=2 = | Sguves
. Ve Ché + s11! 8 | | 8!
| D/A QS s1221. + (_21
- UP1 ch7+ s13 @ | | 9[
| 06 s1al22. ' | _22
T | DA i; ches sisho. | | _1ol
| o7 S16/23 ' _23
i D/A ZP _up2l11 | | 11|
UP1 uP2/24 24
| D/A gg 0V gZP2112 | | 12
. ZP2|25 | | ﬁ'i
| M43 .13
' EM | N S [ B N
L. . . __ . — _l

Figure 70. AO815 with TU812 Compact MTU Process Connections
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A0O820 Galvanically Isolated Bipolar Analog Output

Module

Features

e 4channels of -20 mA...+20 mA, 0...20 mA,
4..20mA or-10 V..+10 V, 0...10 V, 2...10
V outputs.

* Individually galvanically isolated channels.

*  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.

F
R
w  E—
o)
) C
) C
) C
4ch £20mA 210V Isol

&

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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AOB820 Galvanically Isolated Bipolar 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.

Technical Data

Table 39. AO820 Analog Output Module Specifications at 25°C

Feature

A0O820
Analog Output Module

Number of channels

4

Output ranges (nominal)

-20 mA...+20 mA, 0...20 mA, 4...20 mA
Mor-10V...+410V,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 V (Modulebus)

260 mA (max)

Current consumption 5 V (Modulebus)

100 mA (max)
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Table 39. AO820 Analog Output Module Specifications at 25°C (Continued)

Feature A0820
Analog Output Module

Power dissipation @) 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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Block Diagram AO820

Fr_ - = = — W —————————— |
| ® FAULT |
& RUN Iso Power | Amp
| & WARNING ||and Amp |
| ®osp y 3 | = emc 01U+ |
| SH | protect | O1l+ |
| T O1U- |
| | Current sense
| L  zpr e |
Pos | CPU| g T |
DAT+ | i |l EM b
DAT- | ! e |
CLK+ | —— || |
g | ' |
2lcLK- # .
K}
3 5vS_| Q M | Iso Power  y,| Amp: |
2lsv | m and Amp |
= |
= AL 04U+
ov__ | | [A|EMC —— |
+24V | Amp | protect | O4l- |
+0V24, ; 04U- |
| | ‘ Current sense
Block | O4l- |
Power "ok L . . ZP4 &——
| I * |
| ! EM .
| I |
| " |
- - - - _ _ _ _ _ |

Figure 71. AO820 Block Diagram
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Process Connections

Table 40. AO820 Process Connections

Process Connection ((:_EI‘JEJ:??;II) I)(;cs,rl.:rrliue%%:r:l%l;e Tufei?nr:-:;%
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

- A1l - 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. AO820 Process Connections (Continued)

Process Connection (2_5:':;?:?:1);) I::;ggrli%:nr\%l;e TU.?;%-:-::IS:;
Ch83, Current Output - |B5 20 c10

- A5 - A9, A10
- - - B11, B12
Ch3, Voltage Output + |C6 8 C11

Ch3, Voltage Output - |B6 21 C12

- A6 - Al11, 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 72 shows the process connections for the Bipolar Analog Output Module
AO820 when installed on a TU830 Extended MTU.

N aosa0 T Tus3o/Tus3s CProcess
' ' Device
. |—|6'3A L1+ .
rose  HI+LH RL = <550 ohms for
| L1-, | current outputs
. L1-0L .
| O1l C1 Ch1l+ +20mA ‘
i ZP1 c2 ChT - |
: D/A .
O1U C3 Cht V+
| ZP1 C4 [ Chi- |
| 02| C5 || Ch21+ 0-20mA |
L T ZP2 Cé | [Ch2- :
| D/A | |
. o2u c7 ||chavs+ ,
L ZP2 C8 Ch2 -
| Use either the current or
. voltage output terminals,
03l C9 | [ Ch3 1+ | but not both per channel.
| 1 ZP3 Cio[] Ch3- :
| D/A | 03U c11] |ChaV+  s1ov |
e I ZP3 Ci2| [Ch3- .
. o4l ci3| | cha 1+ .
| ZP4 C14[ | Ch4 - |
DA 04U cisl | chave 0-10V
| ZP4 C16| | Ch4 - [
' LA oy '
| ruse 'I:ETT—— RL = >2K ohms for
: EM 59T ! voltage outputs
s s S Lo
Figure 72. AO820 with TUS830 Extended MTU Process Connections
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Figure 73 shows the process connections for the AO820 when installed on a TU810

or TU814 Compact MTU.
s ] w0 T TProcess
(or TU814) ' Device
L1+, .
L1+
Li- |
RL = <550 ohms for
- current outputs
o1l C1 | |Ch1l+ +20mA ’
ZP1 B [ [ChT -

D/A

01U c2 | |Ch1 v+ '
ZP1 B2 |Chi - |
I

[OF]] C3||Ch21+ 0-20mA |

Use either the current or
voltage output terminals,

|

|

|

| {

|

!__ ZP2 B3 [ [Ch2-
D/A

! { 02y Ca | [Ch2 V+ |

| ZP2 B4[|Ch2 -

|

| {

|

|

|

|

ox/ C5| [Ch3 I+
ZP3 B5[1Ch3 - but not Iboth per channel.
A 03U ce|lchave ztov |
T ZP3 56 Toha- .
o4l c7| |cha 1+ .
ZP4 B7| |Ch4 - |
A 04U c8| |[Ch4V+ 0-10V
ZP4 B8 [Ch4 - |
L2+ '
II:ETT__ RL = >2K ohms for
= ' voltage outputs

Figure 73. AO820 with TU810 or TU814 Compact MTU Process Connections
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Figure 74 shows the process connections for the AO820 when installed on a TU812

Compact MTU
T - Tusl2 .l -
' A0820 L1+ 2avupil g, | (1]
| L1- TUP1|14 || 14)
' | 7P, 2 2!
| VA ] '
. o1l C1_Chil+ TZP1!15 | 152
| ZP1 BT _Chi- | Stig . «_8
| om | selte_| |t6]
| MGG sl 8
. | S4|17 | | 17|
| o2l C3 ch2l+ S5 5 « .5
i—_ M ZP2 B3 Ch2 -+ I SG LB_, | | /'E' o
D/A - S7I 6 'l 6 rocess
| Biftgtgs] ] (Bl Y T
S 7
- 2| |>4J_6—_
| 03l C5 Ch3l+ | Ss10,20, , |20
| . ZP3 B5 Ch3- | st1lg | |,£!
|| , .21,
| oA 03U C6_ Ch3V+ Sk
L | o8 Be cns- | s13lg | |59
| S14ipp ' | 220
' o4l C7 Ch4l+ S15|10 | | 10]
| ZP4 B7 Ch4- Stelog | |23’
i D/A oay s onevs ’—‘+24V_UP2!11 | |J;j|
8 Chd - UP2,24 X
i ZP2'1 | |:12
. Lo+ 0V/ZP2|25 25
EM13 | | 13
| EM L2- o+ | >
' = Y S R S S
L. . 4 _________ :' o

Figure 74. AO820 with TU812 Compact MTU
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AO845/A0845A Analog Output Module,
Single or Redundant

Features
{
* 8 channels of 4...20 mA outputs. . ‘{\\C
*  For single or redundant applications. R
w  E—

*  OSP sets outputs to predetermined state o

upon error detection.
* 1 group of 8§ channels isolated from ground. D C
*  Analog Output is to be short circuit secured

to ZP or 424 V.
*  Advanced on-board diagnostics.
* 12 bit resolution.
*  HART pass-through communication. D) C
Description
The AO845/A0845A Analog Output Module
for single or redundant applications has 8
unipolar analog output channels. ) C
The module performs self-diagnostic cyclically.
Module diagnostics include:
e E i AOBASA

xternal Changel Error is reported (only och 4.
reported on active channels) if the process HART

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).

%

* 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/
TUS833 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/A0845A 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 max 4 mA/12.5 ms
Cycle time 10 ms

Error Max. 0.1%
Resolution 12 bit
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Table 41. AO845/A0845A Analog Output Module Specifications at 25°C (Continued)

Feature AO845/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 (1) 35W

Isolation Groupwise isolated from ground

Mounting termination units TU810, TU812, TU814, TU830,
TUB833, TU842, TU843 and
TU852

MTU keying code AO845: CC
AOB845A: DB

Rated insulation voltage 50V

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--— - """ ""”""""” """ """ """”™ >/ ./ 1
' uP21 '
lot R & |
. —N W &— .
‘ = # F &—
| a 0 ®¥— ’
1 I '
ZP - — — - Open ’
) —{ Wire '
— Cntr.
| - Reg. |
r —1] — ~8-bit
i | uP21 |
: | N CPU |
o8 ‘ | —# MBI | |
I
' N
f J
| — Mux _f_
2 g HART |
. n Modem || HART !
| |
|UP—EEEI— — __U'IEZ1 ’
'ZP - A
. = — Mai;switch ’
| |
iMS RC<L70ut |
L. _

Figure 75. AO845/A0845A Block Diagram
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Process Connections

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

Table 42. AO845/A0845A Process Connections

TU810 TU812
Process DSub 25 | TU830/TU833 | TU842/TU843 TU852
Connection (or TU.81 4 male Terminal Terminal Terminal
Terminal | nnector(

+24 Vd.c. L1+ (2) 1,14 L1+ (2) L1+ 1,14 (X1a)
0Vd.c. (ZP) L1- 2,15 L1- (2) L1- 2,15 (X1a)
- - - B1, B2 - -
Ch1, + Output C1 3 C1 Ct1,C2 3 (X1a)
Ch1 Return (ZP) |Af1 - A1, A2 A1, A2 -
- - - B3, B4 - -
Ch 2, + Output |C2 4 C3 C3,C4 4 (X1a)
Ch2 Return (ZP) |A2 - A3, A4 A3, A4 -
- - - B5, B6 - -
Ch 3, + Output C3 5 C5 C5, C6 5 (X1a)
Ch3 Return (ZP) |A3 - A5, A6 A5, A6 -
- - - B7, B8 - -
Ch 4, + Output |C4 6 Cc7 C7,C8 6 (X1a)
Ch4 Return (ZP) |A4 - A7, A8 A7,A8 -
- - - B9, B10 - -
Ch5, + Output  |C5 7 C9 C9, C10 7 (X1a)
Ch5 Return (ZP) |A5 - A9, A10 A9, A10- -
- - - B11, B12 - -
Ch 6, + Output  [C6 8 C11 C11,C12 8 (X1a)
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Table 42. AO845/A0845A Process Connections (Continued)

TUs10 TU812
Process DSub 25 TU830/TU833 | TU842/TU843 TU852
p (or TUB14) . . .
Connection \ male Terminal Terminal Terminal
Terminal 1)
connector

Ch6é Return (ZP) |A6 - Al1l, A12 Al1, A12 -
- - - B13, B14 - -
Ch 7, + Output c7 9 C13 C13,C14 9 (X1a)
Ch7 Return (ZP) |A7 - A13, A14 A13, A14 -
- - - B15, B16 - -
Ch 8, + Output C8 10 C15 C15,C16 10 (X1a)
Ch8 Return (ZP) |A8 - A15, A16 A15, A16 -
0V dc (ZP) L2- 12,25 L2- (2) L2- 12, 25 (X1a)

(1) Pin 13 connected to connector body for EM.
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Figure 76 shows the process connections for the AO845/A0845A when installed on

a TU830 Extended MTU.
T _;\6845_/;\6845_/; — T TUB30/TUS33 ] Process
' Device
| 3
! l£| L1+, +24V
| Fuse HT}" ov
T T L1_L__
‘ ' ' UP1 B1
X O1 C1,c2| [ Ch1i+  4-20mA
D/A zP AT.A2] [Ch-
| UP1 B3
' 02 cac4l | che+  4-20mA
| D/A ZP A3.A4] | Ch2-
: UP1 B5
\ 03 c5C6| [ch3+  4-20mA
= | D/A ZP A5,A6| | Ch3 -
| UP1 B7
! o4 c7,c8| [ Ch4+  4-20mA
D/A ZP A7,A8] | Ch4 -
| UP1 B9
05 c9.c10/ [ Ch5+  4-20mA
| D/A zp A9.A10] | Ch5 -
! UP1 B11
‘ 06 C11.c12 [Ch6+  4-20mA
T | D/A ZP A11,A12] | Ch6 -
| UP1 B13
' o7 C13,Cc14| | Ch7+  4-20mA
| D/A ZP A13,A14] [ Ch7 -
. UP1 B15
08 C15,c16| | Ch8 +  4-20mA
| D/A ZP A15,A16] | Chs -
' 6.3A
‘ | E— t?i
Fuse szr T ov
' EM ZAAEN
L——m—m———7—7—7 ] . __ . T

Figure 76. AO845/A0845A with TU830 Extended MTU Process Connections
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Figure 77 shows the process connections for the AO845/A0845A when installed on
a TU810 or TU814 Compact MTU.

[———————= " 7 "Tr10 &
AO845/A0845A Tus10 Process
' (or TU814) Device
' L1+ +24V
14
| L1- ov
! (.
’ o UP1
01 B1,C1 Ch1+ 4-20mA
D/A 7P Al Ch1 -
] b= up1
| 1|
02 B2,C2 || Ch2+ 4-20mA
| D/A zp A2 || Cha-
. UP1
] 03 B3,C3 || Ch3+ 4-20mA
.~ | DA ZP A3 Ch3-
| 1 UP1
04 B4,C4 Ch4+ 4-20mA
D/A ZP A4 || Ch4-
| | L= UP1
' | |
05 B5C5| | Ch5+ 4-20mA
| D/A zp A5| | Chs-
— UP1
’ 06 B6,C6| | Ch6+ 4-20mA
T | 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 Ch8 -
L2+
’ L2+ | |
EM L2- ov
—
L [ . __ _ 71

Figure 77. AO845/A0845A with TU810 or TU814 Compact MTU Process
Connections
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Figure 78 shows the process connections for the AO845/A0845A when installed on

a TU812 Compact MTU.
[[— = T Lig1e 1
. AO845/A0845A TU8:224V o L —| |— 7
! UP1I14 || >4
oV ZPi 2, -2
! - TZP1!15 | | 15!
| - UP1 Chi+ S1i3 + «_ 3
. DIA o | sole, | | 16l
| UP1 Ch2+ s3t4 ' | _ 4
. - sl | 2o
| D/A zp ch3+ S5 5 | _ 5
' UP1 sel18._ | | gl
L [om % oms s | Comnesion
| UP1 ss19, | | 19
' 04 Chs5+ S9| 7 7] _6_
IR = s, ' 20, — -
: Ché + s11! 8 | | 8!
| D/A QS s1221. + (_21
- UP1 ch7+ si3le, | |5 el
| 06 s1422. ' | _22
i“ D/A i; che+ stslo. | | —1ol
s1628, | | _23
i D/A SIZ _upz! 11 | | 11 |
UP1 UP2,24 24
| D/A gg 0V 4ZP2 12 | | 12!
. ZP2|25 .25
| M 13 | | 13
' EM | ! S S N
. . . __ . 1.

Figure 78. AO845/A0845A with TU812 Compact MTU Process Connections
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Figure 79 shows the process connections for the AO845/A0845A when installed on
a TU842 or TU843 Redundant MTU.

S sasmrasa  Tusaorusaz | P
TU842/TU843 il rocess
| A0845IA°845AJ' L1+ +24V Device
L1+ [
’ L1- ov
— -
, 1o
O1 ci,c2| | Chl + - 20mA
D/A zP A1, A2[ [ Chi-
.
| 02 c3,c4| | Che+ - 20mA
D/A zP A3, A4 || Ch2-
'
| 03 C5,C6| | Ch3 + - 20mA
L | DA 7P A5, A6| | Cha-
'
’ 04 C7,C8| | Cha + - 20mA
. D/A ZP A7.A8[ [ Ch4-
| 05 C9, C10] | Ch5 + - 20mA
. D/A 7P A9, AT0[ [ Ch5-
| 06 C11,C12[ | Ché + - 20mA
"7 | DA zp A11,A12] [ Ch6 -
. o7 C13,C14 | ch7 + - 20mA
’ D/A ZP A13,A14] | Ch7 -
' 08 C15,C16| | Ch8 + - 20mA
D/A ZP A5, A16[ | Cha -
| L2+
' Lo [ |
L2- ov
| L — A JE N
T
. A0845/A0845A - '
| T T [
[
L
’ o1 |
, D/A ZP ,
| : |
\ o8 |
| D/A ZP |
. EM :
'-1  _ _ _ _

Figure 79. AO845/A0845A with TU842 or TU843 Redundant 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 S123456 78910111213141516
voltage supervision.

*  Input status indicators.

*  Process and power connection
via detachable connectors.

Description

The DI801 is a 16 channel 24 V DISO01

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 Q o

current is 6 mA at 24 V. The inputs

are in one isolated group with L+ L- 24V

sixteen channels and channel 1 234567891011 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 voltage supervision input for channels 1-15. If the
voltage connected to channel 16 disappears, the error inputs are activated. The error
signal can be read from the ModuleBus. This supervision can be enabled/disabled
with the “a” parameter. If the error inputs are disabled channel 16 can be used as
normal input channels.
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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. DISO1 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 30 V d.c.)
Input voltage range, “1” 15to 30V

Input voltage range, “0” -30to+5V
Nominal input channel current 6.7mA @ 24 V d.c.
Input Current, “1” >3.0mA

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 channel 16
Current consumption, 5 V (Modulebus) |70 mA

Power dissipation (1) 22W

Isolation

Groupwise isolated from ground

Rated insulation voltage

50V
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Table 43. DISOI 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?, 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—— - - - - - - - - - - - - - - - - - - - - - - - — -
EMC-
® BARRIER
CH1 | < n_
STATUS (RQ— - —
CH2 « 2
MBI | .
+5V R o '
POWER-OK i ‘ |
oV ‘ |
DAT

A

DAT-N :
CH 15 Q? & < Hs5

POS0-9 I

BLOCK CH 16 % @ | 16

vy

A\ A 4

Figure 80. DISOI Block Diagram
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Process Connections

Table 44. DISOI 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 81 shows the process connections for the DI8O1.

DI8o1

7\

10

™~
<U>_ I 11
P
|—\

12

13

14

15

16
' +24V

ANAANANANANAANANAN

EM

Figure 81. DISOI Process Connections
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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.

*  Voltage supervision of field
input power.

*  Input status indicators.
*  Signal filtering.

J 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
currentis 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
%

2

=

%

DI802

120V a.c./d.c.

1 2 3 4 5 6 7 8
A BA BA BABAIBABAUBASB

current limiting components, EMC protection components, input state indication

LED and optical isolation barrier.

Channel 8 can be used as voltage supervision input for channels 1-7.

220
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DI802 Digital Input Module, 120 V a.c./d.c, Current Sinking

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. DIS02 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.
(77t0 130 V a.c.)

110V d.c.
(75to 145V d.c.)

Input voltage range, “1”

77 to 130 V a.c.
75to 145V d.c.

Input voltage range, “0”

0to 30V a.c.
Oto20V d.c.

Nominal input channel current

10 mA a.c. @ 120V a.c.
2.8mAd.c. @ 110 V 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.

3BSE020924-510 B
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DI802 Digital Input Module, 120 V a.c./d.c, Current Sinking Appendix A Specifications

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 () 2.8 W

Isolation Individually isolated channels
Rated insulation voltage 250 V
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 DI802
BIC INPUT CHANNELS

I Rectifiers and
| | ’ filters

CH 1 @E < «———
| | ] .
R . 'CH2 Q? -
| | e o NUSS —
15V | o ASIC | | - .
| POWER-OK| & | *] | | CH3 @@‘7 ‘:'_ﬁ
= [ » M —p 1 hs
g o - — > 8
& | /DAT+ | [ CH4 @@7 «— 8
w € L » C
< | DAT . |RS-485|¢» - I 8
o] X %
S | loks | | cHs NV |2
2 | CLK-_|Rs-485»| B I e
g |POSO-6 | ’ CH®6 é? 4—‘—
L | | ‘| | CH7 @@‘7 47|
| EEPROM |«¢ | ] |’
CH 8 @@ D
| E1-7 —"’

Figure 82. DISO2 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 7A
7B
Ch 8 Input 8A
8B
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Figure 83 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 83. DIS02 Process Connections
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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. s1 2 3 4 5 6 7 8
*  Voltage supervision of field "
input power. =
<
*  Input status indicators. 7
*  Signal filtering.
J Process connection via
detachable connectors.
DI803
Description 230V a.c./d.c.

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 -275'V w
and the input current is 1.6 mA at

220 V. The inputs are individually

isolated.

1 2 3 4 5 6 7 8
A BA BA BABAIBABAUBASB

Every input channel consists of
current limiting components, EMC protection components, input state indication
LED and optical isolation barrier.

Channel 8 can be used as voltage supervision input for channels 1-7.

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
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enabled/disabled with the “a” parameter. If the error inputs are disabled channel 8
can be used as normal input channels.

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 230V a.c.
(process power supply range) (164 to 264 V a.c.)
220 V d.c.
(175t0 275V d.c.)
Input voltage range, “1” 164 to 264 V a.c.
17510 275 V d.c.
Input voltage range, “0” 0to 50V a.c.
0Oto40Vd.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
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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 () 2.8 W

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?, 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

I Rectifiers and I
| | | filters |

' ' ' CH1 @@' «——— 1A
| | | 8

l

| sag— | mee T -
+5V | T ASIC o ® 7 |
| POWER-OK| & [ | | CH3 ENE 5 9A
= [ » m — 1 3 3B
g8 WVl | - 8
S | o, o PG | g
- L .| T —’
S <DAT- RS-485| ¢ - I | g
(@] >
S |lowe _ | | oHs @Eik_ 4—‘—% 5A
3 [ CLk- . |Rs-485_» o I -
2 | lposos | | cue @S‘_ - o
: —] hil R

|

2
%@)

5

£

| EEPROM

A

Figure 84. DISO3 Block Diagram
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Process Connections

Table 48. DISO3 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 7A
7B
Ch 8 Input 8A
8B

230

3BSE020924-510 B



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

Figure 85 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

oV
|

A AN A

EM

Figure 85. DISO3 Process Connections
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DI810 Digital Input Module, 24 V, Current Sinking

Features

* 16 channels for 24 V d.c. inputs with current
sinking.

=DM

*  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.

W@ N s W N =

10

-
=y

The process voltage supervision input give channel
error signals if the voltage disappears.The error signal
can be read via the ModuleBus.

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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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. DIS10 Digital Input Module Specifications

Feature - DI810
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” 15to 30V
Input voltage range, “0” -30to+5V
Nominal input channel current 6 MA @ 24V d.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) 1.8 W
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Table 49. DIS10 Digital Input Module Specifications (Continued)

Feature

DI810
Digital Input Module

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812, TU814, TUB30, TU833,
TU838 or TU850.

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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Block Diagram DI810

BC GrROUPY X2
!— —' B EMC- Lis |
| | ' ® BARRIER Ut
11
. FAULT (R—| . CH1 |
RUN Q— ' - — L1+
| | | cH2 12 |
WARNING &—1  \1g-1 ——
ASIC | T N
X1 | | ‘ . L] L1+ !
Z +5VIL [ ﬂL@‘ﬁ < s, 3
P Q
| VRIS SN | - — 7 24VSUPER- | | &
Z | POWER-OK | + | ERROR 1-8 . VISION ' | &
Plremed i ey | WG
& vy | [y S S E I
1 | T
2 | DAT | 'S
[
"N |RS-485 L. .
Sl DATN e [ +
8~| | erOUP2
g || POs0-9 ' ——y oy 7
, BLOCK d | ' g@ BARRIER [L2+
| | 8 cHo-16 & L 8 1916
' L — ] 24V SUPER-
| EEPROM [« | |ERROR9-16§| _ VISION

Figure 86. DIS10 Block Diagram
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Process Connections

Table 50. DIS10 Process Connections

TU812
Process (OILT’SL(: " D'I\Sn‘;':’ezs TUS18 |TU830/TUS33| TU838 | TU850
Connection . Terminal Terminal Terminal | Terminal
Terminal Con?t)ector
1
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2)
oOVd.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- A1l - - 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-
Ch7/Ch 8, - - C4, A4 B7, B8 A7 (F4) A7, A8
L1+
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Table 50. DIS10 Process Connections (Continued)

TU812
Process (o-rrglsly: a) D'I\Snl:l)ezs TU818 |TU830/TU833| TU838 TU850
Connection . Terminal Terminal Terminal | Terminal
Terminal Conat)actor
Ch 7 Input C4 6 D4 Cc7 B7 B7
Ch 8 Input B4 19 B4 cs8 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 C9 B9 B9
Ch 10 Input B5 20 B5 C10 B10 B10
Ch 9/Ch 10, A5 - - A9, A10 A10 -
L2-
Ch11/Ch 12, - - Ce6, A6 B11, B12 A11 (F6) |A11, A12
L2+
Ch 11 Input C6 8 D6 Ci1 B11 B11
Ch 12 Input B6 21 B6 Ci12 B12 B12
Ch11/Ch 12, A6 - - A11, A12 A12 -
L2-
Ch 13/Ch 14, - - C7, A7 B13, B14 A13 (F7) |A13,Al14
L2+
Ch 13 Input Cc7 9 D7 C13 B13 B13
Ch 14 Input B7 22 B7 C14 B14 B14
Ch 13/Ch 14, A7 - - A13, A14 A14 -
L2-
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Table 50. DIS10 Process Connections (Continued)

TU812
Process TU810 D-Sub 25 TU818 |TUS830/TU833| TU838 TU850
p (or TU814) Male . . . .
Connection . Terminal Terminal Terminal | Terminal
Terminal Conat)actor
Ch 15/ Ch1s, - - 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/Ch1e, A8 - - A15, A16 A16 -
L2-
+24 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 87 shows the process connections for the Digital Input Module DI§10 when
installed on a TU830 Extended MTU.

Figure 87. DIS10 with TU830 Extended MTU Process Connections

Process | TU830/TUS33 [T DIaT0 1
' woav || 1e B3A ) '
oy — Supervise
| ov._ [[.L1-  Fuse |
. Hh(SE .
| L1+ B1,B2 L1+
[ | Chi c1 i \
, ch2 | |c2 2 .
L1- A1AZ L1- \_g
+ | Li+ | [B3.B4 L+ |
. ch3 | [C3 13 .
<U> Ch4 | [C4 14
. | L1-  []A3A4 L1 \_S |
+ ] L1+ B5,B6 L1+ 1
chs []C5 5 @
o She e : |
. L1- | [A5.A6 L1- A_@ 1
| L1+ B7.B8 L1+ ‘
’_\ | Ch7 7 7
, Chs 8 8 .
L1- IA7,A8 L1-
| L2, | [po.B10 2: @ |
[~ . cho_||c9 9 .
Ch10 [ |C10 10
| L2- [[|Ag,Al0 L2- Ei |
+ ' L2+ | B11,B12 L2+ '
Ch11 [ [c11 111
<U> | chi2 [[c12 M2 |
. L2- [ AI1AT2 L2- L@ -
+ | 12, | |B13,B14 L2+ ‘
! ch13 | [C13 113
<U> ' Ch14 | [C14 114 '
- | | 2- A13,A14 L2- \_S
| L2+ | B15,B16 L2+ |
,'\ : Chis | [C15 115 .
| Chi6 | [C16 116
| L>- | |A15,AT6 L2- E § |
' 6.3 A ) '
+24V P Supervise
| [ [TLo+ — |
ov L2 Fuse
! [P u EM '
... L. [ o—mm—————
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Figure 88 shows the process connections for the Digital Input Module DI§10 when
installed on a TU838 Extended MTU.

