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ControlLogix System

Logix Controllers Comparison

Characteristic

1756 ControlLogix®
1756-L71,1756-L72,
1756-L73, 1756-L73XT,
1756-L74,1756-L75

1756 ControlLogix
1756-L61, 1756-L62,
1756-163, 1756-L63XT,
1756-L64, 1756-L65

CompactLogix™
1769-L30ER,
1769-L30ER-NSE,
1769-L30ERM,
1769-L33ER,

CompactLogix
1769-L24ER-BB1B,
1769-L24ER-QBFC1B,
1769-L27ERM-QBFC1B

CompactLogix
1769-L16ER-BB1B,
1769-L18ER-BB1B,
1769-L18ERM-BB1B

1756 GuardLogix® 1756 GuardLogix 1769-L33ERM,
1756-L725, 1756-L73S 1756-L61S, 1756-L62S, 1769-L36ERM
1756-L63S
Controller tasks: 32 32; 32; 32; 32;
« Continuous 100 programs/task 100 programs/task 100 programs/task 100 programs/task 100 programs/task
« Periodic
« Event
Event tasks All'event triggers All event triggers Consumed tag, EVENTinstruction | Consumed tag, EVENT instruction | Consumed tag, EVENT
triggers and motion events triggers and motion events instruction triggers and motion
events
User memory 1756-L71:2MB 1756-161: 2 MB 1769-L30ER, 1769-L24ER: 750 KB 1769-L16ER: 384 KB
1756-172: 4 MB 1756-L62: 4 MB 1769-L30ER-NSE, 1769-127ERM: 1 MB 1769-L18ER,
1756-L73: 8 MB 1756-163: 8 MB 1769-L30ERM: TMB 1769-L18ERM: 512 KB
1756-L73XT: 8 MB 1756-L63XT: 8 MB 1769-133ER,
1756-174: 16 MB 1756-L64: 16 MB 1769-L33ERM: 2 MB
1756-L75:32 MB 1756-165:32 MB 1769-L36ERM: 3 MB
1756-L725: 4 MB +2 MB 1756-1615: 2 MB +1MB
Safety Safety
1756-L735: 8 MB +4 MB 1756-1625: 4 MB +1MB
Safety Safety
1756-L635: 8 MB 43.75 MB
Safety
Memory card Secure Digital CompactFlash Secure Digital Secure Digital Secure Digital
Built-in ports 1port USB 1 port RS-232 serial Dual-port EtherNet/IP Dual-port EtherNet/IP Dual-port EtherNet/IP
1 port USB 1 port USB Tport USB
Communication options EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP
ControlNet ControlNet - Embedded switch - Embedded switch - Embedded switch
DeviceNet DeviceNet — Single P address — Single [P address - Single [P address
Data Highway Plus Data Highway Plus DeviceNet DeviceNet UsB
Remote 1/0 Remote 1/0 USB UsB
Synchlink Synchlink
UsB
Controller connections 500 250 256 256 256
Network connections Per network module: Per network module: 1769-L30ER, 1769-L30ER- 1769-L24ER-QB1B: 1769-L16ER-BB1B
+ 100 ControlNet (CN2/A) « 100 ControlNet (CN2/A) NSE, 1769-L30ERM: 8 EtherNet/IP; 120 TCP 4 EtherNet/IP; 120 TCP
40 ControlNet (CNB) 40 ControlNet (CNB) 16 EtherNet/IP; 120 TCP 1769-24ER-QBFC1B: 8 1769-L18ER-BB1B: 8
256 EtherNet/IP; 128 TCP 256 EtherNet/IP; 128 TCP 1769-L33ER, 1769-L33ERM: EtherNet/IP; 120 TCP EtherNet/IP; 120 TCP
(EN2x) (EN2x) 32 EtherNet/IP; 120 TCP 1769-L27ERM-QBFC1B: 1769-L18ERM-BB1B:
128 EtherNet/IP; 64 TCP 128 EtherNet/IP; 64 TCP 1769-L36ERM: 48 EtherNet/ 16 EtherNet/IP; 120 TCP 8 EtherNet/IP; 120 TCP
(ENBT) (ENBT) IP; 120 TCP
Controller redundancy Full support Full support Backup via DeviceNet Backup via DeviceNet None
Simple motion Stepper Stepper 1769-L30ERM, 1769- 1769-127-ERM-QBFC1B: 1769-L18ERM-BB1B:
Servo via DeviceNet Servo via DeviceNet [33ERM, 1769-L36ERM: — Servo via DeviceNet —Analog or Networked
Analog or networked AC drive Analog or networked AC drive — Servo via DeviceNet —Analog or Networked AC ACdrive
—Analog or Networked AC drive
drive
Integrated motion EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP
SERCOS interface SERCOS interface
Analog options: Analog options:
— Encoder input - Encoderinput
— LDTinput - LDTinput
— SSlinput — SSlinput
Programming languages Relay ladder Relay ladder Relay ladder Relay ladder Relay ladder
Structured text Structured text Structured text Structured text Structured text
Function block Function block Function block Function block Function block

Sequential function chart
Safety task: relay ladder, safety
application instructions

Sequential function chart
Safety task: relay ladder,
safety application instructions

Sequential function chart

Sequential function chart

Sequential function chart
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ControlLogix System

Characteristic

1768 CompactLogix
1768-143, 1768-145

1768 Compact GuardLogix
1768-1435, 1768-1455

1769-L3x CompactLogix
1769-131, 1769-L32x, 1769-135x

1769-L23x CompactLogix
1769-123

1789 SoftLogix™5800
1789-110, 1789-130, 1789-L60

Controller tasks: 16 1769-135x: 8 ; 32,
« Continuous 32 programs/task 1769-L32x: 6 16 programs/task 100 programs/task
« Periodic 1769-131:4
« Event 32 programs/task
Event tasks Consumed tag, EVENT instruction triggers Consumed tag and EVENT instruction Consumed tag and EVENT instruction All event triggers, plus outbound and
and motion events triggers triggers Windows events
User memory 1768-143: 2 MB 1769-131: 512 KB 512KB 1789-L10:
1768-145:3 MB 1769-132x: 750 KB 2 MB; 1 controller; no motion
1768-1435: 2 MB +0.5 MB Safety 1769-135x: 1.5 MB 1789-130:
1768-1455: 3 MB+1 MB Safety 64 MB; 3 controllers
1789-L60:
64 MB; 6 controllers
Memory card CompactFlash CompactFlash None None
Built-in ports 1RS-232 1769-131: 2 RS-232 ports 1769-123E-QB1B: 1 EtherNet/IP port | Depends on personal computer
1769-132C, 1769-L35CR: 1 and 1RS-232 serial port
ControlNet port and 1RS-232 serial 1769-123E-QBFC18: 1 EtherNet/IP
port portand 1 RS-232 serial port
1769-132E, 1769-L35E: 1 EtherNet/IP 1769-123-QBFC1B: 2 RS-232 serial
portand 1 RS-232 serial port ports
Communication options EtherNet/IP EtherNet/IP EtherNet/IP EtherNet/IP
DeviceNet DeviceNet DeviceNet DeviceNet
ControlNet ControlNet ControlNet
Controller connections 250 100 100
Network connections Per network module: Per controller: Per controller: Per network module:
48 ControlNet 32 ControlNet 32 EtherNet/IP; 8 TCP 48 ControlNet
128 EtherNet/IP; 64 TCP 32 EtherNet/IP; 32 TCP 128 EtherNet/IP; 64 TCP
Controller redundancy Backup via DeviceNet Backup via DeviceNet Backup via DeviceNet N/A
Simple motion Stepper Stepper Stepper Stepper
Servo via DeviceNet Servo via DeviceNet Servo via DeviceNet Servo via DeviceNet
Analog or networked AC drive Analog or networked AC drive Analog or networked AC drive Analog or networked AC drive
Integrated motion SERCOS interface N/A N/A SERCOS interface

Analog encoder input

Programming languages

Relay ladder

Structured text

Function block

Sequential function chart
Safety task: relay ladder, safety
application instructions

Relay ladder

Structured text

Function block
Sequential function chart

Relay ladder

Structured text

Function block
Sequential function chart

Relay ladder

Structured text

Function block

Sequential function chart
External routines (developed in (/
(++)
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ControlLogix System

Notes:
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Select a ControlLogix System

1756 ControlLogix System

Step 1
ControlLogix 1/0 Modules

Select:

Step2

Select:

Step 3

Page 19

Select:

Page 27

Step 4

Select:

Page 34

Step 5

Select:

Page 33

Step 6

Select:

Optional Step

Visualization Products

1/0 modules - some modules have field-side diagnostics, electronic
fusing, or individually isolated inputs/outputs

- Aremote terminal block (RTB) or wiring system for each I/0 module

« An EtherNet/IP communication module for integrated motion

- ASERCOS or analog interface module

- Associated cables

- Aremovable terminal block (RTB) - only for analog interface modules
+ Select drives, motors, and accessories (use the Motion Analyzer

software)

Networks

- Communication modules
+ Associated cables and network equipment
- Sufficient modules and cables if you are planning a redundant system

- A controller with sufficient memory

Memory card
Replacement batteries, if needed

- Achassis with sufficient slots
- Slotfillers for empty slots

- One power supply for each chassis, if you are using standard power

supplies

- Apower supply bundle if you are planning a redundant power supply

system

Optional Step
Programming Software
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ControlLogix System Overview

The ControlLogix system provides discrete, drives, motion, process, and safety control together with communication and
state-of-the-art I/O in a small, cost-competitive package. The system is modular, so you can design, build, and modify it
efficiently with significant savings in training and engineering.

