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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are requircd
to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may be

impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from the
use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requircments associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or
liability for actual use based on the cxamples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited.

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

B>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARC FLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).
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Summary of Changes

This manual contains new and updated information. Changes throughour this
revision are marked with change bars, as shown to the right of this paragraph.

New and Updated The table explains the new and updated information in this manual.
Information :

Section Changes

Chapter 3 « Updated the Electronic Keying section

+ Updated the Difference Between Integer and Floating Point example

Chapter4 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules

Chapter S + Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
« Updated diagram labels for wiring the 1756-IF6| Module
Chapteré « Updated Fahrenheit temperature conversion range values for Cold-
junction Compensation Types and Cold Junction 0ffset Option
+Added advisory not to exceed the specificisolation voltage when using a
separate power source when wiring various modules
Chapter7 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
hapter 8 Added advisory not to exceed the specific isolation voltage when using a

separate power source when wiring various modules
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Summary of Changes

Notes:
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Chapter 8

Introduction

Isolated Analog Output Modules
(1756-0F6Cl and 1756-0F6VI)

This chapter describes features specific to ControlLogix isolated analog

output modules that provide a high level of noise immunity. The ‘C*and 'V in
the respective catalog numbers indicate ‘current’ and ‘voltage’

Topic Page
Choose a Data Format 154
Ramping/Rate Limiting 155
Use Module Block and Output Circuit Diagrams 158
Drive Different Loads with the 1756-0F6CI 160
Wire the 1756-0F6C| Module 163
Wire the 1756-0F6VI Module 164
1756-0F6C and 1756-0F6VI Module Fault and Status Reporting 165

The isolated analog output modules also support features described in
. g outp PP
Chapter 3. See the table for some of these features.

Feature Page
Removal and Insertion Under Power (RIUP) 34
Module Fault Reporting 34
Configurable Software 34
Electronic Keying 34
Access to System Clock for Timestamp Functions 36
Rolling Timestamp 36
Producer/Consumer Model 36
Status Indicator Information 37
Full Class | Division 2 Compliance 37
Agency Certification 37
Field Calibration 37
Sensor Offset 38
Latching of Alarms 38
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Chapter8  Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Choose a Data Format Data format defines the format of channel data sent from the controller to the
module, defines the format of the ‘dara echo’ that the module produces, and
determines the fearures that are available to your application. You choose a data
format when you choose a Cominunication Format.

You can choose one of these data formats:
o Integer mode
o Floating point mode
The table shows features that are available in cach format.
Table 32 - Features Available in Each Data Format
Data Format Features Available Features Not Available
Integer mode Ramp to program value Clamping
Ramp to fault value Ramp in Run mode
Hold for initialization Rate and Limit alarms
Hold Last State or User Value in fault or Scaling
program mode
Floating point mode All features N/A
For details on input and output dara formats, sce page 200 in Chapter 10.

Isolated 0utput The table lists features that are specific to the isolated analog
output modules.

Module Features P
Table 33 - Isolated Analog Output Module Features

Feature Page

Ramping/Rate Limiting 15

Clamping/Limiting 156

Clamp/timit Alarms 156

Data Echo 157
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Isolated Analog Output Modules (1756-OF6C| and 1756-0F6VI) Chapter 8

Ramping/Rate Limiting
Ramping limits the speed at which an analog output signal can change. This
prevents fast transitions in the output from damaging the devices that an output

module controls. Ramping is also known as rate limiting.

The table describes the types of ramping that are possible.

Ramping type Description

Run mode ramping This type of ramping occurs when the module is in Run mode and begins
operation at the configured maximum ramp rate when the module receives a
new output level.

IMPORTANT: This is only available in floating point mode.

Ramp to Program mode This type of ramping occurs when the present output value changes to the
Program value after a Program command is received from the controller.

Ramp to Fault mode This type of ramping occurs when the present output value changes to the Fault
value after a communications fault occurs.

The maximum rate of change in outputs is expressed in engineering units per
second and called the maximum ramp rate.

See page 204 for how to enable Run mode ramping and set the maximum
ramp rate.

Hold for Initialization

Hold for Initialization causes outputs to hold present state until the value
commanded by the controller matches the value at the output screw terminal
within 0.1% of full scale, providing a bumpless transfer.

If Hold for Initialization is selected, outputs hold if there is an occurrence of any
of these three conditions.