Process—| TU838 T DI8S10 1
! +24V alL1 i !
| ___7|_1I Supervise |
ov ~L1-
. L [TH .
| L1+ PR . L1+
[ | Chi [ g1 i @ |
, ch2 | B2 2 .
L1- A2 Li- E§
+ | L1+ 3 |F—2| L1+ ’
\ Ch3 B3 — 13 .
<ﬂ> Ch4 | B4 4
- [1-  [A4 Li- \_S |
' F3
+ ] L1+ 5 [ 1 L1+ !
Chs g5 —— 5 @
0 | che [ g6 6 |
- L1 A6 L1 L@ 1
| L1+ ; A L1+ |
,’\ 1 Ch7 g7 — 7 @
ch8 [1B8 I8 ,
L1- A8 Li- \_S
| L2+ o F5 L2+ ]
[ . chg [|gg —— 9 .
Ch10 [ |B10 10
| L2 [Jat0 L2- EE |
F6
+ ! L2+ A1l — | 2+ !
Chii [ |B11 — 11
<ﬂ> | Chi2 [B12 12 |
. > A2 > \_S o
F7
+ | L2+ A13 L2+ ’
l ch13 | B13 — 113
<ﬂ> . Chi4 | [B14 114 '
- | Lo [A4 L2- \_S |
| L2+ | |a15 F8— L2+
I\ . ch1s [ |15 —- 115 .
| chie [B16 116
| > [lAt6 L2- \_S |
+24V | | JL2+ Supervise
| 1172+ |
ov _L2-
' 1% u EM '
... T._  _[oVY———————— 1

Figure 88. DI810 with TU838 Extended MTU Process Connections
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Figure 89 shows the process connections for the DI§10 when installed on a TU810

or TU814 Compact MTU.
Processj TU810 1 DI810 o
' (or TU814) '
I +24V L1+ s . '
LT+ upervise
| ov - L1- — |
L1+
[~ a chi |lc i |
ch2 [ [B 2 '
’ L1- TIA Li- EE |
+ L1+
—? cha |lco 13 @ .
<U> Cha | [B2 14
B | L1 A2 L1 \_E§ |
+ I L1+ l
— chs | |ca 5 S
0 | Che 183 6 |
. ' L1- | |A3 L1- L@ 1
E— L1+
B | cn7 | lca Iz N |
Ch8 B4 18 '
L1- A4 L1- \_S
- ’ L2+ |
[~ . cho | |cs 9 @ .
Chi10 | |B5 10
| L2- J]A5 L2- EE |
+ ' L2+ !
—e Ch11 | |C6 111
<U> | Chi2 T[B6 12 |
- L2- A6 L2- \—E i T
+ L2+
1~ o
g | ch13 | |C7 113 |
<U> . chi4 | [B7 114 '
- | L2- A7 | o- \_S |
—e I L2+
’—\ Ch1s_| |C8 115 @ '
| Ch16 B8 116
| 12- T1A8 [o- \_g |
' +24V Lo+ ) '
| P2+ | Supervise |
ov ] Le-
| EM 1
... L. _[FY———————

Figure 89. DIS10 with TU810 or TU814 Compact MTU Process Connections
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Figure 90 shows the process connections for the DI§10 when installed on a TU812

Compact MTU.
[ ————— T 1
i ! TU812 DI810
lT —! !— 1 1UP1 oay Supervise |
IM ’ | 14IUP1 .
2 . . _2.,2P1_ ov |
15 | |_.18ze1 B @ .
3+ 3.1 ch | 'L21 @ |
|16 | | 16lse  cn2 Lis .
‘4 ' ! 4's3 Ch3 | le @ |
|17 | | 17|s4 Ch4 | L \—S '
5 _ | 555 Chs o @ |
|18 | | 18|86 Ché | |_61- | @ |
(P::)Onc::cstion i6 ’ ’ ﬁ6—i87 Ch7| _71+ @ [ 1
49, | _,19s8 chs |_81 _ | |
' I7 | | 7 Isg ch9 Loy @ .
- 20, | _.20,510 Ch10 | 9 @ |
1 10
s | | 8 ]stt chi L2- \_@ .
21 1 _.21:S12 Chi2 L2+ |
11

|9 | | 9 |S13 Chi3 | :_122 @ '
22 ' ! _22'S14 Chi4 Lo4 § ] | | ‘
lio | | _1ols1s cnis o @ |

3| | 23's16 chie Lo- \_S
| | | L2+ '
11 11/UP2. 424 15 |

| N | 116 @
- | B N |
! || 12zP2g OV |
25, 7p2 Supervise !
o - |
I ) EM

i e o SR -— _

Figure 90. DIS10 with TU812 Compact MTU Process Connections
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Figure 91 shows the process connection for the DI810 when installed on a TU850

Extended.
Process—l TU850 1 DI810 B
. +24V L1+ ,—|2A . !
S gy m— Supervise
| ov T~ L1- Fuse |
, Ul | |A1 L1+
[ I Chi | [B1" g K |
Ch2 | [B2 12 .
R § 5] EE
1
+ ’ us | |A3 ) L1+ |
. Ch3 [[B3' 3 .
O i : N
B | A4 ]\%. L1- |
+ | AS]\% L1+ .
chs [ Igs 5 @
o She_Hee : |
S ue_| |A6 e L@ 1
| U7 A7 L1+
[ | ch7 g7 1 = i7 |
Chg | [B8 18 ,
| A8 L \_g |
uo | |A9 L2+
[~ . Chg | [B9 9 '
Ch10 | [B10 10
| A10 L2- \—Ei |
]\%l
+ . A11 L2+ -
ohtt a1l =9 | Tiis
<U> | ch12 T[B12 112 |
S Utz [Al2~ —v ¢ Lo- \_@ -
+ | U13 | |A13 | L2+ |
' Chia | |13’ 13 @
<U> ' Ch14 | B14 114 '
- | U14 T|AT4 ! Lo-
= L2+ |
u15 | |A15
[~ ] Chi5 [ |B15 ' p 115 '
Chi6 [ |B16 116
| S ———a i (£ — |
' 2A 1
+24V Lo+ 2P
_7in — Supervise |
H- > Fuse —
ov L2
EM
- . _ 1 T_____J___"'________-___I

Figure 91. 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

* 2 isolated 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

The process voltage supervision input give channel
error signals if the voltage disappears.The error
signal can be read via the ModuleBus.

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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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 60V d.c.)
Input signal voltage range, “1” 30to 60 V
Input signal voltage range, “0” -60to +10 V
Nominal input channel current 4mA @ 48V d.c.
Input Current, “1” >2.0 mA
Input Current, “0” <0.5 mA
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 () 27W
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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, TU830,
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.

246

3BSE020924-510 B



Appendix A Specifications

DI811 Digital Input Module, 48 V, Current Sinking

Block Diagram DI811

BC GrOUP1 X2
!— —l r EMC- L+ |
| | ' & BARRIER ut '
11
| FAULT () L e |
| RUN ®— | | L — L1+ '
WARNING ®—  yi.1 4_‘—ECH2 S‘?L 12 |
ASIC | T ] .
X1 | | | L Li+ |
: BV ' . CHB8 ’ s, |3
| +5V | T L ] o
= [POWEROK| B | | ERROR 1-8 48V SUPER. | |
£ ov,| 7|, = - | |3
, | il
2 |dDAT | L8
S | 'DATN _|RS-485|4p L. E—
=] P i
& | GROUP2
S POS0-9 T T T T - ﬁC: —— _L2-_|— -
,BLOCK N | ' BARRIER [Lo+ '
| ) 18 cHete e &8 196
' | 48V SUPER- ,
| EEPROM |¢—») | |ERR0R9-16§I| «_ VISION
' [ | = L2-
| || L |
Lo

Figure 92. DI811 Block Diagram
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Process Connections

Table 52. DI811 Process Connections

TU812
Process TU810 | D-Sub25 | 1y;630Tus33| Tus3s | TUs50 | TUS1S
Connection (or TU.814) male Terminal Terminal | Terminal | Terminal
Terminal Conat)ector

+48 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ (2) L1+ (2)
oVvd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1-(2)
Ch1/Ch 2, L1+ - - B1, B2 A1 (F1) |A1,A2 |C1, Al
Ch1 Input C1 3 C1 B1 B1 D1

Ch 2 Input B1 16 c2 B2 B2 B1
Ch1/Ch2, L1- Al - A1, A2 A2 - -

Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2) A3, A4 C2, A2
Ch 3 Input c2 4 C3 B3 B3 D2

Ch 4 Input B2 17 C4 B4 B4 B2

Ch 3/Ch 4, L1- A2 - A3, A4 A4 - -

Ch 5/Ch 6, L1+ - - B5, B6 A5 (F3) A5, A6 C3, A3
Ch 5 Input C3 5 C5 B5 B5 D3

Ch 6 Input B3 18 cé6 B6 B6 B3

Ch 5/Ch 6, L1- A3 - A5, A6 A6 - -
Ch7/Ch8, L1+ - - B7, B8 A7 (F4) |A7,A8 |C4, A4
Ch 7 Input C4 6 Cc7 B7 B7 D4

Ch 8 Input B4 19 C8 B8 B8 B4

Ch 7/Ch8, L1- A4 - A7, A8 A8 - -

Ch 9/Ch 10, L2+ - - B9, B10 A9 (F5) A9, A10 |C5, A5
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Table 52. DI811 Process Connections (Continued)

TU812
Process TU810 D-Sub 25 TU830/TU833 | TU838 TU850 TU818
Connection (or TU.814) male Terminal Terminal | Terminal | Terminal
Terminal Conat)actor
Ch 9 Input C5 7 C9 B9 B9 D5
Ch 10 Input B5 20 C10 B10 B10 B5
Ch 9/Ch 10, L2- A5 - A9, A10 A10 -
Ch 11/Ch 12, - - B11,B12 A11 (F6) |A11,A12 |C6, A6
L2+
Ch 11 Input cé6 8 C11 B11 B11 D6
Ch 12 Input B6 21 C12 B12 B12 B6
Ch11/Ch 12, L2- A6 - Al11, A12 A12 - -
Ch 13/Ch 14, - - B13, B14 A13 (F7) |A13,A14 |C7, A7
L2+
Ch 13 Input Cc7 9 C13 B13 B13 D7
Ch 14 Input B7 22 C14 B14 B14 B7
Ch 13/Ch 14, L2- A7 - A13, A14 Al4 - -
Ch 15/ Ch16, - - B15, B16 A15 (F8) |A15, A16 |C8, A8
L2+
Ch 15 Input C8 10 Ci5 B15 B15 D8
Ch 16 Input B8 23 Ci16 B16 B16 B8
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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Figure 93 shows the process connections for the Digital Input Module DI811 when
installed on a TU830 Extended MTU.

Ch3 C3 13
Ch4 C4 14
L1- A3,A4 L1-

L1+ B5,B6 L1+
Ch5 C5 5
Ché Cé6 6

. e e s
Process | TUS30/TUS33 [ DiaTd 1
6.3A
! +48V all | )
1] _7L1I  — Supervise
| ov _L1- Fuse
, HEA(SE
| L1+ B1,B2 L1+
[~ | Chi C1 A
Ch2 c2 12
' L1- A1,A2 L1-
+ | L1+ B3,B4 L1+
T

%ﬁ %ﬁ %ﬁ

| L1+ B7,B8 L1+

| Ch7 c7 17
chs C8 18
L1- A7.A8 L1-

|
/

el

%

| L2+ B9,B10 L2+
. cho | |co 9 N
Ch10 [ [C10 10 |
| L2-  [JA9,AT0 Lo- \_ig
+ ' L2+ B11,B12 L2+
Chi1 [ [CT1 111 N
<U> | Ch12 [[Ci2 112 |
- ] L2- A11,A12 L2- \_@ !
+ | L2+ B13,B14 Lo+
| Chia | [c13 113 N
<U> . Ch14 | |C14 114 |
- | L2- A13,A14 L2- E i
[ Lo+ B15,B16 L2+
’—\ . ch1s | |C15 115 m
| Chié [[C16 116 |
| L2- A15,A16 L2- \_ig
' +agv || 1or B2A i
| o+ Supervise
ov T Le- Fuse
' ?e- EM

Figure 93. DIS11 with TU830 Extended MTU Process Connections
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Figure 94 shows the process connections for the Digital Input Module DI§11 when
installed on a TU838 Extended MTU.

Process—l TU838 T DI8I1 1
' +48V | | L1+ ; '
| T Supervise |
ov L1-
. HERS .
| L1+ 1 L1+
o~ I Chi | p1 [ @ |
, ch2 | B2 2 .
L1- A2 L1- \—Ei
+ ’ L1+ 3 |F—2| L1+ ’
. Ch3 B3 — 3 .
<U> Ch4 [ B4 4
- ! - [Aa L1- \_S |
+ ' L1+ 5 |F—3| L1+ '
o T — 5 @
o [ She s : |
N L1- | A6 L1 \_g 1
| L1+ 7 L1+ |
’—\ | Ch7 g7 —— 7 @
chs B8 I8 ,
L1- [ A8 L1- \_g
’ L2+ 9 B L2+ ]
[~ . cho |[gg — 9 .
Ch10 [ B10 10
| L2- 10 L2- E§ |
F6
+ ' L2+ i — L2+ !
| Chit 11311 —- 111 |
<U> Chi12 | B12 112
- . [2- a1 Lo \_S o
F7
+ | L2+ 183 L2+ |
! chi3 [ |p1a — 13
<U> . Chi14 | [B14 114 '
- | N X7 — Lo L@ |
| L2+ | |A15 L2+
I—\ \ chis | [g1s —— 115 @ ,
| Ch16 [B16 116
| > [JAl6 Lo- \_g |
+48V L2+ Supervise
| T |
ov _L2-
' RER (S ] EM
| ____’_____________J

Figure 94. DIS811 with TU838 Extended MTU Process Connections
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Figure 95 shows the process connections for the DI811 when installed on a TU810

or TU814 Compact MTU.
Process—| TU810 1 DI811 1
' (or TU814) '
+48V L1+ ) '
RASE Supervise
| oV T Li- |
L1+
[ P | chi |lc M |
Ch2 | [B1 2 .
| L1- AT Li- EE |
+ L1+
—? cha | lco 3 @ .
<[]> Ch4 | [B2 4
- | [1- T1A2 [1- \_g |
+ ' L1+ I
— chs | lca 5 @
o She 183 : |
- L1- | ]A3 L1 L@ 1
| L1+ |
‘—\ ch7 | |ca 17 @
chs B4 18 ,
01- A4 L1 \_g
J— | L2+ |
[ . cho | |cs 9 @ .
Chi0] [B5 10
| >- []A5 L2- E§ |
+ ' L2+ !
—® Chi1 | |C6 111
<[]> | Chi2 T [B6 12 |
_ L2- AB L2- \—E E T
+ L2+
e | ch13 | |7 113 |
<[]> . chi14 | [B7 14 '
- | L2- A7 | 2- \_g |
EE—Y | L2+
’—\ . chis | |cs 115 @ '
| Ch16 | |B8 116
| L2- A8 L2- \_g |
' +48V Lo+ _ '
| P+ Supervise |
ov T Le-
[ EM [
[ | T_____J___"'___________J

Figure 95. DIS11 with TU810 or TU814 Compact MTU Process Connections
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Figure 96 shows the process connections for the DI811 when installed on a TU812

Compact MTU

[ T————— T 1
o TU812 DI811 .

1 1 UP1g +24V .
» Supervise | |
I14 ’ | 14IUP1 .
2 . _2.ZP1_ oV |
15_ | |_18zr1 L1+ @ .
3_ « 8.1 cm | - @ |
|16 | | 16| S2 Ch2 L1+ \
‘4 ' ' 4's3 Ch3 | :2 @ |
|17 | | 17ls4 _ cha | L1 \—S '
5_ | 5!ss  cns B @ |
|18 | | 18|se Ché | 51_ | @ |

Process \ | |
Connection 6 B S7 Ch7 L1+ m
(R PR N |
_6_ e | | eZlss cno Lor @ .
- = 20, , _.20,S10 Chi0 | | ?0 @ |
8 | [.8ls11 cni L2 \_@ .
21_ 1 «_ 21512 Chi2 :—121+ |
|9 | | 9 [S13  Ch13 | :_122 @ '
22 ' { 22's14  Chi4 Los @ | | |
lio_ | | _solsis  cnis i @ |
‘23 ' | 23's16  chi6 L2- \_S .
|11 | | 11/UP2. 124V :'125+ @ |
iﬁ, | | 24,uP2 118 @ .
2 | 12zPo, oV |
25 | | 25| ZP2 Supervise '
18, | _13E |
I O : EM

4 By _\__E ___________ _

Figure 96. DIS1Iwith TU8I2
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Figure 97 shows the process connections for the DI811 when installed on a TU850

Extended MTU.
Process—| TU850 1 DI811 o
+24V e (2R _ -
S gy m— Supervise
| ov T L1- Fuse — |
I U1 A11\%‘ L1+
[~ I Cht | [B1" g i |
Ch2 | [B2 2 '
A1 4 5] E§
1
+ | us | |a3 b L1+ |
Cha | B3 13 .
<U> Cha | |B4 14
e | AL " L1- \_S |
+ . A5]\% L1+ :
chs [gs 5 @
0% | Che [1B6 6 |
. Us | A6 I L@ 1
| uz A7 1\%. L1+ |
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Figure 97. DIS11 with TU850 Extended MTU Process Connections
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DI814 Digital Input Module, 24 V, Current Sourcing

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.

The process voltage supervision input give
channel error signals if the voltage disappears.The
error signal can be read through the ModuleBus.

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

DI814 Digital Input Module, 24 V, Current Sourcing

|

© 0 N ® A W N =

Digi4
18ch 24V source

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 30 V d.c.)
Input voltage range, “1” 15to 30V

Input voltage range, “0” -30to +5V
Nominal input channel current 6 mA @ 24 Vd.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(!)

1.8 W

Isolation

Groupwise isolated from ground
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Table 53. DI814 Digital Input Module Specifications (Continued)

Feature DI814
Digital Input Module
Module termination units TU810, TU812, TU814, TUB30 or
TU838
MTU keying code BE
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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Block Diagram DI814
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Figure 98. DIS14 Block Diagram
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Process Connections

Table 54. DI814 Process Connections

TU810 TU812
Process D-Sub 25 | TU830/TU833| TUB838
Connection (or TU.81 4) male Terminal Terminal
Terminal | ¢ nnector ()
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2)
0Vd.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 c2 B2
Ch1/Ch2, L1- A1l - A1, A2 A2
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2)
Ch 3 Input (072 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 Cc6 B6
Ch 5/Ch 6, L1- A3 - A5, A6 A6
Ch7/Ch8, L1+ - - B7, B8 A7 (F4)
Ch 7 Input C4 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 C9 B9
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Table 54. DI814 Process Connections (Continued)

TU810 TU812
Process D-Sub 25 | TU830/TU833| TUS838
Connection (or TU.81 4) male Terminal Terminal
Terminal | &) nector (1)

Ch 10 Input B5 20 C10 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 C12 B12
Ch 11/Ch 12, L2- A6 - At11, A12 A12
Ch 13/Ch 14, L2+ - - B13, B14 A13 (F7)
Ch 13 Input C7 9 C13 B13
Ch 14 Input B7 22 C14 B14
Ch 13/Ch 14, L2- A7 - A13, A14 Al14
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8)
Ch 15 Input C8 10 C15 B15
Ch 16 Input B8 23 Ci16 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.
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Figure 99 shows the process connections for the Digital Input Module DI§14
(current sourcing) when installed on a TU830 Extended MTU.
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' woav || e B2 _ '
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| ov B _L1- Fuse |
. HA(SE .
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Figure 99. DI814 with TU830 Extended MTU Process Connections
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Figure 100 shows the process connections for the Digital Input Module DI814
(current sourcing) when installed on a TU838 Extended MTU.
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Figure 100. DI814 with TU838 Extended MTU Process Connections
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Figure 101 shows the process connections for the DI8 14 when installed on a TU810

or TU814 Compact MTU.
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Figure 101. DI814 with TU810 or TU814 Compact MTU Process Connections
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Figure 102 shows the process connections for the DI§14 when installed on a TU812

Compact MTU.
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Figure 102. DI814 with TU812 Compact MTU Process Connections
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DI818 Digital Input Module, 24 v, Current Sinking

ﬂ This module applies only to the Feature Pack release of System 800xA 5.1.

Features . \ ~'
* 32 channels for 24 V d.c. inputs with current [ - \:ﬁ
sinking. R
: — 1
*  Two Isolated groups of 16 channels with "
voltage supervision. Al e
*  Voltage Supervision 2| |= S )
*  Signal Filtering ] [°
4| |2
Description s/ [
The DI818 is a 32 channel 24 V digital input s |2
module for the S800 I/O. This module has 32 7] [z
digital inputs. The input voltage range is 18 to 30 Taf | S .
volt d.c. and the input current is 4.3mA at 24 V. The | 7|¢| |=
inputs are divided into two individually isolated | |=
groups with 16 channels and one voltage Tl |2
supervision input in each group. CTle| |2
Every input channel consists of current limiting == |®
components, EMC protection components, input Lu) | S ¢
state indication LED and optical isolation barrier. CTs| |
The process voltage supervision input give channel [ Tsll=l]
error signals if the voltage disappears.The error DBIE
signal can be read via the ModuleBus. e
ot )
The input channels can be digitally filtered. The T /

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.

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
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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.

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 30 V d.c.)
Input voltage range, “1” +11t0 +30 V
Input voltage range, “0” -30to+5V

Nominal input channel current

43mA @ 24V d.c.

Input Current “1”

>3.2 mA

Input Current “0”

<2.6 mA

Input Impedance

56kQ @ 24 Vd.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)

power supply, UPx

Current consumption 5 V (Modulebus) |70 mA
Power dissipation (1) 31 W
Current consumption 24 V (process 25mA

Isolation

Groupwise isolated (RIV 50V) from
ground

Module termination units

TU830, TU818, TU819

MTU keying code

EA
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Table 55. DIS18 Digital Input Module Specifications (Continued)

Feature DI818
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
24 Volts.
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Figure 103. DI818 Block Diagram
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Process Interface

Table 56. Process Connector Pinning

Process TU830 TUs18 TU819
Connection

24 V dc L1 +(2) L1+ (2) 1,14, 11, 24 (X1a)
0Vdc 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 Cc2 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 Cc2 18 (X1a)
Ch 5/Ch e, L1- A3 - -
/L2-
Ch 7 Input C4 B2 6 (X1a)
Ch 8 Input B4 A2 19 (X1a)
Ch 7/Ch 8, L1- A4 - -
/L2-
Ch 9 Input C5 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)

Conneetion TUs30 Tuste Tus19
Ch 11Input cé6 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 Ccs8 B4 10 (X1a)
Ch 16 Input B8 Ad 23 (X1a)
Ch 15/Ch 16, L1- A8 . ]
/L2-

Ch 17 Input C9 D5 3 (X1b)
Ch 18 Input B9 C5 16 (X1b)
Ch 17/Ch 18, L2- A9 - ]

Ch 19 Input Cc10 B5 4 (X1b)
Ch 20 Input B10 A5 17 (X1b)
Ch 19/Ch 20, L2- A10 . i

Ch 21 Input C11 D6 5 (X1b)
Ch 22 Input B11 C6 18 (X1b)
Ch 21/Ch 22, L2- A11 ] ]

Ch 23 Input c12 B6 6 (X1b)
Ch 24 Input B12 A6 19 (X1b)
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Table 56. Process Connector Pinning (Continued)

c:r:ﬁzif;n TU830 TUS18 TU819
Ch 23/Ch 24, L2- A12 - ]
Ch 25 Input C13 D7 7 (X1b)
Ch 26 Input B13 Cc7 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- Al4 - -
Ch 29 Input Ci5 D8 9 (X1b)
Ch 30 Input B15 Ccs8 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 - -
124 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.

Field connection example with TU830 Extended Module Termination Unit is
shown in Figure 104.
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Figure 104. Field connection example with TU830 Extended Module Termination

Unit.

272

3BSE020924-510 B



Appendix A Specifications DI818 Digital Input Module, 24 v, Current Sinking

Field connection example with TU818 Compact Module Termination Unit is shown
in Figure 105.

Field connection example with TU819 Compact Module Termination Unit is shown
in Figure 106.
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Figure 105. Field connection example with TU818 Compact Module Termination
Unit
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DI820 Digital Input Module, 120 V a.c./d.c

Features

* 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/O. 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 voltage supervision
input for channels 2 - 4, and channel 8 can be used
as voltage supervision input for channels 5 - 7.

If the voltage connected to channel 1 or 8

/\.\.
i

F -
R
w o]
1

D) C
2
3
4

D C
5
8
7

) C
8
8ch 120V a.c./d.c.

disappears, the error inputs are activated and the Warning LED turns on. The error
signal can be read from the ModuleBus. This supervision can be enabled/ disabled
with a parameter. If the error inputs are disabled channel 1 and 8 can be used as

normal input channels.

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
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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.)
110 V d.c.
(75to 145V d.c.)
Input voltage range, “1” 7710130V
+75to 145V d.c.
Input voltage range, “0” 0to30Va.c.
+0to 20V d.c.

Nominal input channel current

10mAac @ 120V a.c.
2.8mAdc @110V d.c.

Input frequency range a.c. 47...63 Hz
Impedance 12kQ(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.

Filter times (digital, selectable)

2,4,8,16 ms

Analog filter On/Off delay

5/18 ms
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Table 57. DIS20 Digital Input Module Specifications (Continued)

Feature DI820 Digital Input Module
Process voltage supervision 2 channels, 1 and 8
Current consumption 5 V (Modulebus) |50 mA
Power dissipation“) 2.8 W
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

BIC INPUT CHANNELS X2
e 7
, FAULT [ |
| RUN &@Q— | | F!ectfilflittzlzrsé and
. WARNING (— [ 'CH1 @ 111,
| - @4* 112 | |
4 ,. I R
X1 cho 1] (%9 1214
1 +5VI MBI-1 477 §)‘7 122 1,
| +5V ns) ASIC - = 7 |
13.1
|POWER-OK]| & [ | | CH3 D <« '
Zz > M 1 132 |
g | vy 7 - Q? - — TR
) 4DAT+ | CH4 @4— N 142 |
G | DA _|RS-485/4¢p | I '
O | L
g loiks | [ cus @Egk— B ::; |
2 | 'CLK- _|RS-485—p| | I '
2 | I poso-s | | cne @Eyqi M :g:; !
'BLOCK | | I |
| (%9 17.1
] CcH7 SSF— C 172
|| EeeRoMe e O [ fetar]
@4— ~ 182

Figure 107. DIS20 Block Diagram
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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 Al Al A2
Ch1, U1 - - B1 -
Ch 2.1 Input Cc2 B2 Cc2 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 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 Cé6 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 Al4
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DI820 Digital Input Module, 120 V a.c./d.c

Table 58. DIS20 Process Connections (Continued)

Process TU811/TU8B13 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input (0F] B8 C8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch g, U2 - - B8 -
upP2 - - L2 (2) -
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Figure 108 shows the process connections for the Digital Input Module DI820 when
installed on a TU831 Extended MTU.

I Process | N Tus3l [T b !
i20Vac. — ! !
or110V d.c. | |

: chii1 | |B1 11.1 '
[ | Ch1.2 [ [Af 12 @ |
| Ch2.1 B2 12.1 |
. ch2.2 | [A2 12.2 @ .
| |
. Ch3.1 B3 13.1 '
™ i Ch3.2 A3 13.0 @ |
| it p 143 N |
12ovac | chs.1 | |BS 5.1 |
or 110V d.c. ' Chs.2 A5 152 @ \
| |
' Ch6.1 B6 16.1 .
[ i Cht6.2 AB 16.2 @ ‘
| Ch7.1 B7 171 i

Ch7.2 A7 172 @
| Ch8.1 BS 18.1 |
™~ ' Chs.2 | |A8 18.2 @ .
| |
| |

EM

L _ L. | TV _

Figure 108. DI820 with TU831 Extended MTU Process Connections
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Figure 109 shows the process connections for the DI820 when installed on a
TU811/TU811V1 or TU813 Compact MTU.

- Process | M TUs1I/TUBI3 [T b0 | !
| |
i20Vac. —— | :
or 110V d.c. | |
Y L D N |
| Ch2.1 Cc2 121 |
\ Ch2.2 | |A2 12.2 @ \
| |
\ Ch3.1 B3 13.1 !
[ i Ch3.2 | |A3 3.2 @ |
| 1o 4 N |
i20Vac. | chs.1 | 1B 15.1 |
or 110V d.c. ' Chs.2 | |A5 152 @ !
| |

! Ch6.1 C6 16.1
[ i Che.2 | [AB 16.2 @ ‘
| Ch7.1 B7 17.1 |

Cch7.2 | [A7 172 @
| Ch8.1 Cc8 18.1 |
™~ ' Chg.2 | [A8 8.2 @ .
| |
| |
EM

. _ C._ . __ | = — _

Figure 109. DI820 with TU811 or TU813 Compact MTU Process Connections
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Figure 110 shows the process connections for the DI§20 when installed on a TU839

Extended MTU
Process | Tu839 ] DI820 )
. 0.2A \
[N |
120V a.c. Ll =
or 110V d.c. | Fuse | Ut .
— Ci
| Ch1.1 | |CH 11.1
| Chi.2 | A1 1.2 IEJ |
| B2 |
= | Ch2.1 | [C2 12.1
. Ch2.2 | [A2 12.2 S \
| B3 |
. Ch3.1 | |C3 13.1 |
L | Ch3.2 | [A3 13.2 Igg |
B4 |
| Ch4a.1 | |ca 14.1
120V a.c. b~ | Ch4.2 | a4 14.2 | ; g |
or 110V d.c. B5 .
| Ch5.1 C5 151 |
" : Ch5.2 | [A5 15.2 Iig '
' Che6.1 6 16.1 '
L~ _ ‘ Che.2 | [A6 6.2 @ ‘
' B7 T
L~ [ Ch7.1 | |C7 171 |
' Ch7.2 | |A7 172 @
| B8 |
. Chs.1 [ [c8 18.1 \
L~ . Ch8.2 [ A8 8.2 Ei |
120V a.c. ! Lo
ori10d.c. -
| E‘ 0.2A U2 ‘
—
Fuse EM
- L.__._ [ /77— ]

Figure 110. D1820 with TU839 Extended MTU Process Connections
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DI821 Digital Input Module, 230 V a.c./d.c.

Features

{
* 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 voltage supervision

¢

input for channels 2 - 4, and channel 8 can be used
as voltage supervision input for channels 5 - 7.

If the voltage connected to channel 1 or 8 disappears, the error inputs are activated
and the Warning LED turns on. The error signal can be read from the ModuleBus.
This supervision can be enabled/disabled with the a parameter. If the error inputs are
disabled channel 1 and 8 can be used as normal input channels.

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
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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.)
220 V d.c.
(175t0 275V d.c.)
Input voltage range, “1” 164 to 264 V a.c.
+175t0 275 V d.c.
Input voltage range, “0” 0to50V a.c.
+0to 40V d.c.

Nominal input channel current

11 mA @ 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

Analog filter On/Off delay

5/28 ms
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Table 59. DIS21 Digital Input Module Specifications (Continued)

Feature DI821 Digital Input Module

Process voltage supervision 2 channels, 1 and 8

Current consumption 5 V (Modulebus) |50 mA

Power dissipation“) 28 W

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 DI821
BIC INPUT CHANNELS X2

RUN &— | | Rectifiers and

filters
11.1

|
i ‘| ~H1 (?@‘7 MEEE:
|
|

|
121 .
|
[

X1 o @ ]
+5VI [ MBI-1 (477 @‘7 2 1y
+5V | T AsIC |, | -

13.1
POWER-OK]| & [ 7] | | CH3 @@4— 52 ]

< » ﬂ—’ 1 .

g |- ov,| T, n QF) - =1 e

o | J DAT+ < | CH4 N |

@ €« 14.2 N

G | g DA [RS-4854p, o 2 I '

O L

S | oLk . <| | cns |E§|<— M :2; |

& |  CLK- =Rs-485_> - —_— ;

2 | poso-s J L one @Eyqi M :2:; !

' BLOCK | | I |
L1 lor P, iz
| EEPROM [ | @? - — |

_ 181
i . . CH8 @ a7 ’

Figure 111. 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 Al A1l Al A2
Ch 1, U1 - - B1 -
Ch 2.1 Input Cc2 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 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 Ccé6 B6 Cé6 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 Al4
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Table 60. DIS21 Process Connections (Continued)

Process TU811/TU8B13 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input Ccs8 B8 Ccs8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch 8, U2 - - B8 -
upP2 - - L2 (2) -
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Figure 112 shows the process connections for the Digital Input Module DI821 when
installed on a TU831 Extended MTU.

T Process | R e B E— B
| | |
230Vac. —— . .
or 220V d.c. | | |
: Ch1.1 | B1 11.1 '
(S Chi2_|[[A1 1.2 @ |
| Ch2.1 | B2 12.1 |
ch2.2 [ [A2 12.2 @ .
| | |
\ ch3.1 |i|B3 13.1 '
[ i Ch3.2 i A3 132 @ |
| Ch4.1 | B4 14.1 B
‘ Ch4.2 [I1a4 4.2 @ |
230V a.c. | Ch5.1 | BS 15.1 |
or 220V d.c. ' Ch5.2 | |A5 15.2 @ ,
| | |
' che.1 | |B6 16.1 .
[~ i Ch6.2 i 76 6.2 @ |
i Ch7.1 | B7 17.1 |
ch7.2 A7 17.2 S
| Chs.1 | BS 181 |
™~ . Chs.2 |'|A8 18.2 S '
| | |
| | |
' ' EM !
. _ T . . _L; ___________ _

Figure 112. DIS21 with TU831 Extended MTU Process Connections
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Figure 113 shows the process connections for the DI821 when installed on a TU811
or TU813 Compact MTU.