Example Configuration - ControlLogix System

A simple ControlLogix system consists of a standalone controller and 1/0 modules in a single chassis. For a more comprehensive
system, use the following:

« Multiple controllers in a single chassis

« Multiple controllers joined across networks

« 1/Oin multiple platforms that are distributed in many locations and connected over multiple 1/0 links

Tower Light PowerFlex 70

ArmorBlock® —— Valve
Guard /0™

Plant MRP System
Database
Tracking Systems

DeviceNet

]
]

PanelView™ Plus Laptop

1756-EN2TR] ‘]|
1756-CN2

1/0

1/0

1756-L73S | i

Kinetix®
Servo Drive

ControlNet

Motor Feedback
Other % Power O Flowmeter
- [nsa]

R = (I

PowerFlex 70 Foundation o
= Fieldbus

-] |™ Guard 1/0

PowerFlex® 755

- ™M
EtherNet/IP FLEX I/0-XT™
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ControlLogix-XT System

The ControlLogix-XT™ controllers function in the same way as the traditional ControlLogix controllers. The ControlLogix-XT
products include control and communication system components that are conformally coated to extend product life in harsh,
corrosive environments:
«  When used with FLEX I/O-XT products, the ControlLogix-XT system can withstand temperatures range from
-20..70 °C (-4..158 °F).
«  When used independently, the ControlLogix-XT system can withstand temperature ranges from -25..70 °C
(-13..158 °F).

GuardLogix Safety System

A GuardLogix controller is a ControlLogix controller that also provides safety control. The GuardlLogix system is a dual controller
solution—you must use a 1756-L6x5/1756-L7xS primary controller and a 1756-LSP/1756-L7SP safety partner to achieve

SIL 3/PLe/Cat. 4. A major benefit of this system is that it's still a single project, safety and standard together. The safety partner
controller is a part of the system, is automatically configured, and requires no user setup.

Application Description

Up toand including SIL 3 The GuardLogix controller system is type-approved and certified for use in safety applications up to and including SIL 3 according
to IEC 61508, and applications up to and including category (PLe/Cat. 4), according to IS0 13849-1. For more information, see
the following:

« GuardLogix Controllers Systems Safety Reference Manual, publication 1756-RM093
« GuardLogix Controllers User Manual, publication 1756-UM020
«GuardLogix Safety Application Instruction Set Reference Manual, publication 1756-RM095

SIL2 Components of the ControlLogix system are type-approved and certified for use in SIL 2 applications, according to IEC 61508. For
alist of ControlLogix system components that meet SIL 2 requirements, see Using ControlLogix in SIL 2 Applications Safety
Reference Manual, publication 1756-RM001
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Example Configuration - Redundant ControlLogix System

The ControlLogix controller supports controller redundancy.

Workstation 5
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Example Configuration - Redundant I/O System

The 1715 redundant I/0 system lets a ControlLogix controller communicate to a remote, redundant I/O chassis over an
EtherNet/IP network. The 1715 redundant I/O system provides fault tolerance and redundancy for critical processes by using a

redundant adapter pair and redundant I/O module pairs.

The redundant I/0O system must be connected to a ControllLogix system via an EtherNet/IP network. All connections are
established via the Ethernet network by using the topologies supported by the 1756-EN2TR communication bridge.
ControlLogix Secondary Chassis

ControlLogix Primary Chassis

1
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o

f

1756-RM

For detailed specifications, see the 1715 Redundant I/O System Specifications Technical Data, publication_1715-TD001.

‘ \ 1756 EN2TR \

Rockwell Automation Publication 1756-SGO01Q-EN-P - March 2012

—

- —
) gl =
|| [=[=]=] [=]=]=] ooo
[T— —
| o
i = el
=
\ o all=
| 9] .
‘\ | 5] \uq g
| 5 s
[ A
U [1

] )

=
N

[11715-AENTR ¢

i

o ([1715-AENTR|¢ -

i

1715 Redundant /0 System



http://literature.rockwellautomation.com/idc/groups/literature/documents/td/1715-td001_-en-p.pdf

ControlLogix I/0 Modules

The ControllLogix architecture provides a wide range of input and output modules to span many applications, from high-speed
digital to process control. The ControlLogix architecture uses a producer/consumer model so that input information and output
status can be shared among multiple controllers.

Each ControlLogix I/0O module mounts in a ControllLogix chassis and requires either a removable terminal block (RTB) or a 1492
interface module (IFM) to connect all field-side wiring. RTBs and IFMs are not included with the I/O modules. They must be

ordered separately.

For detailed specifications, see 1756 ControlLogix I/O Modules Specifications Technical Data, publication 1756-TD002.

AC Digital Input Modules

(at. No. Inputs/Outputs Voltage Category Operating Voltage Range Removable Terminal Block
1756-1A8D 8 diagnostic inputs 120V AC 79...132VAC 1756-TBNH
(4 points/group) 1756-TBSH
1756-1A16 16inputs 120V AC 74.. . 13VAC 1756-TBNH
(8 points/group) 1756-TBSH
1756-1A16l 16 individually isolated inputs 120V AC 74, 13VAC 1756-TBCH
1756-TBS6H
1756-1A32 32 diagnostic inputs 120V AC 74.. 13V AC 1756-TBCH
(4 points/group) 1756-TBS6H
1756-IM161 16 individually isolated inputs 240V AC 159...265V AC 1756-TBCH
1756-TBS6H
1756-IN16 16 inputs 24V AC 10...30V AC 1756-TBNH
(8 points/group) 1756-TBSH

AC Digital Output Modules

(at. No. Inputs/Outputs Voltage Category Operating Voltage Range Removable Terminal Block
1756-0A8 8 outputs 120/240V AC 79...265V AC 1756-TBNH
(4 points/group) 1756-TBSH
1756-0A8D 8 diagnostic, electronically fused 120V AC 74, 13V AC 1756-TBNH
outputs 1756-TBSH
(4 points/group)
1756-0A8E 8 electronically fused outputs 120V AC 74, 13V AC 1756-TBNH
(4 points/group) 1756-TBSH
1756-0A16 16 mechanically fused/group outputs | 120/240V AC 74...265V AC 1756-TBNH
(8 points/group) 1756-TBSH
1756-0A161 16 individually isolated outputs 120/240V AC 74...265V AC 1756-TBCH
1756-TBS6H
1756-0N8 8 outputs 24V AC 10...30V A, current >50 mA 1756-TBNH
(4 points/group) 16...30V A, current <50 mA 1756-TBSH
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DC Digital Input Modules

(at. No. Inputs/Outputs Voltage Category Operating Voltage Range Removable Terminal Block
1756-1B16IF 16 high speed individually isolated 12/24V DCsink/source 10...30V DC 1756-TBCH
inputs 1756-TBS6H
1756-1B16 16 inputs 12/24V DCsink 10..31.2VDC 1756-TBNH
(8 points/group) 1756-TBSH
1756-1B16D 16 diagnostic inputs 12/24V DCsink 10...30v DC 1756-TBCH
(4 points/group) 1756-TBS6H
1756-1B16! 16 individually isolated inputs 12/24V DCsink/source 10...30v DC 1756-TBCH
1756-TBS6H
1756-1B16IS0F 16 individually isolated, sequence of 24/48V DCsink/source 10..55V DC 1756-TBCH
events inputs 1756-TBS6H
1756-1B32 32inputs 12/24V DCsink 10..31.2v DC 1756-TBCH
(16 points/group) 1756-TBS6H
1756-1C16 16 inputs 48V DCsink 30..55V DC@60°C(140°0) 1756-TBNH
(8 points/group) 30..60VDC@55°C(131°0) 1756-TBSH
1756-1G16 16 inputs 5VDCTTL source (Low=True) 45..5.5VDC 1756-TBNH
(8 points/group) 1756-TBSH
1756-IH16l 16 individually isolated inputs 125V DCsink/source 90...146V DC 1756-TBCH
1756-TBS6H
1756-IH161S0E 16 individually isolated, sequence of 125V DCsink/source 90...140v DC 1756-TBCH
events inputs 1756-TBS6H
1756-IV16 16 inputs 12/24V DC source 10...30v DC 1756-TBNH
(8 points/group) 1756-TBSH
1756-1V32 32inputs 12/24V DCsource 10...30v DC 1756-TBCH
(16 points/group) 1756-TBS6H
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DC Digital Output Modules