« Initial connection is established after power-up.
« A new connection is established after a communications fault occurs.

o« There is a transition to Run mode from Program state.
The InHold bit for a channel indicates that the channel is holding.

To see how to enable the Hold for Initialization bit, see page 202.
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Chapter 8

Isolated Analog Output Modules (1756-OF6C and 1756-0F6VI)

156

Clamping/Limiting

Clamping limits the output from the analog module to remain within a range
configured by the controller, even when the controller commands an output
outside that range. This safety feature scts a high clamp and a low clamp.

Once clamps are determined for a module, any data received from the controller
that exceeds those clamps sets an appropriate limit alarm and transitions the
output to that limit but not beyond the requested value.

For example, an application sets the high clamp on a module for 8V and the low
clamp for -8V. If a controller sends a value corresponding to 9V to the module,

the module only applies 8V to its screw terminals.

Clamping alarms can be disabled or latched on a per channel basis.

IMPORTANT (lamping is only available in floating point mode.
Clamp values are in engineering scaling units and are not automatically
updated when the engineering high and low scaling units are changed.
Failure to update the damp values generates a very small output signal
that could be misinterpreted as a hardware problem.

To see how to set the clamping limits, see page 20

Clamp/Limit Alarms

This function works dircctly with clamping. When a module receives a data value
from the controller that exceeds clamping limits, it applies signal values to the
clamping limit but also sends a status bit to the controller notifying it that the
value sent exceeds the clamping limits.

Using the example above, ifa module has clamping limits of 8V and -8V but then
receives data to apply 9V, only 8V is applied to the screw terminals and the
module sends a status bt back to the controller informing it that the 9V value
exceeds the module’s clamping limits.

IMPORTANT Limit alarms are available only in floating point mode.

To see how to enable all alarms, see page 204.
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Isolated Analog Output Modules (1756-0F6C| and 1756-0F6V)  Chapter8

Data Echo

Data Echo automatically multicases channel data values that match the analog
value that was sent to the module’s screw terminals at chat time.

Fault and status data also is sent. This data is sent in the format (floating point or
integer) selected at the requested packet interval (RPI).

User Count Conversion to Output Signal

User counts can be computed in Integer mode for the 1756-OF6CI and 1756-
OF6VI modules.

The straight line formulas that can be used to calculate or program a
Compute (CPT) instruction are shown in the table.

Available Range User Count Formula

0...20mA y= 3109.7560975609754x-32768
where y = counts; x=mA

+/-10V y=3115.669867833032x-0.5
where y = counts; x=V

For example, if you have 3.5 mA in the 0...20 mV range, the
user counts = -21884. Counts = 6231 for2Vin the +/-10V range.

For a table with related values, refer to ControlLogix 1756-OF6CI and OF6VI
User Count Conversion to Output Signal, Knowledgebase Technical Note
IDs 41574 and 41576.
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Chapter8 Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Use Module Block and 0utput This section shows the 1756-OF6ClI and 1756-OF6VI modules’ block diagrams

and output circuit diagrams.

Circuit Diagrams

Figure 41 - 1756-0F6Cl Module Block Diagram
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Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Chapter 8

Voltage
Regulator

Figure 42 - 1756-0F6VI Module Block Diagram
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3 of 6 channels

;

+/-15V DC-DC
+5V Converter

D/A Converter

>

= = =m = = m = Channel Isolation
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Chapter8  Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Field-side Circuit Diagrams

The diagram shows field-side circuitry for the 1756-OF6CI module.

Figure 43 - 1756-0F6C1 Output Circuit
+13V

system , Field
Side i Side
5002 Vdrop 1.0V @ 20mA
l lout = 0-21mA

0002
0V @ 20mA

0002
0V @ 20mA

4503

Drive Different Loads The 1756-OF6CI module’s output stage provides a constant current that flows

. ¥ through its internal electronics and out through the external output load. Because
with the 1756 OF6Cl the output current is constant, the only variable in the current loop is the voltage
across the output electronics and the voltage across the load. For a given
termination option, the sum of the individual voltage drops around the loop
components must add up o the total available voltage (13V for OUT-x/RTNx
cermination and 26V for OUTx/ ALT=x).

As seen in the above diagram, a larger external output load drops a larger portion
of the available loop voltage, allowing the module to drop less volts across its
internal output electronics. This lower drop allows the power dissipation in the
module to be lower, minimizing the chermal affect to adjacent modules in the

same chassis.