- Process | N TUs1TU8I3S [ Db B
| |
230Va.c. ————— | '
or 220V d.c. ’ ’
g SRERaR 1 N |
| ch2.1 | |c2 12.1 |
. ch2.2 | ]A2 12.2 @ .
| |
. ch3.1 | |B3 13.1 '
[~ i Ch3.2 | |A3 3.2 @ ’
| o 144 N |
230Vac. | chs.1 | |B5 15.1 |
or 220V d.c. ' Chs.2 | |A5 15.2 @ '
| |
' Che.1 | |C6 16.1 '
[~ i Ch6.2_| |[AB 16.2 @ ’
| Cch7.1 | |B7 17.1 |

ch7.2 1 ]A7 17.2 S
| Ch8.1 C8 18.1 |
™ ' Chs.2 | |A8 18.2 @ '
| |
| |

EM

. _ | e _

Figure 113. DI821 with TU811 or TU813 Compact MTU Process Connections
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DI821 Digital Input Module, 230 V a.c./d.c.

Figure 114 shows the process connections for the DI§21 when installed on a TU839

Extended MTU.
_'_'_'_'___'—l J__'_'____.___'_'_'_’_
Process . TU803gA DI821
[
230V a.c. L1
L1
or 220V d.c. l Fuse | U1
- . B1 |
| Ch11 | |C1 1.1
| Chi.2 | A1 1.2 ES
| B2
[~ I Ch21 | [C2 121
; Ch22 | |A2 2.2 EE
| B3
. Ch3.1 | [C3 13.1
L~ | Ch3.2 | |A3 3.2 |§§
B4
| Cha1 | |ca 141
230Va.c. — ¥ [ Chd.2 | [aa 14.2 Igg
or 220V d.c. , B5
| chs.1 | |CB 15.1
- . Ch52 [ A5 52 Igg
| B6
[ Ch6.1 | [C6 16.1
L~ | Ch6.2 [ |AG (6.2 @
' B7
[~ | Ch7.1 | [C7 17.1
f Ch7.2 | |A7 17.2 Igﬂ
| B8
: Cha.1 | [C8 18.1
L~ | Chs.2 | |A8 182 ES
230V a.c. l Lo
or220d.c. m 0.2A
| L2 —
} U2
\ Fuse EM
| L._  _[FVY/——

Figure 114. D1821 with TU839 Extended MTU Process Connections
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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 voltage supervision
input for channels 2 - 4, and channel 8 can be used
as voltage supervision input for channels 5 - 7.

If the voltage supervision is used and the voltage
connected to channel 1 or 8 disappears, the
channel error will be set for the channels and the
Warning LED turns on. The error signal can be
read from the ModuleBus. This supervision can

&2

F
R
w —
1
D) C
2
3
4
D) C
5
6
7
D) C
8
8ch 125V d.c.
SOE

be enabled/ disabled with a parameter. If the supervision is disabled channel 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, 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.

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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Technical Data

Table 61. DIS25 Digital Input Module Specifications

Feature

DI825
Digital Input Module

Number of channels

Rated voltage

Input voltage range, “1”

71to 156 V

Input voltage range, “0”

Nominal input channel current

3.0mA @125V

Input current, “1”

Input current, “0”

Nominal impedance

Maximum Field Cable Length

600 meters (656 yd.)

Filter times (digital, selectable)

0 to 100 ms

Process voltage supervision

2 channels, 1 and 8

Shutter filter
Shutter period
Shutter trigger number
Recovery time

0 - 255 changes
0-65535s

Intermediate storage

Event recording resolution

Error time stamp

-0.25msto 1 ms

Current consumption 5 V (Modulebus)

Max 90 mA

Max power dissipation

Isolation

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

Table 61. DIS25 Digital Input Module Specifications (Continued)

Feature

DI825
Digital Input Module

Dielectric test voltage

2300 V a.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

MODULEBUS INTERFACE COMPUTER INPUT CHANNELS X2
- - - - - ar--— -~ - - - - 1
I | | Rectifiers and I
| | | | | filters
. FAULT (R)— ¥ " CHA @ :1+ -
| e | T — T N >
r = " d 1 r 7
I WARNING & MBI-2 | LREMJ- _ CH2 . @Eiiq— :? i;
X1 | ASIC | B - — i
' SVL _DATA_ o (%) 3+
| =) I R i e} |CH3 @‘_ N
. POWER-OK| & - EPru | S
.
g — e n R T P R
S | DA+ ] | - '
e 1 O O =Y P B =
& || oLks | EEPROE,"‘ ] -
=1 ! > —
3 || clk- | Rs-485—p || R @ R :g+ |
g [ g » _ ] §S}‘* -
|y Posos > | |FPRom| | | - — |
| BLOCK — e (%9 7+
| 1 | QF) - — 1 e |
| | . . CHs e
| | csr ] N |
| A A | \
Lo - - . T e _
z |3
S |0
R |9
X3| BDM

Figure 115. DIS25 Block Diagram

298

3BSE020924-510 B



Appendix A Specifications

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

Process Connections

Table 62. DIS25 Process Connections

Process TU811/TU8B13 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
UP1 - - L1 (2) -
Ch 1.1 Input B1 B1 C1 B2
Ch 1.2 Input Al Al A1 A2
Ch 1, U1 - - B1 -
Ch 2.1 Input Cc2 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 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 Ccé6 B6 Cé6 B12
Ch 6.2 Input A6 A6 A6 A12
Ch e, U2 - - B6 -
Ch 7.1 Input B7 B7 Cc7 B14
Ch 7.2 Input A7 A7 A7 Al4
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Table 62. DIS25 Process Connections (Continued)

Process TU811/TU8B13 TU831 TU839 TU851
Connection Terminal Terminal Terminal Terminal
Ch7,U2 - - B7 -
Ch 8.1 Input Cs8 B8 C8 B16
Ch 8.2 Input A8 A8 A8 A16
Ch 8, U2 - - B8 -
upP2 - - L2 (2) -
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Figure 116 shows the process connections for the Digital Input Module DI825 when
installed on a TU811 or TU813 Compact MTU.

- Process | TR I — L
| |
125V d.c. ' '
+ | |
: Chi+| [B1 11+ I
[ | Chi- [ [A1 - @ \
| Ch2+| |C2 12+ |
. Cch2- [A2 12- @ ,
| |
. Ch3+| |B3 13+ .
[~ i Ch3- [ |A3 13- @ |
i Ch4+| |C4 14+ i
Cha- a4 14- @

Y — | Chs+| |BS 15+ |
125V d'c'+ . chs- | |A5 15- @ .
| |

' Ché+| [C6 16+
[_\ i Ch6- | [Ab 16- S ‘
| Ch7+| |B7 17+ i

Ch7-|A7 17- @
| Ch8+| |C8 18+ |
[ ] Chs- | |A8 18- @ '
| |
| |
EM

Figure 116. DIS25 with TU811 or TU813 Compact MTU Process Connections
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Figure 117 shows the process connections for the DI825 when installed on a TU831

Extended MTU.
T Process | 7 Tuest  MToems ] B
| |
125V d.c. ' '
| | |
: Chi+ | |B1 1+ !
>~ e Chi- [ [A1 11- @ |
| Ch2+ | |B2 12+ |
Cch2- A2 12- @ .
| |
] Ch3+ B3 13+ '
[ i Ch3- [ [A3 13- @ |
I Ch4+ | |B4 14+ e
‘ Ch4- A4 14- @ |
_ | Cchs+_| |B5 15+ |
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Figure 117. DIS25 with TU831 Extended MTU Process Connections
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DI825 Digital Input Module, 125 V d.c with SOE

Figure 118 shows the process connections for the DI§25 when installed on a TU839
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Figure 118. D1825 with TU839 Extended MTU Process Connections
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DI828 Digital Input Module

Appendix A Specifications

DI828 Digital Input Module

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 voltage supervision input for
channels 2 - 8. Channel 16 can be used as voltage
supervision input for channels 9 - 15.

[ L

Diaza
16ch 120V a.cid.c

\J /

If the voltage supervision is used and the voltage connected to channel 1 or 16
disappears, the channel error will be set for the channels and the Warning LED turns
on. The error signal can be read from the ModuleBus. This supervision can be
enabled/ disabled with a parameter. If the supervision is disabled channel 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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Appendix A Specifications

Technical Data

Table 63. DIS28 Digital Input Module Specifications

Feature DI1828 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.
+0to20V d.c.

Nominal input channel current

8.5mA @ 120V a.c.
2.4 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+05,5+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(!) 35W
Isolation Channelwise isolated (RIV 250)
Module termination units TU851
MTU keying code EB
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DI828 Digital Input Module

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 119. 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 Al
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 A6
Ch 6.2 Input B6
Ch 7.1 Input A7
Ch 7.2 Input B7
Ch 8.1 Input A8
Ch 8.2 Input B8
Ch 9.1 Input A9
Ch 9.2 Input B9
Ch 10.1 Input A10
Ch 10.2 Input B10
Ch 11.1 Input A1
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Appendix A Specifications

Process TU851
Connection Terminal
Ch 11.2 Input B11
Ch 12.1 Input A12
Ch 12.2 Input B12
Ch 13.1 Input A13
Ch 13.2 Input B13
Ch 14.1 Input Al4
Ch 14.2 Input B14
Ch 15.1 Input A15
Ch 15.2 Input B15
Ch 16.1 Input A16
Ch 16.2 Input B16

Table 64. DIS28 Process Connections (Continued)
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Figure 116 shows the process connections for the Digital Input Module DI828 when
installed on a TU851 Extended Module Termination Unit.
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Figure 120. DI828 with TUS851 Extended Module Termination Unit
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DI830 Digital Input Module, 24 V d.c. with SOE, Current Sinking

Appendix A Specifications

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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Appendix A Specifications

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 30 V d.c.)
Input voltage range, “1” 13to 30V

Input voltage range, “0” -30to+5V
Nominal input channel current 7.4mA @ 24Vd.c.
Input Current, “1” >4.0 mA

Input Current, “0” <2.0 mA

Input impedance 3.2 kQ
Maximum field cable length 600 m (656 yd.)
Filter times (digital, selectable) 0to 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 msto +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 DI830
Digital Input Module
Mounting termination units TU810, TU812, TU814, TU818, TU830,
TU833, TU838 or TU850
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 Volt.
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Appendix A Specifications

X1
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Figure 121. 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
commeeen | GrTUBtY | e | 1O | Tusss | Tutte | et
Terminal Con?ﬁ:ctor 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 -
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 Ccé6 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 Cc7 B7 B7
Ch 8 Input B4 19 B4 cs8 B8 B8
Ch 7/Chs, 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
ooty |GrTUBtY | e | IO | Tusss | Tutte | e
Terminal Conat)ector 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 Cé6 8 D6 Ci1 B11 B11
Ch 12 Input B6 21 B6 Ci12 B12 B12
Ch11/Ch 12, L2- A6 - - Al11, 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 Ci14 B14 B14
Ch 13/Ch 14, L2- A7 - - A13, A14 Al14 -
Ch 15/ Ch16, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input Ccs8 10 D8 Ci15 B15 B15
Ch 16 Input B8 23 B8 Ci16 B16 B16
Ch 15/Ch1e6, L2- A8 - - A15, A16 A16 -
+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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Figure 122 shows the process connections for the Digital Input Module DIS30 when
installed on a TU830 Extended MTU.

. e
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Figure 122. DIS30 with TU830 Extended MTU Process Connections
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Figure 123 shows the process connections for the Digital Input Module DI830 when
installed on a TU838 Extended MTU.
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Figure 123. DIS30 with TUS838 Extended MTU Process Connections
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Figure 124 shows the process connections for the DI830 when installed on a TU810

or TU814 Compact MTU.
Process | TU810 T DI830 1
' (or TU814) '
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Figure 124. DIS30 with TU810 or TU814 Compact MTU Process Connections
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Figure 125 shows the process connections for the DI830 when installed on a TU812

Compact MTU.
O] —I_TUMT_D_I830 ________ —l
Lo, 1 WPy w24y Supervise | |
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Figure 125. DI830 with TU812 Compact MTU Process Connections
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Figure 126 shows the process connections for the DI830 when installed on a TU850

Extended MTU.
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Figure 126. DI830 with TU850 Extended MTU Process Connection.
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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.
*  Input status indicators. !
2
*  Sequence of event (SOE) functionality. 3 ) C
e 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. 5
q ,\y
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 get through the filter.

*  Time synchronization missing.
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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, 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,
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 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. DIS31 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 +10 V
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
Shultter filter

Shutter period 0...255s

Shultter 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 (1)

3.2W

Isolation

Yes, opto

Module termination units

TU810, TU812, TU814, TU818, TU830,
TU833, TU838 and TU850

MTU keying code

BD

3BSE020924-510 B



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

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

MODULEBUS INTERFACE COMPUTER GROUP 1 X2
-~ — -~ — -~ - — -~ - — - - -/ 7
' " L EMC- UP1
BARRIER | U1 |
| | 1@, =
] FAULT (Q—| | | : ]
| RUN (0— I T T ] e
. WARNING (X)— o | RwM Sz .
x1’ MBI-2 H L —4 H . L ) |
— ASIC ‘ i
) +5VA[ ] BLLLN QL I lfi
—( | *H&W AL
| POWER-OK | & :: éd{&RE:SCPU [ | - = SUPER_! 8
| ov | - 68HC12 Sil50l5 VISION , | 2
= | ) Tt re | |8
S | DA+ . . | P13
o |« » ' I
g | DAT- | RS-4854p Lo 1|8
o9 H r —a | “arour2 — T - |®
o | « CLK+ ! EEPROM - - - -
E I [ | B EMC- up2 |
g | CLk- | RS-485— || | | BARRIER [_U9-16 '
= | ~ ! - 8 L
POS0-6 ! ',}PRO,\;‘ 1 §CH§ < 1o-16
| BLOCK i || L — 1 | 7 916 24V
| |ERROR@‘ [ vison |
| H S o8 - — 1 zp2
al | i
I [ | = E . L '
'—-—-—-—-J|__g_g_u________%__l
m T EM
X3 | BDM

Figure 127. DI831 Block Diagram
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Process Connections

Table 68. DI831 Process Connections

TU812
e, ot | e | TV | Tuesa | Tt | Tuest
Terminal Con?ﬁctor 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- Al - - 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) |A5, A6
Ch 5 Input C3 5 D3 C5 B5 B5
Ch 6 Input B3 18 B3 cé6 B6 B6
Ch 5/Ch 6, L1- A3 - - A5, A6 A6 -
Ch7/Ch 8, L1+ - - C4,A4 |B7,B8 A7 (F4) |A7, A8
Ch 7 Input C4 6 D4 C7 B7 B7
Ch 8 Input B4 19 B4 Ccs8 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 68. DIS31 Process Connections (Continued)

TSUB12 '
TU810 D-Sub 25 TU830
Connection | (01 TUB14) compprr Torminal | TU833 |22l rerminai
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, - - Ce6, A6 B11, B12 A11 (F6) |A11, A12
L2+
Ch 11 Input Cc6 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/ Ch18, - - C8, A8 B15, B16 A15 (F8) |A15, A16
L2+
Ch 15 Input Ccs 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)
0OVd.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 128 shows the process connections for the Digital Input Module DI831 when
installed on a TU830 Extended MTU.

~ Process! 7] TUs30/TUS3Z [T b3t ] |
6.3A
48V |
= __jHI —1 Supervise
ov _L1-  Fuse
[T
L1+ B1,B2 L1+

v

i Cni [ [C] I
Ch2 C2 12

' L1- AT,AZ L1

|

T

|

Li+ | |B3B4 Li+
cha [[C3 13
Ch4 [ [C4 14
Li- A3,A% EP

L1+ B5,B6 L1+
Chs C5 5
Ché C6 6

| L1+ B7,B8 L1+
| Ch7 c7 7
Ch8 C8 8

L1- | A7,A8 L1-

L2+ B9,B10 L2+

|

' Ch9 C9 9
| Chio [ [C10 10
|

L2- IA9,AT0 L 2-

R é =
R

L2+ B11,812 L2+
Chi1 o1 111

Ch12 [ [LT1< 12

- . - ATHATZ L2- E i T
Loy B13,B14 Lo

Chi3 | [C13 113

Chi14 | [C14 114

L2- AT3,ATE Lo [ ;
L2+ B15,B16 L2+

|
[
|
|
] chis | [C15 115
i Chi6 | [C16 116

el

Lo AT5,AT6 L2 E E
6.3A

+48V L2+

® —1 Supervise
ov - t? Fuse
- EM

Figure 128. DIS31 with TU830 Extended MTU Process Connections

330 3BSE020924-510 B



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

Figure 129 shows the process connections for the Digital Input Module DI831 when
installed on a TU838 Extended MTU.

Process | ul TU838 [ DIg3T 1
' +48V '
| __jHI Supervise |
ov " L1-
, T
| L+ [ [a1 F L1+
[~ | Chi | Bl I @ \
Ch2 [ B2 B
L1- A2 Li- EE '
.| L1+ | |a3 2 L1+ |
. Chs [[B3 T 3 @ .
<U> Ch4 | [B4 14
- | L1- []A4 L1 E§ |
' F3
+ ] L1+ A5 [ L1+ 1
Chs [[B5 —— 5 @
<U> | Ché [1B6 6 |
- L1- [ |A6 L1 A_@ 1
F4
| L1+ A7 L1+
”\ | ch7 [B7 — 7 @ ‘
chs _[]B8 18 ,
L1- 1A Li- \_S
| L2+ | lno F5— Lo+ |
[ . chg |[|Bg — 9 .
Ch10 [ |B10 10
| L2-  []A10 L2- EE |
. L F6 .
+ A1l L2+
Ch11 | [B11 — 11 @
<U> | chi2 [B12 12 |
- 2 A12 L2- \_@ T
F7
+ | L2+ A13 —— L2+ ‘
' chia | [B13 =— 113
<U> . Chi4 | |B14 114
- | Lo. A4 - \_S
| L2+ | |A15 5+ L2+ |
’—\ ' ch1s | |B1s —— 115 '
_ | Chi6 [ |B16 116
| 2o [|Al6 L2- \_S |
+48V_ | | JL2+ Supervise
| 11T+ < |
ov L2
EER(PE EM
- . . . - 1'_____|._"'._._____._._|

Figure 129. DIS31 with TU838 Extended MTU Process Connections
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Figure 130 shows the process connections for the DI831 when installed on a TU810

or TU814 Compact MTU.
~ Process! M Tusto T omar ] |
' (or TUB14) '
! +48V o L1+ . !

ERASE Supervise
| ov. L1- — |
L1+

[~ | chi | |c I |

Ch2 B1 12
L1- AT L1-

ch3 | [c2 I3
Cha | [B2 14
Li- | [A2 L1-

Chs C3 5
Ché B3 6

Ch7 C4 7
Chs B4 8
L1- A4 L1-

|

|

. Ch9 C5 9
| Ch10] |B5 10
|

L2- A5 L2-

%@ %@ %@ %@ %@

L2+
Chi1 | |C6 111
<U> Ch12 ] |[B6 112
+ L2+
1 | ch13 | |[C7 13 |
<U> ! Ch14 | |B7 114 !

| L2- A7 L2- \—S |
| Lo+

| chis | |cs 115 @ |
| chi6 | [B8 16

| [>- [|A8 L2- \_g |

+48V | 2+ .
o+ | Supervise
ov T Le-

Figure 130. DIS31 with TU810 or TU814 Compact MTU Process Connections
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Figure 131 shows the process connections for the DI831 when installed on a TU812

Compact MTU.
_________________ —I
SN _I TU812 DIg31 .
1 .| el UP1y a8V Supervise
14 _ | ’ 14|up1 P |
2 . . _.2.ZP1_ OV |
lis_ | | 15|ZP1T I @ .
8 ' | _,3's1 Ch1 | |L21 EE \
16 | | 16lsc  cho L1+ :
' ' 4s3  ch3 | : @ |
|17 || 17|S4 cha | - \—S '
| " L1+ |
5 | 5s5  chs 5 @
';\ ’ Blss ché | L1- | @ |
P [} 1 1
CLonc:esc:stion 4"6—< | ’ *‘HM\ ||-71+ BE
S —A8c, | .8ss  cng I8 Im |
- .20 , 2os1o Chio | 5190 @ |
lo | |8lst1 cni1 L2- \_@ \
21 | _,21s12 Ch12 :—121’“ @ |
lo | | Lolsiz cnis | 2 @ |
22 ' ! _.22's14 Chi4 124 B
|1o | ’ 10|s15 Ch1s :12 @ ‘
23 | | 23516 Ch16 L2 \—g ,
11 11'UP2, +48 115 @ |
' - 116
24 24|UPZ Lo- !
"l jl o N
25 | | 25|7p2 Supervise i
L 38, | Ji8ENq,
L ¢ S Y EM '
L - = —- e _l

Figure 131. DI831 with TU812 Compact MTU Process Connections
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Figure 132 shows the process connection for the DI831 when installed on a TU850

Extended MTU.
Process—| TU850 1 DI831 o
+24V e (2R _ -
S gy m— Supervise
| ov T L1- Fuse — |
I U1 A11\%‘ L1+
[~ I Cht | [B1" g i |
, Ch2 [ B2 12 '
R 4 L E§
1
+ | us | |a3 ) L1+ |
Ch3 | B3 13 .
<U> Ch4 | [B4 14
e | AL | [ \_S |
+ . A5]\% L1+ :
chs [gs 5 @
0% | Che [1B6 6 |
. Us | A6 I L@ 1
| uz A7 1\%. L1+ |
[ | ch7 | |g7 ' 17
i Chg8 | B8 18 .
A8 L1 EE
| U9 A9 L2+ |
[~ ] Ch9 | [B9 9 .
Ch10 [ [B10 10
| - ||
]\%D
+ ! A1l1 L2+ !
oht1 (BTl —=—9 [ Tiq
0 | chi2 a2 2 |
. Utz [ate——r 4 L2- \_S - .
+ | U13 | |A13 s L2+ |
' Chi3 | [B13" 113 @
<U> . Chi4 | [B14 114 '
- | ut4 A14I ) Lo \_S |
Ui5 | |A15 L2+
[ [ Chi5 [ [B15 ' y 115 '
Chi6 | |B16 116
| A16]\£{_“ L2- \_@ |
' 2A '
+24V Lo+ =P
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[ [ T2+ = | Supen
o Lo use
1 EM 1
.. L. _[FY————————

Figure 132. DI831 with TU850 Extended MTU Process Connection.
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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
*  Transducer power distribution. 8
D ipti !
escription s 5
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, 14
input state indication LED and optical isolation )
barrier. 15
i i 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. DIS40 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” 11to 30V
Input voltage range, “0” -30to+5V
Nominal input channel current 7mA @ 24V d.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) 0to 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
power supply, UPx)

335 mA (max) (15 mA + sensor current)

Power dissipation(!)

2.7W
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Table 69. DIS40 Digital Input Module Specifications (Continued)

Feature

DI840
Digital Input Module

Isolation

Yes, opto

Mounting termination units

TU810, TU812, TU814, TU818, TU830,
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">" "7 ° 1
. up

FAULT X— |
. RUN &—
ﬁ WARNING X—
M T % LED1 ®— |
‘ l.Jl.P LED16 ®— |
' Current
| Limiter |

MBI

e R FPGA
[ 11 CH1_ |
|u2 N1
12 CH2_ :
‘ Current |
. Limiter
uU15 |
115 CH15,
!U16 |
iI16 CH16_ |
L. - . T _

Figure 133. Block Diagram DIS40
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Process Connections

Table 70. DIS840 Process Connections

TU812
TU810 D-Sub 25 TU830/ TU842
Process | . tug14)| Male TUB18 | ryggg | TUB38 | rygsg | TUB52
Connection . Terminal . Terminal . Terminal
Terminal Con?t)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 Cc2 16 (X1a)

Ch1/Ch2, A1l - - A1, A2 A2 A1, A2 -

L1-

U3, U4 - - C2, A2 B3, B4 A3 (F2),- |B3, B4 4,17
(X1b)

Ch 3 Input c2 4 D2 C3 B3 C3 4 (X1a)

Ch 4 Input B2 17 B2 Cc4 B4 C4 17 (X1a)

Ch 3/Ch 4, A2 - - A3, A4 A4 A3, A4 -

L1-

U5, U6, L1+ - - 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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Table 70. DI840 Process Connections (Continued)

TU812
TU810 D-Sub 25 TU830/ TU842
Process | . 1ug14) Male TUB18 | rg33 | TUB38 | g4 | TUBS2
Connection . Terminal . Terminal . Terminal
Terminal Conat)actor Terminal Terminal
Ch 5/Ch 6, A3 - - A5, A6 A6 A5, A6 -
L1-
U7, U8 - - C4, A4 B7, B8 A7 (F4),- |B7,B8 6, 19
(X1b)
Ch 7 Input C4 6 D4 Cc7 B7 c7 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 C9 B9 (0°] 7 (X1a)
Ch 10 Input B5 20 B5 c10 B10 c10 20 (X1a)
Ch 9/Ch 10, A5 - - A9, A10 |A10 A9, A10 |-
L2-
uit, Ui2 - - C6, A6 B11,B12 |A11 B11, B12 |8, 21
(F6),- (X1b)
Ch 11 Input C6 8 D6 Ci1 B11 Ci1 8 (X1a)
Ch 12 Input B6 21 B6 C12 B12 C12 21 (X1a)
Ch 11/Ch A6 - - A11, A12 |A12 A11, A12 |-
12, L2-
u13, U14 - - C7, A7 B13,B14 |A13 B13,B14 |9, 22
(F7),- (X1b)
Ch 13 Input Cc7 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 | . Tyg1a) Male TUBI8 | jg33 | TUB3B | g4 | TUSS2
Connection . Terminal . Terminal . Terminal
Terminal Conlat)actor 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

L2+ (F8),- (X1a)

Ch 15 Input Cc8 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+ 11,24
(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 134 shows the process connections for the Digital Input Module DI840 when
installed on a TU830 Extended MTU.

Process | TUS30/TUS33 T Diaao 1
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Figure 134. DIS40 with TUS830 Extended MTU Process Connections
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Figure 135 shows the process connections for the Digital Input Module DI840 when
installed on a TU838 Extended MTU.

Ch4 B4 14
ZP A4 ZP

U3 5 'F_3| us,ue _ _
Ch5 Bs L—1 5

Ché B6 6

Process—| TU838 [T DI840 1
! +24V a1+ .
T Supervise

| ov L1-
, IR
| Ut 1 ut,uz |

[ | Chi [|p1 L K
, ch2 [ B2 2

ZP A2 ZP
| 2
+ U2 3 U3, U4

. cha [jB3 — 13
|
T

| u4 7 (uz,u8 _ _ |

)l ele

%@ @%@ @%@%@

[ Ch7 Bz —1 17
che [ B8 18
ZP A8 ZP
| Us 9 5 ug, U0 _
. ch ||lgg — 19
Ch10 | B10 110
| zP 10 ZP
F6
+ Us 11 8 U1, U12
chitl | |11 — 11
<U> | Ch12 B12 12
- . ZP A1 ZP | |
+ | Uz 18 (F U13 Ut4 _
| ch13 | 13 —— 113
<U> . Chi4 | |B14 14
- | zpP 14 ZP
| us | a5 " uis Ul6 _
— I RN
| | chi6 [B16 116
| ZP  LIAl6 ZP @
i Lo+
TITLZ+
ov L2- EM
' 1It2-
- . . _ _1 C._  _ [

Figure 135. DIS40 with TUS838 Extended MTU Process Connections
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Figure 136 shows the process connections for the Digital Input Module DI840 when
installed on a TU810 or TU814 Compact MTU.
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Figure 136. DIS40 with TU810 or TU814 Compact MTU Process Connections
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Figure 137 shows the process connections for the Digital Input Module DI840 when
installed on a TU812 Compact MTU.
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Figure 137. DI840 with TU812 Compact MTU Process Connections
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Figure 138 shows the process connections for the Digital Input Module DI840 when
installed on a TU842 or TU843 Redundant MTU.
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Figure 138. DIS40 with TU842 or TU843 Redundant MTU Process Connections
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DI880 High Integrity Digital Input Module

Features
\ {
* 16 channels for 24 V d.c. inputs with / 7 - “\k\n’,
current sinking. A
¢ Redundant or single configuration. w —
PRI
* 1 group of 16 isolated from ground. 1
e Input status indicators. 2 Y C
*  Advanced on-board diagnostics. 3
*  Sequence of events (SOE). 4
5
*  Current limited sensor supply per channel. o
*  Certified for SIL3 according to IEC 61508. 7
*  Certified for Category 4 according to EN 8 ) C
954-1. 9
10
Description 1
The DI880 is a 16 channel 24 V d.c. digital 12
input module for single or redundant 13
configuration. The input voltage range is 18 to 14 Y C
30 V d.c. and the input current is 7 mA at 24 V 15
d.c. 18
Each input channel consists of current limiting DIBso
components, EMC protection components, 16ch 24V @
input state indication LED and optical isolation S0

barrier.

&

There is one current limited transducer power
output per input.

