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Safety Information =

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with
the device before trying to install, operate, or maintain it. The following special
messages may appear throughout this documentation or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

The addition of this symbol to a Danger safety label indicates that an
electrical hazard exists, which will result in personal injury if the
instructions are not followed.

personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

2 This is the safety alert symbol. It is used to alert you to potential

35013379 12/2013 9



PLEASE NOTE

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

Electrical equipment should be installed, operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction
and operation of electrical equipment and its installation, and has received safety
training to recognize and avoid the hazards involved.

10
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About the Book

At a Glance

Document Scope

Validity Note

This manual is a reference guide for the hardware of the Quantum automation
system.

The data and illustrations found in this book are not binding. We reserve the right to
modify our products in line with our policy of continuous product development. The
information in this document is subject to change without notice and should not be
construed as a commitment by Schneider Electric.

Product Related Information

Schneider Electric assumes no responsibility for any errors that may appear in this
document. If you have any suggestions for improvements or amendments or have
found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic
or mechanical, including photocopying, without express written permission of
Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when
installing and using this product. For reasons of safety and to ensure compliance
with documented system data, only the manufacturer should perform repairs to
components.

When controllers are used for applications with technical safety requirements,
please follow the relevant instructions.

Failure to use Schneider Electric software or approved software with our hardware
products may result in improper operating results.

Failure to observe this product related warning can result in injury or equipment
damage.

35013379 12/2013
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User Comments

We welcome your comments about this document. You can reach us by e-mail at
techcomm @ schneider-electric.com.

12
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Modicon Quantum Automation
System Overview

Introduction

This chapter provides an overview of the Modicon Quantum Automation System,

which includes Modicon Quantum software support.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Modicon Quantum Automation Series Overview 16
Quantum Power Supplies 17
Quantum CPU Modules 18
Quantum I/O Modules 19
Quantum Communication Interface Modules 20
Quantum Intelligent/Special Purpose /O Modules 23
Quantum Simulator Modules (XSM) 24
Quantum Battery, Backplanes, and CableFast Cabling 25
Quantum Programming Packages 26
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Modicon Quantum Overview

Modicon Quantum Automation Series Overview

Overview

Modicon Quantum System Block Diagram

The Modicon Quantum system is a special-purpose computing system with digital
processing capabilities. Modicon Quantum is designed for real time control in
industrial and manufacturing applications in a modular, expandable architecture
employing the following modules.

Power Supply
CPU
I/O

Battery
Backplanes

CableFast Cabling

I/O Network Interface
Intelligent/Special Purpose 1/0
Simulator (XSM)

The following figure is a block diagram of a typical Modicon Quantum system.
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Modicon Quantum Overview

Quantum Power Supplies

Overview

Quantum power supplies are used to supply system power to all modules inserted
into the backplane, including:

o Quantum CPU modules
o Quantum Interface modules
e Quantum I/O modules

Depending upon the system configuration, the option exists of using the power
supply in three different modes.

Power Supply Modes
The following table shows the power supply modes.

Power Supply Type Usage

Standalone For 3 A, 8 A or 11 A configurations that do not require fault
tolerant or redundant capabilities.

Standalone Summable For configurations consuming more than the rated current of one
supply, two summing power supplies can be installed in the
same backplane.

Redundant For configurations requiring power for uninterrupted system
operation. Two redundant power supplies are required for
redundancy.

A CAUTION

System Safety

Exercise caution when considering a combination of power supplies in a
backplane. Use only like power supplies with the exceptions noted in System
Design Considerations for Quantum Power Supplies, page 797.

Failure to follow these instructions can result in injury or equipment damage.

35013379 12/2013 17



Modicon Quantum Overview

Quantum CPU Modules

Overview
The Quantum CPU is a module residing on the Quantum local I/O backplane. The
CPU is a digitally operating electronic system, which uses a programmable memory
for the internal storage of user instructions. These instructions are used to
implement specific functions such as:

e Logic

o Process sequencing
e Timing

e Coupling

e Arithmetic

These instructions allow control through digital and analog outputs, for various types
of machines and processes.

The Quantum CPU serves as a bus master controlling the local, remote, and
distributed 1/0O of the Quantum system.

18 35013379 12/2013



Modicon Quantum Overview

Quantum I/0 Modules

Overview

Quantum I/O modules are electrical signal converters that convert signals to and
from field devices to a signal level and format, which can be processed by the CPU,
such as:

Limit switches
Proximity switches
Temperature sensors
Solenoids

Valve actuators

All I/0 modules are optically isolated to the bus, ensuring safe and trouble-free
operation. All I/O modules are also software configurable.