160 Rockwell Automation Publication 1756-UMOO09D-EN-P - March 2015
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Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)  Chapter8

For loads under 550 , the module’s +13V internal voltage source can supply
voltage for currents up to 21 mA. For loads over 550 €, additional compliance
voltage is required. In this case, you must use the ALT terminal to provide the
additional -13V source.

For any size load (that is, 0...1000 Q), the output channels function if terminated
between OUT-x and ALT-x. To improve module reliability and product life, we

recommend you:

o Terminate the output channcls between the OUT-x and RTN-x terminals
for loads of 0...550 Q

o Terminate the output channels between the OUT-x and ALT-x terminals

for loads of 551...1000

IMPORTANT If you are unsure of the load, you can terminate the output channels
between OUT-x and ALT-x and the module operates but reliability can be
compromised at elevated temperatures.

For example, if you terminate the output channels between OUT-x and ALT-
xand use a 250 €2 load, the module operates but the lower load results in
higher operating temperatures and can affect the module’s reliability over
time.

We recommend you terminate the output channels as described above
whenever possible.
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Isolated Analog Output Modules (1756-0F6CI and 1756-0F6VI)

162

D/A
converter

Figure 44 - 1756-0F6VI Output Circuit

The diagram shows field-sidc circuitry for the 1756-OF6CI module.
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Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)  Chapter 8
Wire the 1756-0F6CI Module Theillustration shows wiring examples for the 1756-OF6CI module.
Figure 45 - 1756-0F6(l Wiring Example for Loads of 0-550 (2
_/z\'—
ouT-1 ouT-0
@ H@ User Analog
A1 m@ H@ ALT-0 Output Device
I 3
1|
RTN-1 I![{pb j@ RIN-0
w3 | | [IEB[IED)]| o2
)
NOTES: B L1-2
1. Place additional devices Al @ ”+ 4
anywhere in the loop. RIN-3 m@ %}3 RIN-2
2. Do not connect more than two r ’ Shield Ground
wires to any single terminal. Not used ! %}' ! H@ Not used
ATTENTION: If you use a separate power source, do out-5 i + l ﬂ@ our-4
not exceed the specific isolation voltage. T | |
ALT-S D |lEp)| | A4
RTN-5 B RIN-4
20967-M
Figure 46 - 1756-0F6CI Wiring Example for Loads of 551-100002
] y
OUT-I a5 !d-ia OUT-0 .
User Analog
ALT-1 ALT-0 Output Device
NOTES: ) ) RTN-1 RTN-0
1. Place additional devices
anywhere in the loop. OUT-3 OUT-2
2. Do not connect more than two
wires to any single terminal. ALI3 Sl
ATTENTION: If you use a separate power source, do RTN-3 RTN-2
not exceed the specific isolation voltage. Shield Ground
Not used Not used
OUT-5 &5 OUT-4
Sl
.5 10
ALT | s !€|.: ALT-4
I
RTN-5 RTN-4
Sl
/R
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Chapter8 lsolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Wire the 1756-0F6VI Module The illustration shows wiring examples for the 1756-OF6VI module.

Figure 47 - 1756-0F6VI Wiring example

oot | | [IEE ﬁ@ 0UT-0 =
Not used & Not used gz:zé‘“"’gomput
RN-1 D (H: RIN-0
we | | [fEB 7%: 0UT-2
!
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Not used @ E@ Not used Shield Ground
£
s | | [HED (1D | v
{
Not used _ as Not used
RIN-5 @ H@ RIN-4
AR
B0
NOTES:

1. Place additional devices anywhere in the loop.
2. Do not connect more than two wires to any single terminal.

ATTENTION: If you use a separate power source, do not exceed the specific isolation voltage. [ |
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Isolated Analog Output Modules (1756-0F6C| and 1756-0F6Vl) ~ Chapter 8

1756-0F6Cl and 1756-0F6Vl  The 1756-OF6CI and 1756-OF6VI modules multicast status and fault data to
the owner-listening controller with their channel data. The fault data is arranged
Module Fault and in such a manner as to let you choose the level of granularity for examining fault

Status Reporting conditions.

Three levels of tags work together to provide increasing degree of detail as to the
specific cause of faults on the module.

The table lists tags that can be examined in ladder logic to indicate when a faule

occurs.

