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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 required
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
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples 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.

> D>

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).

> B> >

Allen-Bradley, Rockwell Automation, Rockwell Software, RSLogix 5000, Logix5000, RSNetWorx, RSLinx, PowerFlex, DeviceNet, EtherNet/IP, Data Highway Plus-Remote I/O, and TechConnect are trademarks of Rockwell

Automation, Inc.

Trademarks not belonging to Rockwell Automation are property of their respective companies.



Summary of Changes

New and Updated

Information

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

The table explains the new and updated information in this manual.

Section Changes
Chapter 3 » Updated the Electronic Keying section
+ Updated the Difference Between Integer and Floating Point example
Chapter 4 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 5 « Added advisory not to exceed the specificisolation voltage when using a
separate power source when wiring various modules
» Updated diagram labels for wiring the 1756-IF6] Module
Chapter 6 « Updated Fahrenheit temperature conversion range values for Cold-
junction Compensation Types and Cold Junction Offset Option
+ Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 7 Added advisory not to exceed the specific isolation voltage when using a
separate power source when wiring various modules
Chapter 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 OQutput 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
1756-0F6Cl and 1756-0F6VI Module Fault and Status Reporting 165

The isolated analog output modules also support features described in

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 (1756-0F6Cl 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 ‘data echo’ that the module produces, and
determines the features that are available to your application. You choose a data
format when you choose a Communication Format.

You can choose one of these data formats:
o Integer mode

o Floating point mode

The table shows features that are available in each 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 data formats, see page 200 in Chapter 10.

Isolated Output The table lists features that are specific to the isolated analog
Module Features output modules
Table 33 - Isolated Analog Output Module Features
Feature Page
Ramping/Rate Limiting 155
Hold for Initialization 155
Clamping/Limiting 156
Clamp/Limit Alarms 156
Data Echo 157
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Isolated Analog Output Modules (1756-0F6Cl 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.

o Initial connection is established after power-up.
o 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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Chapter8  Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

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 sets 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 Clamping is only available in floating point mode.

(lamp 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 clamp 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 204.

Clamp/Limit Alarms

This function works directly 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, if a 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 bit 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 (1756-0F6Cl and 1756-0F6VI) ~ Chapter 8

Data Echo

Data Echo automatically multicasts channel data values that match the analog
value that was sent to the module’s screw terminals at that 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 Qutput 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 for 2 V in 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 (1756-0F6Cl and 1756-0F6VI)

Use Module Block and 0utput This section shows the 1756-OF6CI and 1756-OF6VI modules” block diagrams

PRI and output circuit diagrams.
Circuit Diagrams P &
Figure 41 - 1756-0F6Cl Module Block Diagram
Field Side I Backplane Side _
|
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Figure 42 - 1756-0F6VI Module Block Diagram
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Chapter8  Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

D/A Convertor &
Current Amplifiet

Drive Different Loads
with the 1756-0F6CI

160

Field-side Circuit Diagrams

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

Figure 43 - 1756-0F6Cl Output Circuit

+13V System Field

Side Side

50 Q Vdrop 1.0V @ 20mA

l lout =0-21mA

022 uf
$ 2500 5000
5V@20mA 10V @ 20mA

RTN-0 T 750 Q2 1000 Q2
@ 15V @ 20mA 20V @ 20mA
ALT-0 E

') :
#Z -13v 43503

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
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 to the total available voltage (13V for OUT-x/RTN-x
termination and 26V for OUT-x / ALTx).

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 thermal affect to adjacent modules in the
same chassis.
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Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI) ~ Chapter 8

For loads under 550 €, the module’s +13V internal voltage source can supply
voltage for currents up to 21 mA. For loads over 550 O, 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 channels between the OUT-x and RTN-x terminals
for loads of 0...550 QQ

e Terminate the output channels between the OUT-x and ALT-x terminals
for loads of 551...1000 Q.