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. DISS0 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 7mA @ 24 V d.c.
Input current, “1” >3 mA

Input current, “0” <1.5mA

Input impedance 3.1 kQ

Maximum field cable length 600 m (656 yd.)
Filter times (digital, selectable) 0to 127 ms

Shultter 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

1ms

Sensor supply (per channel)

Voltage: Process power supply
(Upx) - max 4.2 V
Current: 32 mA, +/- 10%

Current consumption 5 V (Modulebus)

125 mA (typ) 150 mA (max)

Current consumption 24 V
(process power supply, UPXx)

527 mA (max) (15 mA + sensor current)
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DI880 High Integrity Digital Input Module

Table 71. DISSO High Integrity Digital Input Module Specifications (Continued)

Feature

DI880
Digital Input Module

Power dissipation

24 W

Isolation

Yes, opto

Mounting termination units

TU810, TU812, TU814, TU818, TU830,
TUB833, TU842, TU843 and TU852

MTU keying code

FF

Event recording accuracy

-Oms/+1.3ms

Rated insulation voltage

50V

Dielectric test voltage

500 V a.c.
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Block Diagram DI880
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Figure 139. DISS0 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. DISSO Process Connections

TU810 TU812 TU830/ TU842
Process (or TU814) | D-Sub25Male | 19818 | 1yg33 | Tusas |_TU852
Connection . (1) | Terminal . . Terminal
Terminal | Connector Terminal | Terminal

+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2) L1+ 1,14
(X1a and
X1b)

0OVd.c. L1- 2,15 L1-(2) L1-(2) L1- 2,15
(X1a and
X1b)

Ui, 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 -

usg, U4 - - C2, A2 B3, B4 B3, B4 4,17
(X1b)

Ch 3 Input Cc2 4 D2 C3 C3 4

Ch 4 Input B2 17 B2 C4 C4 17

Ch 3/Ch 4, L1- A2 - - A3, A4 A3, A4 -

us, U6, L1+ - - CS, A3 B5, B6 B5, B6 5,18
(X1b)

Ch 5 Input C3 5 D3 C5 C5 5

Ch 6 Input B3 18 B3 Cé6 cé 18

Ch 5/Ch 6, L1- A3 - - A5, A6 A5, A6 -
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Table 72. DISS0 Process Connections (Continued)

TU810 TU812 TU830/ TU842
Process (or TU814) | D-Sub25Male | 19818 | Tygas | Tusas |_T1Y852
Connection . (1) | Terminal . . Terminal
Terminal | Connector Terminal | Terminal

U7, U8 - - C4, A4 B7, B8 B7, B8 6, 19
(X1b)

Ch 7 Input C4 6 D4 Cc7 Cc7 6

Ch 8 Input B4 19 B4 C8 Ccs8 19

Ch 7/Chs, L1- Ad - - A7, A8 A7, A8 -

U9, U10 - - C5, A5 B9,B10 [B9,B10 |7,20
(X1b)

Ch 9 Input C5 7 D5 C9 C9 7

Ch 10 Input B5 20 B5 C10 C10 20

Ch9/Ch 10, L2- A5 - - A9, A10 |A9, A10 |-

Uit1, U12 - - C6, A6 B11,B12 |B11,B12 |8, 21
(X1b)

Ch 11 Input Cé6 8 D6 C11 C11 8

Ch 12 Input B6 21 B6 Cci12 C12 21

Ch 11/Ch 12, L2- A6 - - A11, A12 |A11, A12 |-

U13, U14 - - C7, A7 B13,B14 |B13,B14 |9, 22
(X1b)

Ch 13 Input Cc7 9 D7 C13 C13 9

Ch 14 Input B7 22 B7 Ci14 C14 22

Ch 13/Ch 14, L2- A7 - - A13, A14 |A13, A14 |-

U15, U16, L2+ - - C8, A8 B15,B16 |B15,B16 |10, 23
(X1a)

Ch 15 Input Ccs8 10 D8 Ci15 Ci15 10
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Table 72. DISS0 Process Connections (Continued)

TU810 TU812 TU830/ TU842
Process (or TU814) | D-Sub25Male | 19818 | 1yg33 | Tusas |_TU852
Connection . (1) | Terminal . . Terminal
Terminal | Connector Terminal | Terminal

Ch 16 Input B8 23 B8 Ci16 Ci16 23

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 140 shows the process connections for the High Integrity Digital Input
Module DI8S80 when installed on a TU830 Extended MTU.
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Figure 140. DIS80 with TU830 Extended MTU Process Connections
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Figure 141 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 141. DISS0 with TU810 or TU814 Compact MTU Process Connections
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Figure 142 shows the process connections for the High Integrity Digital Input
Module DI880 when installed on a TU812 Compact MTU.

_________________ -
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Figure 142. DIS80 with TU812 Compact MTU Process Connections
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Figure 143 shows the process connections for the High Integrity Digital Input
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Module DI880 when installed on a TU842 or TU843 Redundant MTU.
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Figure 143. DISS0 with TU842 or TU843 Redundant MTU Process Connections

360 3BSE020924-510 B



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

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 DI8S8S5 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 DI88S5 acts like a simple digital input device.

Channel Supervision

The DI88S 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. DISSS5 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...>8 Vd.c.
(<1.5 mA...>0.5 mA)
Open circuit: <5 V (<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.
(<1.5 mA..>-2.2 mA)

Input signal “1”: >8 V d.c....<60 V d.c.

24 V 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+1.3ms

364 3BSE020924-510 B



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

Table 73. DISSS5 Digital Input Module Specifications (Continued)

Feature DI885
Digital Input Module
Shultter 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 29 mA

power supply, UPx)

Power dissipation (1) 3w

Isolation Yes, opto

Module termination units TU810, TU812, TU814, TU818, TU830
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.

3BSE020924-510 B 365



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

Block Diagram DI885
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Figure 144. DISS5 Block Diagram
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DI885 Digital Input Module, 24 V /48 V d.c. with SOE, Current Sinking

Process Connections

Table 74. DIS85 Process Connections

corocess | (0I$l81.1824) b-Sub. ggzmeal;a TUB18 Terminal | | oo U833
Terminal Connector

+24 V d.c. ext. L1+ (2) 1,14 L1+ (2) L1+ (2)
oVd.c. L1-, L2- 2,15 L1- (2), L2- (2) |L1-(2), L2- (2)
Ch1 +48 'V B1 16 B1 c2
Ch1 Input C1 3 D1 C1
Ch2+48V B2 17 B2 C4
Ch 2 Input c2 4 D2 C3
Ch3+48V B3 18 B3 C6
Ch 3 Input c3 5 D3 C5
Ch4 +48V B4 19 B4 Cc8
Ch 4 Input C4 6 D4 Cc7
Ch5+48V B5 20 B5 C10
Ch 5 Input C5 7 D5 C9
Ch6 +48 V B6 21 B6 Ci12
Ch 6 Input C6 8 D6 C11
Ch7+48V B7 22 B7 Ci14
Ch 7 Input Cc7 9 D7 C13
Ch 8 +48 V B8 23 B8 Ci1e
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 145 shows the process connections for the Digital Input Module DIS85 when
installed on a TU830 Extended MTU.
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1) Connected if 24 V external power supplyT
2) Connected if 48 V external power supply

Figure 145. DIS85 with TU830 Extended MTU Process Connections
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Figure 146 shows the process connections for the DI85 when installed on a TU810

or TU814 Compact MTU.
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1) Connected if 24 V external power supply —
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Figure 146. DISSS5 with TU810 or TU814 Compact MTU Process Connections
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Figure 147 shows the connections for the DI85 when installed on a TU812.
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Figure 147. DISS5 with TU812 Compact MTU Process Connections
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DO801 Digital Output Module 24 V, 0.5 A, Current
Sourcing

Features

. 16 channels for 24 V d.c.
current sourcing outputs.

*  lisolated groups of 16 $123456 78910111213141516
channels.

e Output status indicators.

*  OSP sets outputs to
predetermined state upon
communication error.

*  Short-circuit protection to

ground and 30 V.
DO801

*  Over-voltage and over- 24V 0.5A

temperature protection.
*  Process and power

connection via detachable o @ ©)

connectors.

L+ L- 24V
L 1 234567891011 12 13 14 15 16

Description w w
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.

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. DOS80I Digital Output Module Specifications

Feature I 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 <0.2 ms
Output impedance <0.4 ohm
Maximum Field Cable Length 600 meters (656 yd.)
Current consumption 5 V (Modulebus) |80 mA
Power dissipation () 21W
Output Set as Predetermined (OSP) 256, 512, 1024 ms
timer
Isolation Groupwise isolated from ground
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Table 75. DOS80I Digital Output Module Specifications (Continued)

Feature - DO801
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?, 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
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Figure 148. DO801 Block Diagram
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Process Connections

Table 76. DOS801 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 Qutput 12
Ch 13 Output 13
Ch 14 Output 14
Ch 15 Output 15
Ch 16 Output 16
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Figure 149 shows the process connections for the DO801.
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Figure 149. DO801 Process Connections
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Appendix A Specifications

D0802 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 QOutput 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
[

=

t

[

D0802

Relay 24-250V

1 2 3 4 5 6 7 8
A BA BA BABABABAIBASB

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. DOS802 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 5 mA
Max break power a.c. 500 VA

d.c. 60W

Maximum field cable length (d.c., a.c.) |600 meters (656 yd.)

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°
Electrical at 30 V d.c. /250 V a.c. >0,16 x 108 (2 A resistive)

Current consumption 5 V (Modulebus) |70 mA

Current consumption 24 V (Modulebus) |80 mA

Power dissipation (1) 22W

3BSE020924-510 B 377



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

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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Appendix A Specifications

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 7A
7B
Ch 8 Input 8A
8B
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DO802 Digital Output Module, 24-250 V, Relay Normally Open

Figure 151 shows the process connections for the Digital Output Module DOS802.
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Figure 151. DO802 Process Connections
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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 Output status indicators.

e 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 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.

The process voltage supervision input give channel error signals if the voltage
disappears.The error signal can be read through the ModuleBus.
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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 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. DOS810 Digital Output Module Specifications

Feature . DO810
Digital Output Module
Number of channels 16 (2x 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
Power dissipation () 21W
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Table 79. DOS10 Digital Output Module Specifications (Continued)

Feature - DO810
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
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
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Figure 152. DOS810 Block Diagram
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Process Connections

Table 80. DO810 Process Connections

Tus810

TU812

Comnection | (OTUSY) | D-Sub2Smale | Tr S
Terminal Connector

+24 V d.c. L1+ (2) 1,14 L1+ (2)
oVd.c. L1- 2,15 L1-(2)
Ch 1/Ch 2, L1+ - - B1, B2
Ch 1 Qutput C1 3 C1

Ch 2 Qutput B1 16 Cc2

Ch 1/Ch 2, L1- A1 - A1, A2
Ch 3/Ch 4, L1+ - - B3, B4
Ch 3 Output c2 4 C3

Ch 4 Output B2 17 C4

Ch 3/Ch 4, L1- A2 - A3, A4
Ch5/Ch 6, L1+ - - B5, B6
Ch 5 Output C3 5 C5

Ch 6 Output B3 18 C6

Ch 5/Ch 6, L1- A3 - A5, A6
Ch 7/Ch 8, L1+ - - B7, B8
Ch 7 Qutput C4 6 Cc7

Ch 8 Output B4 19 C8

Ch 7/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)

oo, | U | Dsubzme | UL
Terminal Connector ()

Ch 10 Output B5 20 C10
Ch9/Ch 10, L2- A5 - A9, A10
Ch 11/Ch 12, L2+ - - B11, B12
Ch 11 Output c6 8 Cii
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 cs 10 ci5
Ch 16 Output B8 23 C16
Ch 15/Ch1e, L2- A8 - A15, A16
124V d.c. L2+ (2) 11, 24 L2+ (2)
0Vd.c. Lo- 12, 25 L2- (2)

(1) Pin 13 connected to connector body for EM.
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Figure 153 shows the process connections for the Digital Output Module DO810
when installed on a TU830/TU833 Extended MTU.

T Dosio [ TUs30/TUS33 "Process

LT
L1

Supervise ol [

| — Fuse  [1- ov |

, SE AN ,
- L1+ B1.B2) L1+

| 01 Ci[ | chi |
02 Co[ [ ch2

' @_1 0i- ATAST  L1- '

| L1+ B3.,B4 L1+ I

. 03 cal | ch3 .

04 C4| | Ch4 I::j

| Zﬂ Li- A3,AZ Li- |

[ L1+ B5.A6 L1+ |
@ 05 C5/ [ Chs

| 06 Col T~ Che |
| @_1 L1- ABA6l [ Li-
L1+ B7.B8 L1+

| 07 c7l [ ch7 ’

, 08 csl [ chs ,
Z j L A7,A8 L1-

| L2+ B9,B10 L2+ |

\ 09 C9 Ch9 ]
010 CT0[ | Ch10

| @_1 - AIATO[ Lo |

' L2+ B11,B12 Lo+ .
011 CT1 Ch11

| 012 CTZ[ [ Chi2 |

e i j L2- ATT,ATZ L2- .

| Lo+ B13,814| | Lo+ |
013 c1al | chia

[ 014 C14| | Ch14 [

@_} Lo. AT3ATA Lo. |

| L2+ B15,A16 L2+ |

. 015 c15 | chis |
016 C16| | Ch16

| @J Lo- ABATG] [ Lo |

' _ L3A o || 2av '

| Supervise " 12+T] |

| Fuse T

L2- oV

' EM A '

Figure 153. DO810 with TU830/TU833 Extended MTU Process Connections
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Figure 154 shows the process connections for the DO810 when installed on a
TUS810 or TU814 Compact MTU.

r DO810 [ TU810 MProcess
' (or TU814) '
' . L1+ _ | | +24V '
Supervise O+ T [
| L1- ov |
- L1+
] 01 o} Ch1 |
. 02 B ch2 .
Zﬂ Li- AT [L1-
| L1+ |
. @ 03 col | cha .
04 B2[ | Ch4 I:::l
| @_1 L1- A2] [Li- |
! L1+ '
@ 05 cal | chs
| 06 B3| Ché |
DL @J L1- A3 TL1-
L1+
’ o7 C4 Ch7 |
, 08 B4l | Chs .
| L2+ |
. 09 Cs5| | ch9 .
010 B5[ [ Ch10
| Zj L2- A5[ [L2- |
' L2+ .
011 C6| | Ch11
| 012 B6[ [ Ch12 |
. L @_1 o AB[ 1o
’ L2+ |
013 C7| | Ch13
014 B7| [Chi4 ] I:::I
L2+ [
. 015 cs| | chis '
016 B3| | Ch16
| @_1 2 A8[ [1Lo- |
' . L2+g | | +24V '
| Supervise o P T |
L2- ov
EM
I______"'__]____‘r L. .

Figure 154. DOS810 with TU810 or TU814 Compact MTU Process Connections
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Figure 155 shows the process connections for the Digital Output Module DO810
when installed on a TU812 Compact MTU.

f—m—moa0 o - - - _ - 7 1
DO810 TU812 el
. +24V gUP1[ 1 1
| Supervise -
. uP1[14 | | 14
| oV JZP1,2. ., | 2,
' o [ze1lis | 518
@ 02 | [
| Zj 01 | o sis, o ioa
' L1+ che  solte | ‘ _ 1l
| @ 82 l_chs s34, ' | 4
' @—‘ LL:- | che  sabr, | | 1l
| @ 8% Chs  s5.5, & o5
' Zﬂ_l L1- | Che  S618 | | \1_&|
| L1+ chy s7l . B i Process_
' 07 | ' | | >—6"; Connection

N

|
[eX] Ch8 S8119
13- ; o Djivj

N

Lot | Cho  sol7, | ‘>_z’_/

| @ S | chi0  $1020, , =20, - -
' @—‘ L2- ont1 s1f8, | |8
| @ b Chiz S1221, + =210
' OL‘22_ | cnia siale, | | 3_9_17
| | | @ Loy Chi4 S1422, ' | S22
| @ 812 Chi5 s15|1o | | 1o|
. @—‘ L2- Ch16 S1628, | —23.
| @ OL?E +24V JUP2 11 | ‘ 11’
. @_[ o|_12? Tﬂ'ﬁk | | >_24_'7
| V_ gZP2 12 12
| Supervise ZP2I25 u |
| _ e
M13. . |, =13
' SR I S N
L - . __"__J*_l
Figure 155. DO810 with TU812 Compact MTU Process Connections
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DO814 Digital Output Module 24 V, 0.5 A, Current Sinking

Features
/
e 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
e 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
8 5 (
Description 9
The DO814 is a 16 channel 24 V digital output 10
module with current sinking for the S800 1I/O. "
The output voltage range is 10 to 30 volt and 12
the maximum continuous current sinking is 13
0:5 A The outputs are protected against short 14 Y C
circuits and over temperature. The outputs are 18
divided into two individually isolated groups
with eight output channels and one voltage 16
supervision input in each group. DO814
. L 16¢ch 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

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 2.4 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 (1) 21W
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Table 81. DOS814 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

10108UU0D SNG8INPOIA

BC GrROUPT X2
r r n
24V SUPER- _ OUTPUT
| | | VISION Current Sinking- |
! FAULT ) ., ERROR 1-8 @= DRIVERS ~ UP124V |
| RUN (X— | | ¢ U1 !
' WARNING R—]  BEL ,E i_, [ o1 .
| 0SP R— | | S L
| 5V — MBI-1 ' ,CH2 | 02 .. 5'?
Q
+5V_| T ASI : @ L . 3
" POWER-OK| & | el |8
| o] m—» | ! H L us . g’)
1 2 — CH8 08 CJD
DAT+ . @ | oy | 5
DAT-  |RS-485|<¢3 | i mb
LK, | _GROUP2
| CLK- _|RS-485 RS - — - -
' L 24V SUPER- _ OUTPUT .
| POS0-6 | VISION Current Sinking-
I"BLOCK | ERROR 9-16@ DRIVERS  UP2 24V |
| | | U9-16i
8 g 8 -
. EEPROM |« & CH9-16 09-16
| | | | zp2|
R

Figure 156. DO814 Block Diagram
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Process Connections

Table 82. DO814 Process Connection

TU810 TU812
Process D-Sub 25 | TU830/TU833| TUB838
Connection (or TU.81 4) male Terminal Terminal
Terminal | ¢ nnector ()
+24 V d.c. L1+ (2) 1,14 L1+ (2) L1+ (2)
0Vd.c. L1- 2,15 L1-(2) L1-(2)
Ch1/Ch2, L1+ - - B1, B2 A1 (F1)
Ch 1 Output C1 3 C1 B1
Ch 2 Output B1 16 c2 B2
Ch1/Ch 2, L1- A1l - A1, A2 A2
Ch 3/Ch 4, L1+ - - B3, B4 A3 (F2)
Ch 3 Output c2 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
Ch7/Ch8, L1+ - - B7, B8 A7 (F4)
Ch 7 Output C4 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 C9 B9
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Table 82. DO814 Process Connection (Continued)

TU810 TU812
Process D-Sub 25 | TU830/TU833| TUS838
Connection (or TU.81 4) male Terminal Terminal
Terminal | &) nector (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 C11 B11
Ch 12 Output B6 21 C12 B12
Ch 11/Ch 12, L2- A6 - At11, A12 A12
Ch 13/Ch 14, L2+ - - B13, B14 A13 (F7)
Ch 13 Output Cc7 9 C13 B13
Ch 14 Output B7 22 C14 B14
Ch 13/Ch 14, L2- A7 - A13, A14 Al14
Ch 15/ Ch16, L2+ - - B15, B16 A15 (F8)
Ch 15 Output C8 10 C15 B15
Ch 16 Output B8 23 Ci16 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.
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Figure 157 shows the process connections for the Digital Output Module DO814
when installed on a TU830/TU833 Extended MTU.

T Dosia T TUs30/TUB33 "Process

LT
L1

Supervise 4o [
| ] Fuse  11-- oV |
, =E AN ,
| — L1+ B1,82| | L1+ \
o1 C1l | chf |
| % 2 4 -
Z j Li- ATA2[ [ Li-
| L1+ B3,B4| | L1+ |
. 03 C3[ [ ch3 , \_I::j
04 C4[ [ ch4
| @_1 L1 ASA4l| Li- |
\ L1+ B5.A6| | L1+ \
@ 05 C5[ [ Chs
| 06 C6l T Che |
LD @_1 Li- ABA6| | Li- .
L1+ BzB8| | Li+
| 07 C7[ T ch7 ’
, 08 C8[ [ Chs ,
@J L1 A7A8[ | Li-
| L2+ BO.B10| | L2+ |
. 09 c9l | Ccho . ®_}
010 Ci0] [ chio
| Z ﬂ L2 AGAI0[ | L2- |
' L2+ B11.B12| | L2+ '
o1 C11[ [ Chit
| 012 Ciz[ [ Chi2 |
e @_1 L2- ATTAT2] | L2- ,
| L2+ B13,B14| | L2+ |
013 Ci3] | Chi3 | I_E:j
' 014 Gi4] | chi4 .
| @—‘ Lo- A13A14] | Le- |
L2+ B15B16] | L2+
' 015 C15| | Chis '
016 C16[ [ Chié
| @J L2 Al5,Al6] | L2- |
' . 23R 1o, | | s2av :
| Supervise m——T |
| Fuse T
L2- ov
' EM %] '

Figure 157. DO814 with TU830/TU833 Extended MTU Process Connections
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Figure 158 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 L+ [
| - ov |
! —9 Fi L1'T___ \
’ LO1+ — 1 Al L1+ i
1 L1 B1 Ch1
| @ 02 B2| [ Ch2 .
| L1+ 2 as| | L1+ |
. @ 03 — -1y e . IZ::I
04 B4| | Cha X
| @_1 Li- A4l [ L1- |
F3
' L1+ — 1 A5 L1+ '
@ 05 C— Bs]| Chs
| 06 B6| | Ché |
Ll @_1 L1 A6 | Li- .
L1+ F4
— 1 A7 L1+ ’
| @ 07 — g7[| ch7
, 08 B8| | Chs .
@_1 L1- As| | Li-
| L2+ [—E5—| A9 L2+ |
. 09 —— po| | che . ®_I
010 Bi0 | | Ch10
| @—‘ L2- Al0] | L2- |
F6
! L2+ — 1 Al L2+ !
011 LT By1] [Ch11
| 012 B12 | | Ch12 |
. L @_1 2 At2] | Lo .
F7
’ L2+ ——1 A13 12+ |
@ 013 ——"p13] [chi3 ' [:]
' 014 B14| | Ch14 '
Rz e
L2+ A15 L2+
! @ 015 —T gis] |chis !
016 B16] | Ch16
| @_1 L2 Al6] | Lo- |
' S _ Lo+ | | +24v '
| upervise L2+] | | |
, ] L2 ov ,
EM u A dl
e L — |

Figure 158. DO814 with TU838 Extended MTU Process Connections
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Figure 159 shows the process connections for the DO814 when installed on a
TUS810 or TU814 Compact MTU.

I — T SR TR TProcess
' (or TU814) '
| | 24V Power Supply
' S . L1+ _ | | +24V '
upervise O+
’ < L1- ov |

O
N
> w0

03 Cc2| | Ch3

04 B2 | Ch4
Li- A2[] Li- |

Cht
ch2 .
L1- )

05 Cc3| | Ch5 |

Li- A3| | L1-

o7 Cc4| | Ch7
o8 B4[ | Ch8

ny
.

.
Pl
7

7

7

|

09 C5| | Ch9 '
010 B5[ | Ch10 ?

L2- A5| | L2- |

|

L2+
011 C6| | Chi1
012 B6[ | Chi2
= L2- AB[ | Lo-
L2+ ’
013 C7| | Ch13
014 B7| | Chi4 .
L2- A7l Lo K
L2+
015 c8| | chis '
016 B8| | Chi6
| e Lo A8 Lo- |
i Suver Lo+ g | | +24V Z
upervise L2+ | 24V Power
D ov
L2-
: EM Supply
I______"'__|____T L. L

Figure 159. DO814 with TU810 or TU814 Compact MTU Process Connections
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Figure 160 shows the process connections for the Digital Output Module DO814
when installed on a TU812 Compact MTU.

L I i B

) +24v QUPTIA. 1
| Supervise
. uP1[14 | | 14
| oV ZPi 2, | _ 2
. @ b‘? TZP1!15 | | 18]
] Z] 02 | o s1s, o o a
' L1+ che  sote, | | _ 16l
| @ 83 l_ch3 s34, ' | '
' @—‘ LL11' Chd S4V | | \41|
| @ 85 Chs _ s5.5, o6
i @_1 K ché  s6i8 | | 18/ o

| | i rocess

e @ |(_)1; ch7  S7,6 | | >—5-|— Connection
’ o8 chg  s819 . >19
, @ l ,_L21+ Ch9 SQI 7 ’ | >_Z| __/
| @ S Ch10  $1020 20, - -
' Za—f L2- cni1 s1i[8, | |58
| @ oot Chi2 S1221, » =21
' 012 chia siale, | | >_9J_
|| K
|| 124 Cchi4 s1422, ' | 22
i @ 8]2 Chi5 s15|10 | | 1o|
. @—‘ L2- chi6  S1623 23
| @ oLfg +24V gUP2 11 ’ | 11!
| b= ) [ —
| vV zP212
.| Supervise § | ZP2I25 | | |
| EM M3 . =13
i_ b g S ) R S

Figure 160. DO814 with TU812 Compact MTU Process Connections
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DO815 Digital Output Module 24 V, 2 A, Current Sourcing

Features
\ /
* 8 channels for 24 V d.c. current sourcing / “\k\r
outputs. : "~
* 2 isolated groups of 4 channels with under w —]
voltage detection. (o]
*  OSP sets outputs to predetermined state 1
upon communication error. F ) C
e  Output status indicators and a channel 2
wise error flag. oF
e Short-circuit protection to ground and 3
positive supply. 3F
e Over load protection. 4
4F
*  Open load and short-circuit detection. s ) C
*  Two output fault operation modes: 5F
Automatic reset mode and Fault latching 6
mode.
: . s 6F
*  Inductive load driving capability. 7
e  Filament lamp load up to 10W. Y C
8
Description 8F
The DOS815 is a 8 channel 24 V digital output DOB15
module for the S800 I/O. The output voltage 8ch 24V 2A
range is 10 to 30 V and the maximum

continuous output current is \, ‘\’ﬁ
2 A @ 24 V. The outputs are protected against

short 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 TU810,
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. DOS815 Digital Output Module Specifications

DO815

Feature Digital Output Module

Number of channels 8 (2x4)

Type of output High side driver,
current limited

Process voltage (L+)

Normal 24V d.c.

Range 10-32Vd.c.

On-state output voltage drop Max. 0.5V

Load current, maximum 2A @ 24V,
25A@30V

Total permissible current of outputs per |Max. 6 A

group

Loop monitoring Open circuit and short circuit detection
in energized state.

Short circuit current Max. 4 A

Open load detection current(") <6mA

Leakage current, maximum Max. 500 A

Output impedance <0.25 ohm

Filament lamp load Max. 10W

only in Automatic reset mode

Inductive load switch off energy Max. 1J
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Table 83. DOS815 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 )

4W@24V

Output Set as Predetermined (OSP)
timer

256 3 512, 1024 ms

Isolation

Groupwise isolated from ground

Module termination units

TU810, TU812™), TU814 or TUS30

MTU keying code

AA

Rated insulation voltage

50V

Dielectric test voltage

500V a.c.

On active signal

Current per group is limited to 5 A.

)
) Power dissipation is calculated with 70 percent of the channels activated.
) 256 ms are used for Master. Set by the user for MOD.

)
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Block Diagram DO815

BIC GROUP 1 X2
I I el m
i | | CH14 F14 OUTPUT |
. | ERR.(%) (% DRIVERS L1+
FAULT R®— 4y r
| RUN )— |'| ) L1+ !
' WARNING R— ' o1 s _’z > o1
| ose @ - e\ T
' ; ' CH2 02
X | 45V “,:2:01 | ‘ > é ;z ‘—’—f 3
. . lcha | = NN : 3
< SVl A Ly CHA ) 5 Liv, | &
& | | POWER-OK| @ | ) |, cTR | & ;z > or o
S T LI - o
% | OV;__’ 1 < L4_ - > (gb
. g
& | DAT | L ] o
o« ' -
& ‘N |RS-485
r DAT-N <> | eRouP2
3 m L. .. T T T T I
g | POS0-9 N o CHE8 PSS ourRuT '
| BLOCK 4 |4\ ==r Q? Q? DRIVERS L2+ |
. '/, 58 ° v ]
| FISEE z > 4 2
> 58 | =E 05-8 ' |
| EEPROM [« ”14' e 8 N\« / |
| fom, £ | 2|
e _

Figure 161. DOS815 Block Diagram
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Process Connections

Table 84. DOS815 Process Connections

Process Tusto TUs12 | TUB30/TUS33
Connection (or TU.81 4) Terminal Terminal
Terminal
+24 Vd.c. L1+ (2) 1,14 L1+ (2)
OVd.c. L1- 2,15 L1-(2)
Ch 1/L1+ - - B1, B2
Ch 1 Output C1, B1 3,16 Ct1,C2
Ch 1/L1- A1 - A1, A2
Ch 2/L1+ - - B3, B4
Ch 2 Output C2, B2 4,17 C3
Ch 2/, L1- A2 - A3, A4
Ch 3/L1+ - - B5, B6
Ch 30utput C3, B3 5,18 C5
Ch 3/ L1- A3 - A5, A6
Ch 4/ L1+ - - B7, B8
Ch 4 Output C4, B4 6, 19 C7
Ch 4/ L1- A4 - A7, A8
Ch 5/ L2+ - - B9, B10
Ch 5 Qutput C5, B5 7,20 C9
Ch 5/ L2- A5 - A9, A10
Ch 6/ L2+ - - B11, B12
Ch 6 Output Ceo, B6 8, 21 C11
Ch 6/ L2- A6 - A11, A12

406 3BSE020924-510 B



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

Table 84. DO815 Process Connections (Continued)

Process Tug10 TU812 TU830/TU833
. (or TUB14) . .
Connection . Terminal Terminal
Terminal

Ch7/ L2+ - - B13, B14

Ch 7 Output C7,B7 9, 22 C13

Ch7/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 162 shows the process connections for the Digital Output Module DO815
when installed on a TU830/TU833 Extended MTU.

LT '
L1

L1+4V [ [
| Fuse  14-° ov |
, B AN ,
L1+ B1i.B2 L1+
| - Ci[ | chi |
, T o1 c2 .
<« L1- ATAZ[ | Li-
| L1+ B3.,B4 L1+ |
. ° Cc3[ [ ch2 ,
o2 C4 I::j
| Li- ASAA T Li- !
! L1+ B5.A6 L1+ !
Y C5[ | Ch3
| ) SO o |
. L1- A5.A6] | Li1-
L1+ B7.B8 L1+
| . BT cha |
, T o4 c8|
L1- A7,A8 L1-
| L2+ B9,B10 L2+ |
| o C9 Chs |
705 C10
| L2- ASATO[ | Lo- |
' L2+ B11,B12| | L2+ '
— CTII | Che
| 1 _06 Ci12 |
L Lo- ATTATZ [ Lo-
| L2+ B13,B14] L2+ |
- c13[ | ch7
' 1_07 ci14 .
L2- AT3AT4] | Lo- |
| L2+ B15,B16| | L2+ |
' . c15] [ chs .
1 _o0s8 C16
| L2- ATSATE[ [ Lo |
' L3A L || veav '
| m—— |
—e Fuse _
L2- ov
' EM -9

Figure 162. DO815 with TU830/TU833 Extended MTU Process Connections
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Figure 163 shows the process connections for the Digital Output Module DO815
when installed on a TU812 Compact MTU.