35013379 12/2013
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Modicon Quantum Overview

Quantum Communication Interface Modules

Overview

Nine types of communication interface modules are available and presented in the
table below, and are described in the following text.

Network Interface Modules

The following table shows the communication interface modules.

Type

Description

RIO

There are three types of RIO modules:

CRP: Single and dual channel Remote I/O interface modules (RIO heads)
connected via a coaxial cable network.

CRA: Single and dual channel Remote I/O interface modules (RIO drops)
connected via a coaxial cable network.

NRP: Remote I/O fiber optic repeater module (RIO head or drop) connected
via a coaxial cable network and fiber optic cables.

DIO

Single and dual channel Distributed I/O interface modules connected via a
twisted pair Modbus Plus cable network.

NOM

Single and dual channel Network Option Modules (NOM) connected via a
twisted pair Modbus Plus cable network.

Fiber Optic
Modbus Plus

Modbus Plus on fiber module connected via a fiber optic Modbus Plus cable
network.

Ethernet
TCP/IP

Single channel Ethernet TCP/IP interface module connected via a twisted
pair or fiber optic cable network.

InterBus

InterBus Interface module connected via a twisted pair network.

SY/MAX
Ethernet

SY/MAX Ethernet module connected via a twisted pair or fiber optic cable
network.

LonWorks

LonWorks module connected via a twisted-pair network.

MMS
Ethernet

MMS Ethernet module connected via a fiber optic cable network.

Profibus

Profibus Master module connected via a Profibus RS-485 port.

AS-i

AS-i module connected via a two-wire AS-i port.

20
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Modicon Quantum Overview

RIO Modules (CRP/CRA/NRP)

Quantum RIO head and drop modules use a S908-based networking 1/0
configuration. Communication is done via single or dual coaxial cabling up to 15,000
feet away. This configuration supports a mix of the following product lines:

SY/MAX
200 Series
500 Series
800 Series

e Quantum I/O

When Quantum RIO is required, the Quantum controller may support up to 31 RIO
drops. In an RIO configuration, an RIO head module is connected with coaxial cable
to RIO drop modules at each remote drop.

Quantum NRP modules provide extended communication capabilities and noise
immunity for the Quantum RIO network with fiber optic media.

DIO Module (CRA)

Quantum DIO is implemented over a Modbus Plus network. The CPU or NOMs
module may be the network head via their Modbus Plus ports.

Quantum DIO Modbus Plus drop adaptors are specifically designed to link Quantum
I/0 modules to the head via twisted pair shielded cable (Modbus Plus). The DIO
drop modules also provide the I/0O with power (maximum 3A) from a 24 Vdc or a
115/230 Vac source. Each DIO network supports up to 63 distributed drops using
repeaters.

Network Option Module (NOM)

Quantum NOM modules provide extended communication capabilities for the
Quantum system within a Modbus Plus configuration.

Modbus Plus on Fiber Module (NOM)

Quantum Modbus Plus on Fiber modules provides connectivity to Modbus Plus
nodes by fiber cable without fiber optic repeaters, and allows the creation of a pure
fiber optic network or a mixed fiber optic/twisted-pair network (with the use of a
490NRP254 Fiber Optic Repeater).

Ethernet TCP/IP (NOE) Modules

Quantum Ethernet TCP/IP modules make it possible for a Quantum controller to
communicate with devices on an Ethernet network using TCP/IP — the de facto
standard protocol. An Ethernet module may be inserted into an existing Quantum
system and connected to existing Ethernet networks via fiber optic or twisted pair
cabling.

35013379 12/2013 21



Modicon Quantum Overview

SY/MAX Ethernet Modules (NOE)

Quantum-SY/MAX-Ethernet modules are Quantum CPU network option modules
that can be placed in a Quantum backplane to connect Quantum controllers to
SY/MAX devices and applications.

MMS-Ethernet Modules (NOE)

Quantum-MMS-Ethernet modules are Quantum CPU network option modules that
can be placed in a Quantum backplane to connect Quantum controllers to MMS
devices and applications.

InterBus Interface Module (NOA)

The Quantum InterBus is the interface module to the InterBus bus. The InterBus bus
is a fieldbus network designed for I/O blocks and intelligent devices used in
manufacturing. It offers a master/slave topology that permits deterministic 1/0
servicing over it's 13 km twisted pair network.

LonWorks Modules (NOL)

Quantum NOL modules provide connectivity between a Quantum controller and a
LonWorks network, based on Echelon’s LonWorks technology. The NOL module is
offered in three models for different transceiver types, and supports three twisted-
pair media types with different network topologies or data transfer speeds.