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 € 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 (1756-0F6Cl and 1756-0F6VI)

162

D/A
converter

Figure 44 - 1756-0F6VI Output Circuit

The diagram shows field-side circuitry for the 1756-OF6CI module.
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Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI) ~ Chapter 8

Wire the 1756-0F6CI Module The illustration shows wiring examples for the 1756-OF6CI module.

Figure 45 - 1756-0F6Cl Wiring Example for Loads of 0-550

OUT-1 OUT-0
b= User Analog
ALT-1 ALT-0 Output Device
RTN-1 | .:'E RTN-0 —
0UT3 [\It@ [\ g@ 0UT-2
NOTES: _ _
1. Place additional devices A3 ‘[t@ ‘ g@ AlT-2
anywhere in the loop. RTN-3 |:_|:_= RTN-2
2. Do not connect more than two Shield Ground
wires to any single terminal. Not used I Not used
I ATTENTI(()jN;]Ifyou u;eas:}parate plowersource, do OUT-5 [‘It@ [‘ q@ OUT-4
not exceed the specific isolation voltage.
ars || HED)| ﬁ@ ALT-4
I I
ws || [T iep) |

D D 20967-M

Figure 46 - 1756-0F6Cl Wiring Example for Loads of 551-100002

OUT-1 t@ t@ OUT-0 A i A
7 3 U User Analog
ALT-1 t@ t@ ALT-0 Output Device
6 5
NOTES: N _ RTN-1 t@ t@ RTN-0
1. Place additional devices .
anywhere in the loop. OUT3 t@ t@ OUT2 o
2. Do not connect more than two l 1 ALT2
wires to any single terminal. ALT-3 t@ ﬁi@ )
T T
ATTENTION: If you use a separate power source, do RTN-3 t@ ﬁ:@ RTN-2
not exceed the specific isolation voltage. I3 I3 Shield Ground
Not used t@ t@ Not used
16 1
OUT-5 t@ t@ OUT-4
T 1
ALT-S @ t@ ALT-4
RTN-5 t@ t@ RTN-4
£
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Chapter8  Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

Wire the 1756-0F6VI Module The illustration shows wiring examples for the 1756-OF6VI module.
Figure 47 - 1756-0F6VI Wiring example
OUT-1 @ @ UT-0 AA T
Not used @ @ Not used g;«\e’:inalog o
RTN-1 €D |[IED)] | fm-o VY -
o3 | | | €D |lEp)] | o2
Not used @ @ Not used
RTN-3 @ @ RTN-2
! Shield Ground
Not used | @ @ Not used
0UT-S | @ @ 0UT-4
Not used @ @ Not used
RTN-5 @) @ RTN-4
N
70
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 (1756-0F6Cl and 1756-0F6VI) ~ Chapter 8

1756-0F6Cl and 1756-0F6VI The 1756-OF6CI and 1756-OF6VI modules multicast status and fault data to

Module Fault and Fhe owner-listening controller with their channel data. Th.e fault data is flrranged
. 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 fault

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

Fault Reporting in Floating

Point Mode

166

Module Fault Word
(described on page 167)

15 = AnalogGroupFault

13 = QutGroupFault

12 = Calibrating

11=(al Fault

14is not used by the OF6Cl or
OF6VI

Channel Fault Word
(described on page 167)

5= Ch5Fault
4 = Ch4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0 = ChOFault

Channel Status Words
(one for each channel—
described ion page 167)

5 = ChxNotANumber
4 = Chx(alFault

3 = ChxInHold

2 =ChxRampAlarm

1= ChxLLimitAlarm
0 = ChxHLimitAlarm

mode.

15 14 13

n

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

When the module is calibrating, all bits in the

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.

A channel calibration fault sets

the calibration fault in the
Module Fault word.

7 &6 are not used by
OF6Cl or OF6VI
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Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI) ~ Chapter 8

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.