Tag

Description

Module Fault Word

This word provides fault summary reporting. Its tag name is ModuleFaults.

Channel Fault Word

This word provides underrange, overrange and communications fault reporting. Its tag name
is ChannelFaults.

Channel Status Words

This word provides individual channel underrange and overrange fault reporting for process
alarms, rate alarms and calibration faults. Its tag name is ChxStatus.

IMPORTANT

Differences exist between floating point and integer modes as they relate
to module fault reporting. These differences are explained in the following
two sections.

Rockwell Automation Publication 1756-UMOO9D-EN-P - March 2015
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Chapter8

Isolated Analog Output Modules (1756-0F6C| and 1756-0F6VI)

Fault Reporting in Floating
Point Mode

166

Module Fault Word
(described on page 167
15 = AnalogGroupFault
13 = OutGroupFault
12 = Calibrating
11=Cal Fault

14is not used by the OF6Cl or

OF6VI

Channel Fault Word
(described on page 167)

5= ChSFault
4= (haFault
3 =(Ch3Fault
2 =Ch2Fault
1=Ch1Fault
0= ChOFault

Channel Status Words
(one for each channel—

described ion page 167

5= ChxNotANumber
4= ChxCalFault

3 = ChxinHold

2 = ChxRampAlarm
1= ChxLLimitAlarm
0= ChxHLimitAlarm

The illustration offers an overview of the fault reporting process in floating point
mode.

Ps

l 14 ‘ 3 } 12 I ”J When the module is calibrating, all bits in the

t Channel Fault word are set.

If set, any bitin the Channel Fault word, also sets the Analog Group Fault
and Output Group Fault in the Module Fault word.

A channel calibration fault sets
the calibration fault in the

Module Fault word. [ t’——‘

7 &6 are not used by
OF6CI or OF6VI

et 1
HENRER
s

2
i

Not a Number, Output in Hold, and Ramp Alarm Low and High Limit Alarm
conditions do not set additional bits. You must conditions set the appropriate
monitor them here. bits in the Channel Fault word.

4134
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Isolated Analog Output Modules (1756-0F6CI and 1756-0F6VI) Chapter8

Module Fault Word Bits — Floating Point Mode

Bits in this word provide the highest level of fault detection. A nonzero condition
in this word reveals that a fault exists on the module. You can examine further

down to isolate the fault.

The table lists tags that are found in the Module Fault Word:

Tag Description

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Output Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
OutputGroupFault.

This bitis set when any channel is being calibrated. When this bit s set, all bits in the Channel

Calibrating
Fault word are set. Its tag name
is Calibrating.
Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is

CalibrationFault.

Channel Fault Word Bits — Floating Point Mode

During normal module operation, Channel Fault word bits are set if any of the
respective channels has a High or Low Limit Alarm. Checking this word for a
nonzero condition is a quick way to check for High or Low Limit Alarm

condition on a channel.

The table lists the conditions that set all Channel Fault word bits:

This condition sets all Channel Fault word | And causes the modaule to display the following in the
bits Channel Fault word bits

A channel is being calibrated ‘003" for all bits

A communications fault occurred between the 'FFFF’ for all bits
module and its owner-controller

Set your logic to monitor the Channel Fault bit for a particular output, if you
cither:
o set the high and low limit alarms outside your operating range.

o disable output limiting.

Channel Status Word Bits — Floating Point Mode

Any of the six Channel Status words, one for each channel, displays a nonzero
condition if that particular channel has faulted for the conditions listed below.

Some of these bits set bits in other Fault words.

When the High or Low Limit Alarm bits (bits 1 and 0) in any of the words are
set, the appropriate bit is set in the Channel Fault word.

Rockwell Automation Publication 1756-UMO09D-EN-P - March 2015
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Chapter8 Isolated Analog Output Modules (1756-0F6CI and 1756-0F6VI)
When the Calibration Fault bit (bit 4) is set in any of the words, the Calibration
Faule bit (bit 11) is set in the Module Fault word. The table lists the conditions
that set each of the word bits.

Tag (Status word) Bit l Event that sets thistag

ChxNotaNumber BitS This bit s set when the output value received from the controller is NotaNumber (the IEEE NAN value).
The output channel holds its last state.

ChxCalFault This bit is set when an error occurred when calibrating. This bit also sets the appropriate bit in the
Channel Fault word.