(at. No. Inputs/Outputs Voltage Category Operating Voltage Range Removable Terminal Block
1756-0B16IEF 16 high speed, individually isolated, 24V DCsink/source 10..30V DC 1756-TBCH
electronically-fused outputs 1756-TBS6H
1756-0B8 8 outputs 12/24V DCsource 10..30v DC 1756-TBNH
1756-TBSH
1756-0B8El 8 electronically fused, individually 12/24V DCsource 10..30v DC 1756-TBCH
isolated outputs 1756-TBS6H
1756-0B8 8 individually isolated outputs 12/24V DCsource 10...30v DC 1756-TBCH
1756-TBS6H
1756-0B16D 16 diagnostic outputs 24V DCsource 19.2..30v DC 1756-TBCH
(8 points/group) 1756-TBS6H
1756-0B16E 16 electronically fused outputs 12/24V DC source 10..31.2V DC 1756-TBNH
(8 points/group) 1756-TBSH
1756-0B16l 16 individually isolated outputs 12/24V DCsink/source 10...30v DC 1756-TBCH
1756-TBS6H
1756-0B161S 16 individually isolated outputs 12/24V DCsink/source 10..30V DC 1756-TBCH
8 scheduled outputs 1756-TBS6H
1756-0832 32 outputs 12/24V DC source 10..31.2v DC 1756-TBCH
(16 points/group) 1756-TBS6H
1756-0C8 8 outputs 48V DCsource 30..60V DC 1756-TBNH
(4 points/group) 1756-TBSH
1756-0G16 16 (8 points/group) 5VDCTTL source (Low=True) 45..55VDC 1756-TBNH
1756-TBSH
1756-0H8| 8 outputs 120V DC 90...146V DC 1756-TBCH
individually isolated 1756-TBS6H
1756-0V16E 16 electronically fused outputs 12/24V DCsink 10..30V DC 1756-TBNH
(8 points/group) 1756-TBSH
1756-0V32E 32 electronically fused outputs (16 12/24V DCsink 10..30v DC 1756-TBCH
points/group) 1756-TBS6H
Contact Output Modules
(at. No. Inputs/Outputs Operating Voltage Range Removable Terminal Block
1756-0W 16l 16 normally open, individually isolated outputs 5..150v DC 1756-TBCH
10...265V AC 1756-TBS6H
1756-0X8l 8 normally open 5..150v DC 1756-TBCH
8 normally closed, individually isolated outputs 10...265V AC 1756-TBS6H
(2 points/group)
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Analog Input Modules

(at. No. Inputs/Outputs Range Resolution Removable Terminal Block
1756-IF6C1S 6 individually isolated inputs, current 0...21mA 16 bits 1756-TBNH
sourcing 0.34 nA/bit 1756-TBSH
1756-IF6l 6 individually isolated inputs +10.5V 16 bits 1756-TBNH
0...10.5V 10.5V: 343 pwV/bit 1756-TBSH
0...525V 0...70.5V: 177 wV/bit
0...21mA 0...5.25V: 86 LV/bit
0...21mA: 0.34 uA/bit
1756-1F8 8 single-ended inputs +10.25V +10.25V: 320 wV/ent (15 bits plus sign bipolar) | 1756-TBCH
4 differential inputs 0..10.25V 0...10.25V: 160 uV/cnt (16 bits) 1756-TBS6H
2 high-speed differential inputs 0..5.125V 0...5.125V: 80 w/V cnt (16 bits)
0...20.5mA 0...20.5mA: 0.32 uA/cnt (16 bits)
1756-1F8H 8 differential voltage or current inputs, HART | £10V 16...21bits 1756-TBCH
interface 0.5V 1756-TBS6H
1.5V
0..10v
0...20mA
4...20mA
1756-1F16 16 single-ended inputs +10.5V 16 bits 1756-TBCH
8 differential or 4 differential (high speed) 0...10.5v 10.5V: 343 pV/bit 1756-TBS6H
inputs 0...525V 0...70.5V: 177 wV/bit
0...21mA 0...5.25V: 86 LV/bit
0...21mA: 0.34 uA/bit
1756-1F16H 16 differential current inputs, HART interface | 0...20 mA 16...21 bits 1756-TBCH
4...20mA 1756-TBS6H
Analog RTD and Thermocouple Modules
(at. No. Inputs/Outputs Range Resolution Removable Terminal Block
1756-IR6l 6 individually isolated RTD inputs 1...487Q 16 bits 1756-TBNH
2...1000Q 1...487 €2 7.7 mQ/bit 1756-TBSH
4...2000 Q 2...1000 €:15 m€2/bit
8...4020Q 4...2000 €2:30 m€2/bit
8...4020 €2:60 mC2/bit
1756-1Tol 6 individually isolated thermocouple inputs | -12...78 mV 16 bits 1756-TBNH
1aC -12...30mV -12..78 mV: 1.4 uV/bit 1756-TBSH
-12..30 mV: 0.7 V/bit
1756-1T612 6 individually isolated thermocouple inputs | -12...78 mV (1.4 uV 16 bits 1756-TBNH
20C per bit) -12..78 mV: 1.4 pV/bit 1756-TBSH

-12...30mV (0.7 v
per bit — high resolution
range)

-12..30 mV: 0.7 pV/bit
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Analog Output Modules

(at. No. Inputs/Outputs Range Resolution Removable Terminal Block
1756-0F4 4 voltage or current outputs +10.4V Voltage: 1756-TBNH
0...21mA 15 bits across 10.5V, 320 pV/bit 1756-TBSH
Current:
15 bits across 21 mA, 650 nA/bit
1756-0F6( 6 individually isolated outputs, current 0...21mA 13 bits across 21 mA (2.7 LA) 1756-TBNH
1756-TBSH
1756-0F6VI 6 individually isolated outputs, voltage +10.5V 14 bits across 21V (1.3 mV) 1756-TBNH
(13 bits across 10.5V +sign bit) 1756-TBSH
1756-0F8 8 voltage or current outputs +10.4V 15 bits across 21 mA - 650 nA/bit 1756-TBNH
0...21mA 15 bits across 10.4V - 320 LV /bit 1756-TBSH
1756-0F8H 8 voltage or current outputs, HART interface | +10.4V 15...16 bits 1756-TBNH
0...20mA 1756-TBSH
4...20mA

Analog Combination Input and Output Module

(at. No. Inputs/Outputs Range Resolution Removable Terminal Block
1756-IFAFXOF2F 4 high-speed, sub-millisecond, differential Input: Input: 1756-TBCH
inputs +10.5V Approx. 14 bits across 10V DC (21V total) 1756-TBS6H
2 high,speed Vo\tage or current Outputs 0...10.5v +10V: 1.3 mV/biT, 14-bit effective
0...5.25V 0...70.5V: 1.3 mV/bit, 13-bit effective
0...21mA 0...5.25V: 1.3 mV/bit, 12-bit effective
Output: Approx. 12 bits across 21 mA
+10.4V 0...21mA:5.25 uA/bit
0...21mA Output:
13 bits across 21 mA = 2.8 pLA/bit
14 bits across 21.8V = 1.3 mV/bit
Specialty I/0 Modules
(at. No. Inputs/Outputs Description Removable Terminal Block
1756-LSC8XIBS| 8...24V DC counters Low speed counter module 1756-TBCH
8-high speed 24V DCinputs 8...40kHz 24V DC counters 1756-TBSEH
8-high speed 24V DC auxiliary inputs
1756-CFM 4inputs (2 per channel) Configurable flowmeter module 1756-TBNH
2 outputs, current sourcing 2 Flowrmeter (F) inputs used for all modes 1756-TBSH
2 Gate inputs used in Totalizer mode for prover/store count
1756-HSC 2 counters, each with 3 inputs (A, B,Z | High-speed counter module 1756-TBCH
for gate/reset) 5V operation: 4.5...5.5V DC 1756-TBS6H
4 outputs (2 points/group) 12/24V operation: 10...31.2V DC
1756-PLS Leftsection: 2 groups of 4 outputsand 4 | Programmable limit switch module Requires 3 RTBs: 1756-TBNH or

inputs each
(enter section: resolver interface and
1/0 control

Right section: 2 groups of 4 outputs and
4inputs each

1756-TBSH

14
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HART Smart Instrumentation

HART (Highway Addressable Remote Transmitter) is an open protocol designed to connect analog devices. For HART
connectivity, select from products available from Rockwell Automation and our Encompass™ partners.

Typical HART Configuration

ControlLogix Controller with 1756-IF8H or
1756-0F8H module

HART Devices
HART Interfaces
If your application has Select Description
Analog and HART connectivity in one module 1756-IF8H Rockwell Automation analog 1/0 modules
No external hardware required to access HART signal 1756-1F16H
HART commands can be transmitted as unscheduled messages 1756-0F8H
Supports asset management software to HART device
Data acquisition or control application with slow update requirements (such as a tank farm) MVI56-HART Prosoft interface

No external hardware required to access HART signal
Does not connect directly to asset management software

Analog and HART in one module

Instrumentation in hazardous locations (FLEX Ex™ modules)
HART commands can be transmitted as unscheduled messages
Directly connects asset management software to HART devices

1794 FLEX1/0
1797 FLEX Ex1/0

There are specific FLEX 1/0 and FLEX Ex modules designed for
HART systems. These catalog numbers end in an H, such as
1797-1E8H.

Rockwell Automation Publication 1756-SGO01Q-EN-P - March 2012
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Accessories - /0 Modules

1756 Removable Terminal Blocks

Removable terminal blocks (RTBs) provide a flexible interconnection between your plant wiring and
1756 1/0 modules. The RTB plugs into the front of the I/O module. The type of module determines
which RTB you need. You can choose screw-clamp or spring-clamp RTBs.