(alibrating This bit is 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

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 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 Fault bit for a particular output, if you
either:

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.
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Chapter8  Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

When the Calibration Fault bit (bit 4) is set in any of the words, the Calibration
Fault 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 Event that sets this tag

ChxNotaNumber Bit 5 This bit is set when the output value received from the controller is NotaNumber (the IEEE NAN value).
The output channel holds its last state.

ChxCalFault Bit4 This bit is set when an error occurred when calibrating. This bit also sets the appropriate bit in the
Channel Fault word.

ChxInHold BIt3 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 Bit 1 This bitis set when the requested output value is beneath the configured low limit value. It remains set
until the requested output is above the low limit. If the bit is latched, it remains set until it is 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 is below the high limit. If the bit is latched, it remains set until it is
unlatched.

IMPORTANT The 1756-0F6CI and 1756-0F6VI modules do not use bits 6 or 7 in this
mode.
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Fault Reporting in
Integer Mode

Module Fault Word
(described on page 169)

15 = AnalogGroupFault

13 = QutGroupFault

12 = Calibrating

11=(al Fault

14is not used by the 1756-
OF6Cl or 1756-0F6VI.

Channel Fault Word
(described on page 170)

5= Ch5Fault
4 = Ch4Fault
3 =(h3Fault
2 =(h2Fault
1=Ch1Fault
0= ChOFault

Channel Status Words
(described on page 170)

14 = ChOInHold
12= Ch1InHold
10 = Ch2InHold
8= (h3InHold
6 = Ch4InHold
4= (h5InHold

The illustration offers an overview of the fault reporting process in

integer mode.

15

n

When the module is calibrating, all bits in the

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.

T

Pttt 1

5

4 3 2 1 0

T

bttt 4
f

‘15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘

15,13,11,9,7,&5are
not used by the 1756-
OF6Cland 1756-0F6VIin

integer mode.

Outputin Hold conditions must
be monitored here.

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 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.
(alibrating This bit is 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
CalibrationFault.
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Isolated Analog Output Modules (1756-0F6Cl and 1756-0F6VI)

170

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 Fault bit for a particular output, if you
either:

e 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.

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

o 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.

o 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 is, 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 1756-0F6CI and 1756-0F6VI modules do not use bits 15,13, 11,9, 7 or
5 in this mode.
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analog interface module (AIFM)

Modules connect to pre-wired cables to provide the output terminal blocks for
the analog I/O module. These modules can be mounted on a DIN rail.

broadcast

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 I/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/0 connection where the controller establishes an individual connection
with I/O modules.

disable keying

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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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
numbet, major revision and minor revision.

field side

Interface between user field wiring and I/O module.

inhibit

A ControlLogix process that lets you configure an I/O 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-wited cable to connect wiring to an 1/O module.

listen-only connection

An I/0O connection where another controller owns/provides 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.

minot 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.
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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 I/O connection where the 1756-CNB module collects digital I/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
I/O wotds in the remote chassis and sends them to controller as a single rack
image.

tremote connection

An I/O 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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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 intetface to the I/O module.

tag

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

A ControlLogix process that stamps a change in input data with a relative time
reference of when that change occurred.
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10 Ohm offset
1756-1R6, 1756-1T6l 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
1756-1F16 and 1756-1F8 modules 215
1756-IF6CIS and 1756-IF6I modules 221
1756-IR61 module 227
1756-IT6l and 1756-1T612 modules 232
using RSLogix 5000 213
certification
agency 16
channel fault word
1756-1F16 module 69
floating point mode 70, 71
integer mode 73, 74
1756-IF6CIS and 1756-IF6] modules 100
floating point mode 101, 102, 104
integer mode 105
1756-IF8 module 76
floating point mode 77, 78
integer mode 80
1756-IR6, 1756-1T6l 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, 170
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channel status word
1756-1F16 module 69
floating point mode 70, 71
integer mode 73, 75
1756-IF6CIS and 1756-1F6| 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-I1T612
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-IT6l and 1756-IT612 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-I1T612 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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coordinated system time (CST) 16
rolling timestamp 36
timestamp 36