Process
Connection

e

.- T T T T T T T iliaaa B
. SOB15 TU812 _. .
| 424V UP1'_1 —I '_ 1—|
i uP1|14 | 14
oV _zZP1, 2. , | 2

' L1+ zeifts, | | 18]
| —p ? o T >0

L1- | Chi S1: 3 1 Bl
I L1+ Cht 82@ | | 16|
! g * o3 1 Ch2 s3t4, ' 4
| L1- | Ch2 s4|17 | | 17|

L1+ | - )
. _ Ch3 S5/ 5 5
| - 4—@ o2 | ons  ssls, | | N
. Li+ | Ch4 37; 6 | | - 6
| 4@@ * oz Ch4 88!19 ST
! :—21+ chs Sol7, | | >
| b " o | Chs  S1020. , . —20.
' [2- che sti|8, | |58
| L2+ Cheé  s12@21_ + 21
i 1 4_@ “r Eg? #,MI—QO— | | >—9-li
. Los Ch7 _ S14ig2. ' | _22
| *57 chs s15|1o | | 1o|
, Lo- — | ch8  s1628, 23
| - L2t +24V_gUP2/11 | | 11 |
| el =
| oV zpot2, | | J12
' ZP2i25 25
| EM EM 18, | | 13
;_ * o . S R R —

Figure 163. DO815 with TU812 Compact MTU Process Connections
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Appendix A Specifications

Figure 164 shows the process connections for the DO815 when installed on a
TUS810 or TU814 Compact MTU.

I 0055 = —TUé1()_ T |—Process
i (or TU814) |
' L1+ _ | | +24v '
| L1- t ov |
I L1+ I
| o1 I | ®—‘
i L1- A L1- |
. «@ p— col | onz .

o2 B2 IZ:ZI
| Li- A2[ [ Li1- !
| — L1+ s ch3 |
| * o3 B3 |
e Li- A3[ | L1- .

L1+
! > * o1 g™ ’
| Li- A4l T L1- |
. _ = cs| | chs \
| 22 R Lo | <
' - Las cel | che I
QI 7= : |
= L2- AB[ [ Lo- :
’ . et c7l | chr ’
' 1 oz B7 . E::I
| 2 = |
L2

. _ 3 cs| | chs .
| @ i ?ﬁ ?\g L2- |
i L2e +24V |
: ML Le- v :
L '—m————m———————— = ]— - — -3

Figure 164. DOS815 with TU810 or TU814 Compact MTU Process Connections
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DO818 Digital Output Module 24 V, 0.5 A, Current Sinking

Features g\
. 32 channels for 24 V d.c. ]

e 2isolated groups (RIV50V) with 16 channels and e
one process voltage supervision input in each group.

N

*  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. This module has 16 digital outputs. The
output voltage range is 12 to 32 volt and the maximum
continuous output current 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 s
and one voltage supervision input in each group. 3h 249 08

E]

ENENENENENERENENENERENENERERERE

INEd

Each output channel consists of a short circuit and over & ] i/
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 gcpy (typ 1.4A). During the repetitive mode short circuit
current, the limit is set to Iy (gcy (typ1.1A). If this operation leads to an
overtemperature condition, over 135°C, a second protection level (Tj > 135°C)
changes the output into a low duty cycle PWM (selective thermal shutdown with
restart) to prevent critical chip temperatures. If base chip temperature reaches a
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critical temperature, all 8 outputs are turned off. The output circuitry will shut off if
the process power drops below 11V.

The I/0 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 (TUS819) has two D-sub 25 pin
connectors for interfacing with the process.

Technical Data

Table 85. DOS18 Digital Output Module Specifications

Feature - DO818
Digital Output Module
Number of channels 32 (2x 16)
Type of output Transistor current sourcing, current
limited
Voltage range 12-32Vd.c.
Load current, maximum 05A
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 5 V (Modulebus) | Typ 70 mA
Power dissipation () 28 W
Current consumption 24 V (process 40mA
power supply, UPx)
Output Set as Predetermined (OSP) 256, 512, 1024 ms
timer
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Table 85. DOS818 Digital Output Module Specifications (Continued)

Feature

D0818
Digital Output Module

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.

3BSE020924-510 B

413



DO818 Digital Output Module 24 V, 0.5 A, Current Sinking Appendix A Specifications

Block Diagram DO818

BIC

EEPROM GROUP 1 T

RUN

Isalated high / 4—] o1
side driver &

FAULT

WARNING

osP at =

1717

|zalaad high — 24
slda driver o0

RE485 15

+0 DATA BUE 25T S

MBI-1_32ch
» FPGA GROUF 2

RE4ES

Isalated high ar
side driver 018 -

az o33

Fasat &
Dooc

Ao-Hdomzzo00 wWOMOOoADTD

chi Isalated high &
sida driver =

D oOmMZZ00 wWCEMrCOOo=

POS0-6 Channal ndicatons

I
—&

BLOCK. Chiz ]

r

Figure 165. DO818 Block Diagram
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Process Connections

Table 86. DO818 Process Connections

Cz;ﬁ‘;if;n TU830 TU818 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)
Ch1/Ch2, 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 C3 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 C5 D3 7 (X1a)
Ch 10 Output B5 C3 20 (X1a)
Ch 9/Ch 10, L1 - A5 - -
Ch 11 Output C6 B3 8 (X1a)
Ch 12 Output B6 A3 21 (X1a)
Ch11/Ch 12, L1 - A6 - -
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Table 86. DOS818 Process Connections (Continued)

Cz;z‘;if;n TU830 TU818 TU819
Ch 13 Output c7 D4 9 (X1a)
Ch 14 Output B7 C4 22 (X1a)
Ch 13/Ch 14, L1 - A7 - -
Ch 15 Output C8 B4 10 (X1a)
Ch 16 Output B8 A4 23 (X1a)
Ch 15/Ch 16, L1 - A8 - -
Ch 17 Output C9 D5 3 (X1b)
Ch 18 Output B9 C5 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 Ci1 D6 5 (X1b)
Ch 22 Output B11 C6 18 (X1b)
Ch 21/Ch 22, L2 - Al - -
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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DO818 Digital Output Module 24 V, 0.5 A, Current Sinking

Table 86. DOS818 Process Connections (Continued)

C:;ﬁ‘;if;n TU830 TU818 TU819
Ch 28 Output B14 A7 21 (X1b)
Ch 27/Ch 28, L2 - Al4 - -
Ch 29 Output Ci15 D8 9 (X1b)
Ch 30 Output B15 c8 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. Lo+ (2) L2+ (2) 1,14, 11, 24 (X1b)
oVd.c. Lo- (2) L2- (2) 2,15, 12, 25 (X1b)

Figure 166 shows the Field connection example with TU830 Extended Module

Termination Unit.

* FUSE max 6,3A due to limitation in UL standards.

Figure 167 shows Field connection example with TU818 Compact Module

Termination Unit.

Figure 168 shows Field connection example with TU819 Compact Module

Termination Unit.
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TUB30
DO&18 module | X2 X1
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Figure 166. Field connection example with TU830 Extended Module Termination
Unit
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TUB18
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DO818 module kz D cC B A
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Figure 167. Field connection example with TU818 Compact Module Termination
Unit
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TUB19
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Figure 168. Field connection example with TU819 Compact Module Termination

Unit
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D0820 Digital Output Module, Relay Normally Open

Features

2

* 8 channels for 230 V a.c./d.c. relay
Normal Open (NO) outputs.

. 8 isolated channels.

e 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/O.
The maximum output voltage is 250 V
a.c./d.c. and the maximum continuous output
current 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.

g @ ~ o o > w ~ Qoim'n
EE \ W v
~
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Six different types of MTUSs can be used. The TU831/TU851 Extended MTU,
TUS811 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. DOS820 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/R >10 ms

Max break power

a.c. 720 VA @ power factor > 0.4,
d.c40 W L/R <40 ms

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Pick-up time, maximum 9ms
Release time, maximum 5ms
Number of operations per hour, 2000
maximum

Number of operations per lifetime:

Mechanical >20 x 10°
Electrical >1x10°

422

3BSE020924-510 B



Appendix A Specifications DO820 Digital Output Module, Relay Normally Open

Table 87. DOS820 Digital Output Module Specifications (Continued)

D0820

Feature Digital Output Module

Current consumption 5 V (Modulebus) |60 mA

Current consumption 24 V (Modulebus) | 140 mA

Power dissipation (1) 29 W

Output Set as Predetermined (OSP) 256, 512, 1024 ms

timer

Power supervision 24/12 V Relay power converter monitor

Isolation Individually isolated from ground

Module termination units TU811, TU813, TU831, TU836, TU837,
or TU851

MTU keying code AD

Rated insulation voltage 250 V

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

X1 OUTPUT CHANNELS
g~ — — " — - I e m
12V
| ov-24v | | 24V |
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é | 0SP ®— | | 12V Jision |
G | ERROR 1-8 SI' 54
g +5VI [ | [
2 | SV o ] © (To12] | 2
g |POWER-O(3/K= % :: '\g:g | !CH1 @ . é
I =N ‘ | 021 g)
N ' CH @ NEEYPRE
[ DATN | [Rs-485| 4>, 4—4—%@ &
| POS0-9 || ! |
' BLOCK N Co |
| L |
| | 08.1
| | _
i EEPROM [4—» | CHﬁ@@ 082
Lo [ 3

Figure 169. DOS820 Block Diagram
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Process Connections

Table 88. DO820 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 Al 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) A6
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 A6 A6 62 A6 (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 cs 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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Figure 170 shows the process connections for the Digital Output Module DO820
when installed on a TU831 Extended MTU.

- L
DO820 [ Tus3i MProcess
© [ 5-250V
| a.c/d.c.
7%7 01.1 B1l | Chi.1 | ®_|
01.2 A1 Chi.2 |
? 021 B2| | Ch2.1 |
022 AZ[ [ Ch2.2 ,
?’ 03.1 B3 | Cha.1 . ij
032 A3 [ Ch32 ,
|
? 04.1 B4| | Ch4.1
042 A4l | Ch4.2 |
? 051 BS| | chs.1 |
- 5 - 250V
05.2 AB| | Ch5.2 . e
4’?’ 06.1 B6| | Che.1 - @
06.2 Ab| | Ch6.2 i «
? 07.1 B7| | Ch7.1 |
072 A7 [ Ch7.2
? 08.1 B8| | Ch8.1 |
082 A8l [ Cchs.2 - ’E:'
EM '
. J L -

Figure 170. DO820 with TU831 Extended MTU Process Connections
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Figure 171 shows the process connections for the DO820 when installed on a
TUS811 or TU813 Compact MTU.

N — DOs20 T+ TUS11/TU8I3 [] "Process B
| |
' ' 5- 250V
| | a.c/d.c.
| E o1z AT Tonts | X
| ? 021 c2| | ch2.1 |
. 022 A2[ [ Ch2.2 ,
| |
\ ?’ 03.1 B3| | Cch3.1 | ,Ej
| 032 A3[ [ Ch3.2 i
' ? 04.1 c4l | cha I
| 042 A4l | Ch4.2 |
| pec 051 os |
' e e
| |
i e R R R
i ? 07.1 B7| | ch7.1 |
072 A7[ [ ch7.2
| ?ﬁ 08.1 cal | chs.1 |
. 082 A8 | Chs.2 ! ,E:'
| |
| |
] EM ]
L '—————— = ] . _ .3 L. -

Figure 171. DO820 with TU811 or TU813 Compact MTU Process Connections
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Figure 172 shows the process connections for the DO820 when installed on a

TU836 Extended MTU.
DO820 [] Tu836 |—Process
L1 ,
[ | 5 - 250V
N1 . a.c/d.c.
N1 |
3.15A '
01.1 ———— 11[ | Ch1.1 |
012 —— q2[[Chi2 | ®_\
? 0241 ISR o] | cha |
022 L——T 22[] Ch22 .
7%’ 03.1 1A 5] | chat . ,E:'
032 ——T 3>[[Ch32 i
[ ] 3.15A '
? 04.1 22 41| | Ch4d |
042 LT 42]| Ch4.2
? 05.1 S8R 51| | chs 1 |
052 —— 2] | chs.2 .
? 06.1 18R 61| | che.1 | R
062 C—— T ®&2[ [ Cche2 I |
[
? 07.1 =158 71| | oh.1 |
Q72 L 1772]] ch7.2
08.1 2R 81| | cha.t |
082 C—— 82| cChs2 . ,E:l
L2 '
L2 | 5 - 250V
N2 a.c/d.c.
EM [N2 i
I L. . .

Figure 172. DO820 with TU836 Extended MTU Process Connections
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Figure 173 shows the process connections for the DO820 when installed on a

TU837 Extended MTU.
"~ D0820 [ TU837 MProcess
ZP1 N1 ) 0-250V
| N1 | a.c./d.c.
1 11 1
12
| 13 |
14 '
? 011 B1 Chi.1 , E;j
| 012 ——— Al |
, 3158 ,
| ? 02.1 B2| | | cha.1 |
, 22 —— A2 .
| 315A |
, 7%7 03.1 B3| | Cha.
0 3.2 —1 A3 Ch3.2 "‘
| 1 315A ’ 0250V T
' . a.c./d.c)
04.1 B4 Ch4.1 ,
| 042 ——— A4| | _Ch42 !
. 3.15 . 0-250V .
a.c./d.c|
| ? 05.1 B5 |
. 052 ——— A5
| R |
, 7%7 06.1 B6 ,
062 —— A6
SisA |
| || 3.15A
i ? 07.1 B7| | Ch7.1
072 —— A7 Ch7.2 [
T -
, —315R— , 0-250V
a.c./d.c|
| ? 08.1 B8 Chs.1 |
082 —— A8 Chs.2 )
| [B— ' [ ]
3.15 25 0-250V
| 26 | a.c./d.c|
, 27
28
| NZ |
EM ZP2 N2 .

Figure 173. DO820 with TU837 Extended MTU Process Connections
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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.
Output 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
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. DOS821 Digital Output Module Specifications

Feature . DO821
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/R >10 ms

Max break power

a.c. 720 VA @ power factor > 0.4,
d.c. 40 WL/R <40 ms

Maximum field cable length (d.c., a.c.)

600 meters (656 yd.)

Pick-up time, maximum 9ms
Release time, maximum 5ms
Number of operations per hour, 2000
maximum

Number of operations per lifetime:

Mechanical >20 x 10°
Electrical >1x10°
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Table 89. DOS21 Digital Output Module Specifications (Continued)

DO821

Feature Digital Output Module

Current consumption 5 V (Modulebus) |60 mA

Current consumption 24 V (Modulebus) | 140 mA

Power dissipation (1) 29 W

Output Set as Predetermined (OSP) 256, 512, 1024 ms

timer

Power supervision 24/12 V Relay power converter monitor

Isolation Individually isolated from ground
(RIV=250 V)

Module termination units TU811, TU813, TU831, TU836, TU837,
or TU851

MTU keying code CA

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 DO821

xt _BC_ OUTPUTCHANNELS
" oav N B N
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| ov-24v || 24V |
: o X2
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. RUN (Q—— | |
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=z | OSP ¥— | | "2 Vision |
é | ERROR18@I r
o |. +5VI ] .
o Vo 21 p MBI | \CH1 Q? o123
g POWER-OO\}% Al asc E N g
@ ~ .
2 1 - | 9
| DAT | . @ 022 | 3
DAT-N _ [RS-485/4> 4—’—%@ g
| POs0-9 R N | |
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| || ‘ |
i i | 08.1)
i EEPROM |« ' 'CHQ @@ "?os.zi
L Ol J

Figure 174. DO821 Block Diagram
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Appendix A Specifications

Process Connections

Table 90. DOS821 Process Connections

Process TU811/TU8B13 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 A1l 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) A6
Ch 4.1 Output Cc4 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 A6 A6 62 A6 (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

434

3BSE020924-510 B




Appendix A Specifications

DO821 Digital Output Module, Relay Normally Closed

Figure 175 shows the process connections for the Digital Output Module DO821

when installed on a TU831 Extended MTU.

S E— bos21 [ TU83l "Process
| |
' ' 5 - 250V
| | a.c/d.c.
| = o1 o1 Loy i 2
| ?— 021 B2| | ch2.1 |
\ 022 A2[ [ Ch2.2 .
| |
. 7%7 03.1 B3| | Cha.1 . ,Ej
| 03.2 A3| | Ch3.2 i
i ? 0441 B4| | Ch4.1 |
042 A4l | Ch4.2
| 7%’ 05.1 B5 ‘
. 052 A5 gf:g; : 5a?c§g.?:\./
| |
i = gy o —r
i ? 07.1 B7| | Ch7.1 |
Q72 A7[ [ Ch7.2
‘ —E— 08.1 Bg| | Ch8.1 ‘
. 082 A8[ | Ch8.2 ' ’Ej
| |
| |
1 EM 1
L 'Y———————_ [P L. ..

Figure 175. DO821 with TU831 Extended MTU Process Connections
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Figure 176 shows the process connections for the DO821 when installed on a
TUS811 or TU813 Compact MTU.

[ Dosai [ TUSI/TUBI3 T[] "Process

5- 250V
a.c/d.c.

0141 B1| | Ch1.1 |
012 A1l [ Chi2 | ®_\

021 C2| | Ch2.1 |
022 A2| | Ch2.2 ,

03.1 B3| | Ch3.1 . ,Ej
03.2 A3[ | Ch32 .

04.1 c4l | cha.1
042 A4 [ Ch4.2

5-250V

05.2 A5| | Ch5.2
a.c/d.c.

06.1 C6| | che.1 '
06.2 A6| | Ch6.2 | @

071 B7| | Ch7.1

Q72 A7| | Ch7.2

=
p=n
=
= !
= 051 85| | ohs1 |
o |
=
=

o)(e}
|0
=

|

ca| | Chs.1 |

A8| | Ch8.2 ' 'Ej
|

Figure 176. DO821 with TU811 or TU813 Compact MTU Process Connections
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DO821 Digital Output Module, Relay Normally Closed

Figure 177 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 '
01.1 ———— 11| ] Ch1.1 | @_‘
| 012 —— 1{2[[cChiz2 |
| 7?’ 021 SI9A o] | chaa |
. Q2.2 ——IE .
| 3.15A |
. ? 03.1 ———— 31| | chai . /Ej
03.2 L——T 32[ [ Ch3.2 |
| |
' 3.15A '
| _E’ 04.1 22 41| | Ch4d |
Q4.2 L T 42]| Ch4.2
| ——t 05.1 358 54] | chs.1 |
| I 052 —" 52| | chs.2 .
3.15A
' ? 06.1 =28 61| | che.t . R
’ 06.2 LT ©2]] Ch6.2 | |
[
| ? 07.1 S8R 4] | ehra |
072 E——T 72[| ch7.2
| ? 08.1 215A g1] | che.1 |
. 082 C—— 82| Chs2 '
1 L2 1
’ [L2 ’ 5- 250V
N2 a.c/d.c.
' EM [N2 '
L 'Ymm—m—————— I L. . .

Figure 177. DO821 with TU836 Extended MTU Process Connections
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Figure 178 shows the process connections for the DO821 when installed on a

TU837 Extended MTU.

r Dosz1 T Tus37 TProcess
| ZP1 N1 | 230V
| i | "
_‘Z’_ 01.1 B1 Ch1.1 .
| | 012 —— Af[X_Chi2 I
l 3.15A 11 | ’—‘—‘
| | —
021 B2| [/ Ch2.1
. 022 —— A2[ ] Ch2.2 .
| 375" 12| | |Bridging |
: ? 031 B3| | | cha.1 .
| 032 ——1 A3 Ch3.2 |
—— ®
1 ] 13 T
| ? 04.1 B4| | Cha.t |
042 ——1 A4 Ch4.2 [
! 3.15A 14 !
230V
| "@* 05.1 B5| | cChs.1 | 9~
! 052 ——— A5 Ch5.2
| 3.15 25 ! @
' ? 06.1 B6| {~ Ch6.1 '
| 062 ——— A6 Ch6.2 |
1 L
T 3.15A o2g Bridging .
| ? 0741 B7 Ch7.1 |
072 —— A7 Ch7.2 J
| STSA o7 : —
= 081 Be| | cna- ! —
' [ 082 ——— A8 Chs.2 ' E:'
\_ﬂ_A_, 230V
| N2 ' 230V
zP2 N2 | L
' EM !
I______E';J____T Lo .
Figure 178. DOS821 with TU837 Extended MTU Process Connections
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DO0828 Channel Relay Output Module

Features
P rmm— N
* 16 channels for 125V d.c. / 250V a.c. relay ~ r -

outputs. R

. 16 isolated channels.

e QOutput status indicators.

||||
I
~

e OSP sets outputs to predetermined state upon
error detection.

Description

The DO828 is an 16 channel 125V d.c./ 250V a.c. T
relay output module for the S800 I/O. The

maximum output voltage is 125V d.c. / 250V a.c.
and the maximum continuous output current is 2A. 0o e
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 41,
the 12 V distributed on the ModuleBus, gives an -

error signal if the voltage disappears, and the Y6 Relay 24.2507
Warning LED turns on. The error signal can be L P
read through the ModuleBus. This supervision can ] /
be enabled/disabled with a parameter.

DO8&28 can be used on the Extended MTU TU851. The TU851 Extended MTU
provides two terminals per channel.
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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 () 35W

Output Set as Predetermined (OSP)
timer

256, 512, 1024 ms

Power supervision

12 V Relay power converter monitor
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DO828 Channel Relay Output Module

Table 91. DOS828 Digital Output Module Specifications (Continued)

Feature

D0828
Digital Output Module

Isolation

Channel wise isolated (RIV 250)

Module termination units

TU851

MTU keying code ED
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 DO828
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Figure 179. DOS828 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 A6
Ch 6.2 Output B6
Ch 7.1 Output A7
Ch 7.2 Output B7
Ch 8.1 Output A8
Ch 8.2 Output B8
Ch 9.1 Output A9
Ch 9.2 Output B9
Ch 10.1 Output A10
Ch 10.2 Output B10
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Table 92. DOS828 Process Connections (Continued)

Process TU851
Connection Terminal
Ch 11.1 QOutput A1
Ch 11.2 Output B11
Ch 12.1 Output A12
Ch 12.2 Output B12
Ch 13.1 Qutput A13
Ch 13.2 Qutput B13
Ch 14.1 Output Al4
Ch 14.2 Output B14
Ch 15.1 Output A15
Ch 15.2 Output B15
Ch 16.1 Qutput A16
Ch 16.2 Qutput B16
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DO828 Channel Relay Output Module

Figure 180 shows the process connections for the Digital Output Module DO828
when installed on a TU851 Extended MTU.

ot

T - T . .

L a I ¥ L]

L L

/
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Jo o [ iz [13 4[5 ]

J
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Figure 180. Field Connection Example with TUS851 Extended MTU
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Appendix A Specifications

DO840 Digital Output Module

Features

. 16 channels for 24 V d.c. current
sourcing outputs.

* 2 isolated 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.

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
limited and over temperature protected high
side driver, EMC protection components,
inductive load suppression, output state
indication LED and optical isolation barrier.

&

S AEAEAEAEAE

i

ANV
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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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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 05A
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

Open circuit and short circuit detection
in energized state.

On-state voltage drop <03V

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 50 V
Dielectric test voltage 500 V a.c.

(1) Power dissipation is calculated with 24 V and 4 A total load.

Block Diagram DO840

o T T T T T T T T T i
| FAULT &Q— |
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| g |
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' UP1 UP2 MBI |
| | Jr FPGA |
. (f:::::::::: .
CH1
OUT1-8 |54 Gircuits 8 '
| ®— |
OUT9-16 |1 circuits CHo-16 |
. ® .
UP1 UP2
T I |
W |
|EM ZP 1
L. _

Figure 181. Block Diagram D0840
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Process Connections

Table 94. DO840 Process Connections

Process TU810 DSub2s |Tussorusss|  TUB42 TU852
Connection (or TU.81 4) 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)
Ch 1/Ch 2, L1+ - - - -
Ch 1 Output C1 3 C1 C1 3 (X1a)
Ch 2 Output B1 16 c2 c2 16 (X1a)
Ch 1/Ch 2, L1- Al - A1, A2 A1, A2 -
Ch 3/Ch 4, L1+ - - - - -
Ch 3 Output c2 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/Ch 6, L1+ - - - - -
Ch 5 Output C3 5 C5 C5 5 (X1a)
Ch 6 Output B3 18 cé6 Cc6 18 (X1a)
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 -
Ch 7/Ch 8, L1+ - - - - -
Ch 7 Output C4 6 Cc7 Cc7 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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Table 94. DO840 Process Connections (Continued)

Process TU810 D-rSUus; 225 TU830/TU833 TU842 TU852
Connection (or TU.81 4) male Terminal TU8.43 Terminal
Terminal Connector(") Terminal
Ch 9 Output C5 7 C9 C9 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 C11 8 (X1a)
Ch 12 Output B6 21 C12 C12 21 (X1a)
Ch 11/Ch 12, L2- A6 - Al11, A12 A11, A12 -
Ch 13/Ch 14, L2+ - - - - -
Ch 13 Output C7 9 C13 C13 9 (X1a)
Ch 14 Output B7 22 C14 C14 22 (X1a)
Ch 13/Ch 14, L2- A7 - A13, A14 A13, A4 -
Ch 15/ Ch16, L2+ - - - - -
Ch 15 Output C8 10 C15 C15 10 (X1a)
Ch 16 Output B8 23 C16 Cc16 23 (X1a)
Ch 15/Ch1e, L2- A8 - A15, A16 A15, A16 -
+24 V d.c. L2+ (2) 11,24 |L2+ (2) Lo+ 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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Figure 182 shows the process connections for the Digital Output Module DO840
when installed on a TU830/TU833 Extended MTU.

r Dosa0 T TU830/TU833 MProcess
' _ LT |
Supervise —— v o I I
| Fuse |_1.‘ ov |
, =R 4 ,
e T
B1.B2 L1+
| 01 Cil [ chi |
. 02 C2[ [ ch2 ,
Zﬂ RE ATAS [ Li-
| B3B4 | Li+ I
. 03 cal [ ch3 .
04 C4 [ Chd E:j
| @ — ] ASAL [ L1 !
. B5.A6l | L1+ .
@ 05 Cs[[ Chs
| 06 Co[ T~ Che |
. @_1 Li- AGA6 | Li- .
B7Bs | Li+
| 07 C7[ [ ch7 ’
. 08 Ce[ [ chs ,
@_/ L1- A7A8 | L1
| Bopi0] | Lo+ |
. @ 09 col | che .
010 C10[ [ chi0
| Zﬂ_l L2- A9,A10 L2- |
' B11,B12 L2+ .
011 C1i[ [ chi1
| 012 Ci2[ ] Chi2 |
. L @_1 [2- ATTAI2[ | L2- ,
| B13.B14| | L2+ |
013 C13| | Cch13
' 014 C14| | Chi4 : I:::I
| Z j — 2 AT3A14 | Lo- |
B15,B16 L2+ |
. 015 G15[ | chis .
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| @ — - A5 At6] ] Le- |
' — 6.3A |
. DX 228 o, || +2av
| | Supervise ¢ m——T |
Fuse 1T
. L2- ov .
EM -9

Figure 182. DO840 with TU830/TU833 Extended MTU Process Connections
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Figure 183 shows the process connections for the Digital Output Module DO840
when installed on a TU810 or TU814 Compact MTU.

I Dosao T  Tuslo [ TProcess

i (or TU814) i
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i z ] L1- Al [L1- i
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Figure 183. DO840 with TU810 or TU814 Compact MTU Process Connections
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Figure 184 shows the process connections for the Digital Output Module DO840
when installed on a TU812 Compact MTU.
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Figure 184. DO840 with TU812 Compact MTU Process Connections
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Figure 185 shows the process connections for the Digital Output Module DO840
when installed on a TU842 or TU843 Redundant MTU.
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Figure 185. DO840 with TU842 or TU843 Redundant MTU Process Connections
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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
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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. DOS880 High Integrity Digital Output Module Specifications

Feature

DO880
Digital Output Module

Number of channels

16

Type of output

Transistor current sourcing, current
limited

per module

Voltage range 19.2-32V
Load current, maximum 05A
Maximum continuos load current total 8A @ <55°C

Short circuit current, maximum

See Figure 186

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 Qto 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

power supply, UPx), no external load

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

458
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Table 95. DOSS0 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 500V a.c.
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Figure 186. 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

icm I:Ej/Q/ SHUNT MUX —&F |

| =D

| MUX

Figure 187. Block Diagram D0S80

3BSE020924-510 B 461



DO880 High Integrity Digital Output Module Appendix A Specifications

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. DOS8S0 Process Connections

TU812
Process TU810 D-Sub 25 TU830/TU833 Tusa2 TU852
. (or TUB14) . TU843 .
Connection \ male Terminal . Terminal
Terminal 1) Terminal
Connector
+24 V d.c. L1+ (2) 1, 14 L1+ (2) L1+ (2) 1,14 (X1aand
X1b)
OVd.c. L1- 2,15 L1-(2) L1-(2) 2,15 (X1aand
X1b)

Ch 1 Qutput C1 3 C1 C1 3 (X1a)
Ch 2 Output B1 16 Cc2 Cc2 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 Qutput C3 5 C5 C5 5 (X1a)
Ch 6 Output B3 18 Cé6 Cé6 18 (X1a)
Ch 5/Ch 6, L1- A3 - A5, A6 A5, A6 -
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 Output C5 7 (03°] C9 7 (X1a)
Ch 10 Output B5 20 C10 C10 20 (X1a)
Ch 9/Ch 10, L2- A5 - A9, A10 A9, A10 -
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Table 96. DO880 Process Connections (Continued)

TU812
Process TU810 D-Sub 25 TU830/TU833 Tus4a2 TU852
. (or TUB14) . TU843 .
Connection \ male Terminal . Terminal
Terminal Connector(") Terminal
Ch 11 Output C6 8 Ci1 C11 8 (X1a)
Ch 12 QOutput B6 21 C12 C12 21 (X1a)
Ch 11/Ch 12, L2- A6 - A11, A12 A11, A12 -
Ch 13 Output Cc7 9 C13 C13 9 (X1a)
Ch 14 Output B7 22 C14 Ci14 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/Ch1e, 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 188 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU830/TU833 Extended MTU.
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Figure 188. DO8S0 with TU830/TU833 Extended MTU Process Connections
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Figure 189 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU810 or TU814 Compact MTU.
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Figure 189. DO880 with TU810 or TU814 Compact MTU Process Connections
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Figure 190 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU812 Compact MTU.
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Figure 190. DO8SO with TU812 Compact MTU Process Connections
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Figure 191 shows the process connections for the High Integrity Digital Output
Module DO880 when installed on a TU842 or TU843 Redundant MTU.
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Figure 191. DO8S0 with TU842 or TU843 Redundant MTU Process Connections
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DP820 Incremental Pulse Counter Module

Features

. Two channels. /‘\ f-\k

J Interface for RS422,5V, 12V, 24V and
13 mA transducer signal levels.