RTBs are not shipped with I/O modules. You must order them separately. The standard housing on the
front of the wiring arm is not deep enough for 2.5 mm? (14 AWG) wiring. If you plan to use 2.5 mm?
(14 AWG) wiring, also order the extended housing.

Attribute 1756-TBNH 1756-TBSH 1756-TBCH 1756-TBS6H 1756-TBE
Description 20-position NEMA screw- 20-pin spring-clamp 36-pin cage-clamp removable | 36-pin spring-clamp Extended depth terminal block
clamp removable block removable terminal block with | terminal block with standard | removable terminal block with | housing
standard housing housing standard housing
Screw torque 08...1Nm 0.4Nem —
7...91bein 4.4 1b-in
Screwdriver width 8 mm (5/16in.) max
Wiring Systems

As an alternative to buying RTBs and connecting the wires yourself, you can buy a wiring system of
the following:
+ Interface modules (IFMs) that provide the output terminal blocks for digital I/O modules. Use
the pre-wired cables that match the I/O module to the IFM.
+ Analog interface modules (AIFMs) that provide the output terminal blocks for analog 1/0
modules. Use the pre-wired cables that match the I/0 module to the AIFM.
« 1/0 module-ready cables. One end of the cable assembly is an RTB that plugs into the front of
the I/0 module. The other end has individually color-coded conductors that connect to a
standard terminal block.

RTB Interface Module
Pre-wired Cable (IFM)

1/0 Module

<@ field Wiring
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ControlLogix Integrated Motion

The Logix architecture supports motion control components that work in a wide variety of machine architectures:
+ Integrated Motion on the EtherNet/IP network supports a connection to Ethernet drives.
« The Kinetix integrated-motion solution uses a SERCOS interface module to perform multi-axis, synchronized motion.
+ Logix integrated motion supports the analog family of servo modules for controlling drives/actuators.

« Networked motion provides the ability to connect via the DeviceNet network to a single axis drive to perform point-to-
point indexing.

For detailed specifications on motion interface modules, see 1756 ControlLogix Integrated Motion Specifications Technical
Data, publication 1756-TD004.

For more information, see these publications:
« Motion Analyzer CD to size your motion application and to make final component selection

Download the software from http://www.ab.com/motion/software/analyzerhtml
+ Kinetix Motion Control Selection Guide, publication GMC-SG001, to verify drive, motor, and accessory specifications

Integrated Motion on an EtherNet/IP Network

Product Consideration

Drive that supports EtherNet/IP connections Unlimited velocity, torque, and VHz configured drives:
+ Kinetix 6500 drives

+ Kinetix 5500 drives

+ Kinetix 350 drives

« PowerFlex 755 drives

ControlLogix controller As many as 100 drives per controller

ControlLogix EtherNet/IP communication module « 1...8 position configured drives with 1756-EN2TR module
« 1...255 position configured drives with 1756-EN3TR module

PanelView Plus Terminal

ControlLogix Controller EEE
o

5

Workstations

[

Drive with EtherNet/IP
(onnection
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SERCOS Interface Modules

(at. No. Description Number of Axis
1756-M16SE Rockwell Automation® SERCOS interface modules 16

1756-MO8SE 8

1756-MO3SE 3

1756-MO3SEG SERCOS interface drives that are Extended Pack Profile compliant 8

The SERCOS interface modules can connect to these servo drives:

« 2093 Kinetix 2000 multi-axis servo drive

« 2094 Kinetix 6000 multi-axis servo drive

» 2099 Kinetix 7000 high-power servo drive
« 2098 Ultra™3000 SERCOS servo drive

[4)

ControlLogix —F
Controller

==&

Kinetix 6000 Multi-axis Servo

Three-phase Input T

RSLogix™ 5000 Software
r 1756-MxxSE Module D

SERCOS Fiber-optic Ring

-

Power | [ ' s Shunt Module
» 2222 . .
Line Interface Module E .
| | | Hﬂﬂ @D D D LLDIUJ Slot Filler Module
Integrated Axis Module Axis Modules
Motor E’: Motor Feedback |
Analog Motion Interface Modules

(at. No. Description Number of Axis
1756-M02AE Analog servo interface drives with quadrature feedback 2
1756-HYD02 Analog, hydraulic servo interface drives LDT feedback 2
1756-M02AS Analog servo interface drives with SSI feedback 2
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ControlLogix Communication Modules

Separate communication modules are available for different networks. Install multiple communication modules into the

ControlLogix backplane to bridge or route control and information data between different networks. You can route a message

through a maximum of four chassis (eight communication hops). You do not need a ControlLogix controller in the chassis.

Application

Network

Page

« Plant management (material handling)

« (Configuration, data collection, and control on a single, high-speed network
« Time-critical applications with no established schedule

«Inclusion of commercial technologies (such as video over IP)

« Internet/Intranet connection

+ Integrated CIP motion and safety

EtherNet/IP

19

« High-speed transfer of time-critical data between controllers and I/0 devices
» Deterministic and repeatable data delivery

+ Media redundancy

+ Intrinsic safety

« Redundant controller systems

ControINet

21

« Connections of low-level devices directly to plant floor controllers, without interfacing them through I/0 modules
« Data sentas needed

« More diagnostics for improved data collection and fault detection

+ Less wiring and reduced start-up time than a traditional, hard-wired system

DeviceNet

22

+ Plant-wide and cell-level data sharing with program maintenance
» Datasent regularly
« Transfer of information between controllers

Data Highway Plus

23

»(onnections between controllers and I/0 adapters
» Datasent regularly
« Distributed control so that each controller has its own I/0 and communicates with a supervisory controller

Remote 1/0

23

« Fieldbus transmitters and actuators
+ (losed-loop control
« Process automation

Foundation Fieldbus

25

For detailed specifications, see 1756 ControlLogix Network Specifications Technical Data, publication 1756-TD003.

EtherNet/IP Communication Modules

The Ethernet Industrial (EtherNet/IP) network protocol is an open industrial-networking standard that supports both real-time
I/0 messaging and message exchange. The EtherNet/IP network uses off-the-shelf Ethernet communication chips and physical

media.
Cat. No. Description Media Communication Rate | CIP Motion TCP/IP Logix Connections
Axes, max Connections
1756-EN2F EtherNet/IP bridge, fiber Fiber 100 Mbps 8 128 256
1756-EN2T EtherNet/IP bridge, copper Copper 10/100 Mbps 8 128 256
1756-EN2TR EtherNet/IP bridge, embedded switch, copper Dual copper 10/100 Mbps 8 128 256
1756-EN3TR EtherNet/IP bridge, embedded switch, copper Dual copper 10/100 Mbps 128 128 256
1756-ENBT EtherNet/IP bridge, copper Copper 10/100 Mbps — 64 128
1756-EWEB Ethernet web server module Copper 10/100 Mbps — 64 128
1756-EN2TXT ControlLogix-XT, extended temperature EtherNet/ | Copper 10/100 Mbps 8 128 256
IPbridge, copper for extreme environments
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Accessories - EtherNet/IP Network

(at. No.

Description

Specifications

1585)-M8PBIM-x

Ethernet RJ45 patchcord
x=2(2m),5(5m)or 10 (10 m)

8-conductor, Teal Riser PVC Cable (Flex Rated cable also available)

1585)-M8CC-H

RJ45 insulation displacement connector (IDC)

0.128..0.325 mm? (26...22 AWG), Cat. 6, 1DC, no tool required

1585)-M8(C-C

RJ45 crimp connector with boot, gty = 50 pieces

0.128..0.205 mm” (26. . .24 AWG, Cat. Se, requires crimp tool for assembly

1585A-Jcrimp

Crimp tool

9300-RADES

Remote access dial-in kit

56 Kbps modem connection to devices on an Ethernet network includes the following:
« Pre-configured modem

« Communication module

+ DIN rail mounting hardware

« Associated cables

Example Configuration - EtherNet/IP Network

Firewall/Router

Stratix Switch

Stratix Switch

Stratix Switch

20

T 1769-L35E
CompactLogix PanelView Plus

RSLinx®

DeviceNet

ControlNet

Ethernet PLC-5¢

v PowerMonitor™ 3000

PowerFlex 70
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ControlNet Communication Modules

The ControlNet network combines the functionality of an I/O network and a peer-to-peer network, providing high-speed

performance. The ControlNet network provides deterministic, repeatable transfers of critical control data.

Cat. No. Description Communication Rate | Logix Connections Number of Nodes
1756-(N2/B ControlNet bridge, standard media 5 Mbps 12819 99
1756-CN2R/B ControlNet bridge, redundant media 5Mbps 12819 99
1756-(NB ControlNet bridge, standard media 5Mbps 6412 99
1756-CNBR ControlNet bridge, redundant media 5 Mbps 642 99
1756-CN2RXT ControlLogix-XT, extended temperature ControlNet bridge, redundant media | 5 Mbps 12819 99

(1) 128 connections are available for standard use. An additional three connections are reserved for redundant control.

(2)  Recommend using only 40...48 Logix connections for I/0.

Example Configuration - ControlNet Network

1784-U2(N

PanelView Plus

=
i 1788-CN2DN
ControlLogix PLC-5/40C _
PowerFlex 7005 DeviceNet

\

Example Configuration - Redundant ControlNet Media

ControlNet Node

Redundant Media

‘ I ControlNet Node

For information on ControlNet media, see ControlNet Media System Components List, publication AG-PA002.
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DeviceNet Communication Module

The DeviceNet network provides connections between simple, industrial devices (such as sensors and actuators) and higher-
level devices (such as controllers and computers).