D

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
1756-1F16 and 1756-IF8 modules 49
high speed mode 49
digital filter
1756-1F16 and 1756-IF8 modules 54
1756-1F6CIS and 1756-1F6] modules 89
1756-IR6I, 1756-1T6I and 1756-IT612
modules 112
digital to analog converter 36
direct connections 21
disable all alarms 204
downloading configuration data 205
driving loads on the 1756-0F6Cl module
160-161
dynamic reconfiguration 206

E

electrostatic discharge
preventing 18
EtherNet/IP 20, 26, 29

event tasks 24

F

fault and status reporting
1756-1F16 module 69
1756-1F6CIS and 1756-IF6] modules 100
1756-1F8 module 76
1756-IR6I, 1756-IT6! and 1756-IT612
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-IF6I module 94
input ranges
1756-1F16 & 1756-IF8 modules 51
1756-IF6CIS module 86
1756-IF61 module 86
1756-IR61, 1756-IT6l 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-IF6l
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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major revision 185
mechanical
keying 17, 172
minor revision 185
module block diagrams
1756-1F16 module 58
1756-1F6CIS and 1756-1F6I 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-IF6! 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 1756-1T612
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
1756-0F6CI and 1756-0F6VI modules 165
floating point mode 166
integer mode 169
module filter
1756-1F16 & 1756-1F8 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 ID 18
WHQ 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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network update time (NUT)
for ControlNet 20
notch filter
1756-1F6CIS and 1756-IF6!1 modules 87
1756-IR6l, 1756-IT6l and 1756-1T612
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 19
changing configuration in multiple
owner-controllers 32
multiple owners 31, 32

P

preventing electrostatic discharge 18
process alarms
1756-IF16 & 1756-1F8 modules 54
1756-IF6CIS and 1756-1F6I modules 89
1756-IR6l, 1756-IT6l and 1756-1T612
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
1756-1F16 & 1756-1F8 modules 55
1756-IF6CIS and 1756-1F6] modules 90
1756-IR6I, 1756-1T61 and 1756-1T612
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 |/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
1756-1R61, 1756-IT6l and 1756-1T612
modules 116
single-ended wiring method
1756-IF16 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

1756-1R6I, 1756-1T61 and 1756-IT6I2

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-IF16 & 1756-I1F8 modules 53
1756-IF6CIS and 1756-IF6] modules 88
1756-IR6I, 1756-IT6l and 1756-1T612
modules 111

W

wire off detection

1756-IF16 and 1756-IF8 modules
differential current applications 57
differential voltage applications 57
single-ended current applications 57
single-ended voltage applications 57

1756-IF6CIS and 1756-1F6] modules 92
current applications 92
voltage applications 92

1756-IR61 module
ohms applications 115
temperature applications 115

1756-IT61 and 1756-IT612 modules
millivolt applications 115
temperature applications 115

Publication 1756-UM009D-EN-P - March 2015






	ControlLogix Analog I/O Modules User Manual, 1756-UM009D-EN-P
	Important User Information
	Summary of Changes
	New and Updated Information
	Table of Contents

	Preface
	Introduction
	Who Should Use This Manual
	For More Information

	1 - What Are ControlLogix Analog I/O Modules?
	Introduction
	I/O Module in the ControlLogix System
	Module Identification and Status Information
	Preventing Electrostatic Discharge

	2 - Analog I/O Operation in the ControlLogix System
	Introduction
	Ownership
	Using RSNetWorx and RSLogix 5000 Software
	Direct Connections
	Input Module Operation
	Input Modules in a Local Chassis
	Real Time Sample (RTS)
	Requested Packet Interval (RPI)
	Triggering Event Tasks