ChxinHold This bit is set when the output channel is currently holding. The bit resets when the requested Run
mode output value is within 0.1% of full-scale of the current echo value.

ChxRampAlarm Bit2 This bit is set when the output channel’s requested rate of change would exceed the configured
maximum ramp rate requested parameter. It remains set until the output reaches its target value and
ramping stops. If the bit is latched, it remains set until it is unlatched.

ChxLLimitAlarm This bit is set when the requested output value s beneath the configured low limit value. It remains set
until the requested output is above the Tow limit. If the bit s latched, it remains set untilitis unlatched.

ChxHLimitAlarm Bit0 This bit is set when the requested output value is above the configured high limit value. It remains set
until the requested output s below the high limit. If the bit s latched, it remains set until itis
unlatched.

IMPORTANT The 1756-0F6Cl and 1756-0F6VI modules do not use bits 6 or 7 in this
mode.
168 Rockwell Automation Publication 1756-UMO09D-EN-P - March 2015
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Isolated Analog Output Modules (1756-0F6CI and 1756-0F6Vl)  Chapter 8

Fault Reporting in
Integer Mode

Module Fault Word
(described on page 169

15 = AnalogGroupFault

13 = OutGroupFault

12 = Calibrating

11=Cal Fault

14is not used by the 1756~
OF6CI or 1756-0F6VI.

Channel Fault Word
(described on age 170

5= Ch5Fault
4= (h4Fault
3 =(h3Fault
2= (h2Fault
1=C(h1Fault
0= ChOFault

Channel Status Words
(described on page 170

14 = ChOlnHold
12=Ch1inHold
10 = Ch2InHold
8= Ch3InHold
6= Ch4InHold
4= ChSInHold

The illustration offers an overview of the fault reporting process in
integer mode.

15,13,11,9,7, &5 are
not used by the 1756-

3 ‘ LS 115 |12 | i When the module is calibrating, all bits in the

l Channel Fault word are set.

If set, any bit in the Channel Fault word, also sets the Analog Group Fault and
Output Group Fault in the Module Fault word.

TTTTTTJ

‘15‘14‘13‘12‘11‘10‘9‘8{7'6’5lﬂ

Output in Hold conditions must
be monitored here.

OF6Cl and 1756-0F6VIin

integer mode.

41349

Module Fault Word Bits — Integer Mode

In integer mode, Module Fault word bits (bits 15...11) operate exactly as
described in floating point mode. The table lists tags that are found in the
Module Fault Word.

Tag Desaiption

Analog Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
AnalogGroupFault.

Output Group Fault This bit is set when any bits in the Channel Fault word are set. Its tag name is
OutputGroupFault.

Calibrating This bitis set when any channel is being calibrated. When this bit is set, all bits in the Channel

Fault word are set. Its tag name is Calibrating.

Calibration Fault This bit is set when any of the individual Channel Calibration Fault bits are set. Its tag name is
GalibrationFault.
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Chapter8 Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

Channel Fault Word Bits — Integer Mode

In integer mode, Channel Fault word bits (bits 5...0) operate exactly as described

in floating point mode for calibration and communications faults. The table lists
the conditions that set all Channel Fault word bits.

This condition sets all Channel Fault word | And causes the module to display the following in the

bits Channel Fault word bits
A channel is being calibrated "003F for all bits
A communications fault occurred between the 'FFFF’ for all bits

module and its owner-controller

Set your logic to monitor the Channel Faule bit for a particular output, if you
cither:

o set the high and low limit alarms outside your operating range

o disable output limiting.

Channel Status Word Bits in Integer Mode

The Channel Status word has the following differences when used in integer
mode.

o Only the Output in Hold condition is reported by the module.

+ Calibration Fault reporting is not available in this word, although the
Calibration Fault bit in the Module Fault word still activates when that
condition exists on any channel.

e There is only one Channel Status word for all six channels.

The table lists the conditions that set each of the word bits.

Tag (Status word) Bit Event that sets this tag

ChxInHold Even-numbered bits from bit The Output In Hold bit is set when the output channel is currently holding. The bit resets when the
14...bit 0 (that s, bit 14 represents | requested Run mode output value is within 0.1% of full-scale of the current echo value.

channel 0).

For a full listing of the channels

these bits represent, see page 169.