(at. No. Description Communication Rate Number of Nodes
1756-DNB DeviceNet bridge 125 Kbps (500 m max) 64

250 Kbps (250 m max)

500 Kbps (100 m max)

Example Configuration - DeviceNet Network

PLC-S
1771-SDN

| ControlLogix
1756-DNB

0000
0000

Sensor

SEGEmTEe

Pushbuttons

PanelView Plus 1784-U2DN

Ultra3000 Ultra5000 MM

Bar Code
1/0 = Lights Scanner
PowerFlex AC

Accessories - DeviceNet Network

(at. No.

Description

KwikLink™ Lite flat media

KwikLink Lite flat media is a newer, ODVA-approved solution for wiring DeviceNet networks. Drop-lines for connecting nodes are added by using the
KwikLink Lite two-piece connectors. This cable system supports the intermixing of DeviceNet cable types (thin-round with flat). All of the KwikLink Lite
connectors provide insulation displacement technology with reduced assembly time.

KwikLink flat media

The KwikLink flat media system provides a modular cabling method with its flat 4-wire cable and insulation displacement connectors (IDCs). The KwikLink
system allows nodes to be added to the network without severing the trunkline. Cutting or stripping of the trunkline is eliminated, as is the need for
predetermined cable lengths.

Round media

Round trunk cable is available in bulk spools or as pre-molded cord sets or patchcords in varying lengths. A wide variety of rugged, durable DeviceNet

components is available for use in round trunk systems. Stainless steel versions of round cable system components are also available:

« Thick-trunk round media systems use thick cable for maximum DeviceNet trunk line length.

+ Round media thin-trunk systems use thin cable to reduce maximum trunk line distances with a more compact and cost-effective installation for some
applications. Thin-cable outer jacket material is TPE for additional chemical resistance.

22
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Data Highway Plus and Remote I/O Communication Modules

The Data Highway Plus network supports messaging between devices. The remote 1/O link connects to remote 1/O chassis and

other intelligent devices.

The 1756-DHRIO module supports messaging between devices on DH+™ networks. The remote I/O functionality enables the
module to act as a scanner for transferring digital and block-transfer data to and from remote I/0 devices.

The 1756-RIO module can act as a scanner or adapter on a remote I/0O network. In addition to digital and block-transfer data, the
1756-RIO module transfers analog and specialty data without message instructions.

(at. No. Description Communication Rate DH+ Connections RIO Connections Maximum
Recommended Logix
Connections
1756-DHRIO Data Highway Plus/Remote 1/0 57.6Kbps, 115.2Kbps, 230.4 | 32 DH+ messages per DH+ Remote I/0 scanner only R
communication module KbpS module 32 |Ogi(a| rack connections per
remote /0 channel
16 block-transfer connections
per remote /0 channel
1756-RI0 Remote /0 communication module 57.6Kbps, 115.2Kbps, 2304 | — Remote I/0 scanner or adapter | 10 scheduled /0
Kbps 32 physical racks (0...76), any
combination of rack size and
block transfers
1756-DHRIOXT ControlLogix-XT, extended temperature | 57.6 Kbps, 115.2Kbps, 230.4 | 32 DH+ messages per DH+ Remote I/0 scanner only 32
Data Highway Plus/Remote 1/0 Kbps module

communication module

32 logical rack connections per
remote /0 channel

16 block-transfer connections
per remote I/0 channel

Rockwell Automation Publication 1756-SG001Q-EN-P - March 2012
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Example Configuration - DH+ Network

PLC-S 1784-U2DHP
RSLogix 5000

PanelView Plus CHA A

ControlLogix

SLC5/04 1756-DHRIO

A

»
L

1756-DHRIO as a Remote 1/0

Scanner
< | |
LAARA
=== ES
% = 17941/0 ——
b 17911/0 PanelView Plus 1756-RI0 as a Remote 1/0
PLC-5 Adapter

Accessories - DH+ and Remote I/0 Networks

(at. No. Description Specifications

1770-(D (able to connect communication module to DH+ network Belden 9463 twinaxial

9300-RADKIT Remote access dial-in kit 56 Kbps modem connection to devices on a DH+ network includes the
following:

+  Pre-configured modem

« (ommunication module
+ DIN rail mounting hardware
« Associated cables
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FOUNDATION Fieldbus Linking Devices

The FOUNDATION Fieldbus protocol is a network designed for distributed control of process applications.

Cat. No. Description Communication Rate Number of H1 Devices per H1Link | Devices per Linking
Ports Device

1757FFLD2 FOUNDATION Fieldbus bridge to an Ethernet FOUNDATION Fieldbus: 31.25 Kbps | 2 16 32

7570A network EtherNet/IP: 10/100 Mbps 1 (8...10 recommended) o

1757-FFLDC2 FOUNDATION Fieldbus bridge to a ControlNet | FOUNDATION Fieldbus: 31.25Kbps | 2 16 32

1757FFL0CA network ControlNet: 5 Mbps 1 (8...10 recommended) o

Example Configuration - Bridge to EtherNet/IP Network

H1(T)

HSE/P
| L= ]
[———T 1
=g 17574
T
|
M)
M)
H1(4)
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Example Configuration - Bridge to ControlNet Network

ControlLogix Redundancy FactoryTalk View SE

RSFieldbus
RSLogix 5000

EtherNet/IP = il 7 e

a

OtherConnectivityOptions

Option

Consideration

USB connection

The 1756-L7x controller has a USB port in place of the serial port.(” If your application requires RS-232 functionality, see the many Encompass partners
at http://www.rockwellautomation.com/encompass.

Serial connection

The serial port on the 1756-L6x controller is compatible with RS-232 serial communication. The serial port supports the DF1 protocol to communicate
with other devices on the serial link.

To use Logix5000™ controllers on Modbus, you connect through the serial port and execute a specific ladder logic routine. The controller project is
available with RSLogix 5000 Enterprise programming software. For more information, see Using Logix5000 Controllers as Masters or Slaves on Modbus
Application Solution, publication CIG-AP129.

DH-485 network

The controller serial port is compatible with DH-485 communication. The DH-485 connection does support remote programming and monitoring via
RSLogix 5000 software.

Or, add a DH-485 communication bridge module (cat. no. 1756-DH485).

SynchLink network

The SynchLink communication module (1756-SYNCH) provides time synchronization and data broadcasting capabilities for distributed motion and
coordinated drive control. The module connects a ControlLogix chassis to a SynchLink fiber-optic communication link.

(1) The USB portis intended for temporary local programming purposes only and not intended for permanent connection. Do not use the USB port in hazardous locations.

26
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ControlLogix Controllers

The ControlLogix controller provides a scalable controller solution that is capable of addressing a large amount of I/0 points.

The controller can be placed into any slot of a ControlLogix chassis and multiple controllers can be installed in the same chassis.
Multiple controllers in the same chassis communicate with each other over the backplane (just as controllers can communicate
over networks) but operate independently.

ControlLogix controllers can monitor and control I/O across the ControlLogix backplane, as well as over I/O links. ControlLogix
controllers can communicate over EtherNet/IP, ControlNet, DeviceNet, DH+, Remote I/O, and RS-232-C (DF1/DH-485 protocol)

networks and many third party process and device networks. To provide communication for a ControlLogix controller, install

the appropriate communication interface module into the chassis.

(at. No. Description User Memory
1756-L71 ControlLogix controller, T built-in USB port”) 2MB
1756-L72 4MB
1756-L73 8 MB
1756-L74 16 MB
1756-L75 32MB
1756-161 ControlLogix controller, 1 built-in RS-232 port 2MB
1756-162 4MB
1756-163 8 MB
1756-L64* *Important: Scan time for a project loaded in a 1756-L64 or 1756-L65 controller may be slower than for the same project loaded in 16 MB
— one of the other 1756-L6x controllers. See the Logix5000 Controllers Instruction Execution Time and Memory Use Reference Manual, e
26-L65 publication_1756-RM087, for instruction execution times. 3
1756-L63XT ControlLogix-XT controller, extreme environment 8 MB
1756-L73XT 8 MB
1756-L61S GuardLogix safety controller 2 MB standard
1 MB safety
1756-1625 4 MB standard
1 MB safety
1756-L635 8 MB standard
3.75 MB safety
1756-L725 4 MB standard
2 MB safety
1756-1735 8 MB standard
4 MB safety
1756-LSP GuardLogix safety partner (one is required for each 1756-L6xS GuardLogix controller) —
1756-L75P GuardLogix safety partner (one is required for each 1756-L7xS GuardLogix controller) —

(1) The USB port s intended for temporary local programming purposes only and not intended for permanent connection. Do not use the USB port in hazardous locations.