	Input Modules in a Remote Chassis
	Remote Input Modules Connected Via the ControlNet Network
	Remote Input Modules Connected Via the EtherNet/IP Network

	Output Module Operation
	Output Modules in a Local Chassis
	Output Modules in a Remote Chassis
	Remote Output Modules Connected Via the ControlNet Network
	Remote Output Modules Connected Via the EtherNet/IP Network

	Listen-only Mode
	Multiple Owners of Input Modules
	Configuration Changes in an Input Module with Multiple Owners

	3 - ControlLogix Analog I/O Module Features
	Introduction
	Common Analog I/O Features
	Removal and Insertion Under Power (RIUP)
	Module Fault Reporting
	Configurable Software

	Electronic Keying
	More Information
	Access to System Clock for Timestamp Functions
	Rolling Timestamp
	Producer/Consumer Model
	Status Indicator Information
	Full Class I Division 2 Compliance
	Agency Certification
	Field Calibration
	Sensor Offset
	Latching of Alarms
	Data Format
	Module Inhibiting

	Relationship Between Module Resolution, Scaling, and Data Format
	Module Resolution
	Scaling
	Data Format as Related to Resolution and Scaling


	4 - Non-isolated Analog Voltage/Current Input Modules (1756-IF16, 1756-IF8)
	Introduction
	Choose a Wiring Method
	Single-ended Wiring Method
	Differential Wiring Method
	High-speed Mode Differential Wiring Method

	Choose a Data Format
	Features Specific to Non- Isolated Analog Input Modules
	Multiple Input Ranges
	Module Filter
	Real Time Sampling
	Underrange/Overrange Detection
	Digital Filter
	Process Alarms
	Rate Alarm
	Wire Off Detection

	Use Module Block and Input Circuit Diagrams
	Field-side Circuit Diagrams

	Wire the 1756-IF16 Module
	Wire the 1756-IF8 Module
	1756-IF16 Module Fault and Status Reporting
	1756-IF16 Fault Reporting in Floating Point Mode
	1756-IF16 Module Fault Word Bits – Floating Point Mode
	1756-IF16 Channel Fault Word Bits – Floating Point Mode
	1756-IF16 Channel Status Word Bits – Floating Point Mode

	1756-IF16 Fault Reporting in Integer Mode
	1756-IF16 Module Fault Word Bits – Integer Mode
	1756-IF16 Channel Fault Word Bits – Integer Mode
	1756-IF16 Channel Status Word Bits – Integer Mode

	1756-IF8 Module Fault and Status Reporting
	1756-IF8 Fault Reporting in Floating Point Mode
	1756-IF8 Module Fault Word Bits – Floating Point Mode
	1756-IF8 Channel Fault Word Bits – Floating Point Mode
	1756-IF8 Channel Status Word Bits – Floating Point Mode

	1756-IF8 Fault Reporting in Integer Mode
	1756-IF8 Module Fault Word Bits – Integer Mode
	1756-IF8 Channel Fault Word Bits – Integer Mode
	1756-IF8 Channel Status Word Bits – Integer Mode


	5 - Sourcing Current Loop Input Module (1756- IF6CIS) and Isolated Analog Voltage/Current Input Module (1756-IF6I)
	Introduction
	Use the Isolated Power Source on the 1756-IF6CIS
	Power Calculations with the 1756-IF6CIS Module
	Other Devices in the Wiring Loop

	Choose a Data Format
	Features Specific to the 1756-IF6I and 1756-IF6CIS Modules
	Multiple Input Ranges
	Notch Filter
	Real Time Sampling
	Underrange/Overrange Detection
	Digital Filter
	Process Alarms
	Rate Alarm
	Wire Off Detection