IMPORTANT The 1756-0F6C| and 1756-0F6VI modules do not use bits 15,13, 11,9, 7 or
5in this mode.
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Glossary

analog interface module (AIFM)

Modules connect to pre-wired cables to provide the output terminal blocks for

-
the analog 1/0 module. These modules can be mounted on a DIN rail.
broadcast

- : L
Data transmissions to all addresses or functions.
communication format
Format that defines the type of information transferred between an I/O
module and its owner-controller. This format also defines the tags created for
each 1/O module.
compatible match
An electronic keying protection mode that requires that the physical module
and the module configured in the software to match according to vendor and
catalog number. In this case, the minor revision of the module must be
greater than or equal to that of the configured slot.
connection
The communication mechanism from the controller to another module in the
control system.
coordinated system time (CST)
Timer value that is kept synchronized for all modules within a single
ControlBus chassis.
direct connection
An I/O connection where the controller establishes an individual connection
with 1/O modules.
disable keying

d An electronic keying protection mode that requires no attributes of the
physical module and the module configured in the software to match.
download

»

The process of transferring the contents of a project on the workstation into
the controller.
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Glossary

electronic keying

A feature where modules can be requested to perform an electronic check to
make sure that the physical module is consistent with what was configured by
the software.

exact match

An electronic keying protection mode that requires the physical module and
the module configured in the software to match according to vendor, catalog
number, major revision and minor revision.

field side

Interface between user field wiring and 1/O module.

inhibit

A ControlLogix process that lets you configure an I/0 module but prevent it
from communicating with the owner-controller. In this case, the controller
behaves as if the I/O module does not exist at all.

interface module (IFM)

A module that uses pre-wired cable to connect wiring to an /O module.

listen-only connection

An 1/O connection where another controller Owns/pm\’ides the
configuration and data for the module.

major revision

A module revision that is updated any time there is a functional change
to the module.

minor revision

A module revision that is updated any time there is a change to the module
that does not affect its function or interface.

multicast

Data transmissions that reach a specific group of one or more destinations.
multiple owners

A configuration set-up where multiple owner-controllers use exactly the same

configuration information to simultaneously own an input module.

316 Publication 1756-UM009D-EN-P - March 2015

= — S




Glossary
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network update time (NUT)

The smallest repetitive time interval in which the data can be sent on a
ControlNet network. The NUT ranges from 2 ms to 100 ms.

owner-controller

The controller that creates and stores the primary configuration and
communication connection to a module.

Program mode
In this mode the following events occur:

« Controller program is not executing.
« Inputs are still actively producing data.

* Outputs are not actively controlled and go to their configured
Program mode.

rack connection

An 1/O connection where the 1756-CNB module collects digital [/O words
into a rack image to conserve ControlNet connections and bandwidth.

rack optimization

A communication format in which the 1756-CNB module collects all digital
1/O words in the remote chassis and sends them to controller as a single rack
image.

remote connection

An 1/0 connection where the controller establishes an individual connection
with I/O modules in a remote chassis.

removal and insertion under power (RIUP)

ControlLogix feature that allows a user to install or remove a module or RTB

while power is applied.

removable terminal block (RTB)
Field wiring connector for I/O modules.
requested packet interval (RPI)

The maximum amount of time between broadcasts of I/O data.
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Glossary

Run mode
In this mode, the following events occur:

« Controller program is executing
* Inputs are actively producing data
* Outputs are actively controlled

service

A system feature that is performed on user demand, such as fuse reset or

diagnostic latch reset.

system side

Backplane side of the interface to the I/O module.

tag

A named area of the controller’s memory where data is stored.

st

A ControlLogix process that stamps a change in input data with a relative time

reference of when that change occurred.
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Numerics

10 Ohm offset
-+ 1756-IR61, 1756-1T61 and 1756-IT612
modules 114
1756-TBCH cage clamp RTB 176
1756-TBE extended housing 178
- 1756-TBS6H spring clamp RTB 177

A
agency
certification 16
alarm deadband 55, 90, 113
alarms
latching 38
limit alarm 139, 156
process alarm 54, 89, 112
rate alarm 55, 90, 114
analog 1/0 15