*  Simultaneous pulse count and frequency
measurement.

*  Pulse count (length/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.

BIBRIFRAEIE

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).

ﬂ 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:
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Figure 192. Up/Down Pulse Mode

A LTIl L
B L [T | |

|
PULSE ' I
|

COUNT 1,0

Figure 193. Count/Direction Mode
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Figure 194. Quadrature Mode, #1 (Count on Pos. Edge Input A)
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Figure 195. Quadrature Mode, #2 (Count on Pos. Edge and
Neg. Edge Input A)
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Figure 196. 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

DI

Counter
Value

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.

e e

Level sensitive

Edge sensitive

[

\l|/ N4

Figure 197. 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 Frgp The
frequency value (Fx) is calculated as:

Fx = Frgp 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. po | L
A A
DOVALUE=1 DOVALUE=0
4. po | L
N A
COINC and DOVALUE=1 DOVALUE=0

Figure 198. 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

3BSE020924-510 B 475



DP820 Incremental Pulse Counter Module

Appendix A Specifications

Table 97. Description of LED-Indicators (Continued)

Name Name Color Comments
STH ST2 Yellow | Activated on each pulse on ST input
(>0.5s flash)
DI DI2 Yellow | Activated on each pulse on DI input
(>0.5s flash)
SY1 SYy2 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 30 Vd.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 pus
1 us or 220 us
220 us or 2.2 ms

476

3BSE020924-510 B




Appendix A Specifications DP820 Incremental Pulse Counter Module

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 us

Pulse encoding = u/d or c/d 200 kHz /2.5 ps
Pulse encoding = quadrature 100 kHz /5 us

Max input frequency / Min pulse width, input A
and B for the 12V range (only TU830)

Filter = unfiltered Not allowed
Filter =1 us

Pulse encoding = u/d or c/d 200 kHz /2.5 s
Pulse encoding = quadrature 100 kHz / 5 us

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 s

Pulse encoding = quadrature

100 kHz / 5 us
Max. input frequency/Min. pulse width,
input ST
All voltage ranges
Filter = 1 us 200 kHz /2.5 pus
Filter = 220 s 1 kHz /500 us
Max. input frequency/Min. pulse width,
input DI
Filter = 220 us 1 kHz / 500 us
Filter =2.2 ms 0.1 kHz / 5ms
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Table 98. DP820 Incremental Pulse Counter Module Specifications (Continued)

Feature DP820
Digital Pulse Counter
Input impedance, A, B and ST -inputs 100 X" 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 2.5 kQ
Input signal voltage range
Input A, B, ST
RS422/+5 V /13 mA - range
“1” 25Vto30V
“0” -:30Vto1.0V
12 V - range (external resistance)@
“1” 8Vto30V
“0” -30Vto2.0V
24 V - range (only TU830)®)
“1” 15Vto 30V
“0” -30Vto 5.0V
Input DI
“1” 15Vto 30V
“0” -30Vto 5.0V
Digital output, max. load current 05A
Digital output, max. short circuit current 2.4 A
Digital output, max. leakage current 10 pA
Digital output, max. output impedance 0.4 Q
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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 10°®

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 50 V
Dielectric test voltage 500 V a.c.

(1) Load20mAat5V,8mAat2.5V

(2) With TU830 external resistor 1.8 k() see Figure 203.

With TU810, TU814 external resistor ca 920 ), see Figure 200.

(3) With external resistor also TU810, TU814
External resistor 1.8 k() see Figure 200.
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Block Diagram DP820
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Figure 199. DP820 Block Diagram
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Process Connections

Table 99. DP820 Process Connections

Process | Uity | Desub oy | TUSOTUES
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+ c2 4 C3
Ch1, CB- B2 17 C4
Ch1, VB_1 - - B3
Cht,VB_2 - - B4
Ch1, Zp A2 - A3, A4
Ch1, CST+ C3 5 C5
Ch1, CST- B3 18 cé6
Ch1, VST_1 - - B5
Ch1, VST_2 - - B6
Chi, Zp A3 - A5, A6
Ch1, DI C4 6 C7
Ch1, DO B4 19 C8
Ch1, L1+ - - B7
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Table 99. DP820 Process Connections (Continued)

JProcess | (i TUstey | D.Subzswale | TUU/TUSES
Terminal Connector (1)

Ch1, L1+ - - B8
Chi, Zp A4 i A7, A8
Ch2, CA+ C5 7 C9
Ch2, CA- B5 20 c10
Ch2, VA_1 - - B9
Ch2,VA_2 - - B10
Ch2, Zp A5 - A9, A10
Ch2, CB+ C6 8 C11
Ch2, CB- B6 21 Cc12
Ch2, VB_1 - - B11
Ch2,VvB_2 - - B12
Ch2, Zp A6 - A11, A12
Ch2, CST+ C7 9 C13
Ch2, CST- B7 22 C14
Ch2, VST_1 - - B13
Ch2, VST_2 - - B14
Ch2, Zp A7 - A13, A14
Ch2, DI C8 10 Ci15
Ch2, DO B8 23 Ci16
Ch2, L2+ - - B15
Ch2, L2+ - - B16
ch2, Zp A8 ; A15, A16
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Table 99. DP820 Process Connections (Continued)

TU810 TU812
Process (or TUB14) D-Sub 25 Male | 1U830/TU833
Connection . 1) 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 200 shows the process connections for DP820 when installed on a TU810 or

TU814 MTU.
~ "PROCESS | +24V S+ tustoor K
RS422 | oo | w2av |l[L1+ | Tus1a oL+ DP820 |
oVl l ov | ]|L1- | 1-
: E| E 11 FeY CA+ 1 |
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Figure 200. DP820 with TU810 or TU814 MTU Process Connections
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Figure 201 shows the process connections for DP820 when installed on a TU812

MTU.
e S e T T )
4 14_1 L1+ DP820 |
_2§ G SAs 41 |
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Figure 201. DP820 with TU812 MTU Process Connections

3BSE020924-510 B 485



DP820 Incremental Pulse Counter Module Appendix A Specifications

Figure 202 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.
______ M4, ~ — T =TnikanTiigae T
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Figure 202. DP820 with TU830 MTU Process Connections and with Transducer
Connections
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Figure 203 shows the process connections for DP820 when installed on a TU830 MTU,
and with +24 V transducer connected to channel 1 and +12 V transducer to channel 2.
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Figure 203. DP820 with TU830 MTU Process Connections and Transducer
Connections
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Features
. 8 channels.

e  The modules can be used in both single
and redundant applications.

. Interface for NAMUR, 12 V and 24 V
transducer signal levels.

*  Each channel can be configured for
pulse count or frequency measurement.

*  The inputs can also be read as DI
signals.

*  Pulse count by accumulation in a 16 bit
counter.

*  Frequency (speed) measurement 0.5 Hz
- 20 kHz.

*  Advanced on-board diagnostics.

Description

The DP840 module consists of 8 identical
independent channels. Each channel can be
used for pulse count or frequency (speed)
measurement. The inputs can also be read as
DI signals.

Each channel has a configurable input filter.

The module perform self-diagnostics
cyclically. Module diagnostics include
among other things:

/\
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-
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i

¢

*  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
TU830/TU833 - X X X
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Table 100. Function and Signal Range with Different MTUs (Continued)

Redundant configuration

Single configuration

MTU type

Namur
sensors

12V
sensors

24V
sensors

Namur
sensors

12V
sensors

24V
sensors

TU842/TU843

TU844/TU845

TU852/

X | X | X

X | X | X

TU854

X | X | 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 / SI‘

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 24 V d.c.

(19.2to 30V 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 us, 800 ps and 6400 ps,
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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 us input filter: 0.5 Hz - 20 kHz

100 ps input filter®: 0.5 Hz - 5 kHz
800 us 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 us

100 ps input filter: 100 ps
800 us input filter: 800 us
6400 us input filter: 6400 us

Input thresholds, NAMUR

Open wire: 0 mA <y < 0.1 mA
Contact open: 0.1 mA < Ijy< 1.6 mA
Contact closed: 1.6 mA < [jy< 6.0 mA
Short circuit: ;) > 6.0 mA

Input thresholds, 12V /24 V

With external resistor for cable
supervision

Open wire: 0V <V|y< 0.1V
Contact open: 0.1 V<V|y<16V
Contact closed: 1.6 V< V|y<6.0V
Short circuit: Viy > 6.0 V

Input threshold, 12 V
No resistors for cable supervision

Contact open: 0V <V <5.0V
Contact closed: V|y > 5.0V

Input threshold, 24 V
No resistors for cable supervision

Contact open: 0 <V < 8.3V
Contact closed: V| > 8.3V

Maximum pulse frequency

20 kHz®)

Hysteresis

(lon - lorg) / Input threshold: >20%
or
(Von - Vorg) / Input threshold: >20%

Input impedance

NAMUR: 1 kQ +/-10%
12 V range: 2.8 kG +/-10%
24 V range: 4.0 kQ +/-10%
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Table 101. DP840 Incremental Pulse Counter Module Specifications (Continued)

DP840

Feature Digital Pulse Counter

Sensor supply (voltage, max 20 mA NAMUR: 8.2V +/-10%
per channel) 12 Vrange: 12V +/-10%
24 Vrange: V|, - (3.0 +/-1.0) V

Sensor supply (current) 38 mA +- 10%

Max. measurement error, frequency Max relative errort)
measurement 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 fuax - Maximum expected input
pulse count mode frequency: 21 x (1/fyax)

fMAX =20 kHz: 3.27 s

Synchronization accuracy +/-1 pulse

Current consumption 5 V (Modulebus) {115 mA

External power supply consumption NAMUR: 208 mA (max) (56 mA +

(Internal load + external load) 0.5 * sensor current)

Current consumption 24 V (process 12 V: 302 mA (max) (89 mA +

power supply, UPx) 0.7 * sensor current)
24 V: 401 mA (max) (97 mA + sensor
current)

Power dissipation 4 W

Process voltage supervision 1 channel
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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 500 V 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

L+ —— ? L 5vpP
-
Y —& Fault (F) N
e <] | [Bpm
L, —&) Warning (W)
L__ — _<_Q L—&) Primary (P) o
24V > Ch 1 /—® 1Px :
nanille il > o v
< FPGA | 5V
! { L —&) 8Px
: ¢ — 8F
|
| _ )]
Int Shunt 3
| 1 | g
| g
: > oW - Data | 2
. SC —
- det
S_P<__ J— _.<_
%» Chs | MCU |1 Block
12 — |
NAMUR H
| -
-
SYNC <> <
SYNC DATA “—> -
~

Figure 204. DP840 Block Diagram
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Process Connections

Table 102. DP840 Process Connections

TU812
TU830 TU842 | TU844
Process T.lrjl8118(1)2r D-I\Snl;?ezs or or or TU818 | TU852 | TU854
Connection . TU833 TU843 TU845 |Terminal | Terminal | Terminal
Terminal | Connector . . .
(1) Terminal | Terminal | Terminal
+24Vdce. |L1+(2) |1,14 L1+(2) [L1+(2) |L1+(@) [L1+(2) 1,14  [1,14
(X1aand
X1b)
OVd.c. L1- 2,15 L1-(2) L1-(2) L1-(2) L1-(2) 2,25 2,15
(X1aand
X1b)
11, NAMUR |C1 3 C1 C1 B2 D1 3 (X1a) |16
U1 - - B1 B1 B1 C1 3 (X1b) |3
ZP - - A1 A1 A1 - - -
11,24V B1 16 Cc2 Cc2 - B1 16 (X1a) |-
1,12V - - B2 B2 - A1l 16 (X1b) |-
ZP A1 - A2 A2 A2 - - -
12, NAMUR |[C2 4 C3 C3 B4 D2 4 (X1a) |17
u2 - - B3 B3 B3 Cc2 4 (X1b) |4
ZP - - A3 A3 A3 - - -
12,24V B2 17 C4 C4 - B2 17 (X1a) |-
12,12V - - B4 B4 - A2 17 (X1b) |-
ZP A2 - A4 A4 A4 - - -
13, NAMUR |C3 5 C5 C5 B6 D3 5(X1a) |18
K] - - B5 B5 B5 C3 5(X1b) |5
ZP - - A5 A5 A5 - - -
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DP840 Incremental Pulse Counter Module

Table 102. DP840 Process Connections (Continued)

TU812
Process | 12010 D';\Sn‘;'i’ezs Mo | Tor | Ner | Tusts | Tussz | Tussa
Connection Terminal | Connector TU8_33 TU8_43 TU8_45 Terminal | Terminal | Terminal
(1) Terminal | Terminal | Terminal

13,24 V B3 18 C6 c6 - B3 18 (X1a) |-
13,12V - - B6 B6 - A3 18 (X1b) |-

ZP A3 - A6 A6 A6 - - -

14, NAMUR |C4 6 C7 Cc7 B8 D4 6 (X1a) |19

U4 - - B7 B7 B7 C4 6 (X1b) |6

ZP - - A7 A7 A7 - - -

14,24 V B4 19 cs8 cs - B4 19 (X1a) |-

14,12 V - - B8 B8 - A4 19 (X1b) |-

ZP A4 - A8 A8 A8 - - -

15, NAMUR |C5 7 C9 C9 B10 D5 7 (X1a) |20

U5 - - B9 B9 B9 C5 7 (X1b) |7

ZP - - A9 A9 A9 - - -

15,24 V B5 20 C10 C10 - B5 20 (X1a) |-

15,12 V - - B10 B10 - A5 20 (X1b) |-

ZP A5 - A10 A10 A10 - - -

16, NAMUR |C6 8 C11 C11 B12 D6 8(X1a) 21

U6 - - B11 B11 B11 C6 8(X1b) 8

ZP - - A1 A1 A1 - - -

16, 24 V B6 21 C12 C12 - B6 21 (X1a) |-

16, 12 V - - B12 B12 - A6 21 (X1b) |-
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Table 102. DP840 Process Connections (Continued)

TU812
TU830 TU842 | TUu844
Process T¥l8]18(1):r D';\Sn‘;':’ezs or or or TU818 | TU852 | TU854
Connection . TU833 TU843 TU845 |Terminal | Terminal | Terminal
Terminal | Connector . . .
(1) Terminal | Terminal | Terminal

ZP A6 - A12 A12 A12 - - -

17, NAMUR |C7 9 C13 C13 B14 D7 9(X1a) 22

u7 - - B13 B13 B13 c7 9(X1b) 9

ZP - - A13 A13 A13 - - -

17,24V B7 22 C14 C14 - B7 22 (X1a) |-

17,12V - - B14 B14 - A7 22 (X1b) |-

ZP A7 - A14 A14 A14 - - -

18, NAMUR |C8 10 C15 C15 B16 D8 10(X1a) |23

us - - B15 B15 B15 C8 10(X1b) |10

ZP - - A15 A15 A15 - - -

18, 24 V B8 23 C16 C16 - B8 23 (X1a) |-

18,12V - - B16 B16 - A8 23 (X1b) |-

ZP A8 - A16 A16 Al16 - - -

+24 Vd.c. |L2+(2) 11,24 L2+ (2) |L2+(2) |L2+(2) |L2+(2) |11,24 11, 24
(X1aand
X1b)

OVd.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 205 shows the process connections for DP840 when installed on a TU810 or

TU814 MTU.
______________ | I — — — — — — —
PROCESS ! ™ TU810/TUS14 1
| MLte | |
24V ' Tie ] X DP840
Supply | [[L1- [ |
! Tc1 ; 11, NAMUR
- Ui
24V — — —| A
sensor I | | 7P |
2-wire o || B1 | [M12av |
————— 1 1,12V
= | 1| A1 | ZP |
Tc2 i 12, NAMUR
U2
| | I 4|
| || B2 | 12,24V |
' 12,12V
| || A2 | zP |
Tca | 13, NAMUR
I | ! us R — N
ZP M
24V | ||B3 | 13,24 V |
sensor ' ) 13,12V
3-wire | 1| A3 | ZP |
ca | 14, NAMUR
I | ' U4 — 4]
| | |z |
B4 4,24
| 1%2 ; | 14,12V
a3 kg |SCIOW o || A4 zP |
/ supervision |, C5 | 15, NAMUR
“““ I ] | ' Us I N
- | zZP
| ||B5 15,24V |
| 15,12 V
| | A5 zr L]
NAMUR ~ Cé | 16, NAMUR
sensor [ [ [ ' U6 |4 |
< \ | ZP
—— I | || B6 16,24V |
= | 16,12V
| || A6 zZP |
c7 | 17 NAMUR
| | ' U7 |
| ZP
| | B7 17,24V |
82V | 17,12V
Supply | | A7 ZP |
|cs [ 18. NAMUR
| | ' us R B O
Ch | || B8 | v |
| 18,12V
ann | | A8 zP |
| | i L2+ ' | |
€ L2+
L2 | L
| oL ' TEM |

___________ i L___'_l__"________n

Figure 205. DP840 with TU810 or TU814 MTU Process Connections

3BSE020924-510 B 499



DP840 Incremental Pulse Counter Module Appendix A Specifications

Figure 206 shows the process connections for DP840 when installed on a TU812
MTU.

24V [ T4 ] m DP840
Supply 2,15
| [l3 11, NAMUR

~ Ut R
g:n\éor [ | | ZP

2-wire \/ 16 11,24V
11,12V
ZP

4 12, NAMUR
U2

ZP

17 12,24V
12,12V
ZP

5 13, NAMUR
U3 _
ZP M
18 13,24V
13,12V
ZP

6 14, NAMUR
U4

ZP

19 14,24V
14,12V

|
|
|
|
|
|
|
|
|
|
|
|
|
ZP |
|
|
|
|
|
|
|
|
|
|
|
|
|
|

24V
sensor
3-wire

10 kQ
1 VARY

T -
SC/OW [
/ 33 kg[:] supervision |

7 15, NAMUR

20 15,24V

8 16. NAMUR
U6

ZP

21 16,24 V
16,12V
ZP

9 17, NAMUR
U7

ZP

22 17,24V
17,12V
ZP

10 18. NAMUR
us

ZP

23 18,24 V
18,12V
ZP

NAMUR -
sensor I

Y \ L
A

_ — — —| —

82V
Supply

Channel supervision can be
enabled/disabled for the
module (not channel vice).

n
N
L

|
|
|
|
|
|
|
|
|
|
|
|
|
I

Figure 206. DP840 with TU812 MTU Process Connections
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DP840 Incremental Pulse Counter Module

Figure 207 shows the process connections for DP840 when installed on a TU830

MTU.

_________ PROCESS | I, Tussotugss ~ ~— ~— — — T — 1
24V | L1+ ] i DP840| |
Supply | | :j ' |

[c1 11, NAMUR
24V ~ | !B1 U1 | |
sensor I A1 7P
2-wire | [[ca 11,24V |
_____ 1 B2 11,12V
= || A2 ZP |
1c3 12, NAMUR
| || B3 U2 —
ggn\éor ' 1A3 ZP 1!
3-wire | [[ca 12,24V |
' B4 12,12V
| ! A4 zP |
C5 13, NAMUR
TV ~ || B5 U3

H' 12y - — — — — — — — _— = —

)| sensor (i - A5 ZP 1
e e Al e R |
- — 5 =7 7 e zP |

1) NAMUR _ __ __ . __ __ . — _ ez 14, NAMUR
| sensor L——_—_T_—_\l_l__ !2; g; ——— 1
L— 2 - | I[cs 14,24V |

47k SCOW B8 14,12V
N — — L SPEE_N [ A8 zP |
15 KQ [ i 7] 15, NAMUR
é___ — — ‘i j—12vlee U5 [ A
il I A9 zP
2 | || C10 15,24 V |
tokq SCOW TB10 5,12V
N — — Supervision__\ | [[A10 ZP H
33kQ ou' . Tent 16. NAMUR
L___ — — ' Zeav B U6 — |4
-y Ta11 zZP
= | 11C12 16,24 V |
f T MB12 16,12 V.
/ .”, | || A12 ZP |
----- a ! MTc1s 17. NAMUR
= | |[B13 uz |4 |
1) The figure shows how to connect NAMUR, 12V, TA13 ZP
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 zZP |
can be distributed from the module at time. The C15 18, NAMUR
sensor power can be set to either NAMUR, 12V | | 212 gg - — | |
or24\V. | ||C16 18,24 V |

2) Notice that the NAMUR input connection always I B16 18,12 V

must be used for 12V and 24V signal range when| i A16 zP |

external resistors are used to achieve short circuit/ ::5* 1

open wire supervision. | } sz' |
. . fLe- | ==

Channel supervision can be enabled/disabled | il TEM |

for the module (not channel vice). | L t |

Figure 207. DP840 with TU830 MTU Process Connections
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Appendix A Specifications

Figure 208 shows the process connections for DP840 when installed on a TU842 or

© ____—  ‘'process | [ 7 Tuserrueas ~ ~ ~ ~ ~ — — — T — T
§4v | ! L1+ ] DP840 |
upply L1-
i |
[c1 11, NAMUR
~ B1 Ut - —
A 1] [[[ALA2 ZP T
2-wire A gs 1 ?g\\;
i ] .
= | Tcs 2. NAMUR |
24V . L[ B3 U2 .
sensor [ 1 (A:i A4 22P24V 1 |
wi
wire [ s 2 12V |
[ C5 3. NAMUR
— B5 U3
2y T — —/\‘—| A5 AG ZP — =1 |
| sensor | | C6 3,24V
2-wire | _[ee 3. 12V |
— = E==A C7 4, NAMUR
| B7 U4 | d ——|
'/ "‘ 1 A7.A8 ZP
C8 4,24 V
== - -1 | [i[Bs8 2,12V |
= C9 5, NAMUR
| 1| B9 us — | |
TA9A10 P
| C10 5,24V
B10
1) The figure shows how to | l C g llleR//IUR l
connect 12V, 24V sensors and | B U6 _ |4 |
voltage-free contact. But TA11.A12 ZP
notice that only one type of | i (B: 2 :g %gyl |
sensor power supply can be 2
S C13 17, NAMUR
distributed from the module at | [B13 U7 |
time. The sensor power supply 'TA13,A14 ZP — 17
can be set to either NAMUR, | 11 C14 7,24V __|
12Vor24V. ! g 4 g l1\12Al\\//IUR
| [iB15 ug R A
A15,A16 ZP
C16 18.24 V
[ B16 18,12V |
| e |
L+
L2- =N
| fie— v |
[ ! bpsao| |
| 17, NAMUR |
U1 o
| & 11
11,24V
| | 1,12V |
1
I
| I8, NAMUR |
ug _ _ _ _| |
I & |
18,24 V
| | 18,12V |
(I T |
TEm
_______ - - — — — — — — — B

Figure 208. DP840 with TU842 or TU843 MTU Process Connections
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Figure 209 shows the process connections for DP840 when installed on a TU844 or

TU845 MTU.
________ PROCESs ' TU844 or TU845 1
[ mli+ DP840
24V [ LI | il |
Supply L hlk1- |
I UIEE Shunt
| lllB1 sticks Ui _ |4 |
NAMUR B2 — T 11, NAMUR
sensor ! '| [ [[ALA2 1 [ zP |
X S B3 [—] U2 — 1.
X | [Ba T—! 2, NAMUR Ml
B | A3,A4 K zP
| ss = U3 — |
47 kQ 12V RNES — 13, NAMUR |
nr — — . ' []As5A6 I zP
SC/OW [ S|
/ 15kQ | Sipervision, | I — HEZ ! | U4 _ |4 |
- p__\l_|_|BB li_il 14, NAMUR |
i A7.A8 . : ZP
o pke v = B9 = U5 R
DY scow |, JB1o [— 15, NAMUR |
( 33 kQ supervision 1| A9,A10 J [ ZP
_— = upervisien 1y | [iTe11 = U6 — 1. |
= lB2 [ 16, NAMUR |
Ta11,A12 1 [ 7P
| []B13 e U7 — {41l
1B14 I— 1 17, NAMUR L
| [[A13,A14 R ZP |
B15 L us _ |4
| [[e16 [— 18, NAMUR I
| A15,A16 | ZP
1) The figure shows how to connect s i |
NAMUR, voltage-free contact | N L2+] |—/- - | |
with short circuit and open wire MTL2- ES
detection. But notice that only one | [[L2-T TEM |
type of sensor power supply can ' T
be distributed from the module at [l |
time. The sensor power supply
can be set to either NAMUR, 12V [l M DP840 |
or24\V. | | i 0 — ] |
11, NAMUR
[l zP |
Channel supervision can be !
enabled/disabled for the module Ll ; |
(not channel vice). | | us _ | |
18, NAMUR
Shunt stick TY804 in pos I. | zpP |
] |
[l Jem| |
__________ S O |

Figure 209. DP840 with TU844 or TU845 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 S§00L 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

LT

I 1

TU805

L123456789 10111213141516L

FOOCOOOO00000000000O0

(010]©]0]0610/0]0]0]0]6]0]6]0]6]0]6]e

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

504

3BSE020924-510 B




Appendix A Specifications

TU805 Terminal Unit

Table 103. TUS0S5 Compact MTU Specifications (Continued)

Item

Value

Acceptable Wire Sizes

Solid: 0.2 - 1.5 mm?

Stranded: 0.2 - 1.5 mmZ,
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.

3BSE020924-510 B

505



TU805 Terminal Unit Appendix A Specifications

Block Diagram TU805

Ciwes T T 7
- +
| oL |
T
| I |
—e
| T |
3
3
! . 4, !
5
’ 5 - ’
| s [ |
| #Vole, ) |
[ L_ —7.
| M S |
8
| 8,
| . |
| —o |
10
11
| 11 0 |
| = |
13
| 13,
14
| 14 * |
15
| 15 !
| 16,
16
| ] |
L L,
. - |

Figure 210. TUS05 Block Diagram
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TU810/TU810V1 Compact MTU

Features

* 50 Volt applications - use with AI810, / / 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, DOS10, @ oo
DO814, DO815, DO840, DOSSO,
DP820 and DP840 I/0O modules.

*  Compact installation of I/O modules @oe —
using one-wire connections. ©o e

£

*  Up to 16 channels of field signals and

. ooa S &
process power connections. EarA ﬁA
*  Connections to ModuleBus and I/0 ced [ N2
modules. cee KA
*  Mechanical keying prevents insertion oo | %A
of the wrong I/0 module. oo é
*  Latching device to DIN rail for " a
grounding. ©
*  DIN rail mounting. N\ /
Row C @%@@@??@%@
Description +
_ DD DDDDLD)
The TU810/TU810V1 is a 16 channel 50 V. Row B (|[LTFBT 275 4T5 617
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/0O 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.

508
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TU810/TU810V1 Compact MTU

Technical Data

Table 104. TU810/TU810VI Compact MTU Specifications

Item

Value

Process Connections

30

up to 16 1/0 channels

2 x 2 Process power

5 x 2 Process power (0 V)

Rated maximum continuous current per |2 A
I/0O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:

Maximum 5 V current distribution 15A
Maximum 24 V current distribution 15A

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

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

3BSE020924-510 B
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Appendix A Specifications

Table 104. TU810/TUS810VI Compact MTU Specifications (Continued)

Item Value
Height 170 mm (6.7”) including latch
Weight 0.17 kg (0.37 Ibs.)

Connections

Table 105. TUS810/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 C8

10 L2- L2+ L2+

510
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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

POS0-6
POWOK
+5V

>|
o

ModuleBus Connector
R/4 Female

Figure 211. TUS10/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. -
*  Up to 8 isolated channels of field | | E
signals. oo o
e Connections to ModuleBus and I/O i
modules. o oo =
*  Mechanical keying prevents insertion
of the wrong I/O module. 52
e Latching device to DIN rail for ..o [@ @A
grounding. ced | \Q
*  DIN rail mounting. o oo ® «
.- (@ 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 20009 @
contains a part of the ModuleBus. P@‘@‘@‘I@%‘I
Row B
The TU811/TU811V1 MTU can have up o QD@
to 8 I/0O channels. The maximum rated Row A AT 2] 3 4 5 6| 7 A8
voltage is 250 V and maximum rated B 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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Technical Data

Table 106. TUS11/TU811VI Compact MTU Specifications

Item

Value

Process connections

16
up to 8 I/0 channels
(2 terminals per channel)

Rated maximum continuous current per |3 A
I/0O channel

ModuleBus:

Maximum 5 V current distribution 15A
Maximum 24 V current distribution 15A

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

1/0O 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

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/TU811VI Process Connection Screw Terminals (X1)

Position (1) 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 cs

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

=
CE

DAT, DAT-N
+24V, 0V24

POWOK

ModuleBus Connector

R/4 Female
L — " - . '

Figure 212. TUS811/TU811V1 Block Diagram
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TU812/TU812V1 Compact MTU

Features

* 50 Volt applications - use with AI810, 4 / \\
AI815, AI820, AI830, AI830A, AI835, ]
AIB35A, AlI845, AO810, AO810V2, |
A0815, 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 S
modules. e ﬁA
e Mechanical keying prevents insertion ced |\ O
of the wrong I/O module. oo S K
»  Latching device to DIN rail for oo o G%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/0O 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/0O 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. TU812/TU812V1 Compact MTU Specifications

Item Value

Process connections 25 pin (male) D-Sub connector
up to 16 I/O signals

Rated maximum continuous current per |2 A

I/0 channel

ModuleBus:

Maximum 5 V current distribution 15A

Maximum 24 V current distribution 15A

Mechanical keys (2) 36 different combinations

I/0O Module lock Locks module and enables operation
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TU812/TU812V1 Compact MTU

Table 108. TU812/TU812VI1 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

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

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 oo | h~|wW|DN

S9

3BSE020924-510 B
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Table 109. TU812/TU812VI 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
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Block Diagram TU812/TU812V1

ModuleBus Connector
| C/4 Male

EM

il

BLOCK

([\)Aodgle P(gocess Connector

ModuleBus Connector Metral Female

2
2
'3
'3

v,

POS0-6
POWOK

DAT, DAT-N
+24V, 0V24

3 >
+ ©

ModuleBus Connector
R/4 Female

Figure 213. TU812/TU812V1 Block Diagram
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TU813 Compact MTU

Features W - %

e 250 Volt applications - use with DI820,
DI821, DI825, DO820, DO821 and AI825 [ m

oooooo
oooooo

ooooo
oooooo

1/O modules.

g

*  Compact installation of I/O modules.