	Use Module Block and Input Circuit Diagrams
	Field-side Circuit Diagrams

	Wire the 1756-IF6CIS Module
	Wire the 1756-IF6I Module
	1756-IF6CIS or 1756-IF6I Module Fault and Status Reporting
	Fault Reporting in Floating Point Mode
	Module Fault Word Bits – Floating Point Mode
	Channel Fault Word Bits – Floating Point Mode
	Channel Status Word Bits – Floating Point Mode

	Fault Reporting in Integer Mode
	Module Fault Word Bits – Integer Mode
	Channel Fault Word Bits – Integer Mode
	Channel Status Word Bits – Integer Mode


	6 - Temperature-measuring Analog Modules (1756- IR6I, 1756-IT6I, and 1756-IT6I2)
	Introduction
	Choose a Data Format
	Temperature-measuring Module Features
	Multiple Input Ranges
	Notch Filter
	Real Time Sampling
	Underrange/Overrange Detection
	Digital Filter
	Process Alarms
	Rate Alarm
	10 Ohm Offset
	Wire Off Detection
	Sensor Type
	Temperature Units
	Input Signal to User Count Conversion
	Wire Length Calculations

	Differences Between the 1756-IT6I and 1756-IT6I2 Modules
	Cold Junction Compensation
	Improved Module Accuracy

	Use Module Block and Input Circuit Diagrams
	Field-side Circuit Diagrams

	Wire the Modules
	Fault and Status Reporting
	Fault Reporting in Floating Point Mode
	Module Fault Word Bits – Floating Point Mode
	Channel Fault Word Bits – Floating Point Mode
	Channel Status Word Bits – Floating Point Mode

	Fault Reporting in Integer Mode
	Module Fault Word Bits – Integer Mode
	Channel Fault Word Bits – Integer Mode
	Channel Status Word Bits – Integer Mode


	7 - Non-isolated Analog Output Modules (1756-OF4 and 1756-OF8)
	Introduction
	Choose a Data Format
	Non-isolated Output Module Features
	Ramping/Rate Limiting
	Hold for Initialization
	Open Wire Detection
	Clamping/Limiting
	Clamp/Limit Alarms
	Data Echo
	User Count Conversion to Output Signal

	Use Module Block and Output Circuit Diagrams
	Field-side Circuit Diagrams

	Wire the 1756-OF4 Module
	Wire the 1756-OF8 Module
	1756-OF4 and 1756-OF8 Module Fault and Status Reporting
	1756-OF4 and 1756-OF8 Fault Reporting in Floating Point Mode
	Module Fault Word Bits – Floating Point Mode
	Channel Fault Word Bits – Floating Point Mode
	Channel Status Words Bits – Floating Point Mode

	1756-OF4 and 1756-OF8 Fault Reporting in Integer Mode
	Module Fault Word Bits – Integer Mode
	Channel Fault Word Bits – Integer Mode
	Channel Status Word Bits – Integer Mode


	8 - Isolated Analog Output Modules (1756-OF6CI and 1756-OF6VI)
	Introduction
	Choose a Data Format
	Isolated Output Module Features
	Ramping/Rate Limiting
	Hold for Initialization
	Clamping/Limiting
	Clamp/Limit Alarms
	Data Echo
	User Count Conversion to Output Signal

	Use Module Block and Output Circuit Diagrams
	Field-side Circuit Diagrams

	Drive Different Loads with the 1756-OF6CI
	Wire the 1756-OF6CI Module
	Wire the 1756-OF6VI Module
	1756-OF6CI and 1756-OF6VI Module Fault and Status Reporting
	Fault Reporting in Floating Point Mode
	Module Fault Word Bits – Floating Point Mode
	Channel Fault Word Bits – Floating Point Mode
	Channel Status Word Bits – Floating Point Mode

	Fault Reporting in Integer Mode
	Module Fault Word Bits – Integer Mode
	Channel Fault Word Bits – Integer Mode
	Channel Status Word Bits in Integer Mode