C

cage clamp
wiring the RTB 176
calibration
1756-IF16 and 1756-IF8 modules 215
1756-IF6CIS and 1756-IF6I modules 221
1756-IR61 module 227
1756-1T61 and 1756-1T612 modules 232
using RSLogix 5000 213
certification
agency 16
channel fault word
1756-IF16 module 69
floating point mode 70, 71
integer mode 73, 74
1756-IF6CIS and 1756-IF61 modules 100
floating point mode 101, 102, 104
integer mode 105
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR6I, 1756-1T61 and 1756-1T612
modules 128
floating point mode 129, 130
- integer mode 132, 133
1756-0F4 and 1756-0F8 modules 145
floating point mode 146, 147
integer mode 149, 150
1756-0F6C! and 1756-0F6VI modules 165
floating point mode 166
integer mode 169, 170
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channel status word
1756-IF16 module 69
floating point mode 70, 71
integer mode 73, 75
1756-IF6CIS and 1756-IF61 modules 100
floating point mode 101, 103, 104
integer mode 105
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR61, 1756-1T61 and 1756-1T612
modules 128
floating point mode 129, 130
integer mode 132, 133
1756-0F4 and 1756-0F8 modules 145
floating point mode 146, 147
integer mode 149, 151
1756-0F6CI and 1756-0F6VI modules 165
floating point mode 166
integer mode 169, 170
chassis
removal 180
clamping
1756-0F4 and 1756-0F8 modules 138,
156
as related to limit alarms 139, 156
cold junction compensation
1756-IT61 and 1756-1T612 modules
119-122
cold junction disable 122
cold junction offset 122
connecting a sensor to the 1756-IT6l
module 121
connecting a sensor to the
1756-1T612 module 121
using an IFM 120
using an RTB 119
communication format 185, 189
output modules 190
usage tip 188
configuration 183
accessing module tags 211
configuring
modules in remote chassis 210
creating a new module 186
downloading data 205
dynamic reconfiguration 206
editing in RSLogix 5000 software 206
local versus remote chassis 184
connections
direct connections 21
listen-only connections 30
ControlNet network 20, 25, 28
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320

coordinated system time (CST) 16
rolling timestamp 36
timestamp 36

DAC
See digital to analog converter
data echo 139, 157
data format 15, 38
as related to module resolution and
scaling 43
floating point mode 38
integer mode 38
differential wiring method
1756-IF16 and 1756-1F8 modules 49
high speed mode 49
digital filter
1756-IF16 and 1756-IF8 modules 54
1756-IF6CIS and 1756-1F61 modules 83
1756-IR6I, 1756-1T61 and 1756-1T612
modules 112
digital to analog converter 36
direct connections 21
disable all alarms 204
downloading configuration data 205
driving loads on the 1756-0F6CI module
160-161
dynamic reconfiguration 206

E

electrostatic discharge

preventing 18
EtherNet/IP 20, 26, 28
event tasks 24

F

fault and status reporting
1756-IF16 module 69
1756-IF6CIS and 1756-IF61 modules 100
1756-IF8 module 76
1756-IR61, 1756-1T61 and 1756-1T612
modules 128
1756-0F4 and 1756-0F8 modules 145
1756-0F6CI and 1756-0F6VI modules 165
fault type 256

—

H

hold for initialization
1756-0F4 and 1756-0F8 modules 137
1756-0F6CI and 1756-0F6VI modules 155

|
inhibiting the module
in RSLogix 5000 39
input circuit diagram
1756-IF16 and 1756-IF8 current 60
1756-IF16 and 1756-IF8 voltage 59
1756-IF6CIS module 94
1756-IF61 module 94
input ranges
1756-IF16 & 1756-1F8 modules 51
1756-1F6CIS module 86
1756-IF61 module 86
1756-IR61, 1756-T61 and 1756-1T612
modules 109
installing the module 171-181
interface module 16
internal voltage source
on the 1756-IF6CIS module 84

K
keying
mechanical 17, 172

L

ladder logic
reconfiguring a 1756-IR6l module
281-286
unlatching alarms in the 1756-IF6!
module 276-279
unlatching alarms in the 1756-0F6VI
module 279-281
latching alarms 38
limit alarms 139, 156
limiting
1756-0F4 and 1756-0F8 modules 138,
156
limits
high/low clamp 204
listen-only connections 30
locking tab 17
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Index