*  Up to 8 isolated channels of field signal
connections with crimped snap-in
connectors. :ﬂ I

J Connections to ModuleBus and I/0 !

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
OOoooOooOooOO0OoOoO0OO0O0O0OO0O0O0O0C0O0O0O0OO0O0OoOoOon
[=mie e e e e e = e e = = = = [ = [ = = [ = [ = s = [ ]

modules.
*  Mechanical keying prevents insertion of M i
the wrong I/0 module. E |
*  Latching device to DIN rail for grounding.
+  DIN rail mounting. - ]
Description ﬁ 5 ,
The TU813 is a 8 channel 250 V compact il -
module termination unit (MTU) for the S800 ﬁmmﬁmﬁmm S
I/0. The TU813 has three rows of crimp =
snap-in connectors for field signals and process ﬁf | HH HH | HH | HH )
power connections. The MTU is a passive unit e @
used for connection of the field wiring to the S[TTTTTI
I/0 modules. It also contains a part of the ﬂ ABOTTON  BWODLE &7or ||

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 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 I/O module in its
position. This mechanism also gives the signal BLOCK to the I/O module that keeps
the I/0O 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
1/0O channel

ModuleBus:

Maximum 5 V current distribution 15A
Maximum 24 V current distribution 15A

Acceptable wire sizes
atta(?ped to crimped snap-in connectors
3)

Stranded: 0.2 - 0.5 mm?2, 24 - 20 AWG
0.5-1.0 mm?, 20 - 18 AWG
1.5-2.5mm2, 16 - 14 AWG

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 250 V
Insulation test voltage
Channel to EM 2300V 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 A1l 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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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 214. Connections to TU813
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Block Diagram TU813

ModuleBus Connector
C/4 Male

EM

—

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

2

U

;2
3
3

DAT, DAT-N
+24V, 0V24

POWOK
+5V

>
o

ModuleBus Connector

R/4 Female

Figure 215. TU813 Block Diagram
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TU814/TU814V1 Compact MTU

Features

* 50 Volt applications - use with AI810, 4 / \\
AI815, AI820, AI830, AI835A, AI835, o
AI845, AO810, AO810V2, AO815, |
A0820, AO845, AO845A, DIS10, e |
DI811, DI814, DI830, DI831, DI840, oo 17
DI880, DI88S, DO810, DO814, @ oo
DO815, DO840, DO880, DP820 and

A

DP840 I/0 modules. oo
*  Compact installation of I/O modules =
using one-wire connections. oo
*  Up to 16 channels of field signals and
process power connections with b oo A ‘%A
crimped snap-in connectors. .ae NP
*  Connections to ModuleBus and I/O oo S Q
modules. -ed |fa @7 A
: . . . oo Q<
e Mechanical keying prevents insertion o e é
of the wrong 1/0 module. . e
*  Latching device to DIN rail for ©
grounding. \. /
*  DIN rail mounting.
Row G A
Description L N SN
The TU814/TU814V1 is a 16 channel 50 V. g, A

compact module termination unit (MTU) .

for the S800 I/O. The TU814/TU814V 1 has (=~)
three rows of crimp snap-in connectors for
field signals and process power
connections. The MTU is a passive unit

Snap-on connector positions
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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/TU814V 1.
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Technical Data

Table 112. TU814/TU814V1 Compact MTU Specifications

Item Value

Process connections 30

up to 16 I/0O channels

2 x 2 Process power

2 x 5 Process power (0 V)

Rated maximum continuous current |2 A
per I/0O channel

Rated maximum continuous current |5 A
per process voltage connection (L+)

ModuleBus:
Maximum 5 V current distribution: 15A
Maximum 24V current distribution: (1.5 A

Acceptable wire sizes Stranded: 0.2 - 0.5 mm?, 24 - 20 AWG

attached to crimped snap-in 0.5-1.0 mm?, 20 - 18 AWG

connectors (3) (D 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 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 112. TU814/TU814VI1 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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TU814/TU814V1 Compact MTU

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 Cs

10 L2- L2+ L2+

3BSE020924-510 B
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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 216. Connections to TU814/TUS814V1
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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

POSO0-6
POWOK
+5V

>
o

ModuleBus Connector
R/4 Female

Figure 217. TU814/TU814V1 Block Diagram
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TU818 Compact MTU

Features

50 Volt applications - use with AI810,
AI815, AI835A, AI843, AI845,
AI880A, DI810, DI811, DI818, DI830,
DI831, DI840, DI880, DI88S, DO818,
DP840 I/0 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/O module.

Latching device to DIN rail for
grounding.

DIN rail mounting.

Description

The TU818 is a 32 channel 50 V compact
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 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 1/0O channel

Rated maximum continuous current | L1+ max 8A
per process voltage connection L2+ max 8A
(L1+, L2+)

ModuleBus:

Maximum 5 V current distribution: 15A
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

1/0O 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

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 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 c2 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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TUS18
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Figure 218. TU818 Process Connections
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TU819 Compact MTU

Features

* 50 Volt applications - use with DI818
and DO818 I/O modules.

*  Compact installation of I/O modules
using D-sub 25 connector.

. Connections to ModuleBus and I/O
modules.

*  Mechanical keying prevents insertion
of the wrong I/O module.

*  Latching device to DIN rail for
grounding.

e 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 secascasonnee

SO A DD EED D ED
the ModuleBus.

(TR EENTENET-F |
LT R T RS TN E ]
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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/0O 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. TU819 Compact MTU Specifications

Item Value

Process connections Two D-sub connectors 25 pin (male)
up to 32 I/O signals

Rated maximum continuous current per |2.5 A

I/0 channel

ModuleBus:

Maximum 5 V current distribution 15A

Maximum 24 V current distribution 15A

Mechanical keys (2) 36 different combinations

I/0O 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

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

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 XIB)

X1A X1B
Pin. MTU Signal Pin. MTU Signal
1 UP1 1 UP2
14 UP1 14 uP2
2 ZP1 2 ZP2
15 ZP1 15 ZP2
3 S 3 S17
16 S2 16 S18
4 S3 4 S19
17 S4 17 S20
5 S5 5 S21
18 S6 18 S22
6 S7 6 S23
19 S8 19 S24
7 S9 7 S25
20 S10 20 S26
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 uP2
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TU819 Compact MTU

Table 117. Process Connection D-sub 25 (X1A and XIB)

X1A X1B
Pin. MTU Signal Pin. MTU Signal
24 UP1 24 uP2
12 ZP1 12 ZP2
25 ZP1 25 ZP2
13 EM 13 EM

3BSE020924-510 B
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Figure 219. TUS819 Block diagram and connection to Modulebus
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TU830/TU830V1 Extended MTU

Appendix A Specifications

TU830/TU830V1 Extended MTU

Features

50 Volt applications - use
with AI810, AI815, AI820,
AI830, AI830A, AI835,
AIB35A, AlI843, AI845,
A0810, AO810V2, AO815,
A0820, AO84S5, AO845A,
DI810, DI811, DI814,
DI830, DI831, DI840,
DI880, DI88S, DO810,
DO814, DO815, DO840,
DO880, DP820 and DP840
I/0 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/O modules.

Mechanical keying prevents
insertion of the wrong 1/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.
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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 TUS830

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
DO815 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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Appendix A Specifications

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)

DIg818 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 for24 V, L2

for 48 V)

AO810/A0810V2 |NA 245 mA 400mA (L1 or L2)
A0815 NA 218 mA 400mA (L1)
AO0820 NA ) NA
AO845/A0845A |NA 218 mA 400mA (L1)
Al810 2-wire connection 184 mA (23mA per ch) 160mA
Al815 2-wire connection 265 mA (internal + 23mA per | 200mA

ch)
Al820 2-wire connection 92 mA (23mA per ch) 80mA
AI830/AI830A 2-wire connection @) NA
Al835/AI835A 2-wire connection @) NA
Al843 2-wire connection @) NA
Al845 2-wire connection 265 mA (internal + 23mA per | 200mA

ch)
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Table 118. Recommended fuse for TU830 (Continued)

Total current consumption

(]
. (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 perch @ 8.2V)
DP840 2-wire connection, 124 mA (internal + 4.3mA 200mA (L1)
12V perch @ 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. TUS30/TU830V1 Extended MTU Specifications

Item Value
Process Connections 56
up to 16 I/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

500 V 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. TUS830/TU830VI Process Connection Screw Terminals (X1)

Position (1) 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. TUS830/TU830V1 Process Connection Screw Terminals (X1) (Continued)

Position (1) 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

7
/
;2
/2

3
;3

POS0-6
POWOK
DAT, DAT-N
+24V, 0V24

>
Bz

ModuleBus Connector
R/4 Female

Figure 220. TU830/TU830V1 Block Diagram
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Appendix A Specifications

TU831/TU831V1 Extended MTU

Features

250 Volt applications - use
with DI820, DI821, DOS820,
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 1/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Description

The TU831/TU831V1is a8
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.

Row A

Row B

¢ g

8Y

DDDDDUDD

8d

D DODDDDD

*****

AN ! \//
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Appendix A Specifications TU831/TU831V1 Extended 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.

Technical Data

Table 121. TU831/TU831VI Compact MTU Specifications

Item Value

Process connections 16
up to 8 I/0O channels
(2 terminals per channel)

Rated maximum continuous current per |3 A

I/0 channel

ModuleBus:

Maximum 5 V current distribution 15A

Maximum 24 V current distribution 15A

Acceptable wire sizes Solid: 0.2 - 6Bmm?
Stranded: 0.2 - 4 mm?, 24 - 10 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 7 mm

Mechanical keys (2) 36 different combinations
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Table 121. TU831/TU831VI Compact MTU Specifications (Continued)

Item

Value

1/0O 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

Dielectric test voltage

2000 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”)
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

(o220 & 2 B I~ R S I B \ O )

||| DN
(o220 I 2 B I~ I S I B \ O )
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Table 122. TU831/TU831VI 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

E

BLOCK

ModuleBus Connector Metral Female
Module Process Connector

;2
/2

3
;3

DAT, DAT-N
+24V, 0V24

POWOK

=
CE

ModuleBus Connector

(g — 1 - BT

Figure 221. TU831/TU831V1 Block Diagram
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TU833 Extended MTU

Features

* 50 Volt applications - use
with AI810, AI815, AI820,
AI830, AI830A, AI835,
AIB35A, AI843, 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 w LE‘) |_ﬂ_|

connections, fuses and field
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 /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.
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TU833 Extended MTU

Technical Data

Table 123. TU833 Extended MTU Specifications

Item Value
Process Connections 56
up to 16 I/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/0O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)

ModuleBus:

Maximum 5 V current distribution 15A
Maximum 24 V current distribution 15A

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

500 V a.c.

Width

126 mm (5”) including connector,
120.5 mm (4.74”) edge to edge installed

3BSE020924-510 B

563



TU833 Extended MTU

Appendix A Specifications

Table 123. TU833 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 (1) 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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TU833 Extended MTU

Table 124. TU833 Process Connection Screw Terminals (X1) (Continued)

Position (1) 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
B
N

ModuleBus Connector Metral Female
Module Process Connector

A N O] M
NT ~ 4+ +
o |7 & Zrbig
| X < a
o| 9| g
8355 3 3
g d Y93

ModuleBus Connector

R/4 Female

Figure 222. TU833 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. TU834 Extended MTU Specifications

Item Value
Process Connections 40
up to 8 I/0O 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 15A
Maximum 24 V current distribution 15A
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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?, 24 - 12 AWG
Recommended torque: 0.5 - 0.6 Nm

Stripping length: 7 mm

Mechanical keys (2+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

50V

Dielectric test voltage

500V 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
11 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

[ oTus4 e—e— S B o |
ModuleBus — -1 |
| Connector | UP1 . : 1 . |
| [ g
| . zP | | l lL1-'
U1 . . 1| [eL1-
| | S1 I:I'l* .2 —T1 .
| ] U2 i i _Ts —e2 |
g 3
' S2 4 —T
| § U3 l:ll__t ma
' 3 |8 S |s3 ] e 15
| g §u4 f f _T7 = |
- (e =l [
| el B2, T e
Q
i % Q g S5 | I _i1o _%o i
o] L9 —eo
. 2 Hm =1 | |, .
| =0
1 I I 1 13 1
L S7 : : 14| |
| ' us !J\:'!__Ls 314 |
i | s8 I_‘—’—VL_ I16{ :: |
| upP2 = L2
- | T | Lo
| . EM | _TLZ-
) L L !
|

| ModuleBus @

Connector

Figure 223. 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.
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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/0O channel

ModuleBus:

Maximum 5 current distribution 15A
Maximum 24 V current distribution 15A

Fuse (8)

100 mA (fast 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

I/O 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/TU835VI 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 |IN|OO| OB~ |DN

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)
11 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 224. TU835/TU835V1 Block Diagram
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Appendix A Specifications

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 ModuleBus
and I/O modules.

Mechanical keying prevents
insertion of the wrong 1/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Description

The TU836/TU836V1 is a 8 channel 250 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 TU836/TU836V1 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.

Row A
Row B

X11
N
) Eo
HOJE
=0
=0
o I
~0
B
o I
0 I
oI
0
20
S
o I
30
FQRD
N z0
X13

- - — — A
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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.

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.

The process signal terminals are divided into two equal and individually isolated
groups. Each groups consists of 4 I/O connections and process voltage connection.
Each channel has two connections: one fused load outlet terminal and one signal
return connection.
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Technical Data

Table 130. TU836/TU836V 1 Extended 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 10A

process voltage connection (L1, L2, N1, N2)

Rated maximum continuous current per /O |3 A

channel

ModuleBus:

Maximum 5 V current distribution 15A

Maximum 24 V current distribution 15A

Fuse (8) 3.15 A (fast 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 250V

Dielectric test voltage 2000 V a.c.

Width 126 mm (5”) including connector,
120.5 mm (4.74”) edge to edge installed
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Table 130. TU836/TU836V1 Extended MTU Specifications (Continued)

Item Value
Depth 64 mm (2.52”) including terminals
Height 110 mm (4.3”)
Weight 0.26 kg (0.57 Ibs.)

Connections

Table 131. TU836/TU836V1 Process Power Source Connections (X11, X13)

Position Row A Row B
X11 -1 N1 L1
X11-2 N1 L1
X13-1 N2 L2
X13-2 N2 L2

Table 132. TU836/TU836V1 Process Connection Screw Terminals (X12)

Position Row A

11 (F1, L1 power)

—

12 (signal return)

21 (F2, L1 power)

31 (F3, L1 power)

32 (signal return)

(
2 (
3 (
4 22 (signal return)
5 (
6 (
7 (

41 (F4, L1 power)
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Table 132. TU836/TU836V1 Process Connection Screw Terminals (X12) (Continued)

Position

Row A

8

42 (signal return)

9

51 (F5, L2 power)

10

52 (signal return)

11

61 (F6, L2 power)

12

13

71 (F7, L2 power)

14

72 (signal return)

15

81 (F8, L2 power)

16

(
(
(
(
62 (signal return)
(
(
(
(

82 (signal return)
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Block Diagram TU836/TU836V1

"russe IR
| ModuleBus Connector !_l/(; mﬁle- —! i B A i |
| C/4 Male ‘ 1 UP1 L1 I1 |
L1,2 ' |
| ' ZP1 N1 |1 | |
' ‘ - |oINt2
| | L
] & ‘ r x12—f
A
! ‘ 51, FLstt Laaly | |
‘12 12
| 8 e L1
u_al 5 :821 | 21,3 !
| E — = ||
' E s 53 _F3s31 « 31!5 I
| ® 5 — 32]6 | |
1 [} c 1
= 664 | Flsar . a1:7
| 2 %D = 2l | |
' g 8bs| F5.ss51 51,9 ,
| L%) S 4'%10 | |
o 8e6l| F6se1 61,11
i 2 ;_ — 162 4 ' |
[e]
' = 57| | _F7. 571 ‘71 13 |
| — "72_14 |
' —| s8] | F8 sai |81-15 |
| 1 82' 16 |
EREECE Lt 4
- "/ ° 1
| | ) X13 |
' 2z & B A
| Z é LD_(. % | UP2, tih ' o
' §8'§§“>+’% | 2|32|\_12 N2 1 |
! ModuleBus Connector ! EM ;_ o _N2,2_ JI !
R/4 Female L.

Figure 225. TU836/TU836V1 Block Diagram
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TU837/TU837V1 Extended MTU

Features < o
= use
e 250 Volt applications - use e § Holders |:| | |
with the DO820, and =1 \
DO821 modules. X11 /

*  Up to 8 individually

groups. o

A

. Connections to ModuleBus
and I/O modules.

(@)

(o)
8z

89

8Y

*  Mechanical keying prevents
insertion of the wrong I/O

module. 1 3/( ©

*  Latching device to DIN rail N\
for grounding.

9252

isolated channels of field %g §® ®
signals and process power 2o [B
connections. 2® ®
A\
«  Each channel has two O
terminals and one is fused. o O © ®
e Allows a mix of isolated o ©
and grouped channels. N\ ®
*  Process voltage return can 10 oA
et Aol B
y « oJ® A
SIS I )<
o \ S L
I
Y
IS
20
Zo

N
S

\\

*  DIN rail mounting.

Description

The TU837/TU837V1 is a 8 channel 250 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.
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The TU837/TU837V1 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.

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 is fused. There are 2 individually isolated groups for
signal return connections.
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Technical Data

Table 133. TU837/TU837V1 Extended MTU Specifications

Item

Value

Process connections

28

up to 8 I/0 channels

(2 terminals per channel)

2 x 6 power common terminals

Rated maximum continuous current per |10 A
signal return connection (N1, N2)

Rated maximum continuous current per |3 A
I/O channel

ModuleBus:

Maximum 5 V current distribution: 1.5A
Maximum 24 V current distribution: 1.5A

Fuse (8)

3.15 A (fast glass tube, 5x20 mm)

Acceptable wire sizes
Signal connection

Return connection

Solid: 0.2 - 6 mm?

Stranded: 0.2 - 4 mm?, 24 - 10 AWG
Recommended torque: 0.5 - 0.6 Nm
Stripping length: 8 mm

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
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TU837/TU837V1 Extended MTU

Table 133. TU837/TU837V1 Extended MTU Specifications (Continued)

Value

Dielectric test voltage

2000 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”)

Weight 0.26 kg (0.57 Ibs.)

Connections

Table 134. TU837/TU837V1 Process Power Connection X11

Row A Row B
Terminal
Signal Marking Signal Marking
ZP1 N1 ZP1 N1
ZP1 13 ZP1 11
ZP1 14 ZP1 12

Table 135. TU837/TU837V1 Process Power Connection X13

Row A Row B
Terminal
Signal Marking Signal Marking
ZP2 27 ZP2 25
ZP2 28 ZP2 26
ZP2 N2 ZP2 N2
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Table 136. TU837/TU837V1 Process Connection Terminals X12

Row A Row B
Terminal
Signal Marking Signal Marking
1 S21 (F1) A1 S1 B1
2 S41 (F2) 2 S3 2
3 S61 (F3) 3 S5 3
4 S81 (F4) 4 S7 4
5 S101 (F5) 5 S9 5
6 S121 (F6) 6 S11 6
7 S141 (F7) 7 S13 7
8 S161 (F8) A8 S15 B8
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Block Diagram TU837/TU837V1
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Figure 226. TU837/TU837V1 Block Diagram
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Appendix A Specifications

TU838 Extended MTU

Features

50 Volt applications - use
with the AI810, AI815,
AlI845, DI810, DI811,
DI814, DI830, DI831,

DI840 and DO&14 modules.

Complete installation of I/O
modules using

3-wire connections, fuses
and field power distribution.

Up to 16 channels of field
signals and 8 process power
connections.

Two channels share one
fused transducer power
terminal.

Process voltage can be
connected to 2 individually
isolated groups, if the /O
module supports it.

Connections to ModuleBus
and I/O modules.

Mechanical keying prevents
insertion of the wrong 1/0
module.

Fuse
Holders

Row A
Row B

Module
connector
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Screw terminals

Latching device to DIN rail for grounding.

DIN rail mounting.
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Description

The TU838 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.

The TU838 MTU can have up to 16 I/O channels. The maximum rated voltage is
50 V and maximum rated current is 3 A per channel.

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, four fused transducer power outlets,
four return connections and process voltage connection. Process voltage can be
connected to two individually isolated groups, only valid if the I/O module supports
that.
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Technical Data

Table 137. TU838 Extended MTU Specifications

Item Value

Process connections 40
up to 16 I/0O channels
8 fused sensor power outlets
4 Process power
12 Process power (0 V)

Rated maximum continuous current per |10 A

process voltage connection

ModuleBus:

Maximum 5 V current distribution 15A

Maximum 24 V current distribution 15A

Rated max. continuos current per 3A

channel

Fuse (8) Only on delivery:100 mA (fast glass
tube, 5x20 mm)
Otherwise: Max. 3,5 A

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

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 50V

Dielectric test voltage 500V a.c.

592 3BSE020924-510 B



Appendix A Specifications TU838 Extended MTU

Table 137. TU838 Extended MTU Specifications (Continued)

Item Value
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 0.26 kg (0.57 Ibs.)

Connections

Table 138. TUS38 Process Connection Screw Terminals (X1)

Row A Row B
L1- (L1- power) L1+ (L1+ power)
L1- (L1- power) L1+ (L1+ power)
A1 (F1,L1+) B1 (signal)
A2 (L1-) B2 (signal)
A3 (F2, L1+) B3 (signal)
A4 (L1-) B4 (signal)
A5 (F3, L1+) B5 (signal)
A6 (L1-) B6 (signal)
A7 (F4, L1+) B7 (signal)
A8 (L1-) B8 (signal)
A9 (F5, L2+) B9 (signal)
A10 (L2-) B10 (signal)
A11 (F6, L2+) B11 (signal)
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Table 138. TU838 Process Connection Screw Terminals (X1) (Continued)

Row A Row B
A12 (L2-) B12 (signal)
A13 (F7, L2+) B13 (signal)
A14 (L2-) B14 (signal)
A15 (F8, L2+) B15 (signal)
A16 (L2-) B15 (signal)
L2- (L2- power) L2+ (L2+ power)
L2- (L2- power) L2+ (L2+ power)
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Block Diagram TU838
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Figure 227. TU838 Block Diagram
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Appendix A Specifications

TU839 Extended MTU

Features

e 250 Volt applications- use
with DI820, DI821and
DI825 I/O modules.

e 8individually isolated I/O
channels.

e Two individually isolated,
fused groups for sensor
power distribution.

. 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.

Description

The TU839 is a 8 channel 250 V
extended module termination
unit (MTU) for the S800 1/0.
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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Fuse Holder

The TU839 MTU can have up to 8 I/O channels and two groups of connections for
sensor power distribution. Each channel has two I/O connections. The process
voltage can be connected to two individually isolated groups for sensor power
distribution. Each group has a 200 mA fuse. The maximum rated voltage is 250 V
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and maximum rated current is 1 A per channel. It is recommended that the fuse
rating be chosen to meet the applications needs.

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.
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Technical Data

Table 139. TU839 Extended MTU Specifications

Item

Value

Process Connections

28

up to 8 I/O channels

(2 terminals per channel)

2x6 Process Power terminals 0.2 A

Rated maximum continuous current
per 1/0O channel

1A

Rated maximum continuous current |10 A
per process voltage connection (L)
ModuleBus:

Maximum 5 V current distribution 15A
Maximum 24 V current distribution 15A

Fuse (2)

200 mA (slow glass tube, 5x20 mm)

Acceptable wire sizes

Stranded: 24-14 AWG
0.2-2,5 mm? (solid and stranded)
Recommended torque 0.5 Nm.

Mechanical keys (2)

36 different combinations.

I/0O module lock

Locks module and enables operatio

>

Equipment class

Class | according to IEC 61140;
(earth protected)

Protection rating

IP20 according to IEC 60529

Rated insulation voltage

250V

Dielectric test voltage

2300 V a.c. channel to ground
1350 V a.c. channel to channel

Width

126 mm (5”) including connector,
120.5 mm (4.74”) edge to edge
installed.

3BSE020924-510 B




Appendix A Specifications

TU839 Extended MTU

Table 139. TU839 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 140. TU839 Process connection screw terminals (X1)

Row A Row B Row C
Position(!) | Signal | Marking | Signal | Marking | Signal | Marking

1 NC UP1 L1

2 NC UP1 L1

3 S2 A1 U1 B1 S1 C1

4 NC NC NC

5 S4 2 U1 2 S3 2

6 NC NC NC

7 S6 3 U1 3 S5 3

8 NC NC NC

9 S8 4 U1 4 S7 4

10 NC NC NC

11 S10 5 U2 5 S9 5

12 NC NC NC

13 S12 6 U2 6 S11 6

14 NC NC NC
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Table 140. TU839 Process connection screw terminals (X1) (Continued)

Row A Row B Row C

Position(!) | Signal | Marking | Signal | Marking | Signal | Marking

15 S14 7 u2 7 S13 7

16 NC NC NC

17 S16 A8 U2 B8 S15 C8

18 NC NC NC

19 NC UP2 L2

20 NC UP2 L2

(1) All positions marked NC are not mounted in the connector.

600 3BSE020924-510 B



Appendix A Specifications TU839 Extended MTU

Block Diagram TU839
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Figure 228. Block Diagram of TU839
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Appendix A Specifications

TU842 Redundant Horizontal MTU

Features

50 Volt applications - use
with AI843, AO845,
AOB845A, DI840, DI8SO0,
DO0840, DO880 and DP840
I/0 modules.

Complete installation of I/O
modules using 3-wire
connections and field power
distribution.

Up to 16 channels of field
signals and process power
connections.

Connections to two
ModuleBuses and 1/0
modules.

Mechanical keying prevents
insertion of the wrong 1/0
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Description

The TU842 is a 16 channel module termination unit (MTU) for redundant S800 I/O
modules and for mounting on a 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.
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Appendix A Specifications TU842 Redundant Horizontal MTU

The TU842 MTU can have up to 16 I/O channels and 2+2 process voltage
connections. Each channel has two I/O connections and one ZP connection. The
maximum rated voltage is 50 V and maximum rated current is 3 A per channel.

The MTU distributes the two ModuleBuses to each I/O module and 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.

Four mechanical keys, two for each I/O module, 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.

Each I/O channel has two I/O connections and one ZP connection. For input
modules, field power is provided by the B-row.

Technical Data

Table 141. TU842 Redundant Horizontal MTU Specifications

Item Value
Process Connections 56
up to 16 I/0 channels (2 terminals per
channel)

4 Process power
20 Process power (0 V)

Rated maximum continuous current per |3 A
I/0O channel
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TU842 Redundant Horizontal MTU

Appendix A Specifications

Table 141. TU842 Redundant Horizontal MTU Specifications (Continued)

Item Value
Rated maximum continuous current per |10 A
process voltage connection (L+)
ModuleBus:
Maximum 5 V current distribution 15A
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+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

50V

Dielectric test voltage

500V a.c.

Width 131 mm (5.16”) including connector,
124 mm (4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking
device

Weight 0.6 kg (1.3 Ibs.)
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TU842 Redundant Horizontal MTU

Connections

Table 142. TU842 Process Connection Screw Terminals (X1)

Position Row A Row B Row C

1 L1- L1+

2 L1- L1+

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
16 14 14 14
17 15 15 15
18 A16 B16 Cc16
19 L2- L2+

20 L2- L2+
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Block Diagram TU842
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TU843 Redundant Vertical MTU

TU843 Redundant Vertical MTU

Features

50 Volt applications - use
with AI843, AO845,
AOB845A, DI840, DISSO0,
DO0840, DO880 and DP840
I/0 modules.

Complete installation of I/O
modules using 3-wire
connections and field power
distribution.

Up to 16 channels of field
signals and process power
connections.

Connections to two
ModuleBuses and I/O
modules.

Mechanical keying prevents
insertion of the wrong I/0O
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Description

The TU843 is a 16 channel module termination unit (MTU) for redundant S800 I/O
modules and for mounting on a vertical 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.
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TU843 Redundant Vertical MTU Appendix A Specifications

The TU843 MTU can have up to 16 I/O channels and 2+2 process voltage
connections. Each channel has two 1/O connections and one ZP connection. The
maximum rated voltage is 50 V and maximum rated current is 3 A per channel.

The MTU distributes the two ModuleBuses, one to each the I/O module and 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.

Four mechanical keys, two for each module, 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.

Each I/O channel has two I/O connections and one ZP connection. For input
modules, field power is provided by the B-row.

Technical Data

Table 143. TU843 Redundant Vertical MTU Specifications

Item Value
Process Connections 56
up to 16 I/0 channels (2 terminals per
channel)

4 Process power
20 Process power (0 V)

Rated maximum continuous current per |3 A
I/O channel
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TU843 Redundant Vertical MTU

Table 143. TU843 Redundant Vertical MTU Specifications (Continued)

Item Value
Rated maximum continuous current per |10 A
process voltage connection (L+)
ModuleBus:
Maximum 5 V current distribution 15A
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+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

50V

Dielectric test voltage

500V a.c.

Width 131 mm (5.16”) including connector,
124 mm (4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking
device

Weight 0.6 kg (1.3 Ibs.)
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Appendix A Specifications

Connections

Table 144. TU843 Process Connection Screw Terminals (X1)

Position Row A Row B Row C
1 L1- L1+
2 L1- L1+
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
16 14 14 14
17 15 15 15
18 A16 B16 Cc16
19 L2- L2+
20 L2- L2+
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Block Diagram TU843
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TU844 Redundant Horizontal MTU

Appendix A Specifications

TU844 Redundant Horizontal MTU

Features

* 50 Volt applications - use
with AI845, AI880, AIS80A
and DP840 modules.

*  Complete installation of I/O
modules using 2-wire
connections and field power
distribution.

*  Up to 8 channels of field
signals and process power
connections.

. Connections to two
ModuleBuses and /0
modules.

*  Mechanical keying prevents
insertion of the wrong 1/0O
module.

e Latching device to DIN rail
for grounding.

e  DIN rail mounting.