For detailed specifications, see 1756 ControlLogix Controllers Specifications Technical Data, publication 1756-TD001.
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Standard ControlLogix Controllers

The ControlLogix controller is part of the Logix5000 family of controllers. A ControlLogix system
includes the following:

+ The ControllLogix controller, available in different combinations of user memory

» RSLogix 5000 programming software

+ 1756 ControlLogix I/0 modules that reside in a 1756 chassis

« Separate communication modules for network communication

Features - Standard ControlLogix Controllers

Feature 1756-161, 1756-162, 1756-L63, 1756-L64, 1756-L65 ‘ 1756-L71,1756-L72, 1756-L73, 1756-L74, 1756-L75

Controller tasks + 32tasks
+ 100 programs/task
« Eventtasks: all event triggers

Built-in communication ports 1 port RS-232 serial ‘ 1port USB
Communication options + FEtherNet/IP

« (ControlNet

+ DeviceNet

« Data Highway Plus

+ Remote /0

« Synchlink

« Third-party process and device networks
Built-in port Serial Us8
Controller connections supported, max 250 500
Network connections, per network module « 100 ControlNet (1756-CN2/A)

« 40 ControlNet (1756-CNB)
« 256 EtherNet/IP; 128 TCP (1756-EN2x)
- 128 EtherNet/IP; 64 TCP (1756-ENBT)

Controller redundancy Full support

Integrated motion » EtherNet/IP connection
« SERCOS interface
«Analog options (encoder input, LDT input, SSIinput)

Programming languages + Relay ladder
« Structured text
»Function block
« SKC

Redundant ControlLogix Controllers
The ControlLogix controller supports controller redundancy. In a redundant controller system, you need these components:

« Two 1756 chassis each with the following the same:
- Number of slots
- Modules in the same slots
- Redundancy firmware revisions in each module

- Two additional ControlNet nodes'” outside the redundant chassis pair.
You need one of these redundancy modules:

« One 1756-RM module per chassis that supports the following:

- Two 1756-L71, 1756-L72, 1756-L.73, 1756-L.74, 1756-175, 1756-L.61, 1756-.62, 1761-L63 controllers or one 1756-L64/
1756-L65 controller

- !\/\aéir?um of seven communication modules, which can be 1756-CN2/B, 1756-CN2R/B, 1756-EN2T, and 1756-EN2F
modules

- One 1756-RMCx cable
For additional redundancy rules and restrictions, see publication 1756-UMQ01.

(1) Fora ControlNet I/0 drop, two additional ControlNet nodes are required outside the redundancy chassis pair.
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ControlLogix-XT Controllers

The ControlLogix-XT controllers function in the same way as the traditional ControlLogix
controllers and have the same features as the 1756-L6x and 1756-L7x controllers.

The ControlLogix-XT products include control and communication system components that are
conformally coated to extend product life in harsh, corrosive environments:

+  When used with FLEX I/O-XT products, the ControllLogix-XT system can withstand
temperatures range from -20...70 °C (-4...158 °F).

+ When used independently, the ControlLogix-XT system can withstand temperature ranges
from -25..70 °C
(-13..158 °F).
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GuardLogix Controllers

A GuardLogix controller is a ControlLogix controller that also provides safety control.

Application Description

SILT,2,3 The GuardLogix controller system is type-approved and certified for use in safety applications up to and including SIL 3 according
t0 IEC 61508, and applications up to and including PLe/Cat.4 according to 150 13849-1. For more information, see the following:
« GuardLogix Controllers Systems Safety Reference Manual, publication 1756-RM093.

» GuardLogix Controllers User Manual, publication 1756-UM020.

« GuardLogix Safety Application Instruction Set Reference Manual, publication 1756-RM095.

The GuardLogix system is a dual controller solution—you must use a primary controller and a
safety partner to achieve SIL 3/PLe/Cat. 4.

Primary Controller Safety Partner
1756-L61S, 1756-L625, 1756-L635 1756-LSP
1756-L725, 1756-L73S 1756-L75P

During development, safety and standard have the same rules, multiple programmers, online

editing, and forcing are all allowed. Once the project is tested and ready for final validation, you set the Safety Task to a SIL 3
integrity level, which is then enforced by the GuardLogix controller. When safety memory is locked and protected, the safety
logic can't be modified and all safety functions operate with SIL 3 integrity. On the standard side of the GuardLogix controller, all
functions operate like a regular Logix controller.

Use Guard I/0 modules for field device connectivity on Ethernet or DeviceNet networks, and for safety interlocking between
GuardlLogix controllers use Ethernet or ControlNet networks. Multiple GuardLogix controllers can share safety data for zone to
zone interlocking, or a single GuardLogix controller can use remote distributed safety I/0 between different cells/areas.

In addition to the standard features of a ControlLogix controller, the GuardLogix controller has these safety-related features.

Features - GuardLogix Controllers

Feature 1756-L61S, 1756-L62S, 1756-L63S, 1756-LSP, 1756-L72S, 1756-L73S, 1756-L7SP

Safety communication options Standard and safety
« EtherNet/IP
+ (ControlNet
« DeviceNet

Network connections, per network module « 100 ControlNet (1756-CN2/A)

« 40 ControlNet (1756-CNB)

« 256 EtherNet/IP; 128 TCP (1756-EN2x)
+ 128 EtherNet/IP; 64 TCP (1756-ENBT)

Controller redundancy Not supported

Safety Task Programming languages Relay ladder
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Accessories - Controllers

Memory Cards

Memory cards offer nonvolatile memory to permanently store a user program and tag data on a controller. The 1756-L7x and
1756-L7xS controllers ship with 1784-SD1 Secure Digital (SD) card already installed. The 1756-L6x and 1756-L6xS controllers
support optional CompactFlash cards that you purchase separately. The memory card installs in a socket on the controller.
Through RSLogix 5000 software, you can manually trigger the controller to save to or load from nonvolatile memory or
configure the controller to load from nonvolatile memory on powerup.

Attribute 1784-CF128 1784-SD1 1784-SD2
Memory 128 MB 168 2GB
Supported controllers 1756-L6x, 1756-L6xS 1756-L7x, 1756-L7xS

\Weight, approx. 14.29(0.502) 1.76 9 (0.062 0z)

1756 Energy Storage Modules

Instead of a battery, the 1756-L7x and 1756-L7xS controllers ship with a 1756-ESMCAP energy storage module (ESM) already

installed.

(at No.

Description

1756-ESMCAP

(apacitor-based ESM included with the controller.

1756-ESMNSE

ESM without WallClockTime back-up power. Additionally, you can use this ESM with a 1756-L73 (8 MB) or smaller memory-sized controller only.

Use this ESM if your application requires that the installed ESM deplete its residual energy to 40 ) or less before transporting it into or out of your
application.

1756-ESMNRM

ESM that secures the controller by permanently preventing the USB connection and SD card use.
This ESM provides your application an enhanced degree of security.

The 1756-L7xXT extreme temperature controller ships with a 1756-ESMNCAPXT energy storage module installed.

(at No.

Description

1756-ESMCAPXT

(apacitor-based ESM included with the controller.

1756-ESMNSEXT

ESMwithout WallClockTime back-up power. Additionally, you can use this ESM with a 1756-L73XT (8 MB) or smaller memory-sized controller only.

Use this ESM if your application requires that the installed ESM deplete its residual energy to 40 J or less before transporting it into or out of your
application.

1756-ESMNRMXT

ESM that secures the controller by permanently preventing the USB connection and SD card use.
This ESM provides your application an enhanced degree of security.

The 1756-L7SP safety partner for a GuardLogix system has the following modules available.

(at No.

Description

1756-SPESMNSE

(apacitor-based ESM for a GuardLogix safety partner.

1756-SPESMNRM

ESM for a GuardLogix safety partner.
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1756 ControlLogix Batteries

Each 1756-L6xand 1756-L6xS controller ships with a battery. With a memory card installed, the controller can be used without a
battery. If you do not use a battery, current tag data will be at the state it was when the memory card was saved.

Attribute 1756-BA1 1756-BA2 1756-BATM(V 1756-BATA
Description Lithium battery (0.59 g) Lithium battery (0.59 g) Externally mounted battery | Replacement lithium battery for 1756-BATM (5 g max lithium
assembly per each D cell; contains 2 D cells)
ControlLogix controllers 1756-161, 1756-162, 1756-161, 1756-L62, 1756-161, 1756-162, 1756-BATM battery module
1756-L63/A 1756-L63/B 1756-L63/A

1756-164, 1756-165
GuardLogix controllers — 1756-L61S, 1756-L62S, — —

1756-L63S
ControlLogix-XT controllers — 1756-L63XT — —

(1) The 1756-BATM externally mounted battery assembly is highly recommended for use with all series A 1756-L6x controllers and provides longer battery life than the 1756-BA1 battery. The 1756-BATM includes one 1756~
BATA lithium battery assembly and a 1 m (3.28 ft) cable to connect housing to controller.

ControlLogix Chassis

The ControlLogix system is a modular system that requires a 1756 I/0 chassis. Place
any module into any slot. The backplane provides a high-speed communication path
between modules.

All of the chassis are designed for horizontal-only, back-panel mounting. The chassis
are available in these configurations:

« Standard chassis
« ControlLogix-XT chassis

For detailed specifications, see 1756 ControlLogix Chassis Specifications Technical Data, publication 1756-TD0O06.

Standard Chassis

The chassis backplane provides a high-speed communication path between modules and distributes power to each of the
modules within the chassis.

(at. No. Description Slots
1756-A4 Standard chassis 4
1756-A7 7
1756-A10 10
1756-A13 13
1756-A17 17
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ControlLogix-XT Chassis

The ControlLogix-XT chassis support extreme temperature environments.