	9 - Install ControlLogix I/O Modules
	Introduction
	Install the I/O Module
	Key the Removable Terminal Block
	Connect Wiring
	Connect the Grounded End of the Cable
	Connect the Ungrounded End of the Cable
	Three Types of RTBs (each RTB comes with housing)
	Recommendations for Wiring Your RTB

	Assemble the RTB and the Housing
	Install the Removable Terminal Block
	Remove the Removable Terminal Block
	Remove the Module from the Chassis

	10 - Configure ControlLogix Analog I/O Modules
	Introduction
	Configuration Process Overview

	Create a New Module
	Communication Format

	Modify Default Configuration for Input Modules
	Connection Tab
	Configuration Tab
	Alarm Configuration Tab
	Calibration Tab

	Configure the RTD Module
	Configure the Thermocouple Modules
	Modify Default Configuration for Output Modules
	Connection Tab
	Configuration Tab
	Output State Tab
	Limits Tab
	Calibration Tab

	Download Configuration Data to the Module
	Edit Configuration
	Reconfigure Module Parameters in Run Mode
	Reconfigure Parameters in Program Mode
	Configure I/O Modules in a Remote Chassis
	View Module Tags

	11 - Calibrate the ControlLogix Analog I/O Modules
	Introduction
	Difference of Calibrating an Input Module and an Output Module
	Calibrating in Either Program or Run Mode

	Calibrate Your Input Modules
	Calibrating the 1756-IF16 or 1756-IF8 Modules
	Calibrating the 1756-IF6CIS or 1756-IF6I Modules
	Calibrating the 1756-IR6I
	Calibrating the 1756-IT6I or 1756-IT6I2

	Calibrate Your Output Modules
	Current Meter Calibrations
	Voltage Meter Calibrations


	12 - Troubleshoot Your Module
	Introduction
	Status Indicators for Input Modules
	Status Indicators for Output Modules

	Use RSLogix 5000 Software for Troubleshooting
	Fault Type Determination


	A - Analog I/O Tag Definitions
	Integer Mode Tags
	Integer Input Tags
	Integer Output Tags
	Integer Configuration Tags

	Floating Point Mode Tags
	Floating Point Input Tags
	Floating Point Output Tags
	Floating Point Configuration Tags


	B - Use Ladder Logic To Perform Run Time Services and Reconfiguration
	Use Message Instructions
	Process Real-time Control and Module Services
	One Service Performed Per Instruction
	Create a New Tag
	Enter Message Configuration
	Configuration Tab
	Communication Tab
	Unlatch Alarms in the 1756-IF6I Module
	Unlatch Alarms in the 1756-OF6VI Module
	Reconfiguring a 1756-IR6I Module
	Considerations With This Ladder Logic Example
	Perform Module Reset Service


	C - Choose the Correct Power Supply
	Power-sizing Chart

	D - Additional Specification Information
	Analog to Digital (A/D) Converter Accuracy
	Calibrated Accuracy
	Error Calculated Over Hardware Range
	How Operating Temperature Changes Affect Module Accuracy
	Gain Drift With Temperature
	Module Error Over Full Temperature Range

	RTD and Thermocouple Error Calculations
	RTD Error
	Thermocouple Error
	Module Error at 25 °C (77 °F) (-12…30 mV Range)
	Module Error at 25 °C (77 °F) (-12…78 mV Range)

	Thermocouple Resolution
	Module Resolution (-12…30 mV Range)
	Module Resolution (-12…78 mV Range)
	How to Deal with Incorrect Thermocouple Temperature Readings


	E - 1492 AIFMs for Analog I/O Modules
	Introduction
	Module Wiring Options
	Pre-wired and AIFM Cables
	Module-ready Pre-wired Cables

	Glossary
	Index
	Numerics
	A
	C
	D
	E
	F
	H
	I
	K
	L
	M
	N
	O
	P
	R
	S
	T
	U
	W


	Back Cover



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 900
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Rockwell Job Options for Print PDF Files)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