Description

!
!
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The TUS844 is a 8 channel module termination unit (MTU) for redundant S800 I/0
modules and for mounting on a 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 TU844 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 shunt stick is used to
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Appendix A Specifications TU844 Redundant Horizontal MTU

choose between voltage and current input. The maximum rated voltage is 50 V and
maximum rated current is 2 A per channel.

The MTU distributes the two ModuleBuses, one to each I/O module and 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.

Four mechanical keys, two for each I/O module, 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.

Technical Data

Table 145. TU844 Redundant Horizontal 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/0O channel

Rated maximum continuous current per |5 A
process voltage connection (L+)
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Table 145. TU844 Redundant Horizontal MTU Specifications (Continued)

Item

Value

ModuleBus:

Maximum 5 V current distribution
Maximum 24 V current distribution

1.5A
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+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

131 mm (5.16”) including connector,
124 mm (4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking
device

Weight 0.6 kg (1.3 Ibs.)
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TU844 Redundant Horizontal MTU

Connections

Table 146. TU844 Process Connection Screw Terminals (X1)

Position Row A Row B
1 L1- L1+
2 L1- L1+
3 Al B1
4 2 2
5 3 3
6 4 4
7 5 5
8 6 6
9 7 7
10 8 8
11 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 TU844
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TU845 Redundant Vertical MTU

TU845 Redundant Vertical MTU

Features

50 Volt applications - use
with AI845, AI880, AISS0A
and DP840 modules.

Complete installation of /O
modules using 2-wire
connections and field power
distribution.

Up to 8 channels of field
signals and process power
connections.

Connections to two
ModuleBuses and I/O
modules.

Mechanical keying prevents
insertion of the wrong I/O
module.

Latching device to DIN rail
for grounding.

DIN rail mounting.

Include 8 individual shunt
sticks.

Description

The TU845 is a 8 channel module termination unit (MTU) for redundant S800 I/O
modules and for mounting on a vertical 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.
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TU845 Redundant Vertical MTU Appendix A Specifications

The TU845 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 shunt stick is used to
choose between voltage and current input. The maximum rated voltage is 50 V and
maximum rated current is 2 A per channel.

The MTU distributes the two ModuleBuses, one to each I/O module and 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.

Four mechanical keys, two for each I/O module, 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.

Technical Data

Table 147. TUS45 Redundant Vertical 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
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TU845 Redundant Vertical MTU

Table 147. TU845 Redundant Vertical MTU Specifications (Continued)

Item Value
Rated maximum continuous current per |5 A
process voltage connection (L+)
ModuleBus:
Maximum 5 V current distribution 15A
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+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

50V

Dielectric test voltage

500V a.c.

Width 131 mm (5.16”) including connector,
124 mm (4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking
device

Weight 0.6 kg (1.3 Ibs.)
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TU845 Redundant Vertical MTU

Appendix A Specifications

Connections

Table 148. TU845 Process Connection Screw Terminals (X1)

Position Row A Row B
1 L1- L1+
2 L1- L1+
3 Al B1
4 2 2
5 3 3
6 4 4
7 5 5
8 6 6
9 7 7
10 8 8
11 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 TU845
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TU850 Extended MTU

Appendix A Specifications

TU850 Extended MTU

Features

50 Volt applications - use with
the AI810, DI810,
DI811,DI830, DI831, modules.

Complete 2-wire connections
for up to 16 channels.

Each channel has one current
limited sensor/transmitter
power outlet terminal and one
signal terminal.

Current limitation in
sensor/transmitter supply is
implemented with
disconnectable PTC fuse.

Process voltage can be
connected to 2 individually
isolated groups, if the I/O
module supports it.

Connections to ModuleBus and
I/0 modules.

Screw Module
terminals Fuse Holders connector
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Mechanical keying prevents insertion of the wrong I/O module.

Latching device to DIN rail for grounding.

DIN rail mounting.

Description

The TU850 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/0O modules. It also contains a part of the ModuleBus.
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The TU850 MTU can have up to 16 I/O channels. The maximum rated voltage is
50 V and maximum rated current is 15mA per I/O channel (digital input) or 25mA
per two I/O channels (analog input).

The MTU distributes the ModuleBus to the I/0O 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, 8 current limited sensor/transmitter
power outlets, and process voltage connection. Process voltage can be connected to
two individually isolated groups, only valid if the I/O module supports that. Current
limitation in sensor supply is implemented with disconnectable PTC fuses.
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Technical Data

Table 149. TU850 Extended MTU Specifications

Item

Value

Process connections

40

up to 16 I/0 channels

16 current limited sensor/transmitter
power outlets

D-sub connectors 25 pin (male)

Rated maximum continuous current per
process voltage connection

2A

ModuleBus:
Maximum 5 V current distribution
Maximum 24 V current distribution

1.5A
1.5A

Rated max. continuos current per
channel

15 mA per I/O channel (digital input) or
25 mA per two I/O channels (analog
input)

Fuse (2)

2A (fast glass tube, 5x20 mm)

Acceptable wire sizes

Solid: 0.2 - 4 mm?2
Stranded: 0.2 - 2.5 mmZ2, 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.
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Table 149. TUS50 Extended MTU Specifications (Continued)

Item Value
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 0.26 kg (0.57 Ibs.)

Connections

Table 150. TU850 Process Connection Screw Terminals (X1)

Row A Row B
L1- (L1- power) L1+ (L1+ power)
L1- (L1- power) L1+ (L1+ power)
A1 (U1) B1 (signal)
A2 (U2) B2 (signal)
A3 (U3) B3 (signal)
A4 (U4 B4 (signal)
A5 (U5) B5 (signal)
A6 (U6) B6 (signal)
A7 (U7) B7 (signal)
A8 (U8 B8 (signal)
A9 (U9) B9 (signal)
A10 (U10) B10 (signal)
A11 (U11) B11 (signal)
A12 (U12) B12 (signal)
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Table 150. TUS50 Process Connection Screw Terminals (X1) (Continued)

Row A Row B
A13 (U13) B13 (signal)
A14 (U14) B14 (signal)
A15 (U15) B15 (signal)
A16 (U16) B15 (signal)
L2- (L2- power) L2+ (L2+ power)
L2- (L2- power) L2+ (L2+ power)
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TU851 Extended MTU

Features

e 250 Volt applications - use
with DI820, DI821, DI825,
DI828, DO820, DO821, and
DO828 I/0 modules.

*  Up to 16 isolated channels
of field signals.

. Connections to ModuleBus
and I/0O modules.

*  Mechanical keying prevents
insertion of the wrong 1/0O
module.

*  Latching device to DIN rail
for grounding.

*  DIN rail mounting.

Description

The TUS851 is a 16 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/0 modules. It also contains a part of the ModuleBus.

The TU851 MTU can have up to 16 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.

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
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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 16 individually isolated I/O channels. Each

channel has two connections.

Technical Data

Table 151. TU851 Compact MTU Specifications

Item Value

Process connections 32
up to 16 1/0 channels

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 - 4mm?
Stranded: 0.2 - 4 mmZ2, 24 - 10 AWG

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

250V

Dielectric test voltage

2000 V a.c.
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Table 151. TU851 Compact MTU Specifications (Continued)

Item Value
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.)
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Connections

Table 152. TU851 Process Connection 32 Pole Screw-Terminals (X1)

Position Row A Row B
1 A1l B1
2 B2 A2
3 B3 A3
4 B4 A4
5 B5 A5
6 B6 A6
7 B7 A7
8 B8 A8
9 B9 A9
10 B10 A10
11 B11 A1
12 B12 A12
13 B13 A13
14 B14 Al4
15 B15 A15
16 B16 A16
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Figure 230. TU851 Process Connection
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TU852 Redundant Horizontal Dual MTU

Features

* 50 Volt applications -
use with AI843,
AO845A, DI840,
DI880, DO840,
DO880 and DP840
I/0 modules.

e Horizontal
installation of I/O
modules using D-sub
connectors.

e Up to 16 channels of
field signals and process power connections.

e  Connections to two ModuleBuses and I/O modules.
*  Mechanical keying prevents insertion of the wrong I/O module.
*  Latching device to DIN rail for grounding.

*  DIN rail mounting.

Description

The TUS852 is a 16 channel module termination unit (MTU) for redundant S800 I/O
modules and for mounting on a 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 TU842 MTU can have up to 16 I/O channels and process voltage connections.
Each channel has two uncommitted I/O connections. Normally S1-16 (signals) on
X1A and U1-16 (power out) on X1B. Each DB25 include terminals for ZP, UP and
EM.
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The MTU distributes the two ModuleBuses to each I/O module and 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.

Four mechanical keys, two for each I/O module, 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.

Technical Data

Table 153. TUS52 Redundant Horizontal MTU Specifications

Item Value

Process Connections 16
up to 16 I/0 channels (2 terminals per
channel), Two D-sub connectors 25 pin (male)

Rated maximum continuous 3A
current per I/O channel

Rated maximum continuous 10A
current per process voltage
connection (L+)

ModuleBus:
Maximum 5 V current distribution |1.5 A
Maximum 24 V current distribution | 1.5 A

Mechanical keys (2+2) 36 different combinations

I/0O module lock Locks module and enables operation
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Table 153. TU852 Redundant Horizontal 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 500V a.c.

Width 131 mm (5.16”) including connector, 124 mm
(4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking device
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Connection

Table 154. Process connection D-sub 25 (X1A and XIB)

X1A X1B***
Pin. |MTU Signal |Pin. |MTU Signal
1 UP1 1 UP1
14 UP1 14 UP1*
2 ZP 2 ZP
15 |ZP 15 |ZP
3 S1 3 U1
16 |S2 16 |U2
4 S3 4 UK]
17 S4 17 U4
5 S5 5 us
18 |S6 18 |U6
6 s7 6 u7
19 S8 19 |U8
7 S9 7 U9
20 |S10 20 |U10
8 S11 8 URR
21 S12 21 ui2
9 S13 9 u13
22 S14 22  |U14
10 |S15 10 |U15
23 |S16 23 |U16
11 upP2 11 upP2
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Table 154. Process connection D-sub 25 (X1A and XIB)

X1A X1B***
Pin. |MTU Signal |Pin. |MTU Signal
24 upP2 24 up2**
12 |ZP 12 |ZP
25 |ZP 25 |ZP
13 EM 13 |EM

*  [S+] Function in AI843 module
#* [I_cjc 0,24mA] Function in AI843 module
##% Not used on: AO845A, DO840 and DO880
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Process Connections
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Figure 231. TUS52 - Block Diagram
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TU854 Redundant Horizontal MTU

TU854 Redundant Horizontal MTU

Features

50 Volt
applications - use
with AI845,
AI880A and
DP840 modules.

Horizontal
installation of I/0
modules using D-
sub connectors.

Up to 8 channels
of field signals

and process power

connections.

Connections to two ModuleBuses and I/O modules.

Mechanical keying prevents insertion of the wrong I/O module.

Latching device to DIN rail for grounding.

DIN rail mounting.

Description

The TU854 is a 8 channel module termination unit (MTU) for redundant S800 I/O
modules and for mounting on a 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 TU854 MTU can have up to 8 I/O channels and process voltage connections.
Each channel has two I/O connections. Input signals are connected via individual
shunt sticks, TY801.
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The MTU distributes the two ModuleBuses, one to each I/O module and 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.

Four mechanical keys, two for each I/O module, 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.

Technical Data

Table 155. TU854 Redundant Horizontal MTU Specifications

Item Value
Process Connections 8
up to 8 I/0O channels (2 terminals per
channel)

D-sub connector 25 pin (male)

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 15A

Maximum 24 V current distribution 15A

Mechanical keys (2+2) 36 different combinations

I/0 module lock Locks module and enables operation
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Table 155. TU854 Redundant Horizontal 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

500V a.c.

Width 131 mm (5.16”) including connector,
124 mm (4.88”) edge to edge installed

Depth 64 mm (2.52”) including terminals

Height 186.5 mm (7.34”) including locking

device
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Connection
Table 156. Process connection X1 D-sub 25
X1
Pin. MTU Signal Description

1 UpP Incoming field power (+)

14 upP Incoming field power (+)

2 ZP Incoming field power (-)

15 ZP Incoming field power (-)

3 Supply, Ch1 Transducer supply output, ch1
16 U/I_IN, Ch1 Voltage/Current input, ch1

4 Supply, Ch2 Transducer supply output, ch2
17 U/I_IN, Ch2 Voltage/Current input, ch2

5 Supply, Ch3 Transducer supply output, ch3
18 U/I_IN, Ch3 Voltage/Current input, ch3

6 Supply, Ch4 Transducer supply output, ch4
19 U/I_IN, Ch4 Voltage/Current input, ch4

7 Supply, Ch5 Transducer supply output, ch5
20 U/I_IN, Ch5 Voltage/Current input, ch5

8 Supply, Ch6 Transducer supply output, ché
21 U/I_IN, Ch6é Voltage/Current input, ch6

9 Supply, Ch7 Transducer supply output, ch7
22 U/I_IN, Ch7 Voltage/Current input, ch7

10 Supply, Ch8 Transducer supply output, ch8
23 U/I_IN, Ch8 Voltage/Current input, ch8

11 uUpP Incoming field power (+)
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Table 156. Process connection X1 D-sub 25

X1
Pin. MTU Signal Description
24 uUpP Incoming field power (+)
12 ZP Incoming field power (-)
25 ZP Incoming field power (-)
13 EM Ground
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Figure 232 shows the TU854 process connection.
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TY801 Shunt Stick

TY801 Shunt Stick

Features

Current/voltage
indicator

*  Passive unit used for configuration of signal type.

*  Used withTU834, TU844 and TU845 together
with AI845 or AI880/AIS80A.

Description

The TY801 Shunt Stick is used to adjust the input for
current or voltage signals.

In the upper corner of the shunt stick there is a part of SR —
the circuit board that is visible. If the visible part is to
the left, the shunt stick is configured for voltage and if
it is to the right it is configured for current.

Technical Data

Uuououdy

Table 157. TY801 Shunt Stick Specifications

Item

Value

Module catch

Attaches module MTU TU834/TU844/TU845

Internal resistance

2x125 Q 0.05%

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection Rating

IP20 according to IEC 60529
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Table 157. TYS801 Shunt Stick Specifications (Continued)

Item Value
Rated Insulation Voltage 50 V
Dielectric test voltage 500 V a.c.
Width 11 mm (0.43")
Depth 15,5 mm (0.61”)
Height 62 mm (2.44")
Weight 6 g (0.013 Ibs.)

Block Diagram TY801
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TY804 Shunt Stick

TY804 Shunt Stick

Features

*  Passive unit used for configuration of signal type.

*  Used on TU844 and TU845 together with DP840.

Description

Visible part of

The TY804 Shunt Stick is used to adjust the input current

to a voltage signal.

In the upper corner of the shunt stick there is a part of the
circuit board that is visible. The visible part shall be turned | -] [
to the right (current input) when the shunt stick is

mounted.

Technical Data

Uuououdy

Table 158. TY804 Shunt Stick Specifications

circuit board

Item

Value

Module catch

Attaches module MTU TU844/TU845

Internal resistance

1.08 kQ 1%

Equipment class

Class | according to IEC 61140; (earth
protected)

Protection Rating

IP20 according to IEC 60529
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Table 158. TY804 Shunt Stick Specifications (Continued)

Item Value
Rated Insulation Voltage 50V
Dielectric test voltage 500 V a.c.
Width 11 mm (0.43")
Depth 15,5 mm (0.617)
Height 62 mm (2.44")
Weight 6 g (0.013 Ibs.)

Block Diagram TY804
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TY820 Temperature Sensor

Features
*  Passive unit for measuring of temperature.

*  Used together with AI835/AI835A and AI843 for measuring of the cold
junction temperature

Description

The TY820 is temperature sensor with a PT 100 element
casted in a transparent plastic material. The temperature
sensor has a 4-wire connection.

ABB

TY820
3BSE051254R1

Technical Data

Table 159. TY820 Temperature Sensor Specifications

Item Value
Sensor Pt 100 class B
Temperature range - 40 to 100°C
(-40 to 212°F)
Time constant 3.5 minutes
Protection Rating IP20 according to IEC 60529
Width 20 mm (0.79")
Depth 8 mm (0.31”)
Height 13 mm (0.51”)
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Table 159. TY820 Temperature Sensor Specifications (Continued)

Item Value
Weight 89 (0.017 Ibs)
Connection wires Area: 0.5 mm? (20 AWG)
Length: 200mm (7.87”)

Block Diagram TY820

ol

:>Fted

:>E-Iack
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The S800 I/0 system is continuously enhanced with additional certificates.
Table 160 describes the current certifications.

Table 160. Current Certifications for S800 Modules

Module
Type

CE

cULus
El. safety
Haz loc

C1 Zone
o(1)

FM
El. safety
Haz loc
C1,Div2

CSA
El. safety
Haz loc
C1,Div2

ATEX

Zone 2
Categor
3(1)G @

ATEXZone
2 Category
3G ?3)

SIL1-3

cULus
El. safety

Analog Input Modules

Al801

Al810

Al820

Al815

X | X | X | X

Al825

Al830

AI830A

Al835

AI835A

X | X | X| X

X | X | X | X

Al843

Al845

XX X[ X[ X]| X[ X|X]|X|X

X | X | X[ X|X]| X
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Table 160. Current Certifications for S800 Modules (Continued)

cULus
FM CSA ATEX
Module El. safety El. safety | El. safety | Zone 2 ATEXZone cULus
CE | Hazloc 2 Category | SIL1-3
Type C1 Zone Haz loc | Hazloc | Category 3 G%) El. safety
o) |C1,Div2| C1,Div2 3(1)G®@
Al880/ X X X X
AI880A
AI890 X#) X
Al893
Al895 X#) X
Analog Output Modules
AO801 X X X
A0810 X X X X
AO810V2 X X X X
AO815 X X
AO820 X X X X
AO845 X X
AOB845A X X
AO890 X X#) X X
AO895 X X#) X
Field Communication Interface
Cl8o1 X X
Cig10B X X X X
Clg20v1 X X X X
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Table 160. Current Certifications for S800 Modules (Continued)

cULus
Module | Elfl'aszalf:?’ El. z:unfety El.css;?ety zzTnixz ’Z‘E'Z)t(ezzr;s SiL1.3| cULus
Type C1 Zone Haz I.oc Haz I.oc Category 3 G%) El. safety
(1) |C1,Div2| C1,Div2 3(1)G®@
CI830 X X X
Cl840 X X
CI840A X X
TB815 X X X X
Advant Fieldbus 100
TC501V150 | X
TC506 X
TC513V1 X
TC514V2 X
TC515V2 X
Digital Input Modules
DI801 X X X X
DIg02 X X X
DI803 X X X
DIg810 X X X
DiI811 X X X
Dig14 X X X
DIg818 X
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Table 160. Current Certifications for S800 Modules (Continued)

cULus
Module | Elfl'a“‘zalf:;" El. :gnfety El.cssa;gty zﬁixz ’Z‘E?t(ezzr:; SiL1.3| cULus
Type C1 Zone Haz I.oc Haz I.oc Category 3 G%) El. safety
o) |C1,Div2| C1,Div2 3(1)G®@
DI820 X X X X
Dig21 X X X X
DI825 X X
DIg28 X
DI831 X
DI830 X X X X
DI831 X X X X
DI840 X X
DI880 X X X X
DI885 X X X X
DI890 X X4 X X
Digital Output Modules
DO801 X X X
DO802 X X X X
DO810 X X X
DO814 X X X
DO815 X X X
DO818 X
D0820 X X X X
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Appendix B Certifications Certifications

Table 160. Current Certifications for S800 Modules (Continued)

cULus
Module | Elfl'aszalf:?’ El. z:unfety El.css;?ety zzTnixz ’Z‘E'Z)t(ezzr;s SiL1.3| cULus
Type C1 Zone Haz I.oc Haz I.oc Category 3 G%) El. safety
(1) |C1,Div2| C1,Div2 3(1)G®@
DO821 X X X X
D0828 X
DO0840 X X
DO880 X X X
DO890 X X X X
sDg210®) X X
SDg22® X X
SDg23® X X X
$582205) X X
SD832 X X
SD833 X X
SD834 X X
SS5823 X X X
55832 X X
Pulse Counting Modules
DP820 X X X X
DP840 X X
Module Termination Units
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Certifications

Appendix B Certifications

Table 160. Current Certifications for S800 Modules (Continued)

Module
Type

CE

cULus
El. safety
Haz loc

C1 Zone
o(1)

FM
El. safety
Haz loc
C1, Div2

CSA
El. safety
Haz loc
C1, Div2

ATEX
Zone 2
Category
3(1)G®@

ATEXZone
2 Cate?ory
3G®

SIL1-3

cULus
El. safety

TU801

TU807

TU810V1

TU811V1

TU812V1

TU813

TU814V1

TU818

TU819

TU830V1

TU831V1

TU833

TU834

TU835V1

TU836V1

TU837V1

TU838

TU839

TU840

TU841

XAIX|IX]IX|IX| XXX XX X[X|X]|X|X]|X]|X|X]|X]|X
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Appendix B Certifications

Certifications

Table 160. Current Certifications for S800 Modules (Continued)

Module
Type

CE

cULus
El. safety
Haz loc

C1 Zone
o(1)

FM
El. safety
Haz loc
C1, Div2

CSA
El. safety
Haz loc
C1, Div2

ATEX
Zone 2
Category
3(1)G®@

ATEXZone
2 Cate?ory
3G®

SIL1-3

cULus
El. safety

TU842

TU843

TUs44

TU845

X | X | X | X

TU846

Tu847

TU848

TU849

TU850

XX | X | X| X[ X|X]| X

TU851

TU852

TU854

TU890

TU891

TY801

TY804

XIX | XXX XX X[X|X|X[X]|X]|X|X]|X

ModuleBus Communication

Parts

TB805

X

X

X

TB806

X

X

X

TK801V003

X
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Certifications Appendix B Certifications

Table 160. Current Certifications for S800 Modules (Continued)

cULus
FM CSA ATEX
Module El. safety El. safety | El. safety | Zone 2 ATEXZone cULus
CE | Hazloc 2 Category | SIL1-3
Type C1 Zone Haz loc | Hazloc | Category 3 G%) El. safety
o) |C1,Div2| C1,Div2 3(1)G®@
TK801V006
TK801V001 | X
2
TB807 X X X X
TB810 X X X X
TB811 X X X X
TB820V2 X X X X
TB825 X X
TB826 X X
TB840/ X X X
TB840A
TB842 X X
TB845 X X
TB846 X X

(1) Marking for mounting and interface: Class 1 Zone 2 AEx nC (ornA) IICT4and CL1 DIV2GPABCD T4
(2) Marking for mounting: Ex || 3G EEx nA [ia] IIC T4
Marking for interface: Ex Il (1)G [EEx ia] IIC
(3) Marking for mounting and interface: Ex Il 3G Ex nA lIC T5 Gc
(4) Provides Intrinsically safe circuit for Cl. I, Div 1; CI. I, Div. 1; Cl. lll, Div 1 or Cl. I, Zone 0 group llc
(5) cULus; UL508, UL1950, CSA 22.2 No 950
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AI801 39, 64
AI810 29,70
AI820 29,96
AI825 30, 105
AI830 30, 112
AI830A 30, 112
AI835 30
Al843 30, 134
Al845 31,144
AI880 31,159
AI880A 31, 159
Analog input module
AI801 39, 64
AI810 29,70
AI820 96
AI825 105
AI830 112
AI830A 112
Al843 134
Al845 31,144
AI880 31,159
AI880A 31, 159
Analog output module
AO801 39,172
AO810 31,178

AO810V2 31,178

A0O820 196

AO845 32,205

AOB45A 32,205
AO801 39,172
AO810 31,178
AO810V2 31,178
AO0820 32, 196
AO845 32,205

INDEX

AO845A 32,205

B
Bipolar analog output module
AO820 32

C
Channel Relay Output Module
DO828 439
Compact MTU 23, 517
TUS810 23, 507
TUS811 24,512
TUS812 24,517
TUS813 24,522
TUS814 24,529
TUS818 536
TUS819 541

DI&01 40, 215

DI&02 40, 220

DI803 40, 226

DI810 32,232

DI811 32,244

DI814 32,255

DI820 33,276

DI821 33,285

DI825 33,294, 304

DI828 Digital Input Module 34
DI830 34,312

DI831 34,324

DI840 34, 335

DI880 35, 348

DI885 35, 361

Differential analog input module
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Index

AI820 29

Digital input module
DISO1 40,215
DI802 40, 220
DIS03 40, 226
DI810 32,232
DI811 32,244
DI814 32,255
DI820 276
DI821 33,285
DI825 33,294, 304
DI830 34,312
DI831 34,324
DI840 34,335
DI880 35, 348
DI885 35, 361

Digital input module, SOE 295, 325, 362

Digital output module
DOS801 40, 371
DO802 40, 376
DOS810 35,382
DO814 35,391
DOS815 36,401, 411
DO820 36, 421
DO821 36, 430
DO840 37, 446
DO880 37, 456

DOS801 40, 371

DO802 40, 376

DOS810 35,382

DO814 35,391

DOS815 36,401, 411

DO820 36, 421

DO821 36, 430

DO0828 Digital Output Module 37

DO840 37, 446

DO880 37, 456

DP820 37, 468

DP840 38, 488

Extended MTU
TU830 24, 548
TU831 25,556
TU833 25, 561
TU835 25,572
TU836 25,578
TU837 26, 584
TU838 26, 590, 622
TU839 26, 596

FCI 13

Frequency measuring
DP820 37, 468
DP840 38, 488

I/0O modules
S800 46
S800L 46
I/O station 13
Incremental pulse counter
DP820 37,468
DP840 38, 488

L
LEDs
S800L I/O module 51
S800M I/O module 47

M

Module termination units 18
ModuleBus master 14
MTU

TU805 504

TU810 507

TUS811 512

TUS812 517
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Index

TU813 522
TU814 529
TU830 548
TU831 556
TU833 561
TU834 567
TU835 572
TU836 578
TU837 584
TU838 590, 622
TU839 596
TU842 27, 602
TU843 27, 607
TU844 27,612
TU845 27, 617
MTUs 57

0
OSP 36 to 37

P

Process connection terminals

TU837 588
Process connections

AI801 68

AI820 100, 109

AI830 118

AI835 128

AI843 139

AO801 176

AO810 182

AO810V2 182

A0820 200

AO0845 191,209

DI8O1 218

DI802 224

DI803 230

DI810 236

DI811 248

DI814 259

DI820 280, 289, 299, 309, 443

DI&30 317
DI831 328
DI840 340
DI880 353
DI885 367

DO801
DO802
DO810
DO814
DO815
DO0820
DO821
DO840
DO880
DP820
DP840
TU&10
TU8I1
TU812
TU814
TU&30
TU831
TU835
TU842
TU843
TU844
TU845

Process power connections

TU&37

Process power source connections

TU8&35
TU836

374
380
386, 415
395
406
425
434
450
462
481
496
510
515, 526
519
533
553, 564
558
575
605
610
615
569, 620

587

575
581

RTD input module
AI830 30, 112
AI830A 30, 112
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Index

S800 I/0O module replacement 53
S800 I/0 modules 29

S800L I/0 module replacement 57
S800L I/0 modules 38

Sequence of event 312, 324, 361

Shunt stick
TY801 28, 622
TYR04 28, 647
SOE 312, 324, 361

Terminal Unit
TUR05 23, 504

Thermocouple/mV input module

AI835 30
Al843 30, 134

TU8O0S
TU810
TU811
TU812
TU813
TU814
TU830
TU831
TU833
TU834
TU835
TU836
TU837
TU838
TU839
TU842
TU843
TU844
TU845
TY801
TY804
TY820

23,504
23,507
24,512
24,517
24,522
24,529
24, 548
25, 556
25, 561
567
25,572
25,578
26, 584
26, 590, 622
26, 596
27,602
27,607
27,612
27,617
28, 622
28, 647
649
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Introduction

This section provides information on the revision history of this User Manual.

Revision History

ﬂ The revision index of this User Manual is not related to the 800xA 5.1 System
Revision.

Revision History

The following table lists the revision history of this User Manual.

Revision Description Date
Index
- First version published for 800xA 5.1 June 2010
Updated review comments December 2011
B Updated for new I/0O modules and March 2013
Termination Units (TU’s)
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Updates in Revision Index A

Updates in Revision Index A

The following table shows the updates made in this User Manual for

Revision Index A.

Updated Section/Sub-section

Description of Update

Section 2, Configuration

In Table 2. MTU Usage and Key Settings:

Updated DO880 row.
Updated table footnotes

Appendix A, Specifications .

Updated Transmitter supply (per channel) row in
Table 31. AI880/AI880A High Integrity Analog
Input Module Specifications at 25°C.

Updated sub-section AlI880/AI880A High
Integrity Analog Input Module > Process
Connections.

Updated Description of sub-section DI880 High
Integrity Digital Input Module.

Updated Sensor supply (per channel) row in
Table 67. DI880 High Integrity Digital Input
Module Specifications.

Updated Process Connection of sub-section
DI1880 High Integrity Digital Input Module, and
sub-section DO880 High Integrity Digital Output
Module.

Added Loop Monitoring row in Table 79 - DO815
Digital Output Module Specifications, and

Table 85 - DO840 Digital Output Module
Specifications.

Updated Description of sub-section DO880 High
Integrity Digital Output Module.

Updated Loop monitoring row in Table 87.
DO880 High Integrity Digital Output Module
Specifications.

Updated Block Diagram TU844 and Block
Diagram TU845.

664

3BSE020924-510 B



Updates in Revision Index B

Updated Section/Sub-section Description of Update
Appendix B, Certifications In the Table 142. Current Certifications for S800
Modules:
. Updated values for SD82X, SD83X, SS823 and
SS832.
*  Added new row for TB826.
e Updated table footnote.

Updates in Revision Index B

The following table shows the updates made in this User Manual for Revision Index

B.
Updated Section/Sub-section Description of Update

Section 1, Introduction Updated for the following new 10 modules and TU’s:
e Dig18
e« Dig28
e DO818
e DO828
e TU818
e TU819
e TU851
e TU852
e TU854

Section 2, Configuration In Table 2. MTU Usage and Key Settings:
e Updated DO880 row.
. Updated table footnotes
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Updates in Revision Index B

Updated Section/Sub-section

Description of Update

Section 2, Configuration

Updated Table 2. MTU Usage and Key Settings with
new |O modules:

DI818
D1828
DO818
DO828

Appendix A, Specifications

Added the following new 10 modules and TU’s:

DI818
D1828
DO818
DO828
TU818
TU819
TU851
TU852
TU854
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