M
major revision 185
mechanical
keying 17,172
minor revision 185
module block diagrams
1756-1F16 module 58
1756-IF6CIS and 1756-1F61 modules 93
1756-IF8 module 58
1756-0F4 module 140
1756-0F6CI module 158
1756-0F6VI module 159
1756-0F8 module 141
module fault word
1756-IF16 module 69
floating point mode 70, 71
integer mode 73, 74
1756-IF6CIS and 1756-IF61 modules 100
floating point mode 101, 102, 104
integer mode 104
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR61, 1756-1T61 and 1756-IT612
modules 128
floating point mode 129, 130
integer mode 132, 133
1756-0F4 and 1756-0F8 modules 145
floating point mode 146, 147
integer mode 149, 150
1756-0F6CI and 1756-0F6VI modules 165
floating point mode 166
integer mode 169
module filter
1756-IF16 & 1756-IF8 modules 52
module identification information 17
ASCII text string 18
catalog code 18
major revision 18
minor revision 18
product type 18
serial number 18
status 18
vendor D 18
WHO service 18
module resolution 15
as related to scaling and data format 40
module status
retrieving 17
module tags
accessing in RSLogix 5000 software 211
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N

network update time (NUT)
for ControlNet 20
notch filter
1756-IF6CIS and 1756-1F6 modules 87
1756-IR6I, 1756-1T6l and 1756-T612
modules 110

0

open wire detection
1756-0F4 and 1756-0F8 modules 137
output
ramp rate 204
output circuit diagrams
1756-0F4 and 1756-0F8 modules 142
1756-0F6CI module 160
1756-0F6VI module 162
output data echo 27
ownership 13
changing configuration in multiple
owner-controllers 32
multiple owners 31, 32

P

preventing electrostatic discharge 18
process alarms
1756-IF16 & 1756-IF8 modules 54
1756-IF6CIS and 1756-IF6| modules 83
1756-IR61, 1756-T6l and 1756-IT612
modules 112
producer/consumer model 15, 36

ramp rate
maximum signal value 204
Run mode 204
ramping
limiting the rate of change in an output
signal 137, 155
maximum ramp rate 137, 155
rate alarm
1756-IF16 & 1756-1F8 modules 55
1756-IF6CIS and 1756-1F6| modules 90
1756-IR61, 1756-1T61 and 1756-IT612
modules 114
rate limiting 137, 155
ramping alarm 204
rate of change
trigger point 114
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real time sample (RTS) 22, 53, 87, 111
in a local chassis 22
in a remote chassis 25
remote chassis
configuring remote 1/0 modules 210
connecting via ControlNet network 25, 28
connecting via EtherNet/IP 26, 29
removable terminal block (RTB) 16
1756-TBCH cage clamp 176
1756-TBE extended housing 178
1756-TBS6H spring clamp 177
installing 179
removing 180
wiring the cage clamp RTB 176
wiring the spring clamp RTB 177
removal and insertion under power
(RIUP) 15, 34,171
removing the chassis 180
requested packet interval (RPI) 23
retrieving module identification
information 17
retrieving module status 17
rolling timestamp 15
RSLogix 5000
calibration 213
downloading configuration data 205
RSNetWorx
adding a module to a remote ControlNet
chassis 21
using with RSLogix 5000 20
RTB
1756-TBCH cage clamp 176
1756-TBE extended housing 178
1756-TBS6H spring clamp 177
types 176
wiring the cage clamp RTB 176
wiring the spring clamp RTB 177

S

scaling
as related to module resolution and data
format 42
sensor type
1756-IR6I, 1756-IT6l and 1756-1T612
modules 116
single-ended wiring method
1756-1F16 and 1756-IF8 modules 48

software tags
floating point mode 261-267
integer mode 257-260
spring clamp
wiring the RTB 177
status indicators 17, 37
input modules 253
output modules 254

T

tasks

event 24
temperature units

1756-IR61, 1756-IT61 and 1756-IT612

modules 117

timestamp 36

rolling 15
tips

listen-only communication format 188
triggering event tasks 24
troubleshooting 253-256

module status indicators 17

U

underrange/overrange detection
1756-1F16 & 1756-1F8 modules 53
1756-IF6CIS and 1756-IF6] modules 88
1756-IR61, 1756-1T6I and 1756-IT612
modules 111

w

wire off detection

1756-IF16 and 1756-1F8 modules
differential current applications 57
differential voltage applications 57
single-ended current applications 57
single-ended voltage applications 57

1756-IF6CIS and 1756-IF6I modules 92
current applications 92
voltage applications 92

1756-1R6l module
ohms applications 115
temperature applications 115

1756-1T61 and 1756-1T612 modules
millivolt applications 115
temperature applications 115
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