(at. No. Description Slots Temperature Range

1756-A4LXT ControlLogix-XT chassis 4 -25...60°C(-13...140°F)
1756-A5XT 5 -25...70°C(-13...158 °F)
1756-A7XT 7 -25...70°C(-13...158 °F)
1756-A7LXT 7 -25...60°C(-13...140 °F)

Accessories - Chassis

Use a slot filler module to fill empty slots.

(at. No. Description
1756-N2 Slot filler module for empty slots in standard ControlLogix chassis
1756-N2XT Slot filler module for empty slots in ControlLogix-XT chassis

ControlLogix Power Supplies

ControlLogix power supplies are used with the 1756 chassis to provide 1.2V, 3.3V, 5V, and 24V DC
power directly to the chassis backplane. Select from these configurations:

« Standard power supplies

« ControllLogix-XT power supplies

« ControlLogix GuardLogix power supplies
« Redundant power supplies

For detailed specifications, see 1756 ControlLogix Power Supplies Specifications Technical Data,
publication 1756-TD0Q5.

Standard Power Supplies

You mount a standard power supply directly on the left end of the chassis, where it plugs directly into the backplane.

(at. No. Description Voltage Category Operating Voltage Chassis
Range
1756-PA72 Standard AC power supply 12017220V AC 85...265V AC Standard, series Aand series
B
1756-PA75 120V/220V AC 85...265V AC Standard series B
1756-PB72 Standard DC power supply 24V DC 18...32vDC Standard, series A and series
B
1756-PB75 24V DC 18..32v DC Standard series B
1756-P(75 48V DC 30...60VDC Standard series B
1756-PH75 125V DC 90...143VDC Standard series B
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ControlLogix-XT Power Supplies

The ControlLogix-XT power supplies support extreme temperature environments.

(at. No. Description Voltage Category Operating Voltage Chassis
Range

1756-PAXT ControlLogix-XT AC power supply 85...265V AC 120/240V AC XT

1756-PBXT ControlLogix-XT DC power supply 24V DC 18...32VDC XT

Redundant Power Supplies

A redundant power supply system provides additional uptime protection for chassis used in critical applications. The redundant

power supplies funnel power through the chassis adapter module to the ControlLogix Series B chassis backplane. To build a
redundant power supply system you need the following components..

(at. No. Amount | Description Voltage Category Operating Voltage Range Chassis
1756-PA75R/A 2 Redundant AC power supply 120V/220V AC 85...256V AC Standard, series B
or

1756-PB75R/A Redundant DC power supply 24V DC 19.2...32VDC

1756-PAR2 Kit Bundled system contains: 110V AC N/A

— Two1756-PA75R power supplies
— Two 1756-CPR2 cables
— One 1756-PSCA2 chassis adapter module

1756-PBR2 Kit Bundled system contains: 24VDC N/A
— Two 1756-PB75R power supples

— Two 1756-CPR2 cables

— One 1756-PSCA2 chassis adapter module

1756-CPR2 2 Redundant power supply cable N/A N/A
(Length=0.91m [3 ft])

1756-PSCA2 1 Redundant power supply chassis adapter module

N/A (user-supplied) 2 Annundatorwiringm
(Maximum length = 10 m [32.8 ft])

(1) Optional user-supplied annunciator wiring can be connected to the solid state relay for status and troubleshooting purposes.

Visualization Products

Visualization products, together with Logix for control and NetlLinx architecture for communication, make up the Rockwell
Automation Integrated Architecture™ strategy. The visualization strategy combines Rockwell Automation expertise in Allen-
Bradley® electronic operator interface and industrialized personal computer hardware with Rockwell Software® supervisory
control software. Current visualization products include the following:

+ FactoryTalk View software

« PanelView Plus operator interface

« PanelView Plus CE operator interface
+ Industrial computers and monitors

For more information, see the Operator Interface catalog pages at http//www.ab.com/en/epub/catalogs/12762/2181376
1239781/.
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Programming Software

Your selection of modules and network configuration determines what software packages you need to configure and program

your system.

1756 System Software

If you have

You need

Order

1756 ControlLogix controller

1756 SERCOS or analog motion module

RSLogix 5000 Enterprise Series software

9324 series

1756-CN2, 1756-CN2R
1756-CN2RXT

1756-CNB, 1756-CNBR

ControlNet communication module

RSNetWorx™ for ControlNet software
(comes with the Standard/RSNetWorx and Professional Editions of RSLogix 5000
Enterprise Series software)

9324-RLD30ONXENE (RSNetWorx option)
or

9324-RLD700NXENE (RSLogix 5000
Professional software)

or

9357-CNETL3 (RSNetWorx for ControlNet)

1756-DNB
DeviceNet communication module

RSNetWorx for DeviceNet software
(comes with the Standard/NetWorx and Professional Editions of RSLogix 5000
Enterprise Series software)

9324-RLD30ONXENE (RSNetWorx option)
or

9324-RLD700NXENE (RSLogix 5000
Professional software)

or

9357-DNETL3 (RSNetWorx for DeviceNet)
1756-EN2F, 1756-EN2T RSLinx software 9324 series
1756-EN2TX or Optional 9357-ENETL3 (RSNetWorx for

1756-EN2TR, 1756-EN3TR
1756-ENBT, 1756-EWEB
EtherNet/IP communication module
(set the IP address)

BOOTP/DHCP server utility to set IP addresses
(RSLinx Lite and BOOTP server come with RSLogix 5000 Enterprise Series software)

Optional RSNetWorsx for EtherNet/IP software
(comes with the Standard/RSNetWorx and Professional Editions of RSLogix 5000
Enterprise Series software)

EtherNet/IP)

1756-DHRIO, 1756-DHRIOXT communication module RSLinx software 9324 series
1756-DH485 communication module

1757-FFLD2, 1757-FFLD4 RSFieldbus configuration software 9308 series
1757-FFLDC2, 1757-FFLDC4

Foundation Fieldbus linking device

Communication card in a workstation RSLinx software 9324 series

(RSLinx Lite comes with RSLogix 5000 Enterprise Series software)
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RSLogix 5000 Programming Software

RSLogix 5000 Enterprise Series software is designed to work with Logix5000 controller platforms. RSLogix 5000 Enterprise Series
software is an IEC 61131-3 compliant software package that offers relay ladder, structured text, function block diagram, and
sequential function chart editors.

Hardware Requirements

The personal computer must meet these minimum requirements. Using a computer meeting or exceeding the recommended
characteristics will improve performance

Characteristic Minimum Recommended System for Best User Experience and
Faster Downloads

Processor Pentium 4 Intel Core i5

Speed 28GHz 2.4 GHz

RAM memory 1GB 8 GB

Hard disk space 16 GB free 20 GB free

Graphics device 1024x768, true color DirectX 9, with WDDM 1.0 or higher driver

Software Requirements
Operating system and service pack compatibility is as follows.

Description Value

Supported operating systems This version of RSLogix 5000 software has been tested on these operating systems:
« Microsoft® Windows 7 Professional (64-bit) with Service Pack 1, User Account Control (UAC) must be set to ‘always notify’

« Microsoft Windows 7 Home Premium (64-bit) with Service Pack 1, UAC must be set to ‘always notify’
« Microsoft Windows 7 Home Premium (32-bit) with Service Pack 1, UAC must be set to ‘always notify’
« Microsoft Windows Vista Business (32-bit) with Service Pack 2, UAC must be turned on

« Microsoft Windows XP Professional with Service Pack 3

« Microsoft Windows Server 2008 R2 Standard Edition with Service Pack 1

« Microsoft Windows Server 2008 Standard Edition with Service Pack 2

« Microsoft Windows Server 2003 R2 Standard Edition with Service Pack 2

This version is expected to operate correctly on all editions and service packs of these operating systems, but has not been tested:
« Microsoft Windows 7

« Microsoft Windows Vista

« Microsoft Windows XP (Service Pack 3 or higher)

« Microsoft Windows Server 2008 R2

« Microsoft Windows Server 2008

« Microsoft Windows Server 2003

For operating systems that support User Account Control (UAC), this version of RSLogix 5000 software was tested with UAC set to the most
restrictive level (‘always notify" for Windows 7, or ‘on’ for Vista operating systems). This version of RSLogix 5000 software is also expected to
operate correctly when UAC s confiqured for any less restrictive setting.

Running RSLogix 5000 software in conjunction with Fast-User Switching is not supported. Running RSLogix 5000 software in Safe mode is not

supported. Running RSLogix 5000 software via Remote Desktop is not supported.

Additional Software Product Considerations

« FactoryTalk Services Platform 2.50 or later is not required to run RSLogix 5000 software; however, it is required in order to perform some
security functions in RSLogix 5000 software.

« RSLinx Classic communication software is not required to install RSLogix 5000 software; however, it is required in order to perform online
communication with controllers.

«FactoryTalk View SE (CPR 9) software and RSLinx Enterprise communication software are not required to install RSLogix 5000 software;
however, these products are required in order to fully use the alarm capabilities introduced with version 16.

« Be sure to check the software requirements for other Rockwell Software products that you intend to install to be sure that these products are
also compatible with the system.
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RSLogix 5000 Enterprise Series Software Packages

Available Service Edition | Mini Edition Lite Edition Standard Edition Standard & Full Edition Professional Edition
Features (9324- (9324- (9324-RLD250x¢E) " | (9324-RLD300KKE NetWorx Edition | (9324-RLD600XXE Node (9324-RLD700NXxxE
RLDO0OKxE)™ | RLD200x:E)V Node Locked) (9324 Locked) Node Locked)
@ (9324-RLD300xF) | RLD30ONKWKE) | (9324- (9324-RLD700NXxxF !
Concurrent License® RLD600x(F Concurrent Concurrent License®
Licensel’
Logix5000 Al CompactLogix CompactLogix Al Al All Al
controllers FlexLogix™ FlexLogix
supported
Relay ladder Upload/ Full support Full support Full support Full support Full support Full support
diagram editor® | download and
view
Function block Upload/ Upload/download | Full support Upload/download Upload/download | Full support Full support
diagram editor downloadand | Available Available separately Available separately
9324- view separately 9
RLDFBDENEY
Sequential function | Upload/ Upload/download | Full support Upload/download Upload/download | Full support Full support
chart editor downloadand | Available Available separately(9) | Available separately
(953)247RLDSFCE(4) view separately
Structured text Upload/ Upload/download | Full support Upload/download Upload/download | Full support Full support
9324-RLDSTXE™ | download and Available Available separately(9) | Available separately
view separately
PhaseManager™ Upload/ Upload/download | Upload/download Upload/download Upload/download | Full support Full support
9324-RLDPME downloadand | Available Available separately | Available separately(9) | Available separately
view separately
GuardLogix Safetg Upload/ N/A N/A Upload/download Upload/download | Full support Full support
9324-RLDGLXE® download and Available separately(9) | Available separately
view
Highly integrated | Upload/ Upload/download | Full support Full support Full support Full support Full support
motion download and
view
Graphical trending | Full support Full support(é) Full support@ Full support Full support Full support Full support
DriveExecutive™ Available Available Available separately | Included Included Included Included
Lite separately separately
9303-4DTEQTENE
PIDE Autotune Available Available Available separately | Available separately Available separately | Included Included
9323-ATUNEENE separately separately
Advanced Process | Upload/ Available Available separately | Available separately | Available separately | Available separately Available separately
Control instructions | downloadand | separately
— Design license | view only
for RSLogix 5000
and runtime license
for one controller
9324-RLDAPCENE
Advanced Process | Upload/ Available Available separately | Available separately Available separately | Available separately Available separately
Control instructions | downloadand | separately
— Runtime view only
license for one
controller (pay to
deploy) 9324-
RLDAPCCLENE
FactoryTalk Included Included Included Included Included Included Included
AssetCentre audit
support
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Available Service Edition | Mini Edition Lite Edition Standard Edition Standard & Full Edition Professional Edition
Features (9324- (9324- (9324-RLD250x¢E) ! | (9324-RLD300KKE NetWorx Edition | (9324-RLD600XXE Node (9324-RLD700NXxxE
RLD000xxE)" RLD200x:E)" Node Locked) (9324- Locked) Node Locked)
@ (9324-RLD3000xF) | RLD30ONXKE) | (9324- (9324-RLD700N X!
Concurrent License® RLD600XxFConcurrent Concurrent License®
License®

FuzzyDesigner N/A Available Available separately | Available separately Available separately | Available separately Available separately

9324- separately

RLDFZYENE®)

RSLogix Emulate” Available N/A N/A Available separately Available separately Available separately Included

50009310~ separately

WED200ENE

Logix CPU security Included Included Included Included Included Included Included

Routine source Included Included Included Included Included Included Included

protection

FactoryTalk Security | Included Included Included Included Included Included Included

Server Support

(FactoryTalk AP

install required -

included on disk)

Security Server Included Included Included Included Included Included Included

Emulator

(FactoryTalk AP

install required -

included on disk)

RSLinx Classic Lite included Lite included Lite included Lite included Lite included Lite included Lite included

software

RSNetWorx for Available Available Available separately | Available separately Included Available separately Included

ControlNet separately separately

software,

RSNetWorx for

DeviceNetsoftware,

RSNetWorx for

EtherNet/IP

software®

RSLogix Architect | Available Available Available separately | Available separately Available separately | Available separately Included

9326- separately separately

LGXARCHENE®

RSLogix 5000 Included Included Included Included Included Included Included

project compare

FactoryTalk View SE | Available Available Available separately | Available separately Available separately | Available separately Included

demo (50tags/2 | separately separately

hours)

Upgrades Refer to StepForward™ Program

(1) Replace xxin the catalog number with the appropriate language designation: ZH=Chinese, EN=English, DE=German, IT=ltalian, JP=Japanese, KO=Korean, PT=Portuguese, ES=Spanish.

(2)  Service Edition supports controllers running firmware revision 12 and later.

(3)  Full Edition supports controllers running firmware revision 10 and later.

(4)  Amultiple language editor package is available as catalog number 9324-RLDMLPE.

(5)  The Structured Text Editor option is required to program Actions in ST language.

(6)  Asof RSLogix 5000 programming software, version 15.

(7)  RSLogix Emulate 5000 software does not support Mircosoft Windows Vista operating system at this time.

(8)  RSNetWorx for ControlNet software is catalog number 9357-CNETL3. RSNetWorx for DeviceNet software is catalog number 9357-DNETL3. RSNetWorx for EtherNet/IP software is catalog number 9357-ENETL3. They are
available together as catalog number 9357-ANETL3.

(9)  This add-on option supports node-locked activation only and it cannot be used in conjunction with the concurrent edition of RSLogix 5000 Standard software.

38

Rockwell Automation Publication 1756-SG001Q-EN-P - March 2012






Allen-Bradley, Rockwell Automation, Rockwell Software, ArmorBlock, CompactBlock, CompactLogix, ControlLogix, ControlLogix-XT, Data Highway Plus, DH+, DriveExecutive, Encompass, FactoryTalk, FLEX Ex,
FLEX, FLEX I/O-XT, FlexLogix, Guard 1/O, GuardLogix, Integrated Architecture, Kinetix, KwikLink, Logix5000, MicroLogix, PanelView, PLC-5, PhaseManager, POINT Guard I/O, POINT I/O, PowerFlex,
PowerMonitor, RSFieldbus, RSLinx, RSLogix, RSNetWorx, SLC, SoftLogix, Stratix 8000, SynchLink, StepForward, Ultra, 1336 Plus, and LISTEN.THINK.SOLVE. are trademarks of Rockwell Automation, Inc.

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

www.rockwellautomation.com

Power, Control and Information Solutions Headquarters

Americas: Rockwell Automation, 1201 South Second Street, Milwaukee, W1 53204-2496 USA, Tel: (1) 414.382.2000, Fax: (1) 414.382.4444
Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846

Publication 1756-5G001Q-EN-P - March 2012
Supersedes Publication 1756-5G001P-EN-P - May 2011 Copyright © 2012 Rockwell Automation, Inc. All rights reserved. Printed in the U.S.A.



	Logix Controllers Comparison
	ControlLogix System Overview
	Example Configuration - ControlLogix System
	ControlLogix-XT System
	GuardLogix Safety System
	Example Configuration - Redundant ControlLogix System
	Example Configuration - Redundant I/O System

	ControlLogix I/O Modules
	AC Digital Input Modules
	AC Digital Output Modules
	DC Digital Input Modules
	DC Digital Output Modules
	Contact Output Modules
	Analog Input Modules
	Analog RTD and Thermocouple Modules
	Analog Output Modules
	Analog Combination Input and Output Module
	Specialty I/O Modules

	HART Smart Instrumentation
	Typical HART Configuration
	HART Interfaces
	Accessories - I/O Modules

	ControlLogix Integrated Motion
	Integrated Motion on an EtherNet/IP Network
	SERCOS Interface Modules
	Analog Motion Interface Modules

	ControlLogix Communication Modules
	EtherNet/IP Communication Modules
	Accessories - EtherNet/IP Network
	Example Configuration - EtherNet/IP Network
	ControlNet Communication Modules
	Example Configuration - ControlNet Network
	Example Configuration - Redundant ControlNet Media
	DeviceNet Communication Module
	Example Configuration - DeviceNet Network
	Accessories - DeviceNet Network
	Data Highway Plus and Remote I/O Communication Modules
	Example Configuration - DH+ Network
	Example Configuration - Remote I/O Network
	Accessories - DH+ and Remote I/O Networks
	FOUNDATION Fieldbus Linking Devices
	Example Configuration - Bridge to EtherNet/IP Network
	Example Configuration - Bridge to ControlNet Network
	Other Connectivity Options

	ControlLogix Controllers
	Standard ControlLogix Controllers
	Redundant ControlLogix Controllers
	ControlLogix-XT Controllers
	GuardLogix Controllers
	Accessories - Controllers

	ControlLogix Chassis
	Standard Chassis
	ControlLogix-XT Chassis
	Accessories - Chassis

	ControlLogix Power Supplies
	Standard Power Supplies
	ControlLogix-XT Power Supplies
	Redundant Power Supplies

	Visualization Products
	Programming Software
	1756 System Software
	RSLogix 5000 Programming Software
	RSLogix 5000 Enterprise Series Software Packages



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