Profibus Interface Module (CRP)

Quantum Profibus module is the interface module to Profibus-DP networks. The
interface modules use Type A, shielded twisted pair to join inline connectors, with or
without service ports and bus terminators.

AS-i Interface Module

Quantum AS-i modules provide connectivity between a Quantum controller and AS-
i networks. AS-i bus cable is an unshielded flat two-wire link on which
communication and power are transmitted to connected devices. The media
insulation is self-healing to accommodate junction block removal.

22 35013379 12/2013



Modicon Quantum Overview

Quantum Intelligent/Special Purpose I/O Modules

Overview

Quantum Intelligent/Special Purpose 1/0 modules operate with minimum
intervention from the Quantum controller after initially downloading module
parameters or programs. The Quantum intelligent/special purpose 1/0O modules
include the following.

High Speed Counter modules (EHC)
ASCII Interface module (ESI)

High Speed Interrupt module (HLI)
Single Axis Motion Modules (MSx)
Multi-Axis Motion Modules (MMS)

35013379 12/2013
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Modicon Quantum Overview

Quantum Simulator Modules (XSM)

Overview

There are two types of simulator modules, as described below.

Discrete and Analog Simulators

The following table shows discrete and analog simulators.

Type

Description

Discrete 16 Point
Simulator
(140XSM00200)

The Discrete Simulator (16 points) is used to generate up to 16 binary
input signals to the 140DAI54000 and the 140DAI74000 AC input
modules.

Analog Simulator
(140XSM01000)

The Analog Simulator (2 channels in, 1 channel out) module is used
for simulating 4 ... 20 mA field current loops used with current input
Quantum modules.

24
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Modicon Quantum Overview

Quantum Battery, Backplanes, and CableFast Cabling

Battery Module (XCP)

The Quantum battery module provides RAM backup power for the Quantum expert
module.

Backplanes (XBP)
Quantum backplanes may be used in all locations of local, remote, or distributed I/O.
There are six backplanes available in 2, 3, 4, 6, 10, and 16 slot versions. All I/O slots
are usable with any module able to be used in any slot.

CableFast Cabling
The Quantum CableFast wiring system consists of pre-wired Quantum field wiring
terminal strips and DIN rail-mounted terminal blocks, offered in straight through or
special application versions.

35013379 12/2013 25



Modicon Quantum Overview

Quantum Programming Packages

Overview

Quantum Editors

Quantum controllers support several editors.

The following table shows the editors for the Quantum controllers.

Editor

Where Discussed

Modsoft V2.6

For more information on Modsoft, refer to the Modicon Modsoft
Programmer User Manual (890USE11500).

Concept V2.5 (or later
versions)

For more information on Concept, refer to the Concept User Manual
(840USE49300).

ProWwORX NXT V2.1

For more information on ProWorX, refer to the ProWorX User Manual
(372SPU68001 NMAN)

ProwORX 32 (V 1.0
minimum)

For more information on ProWORX 32, refer to the ProWORX 32
Programming Software for PLCs User Guide (372SPU780 01EMAN)

ProWwORX Plus (V 1.0
minimum)

For more information on ProWORX Plus, refer to the ProWORX Plus
for Modicon Reference Manual (371SPU68001 PMAN).

Modicon State
Language (V1.2
minimum)

For more information on Modicon State Language, refer to the
Modicon State Language User Manual (GM-MSL1-001).

26
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Quantum System Configurations

Overview
This part provides information on Quantum system configurations.

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
2 Quantum Configurations 29
3 Network Configurations 41
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Quantum Configurations

Introduction

The following chapter provides information on the Quantum configurations,
including Local I/0, Remote I/O (RIO), and Distributed 1/O (DIO).

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Quantum Local I/0, Remote I/O and Distributed 1/0 Configurations 30
Quantum Local I/0O 32
Quantum Remote 1/O (RIO) 33
Quantum Distributed 1/0 (DIO) 37
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Quantum Local I/0, Remote I/O and Distributed /0O Configurations

Overview

The following information contains a description of the Local I/0, Remote 1/O and
Distributed I/0O and their configurations.

These configurations (see the configuration table below for valid Quantum
configurations) can be equipped with a combination of:

I/O modules

Quantum CPUs
Power supplies
I/O interfaces

Expert modules

NOTE: Refer to System Specifications for the Quantum Module, page 53 for a
complete list of part numbers for all Quantum modules.

Local, RIO, and DIO Configuration
The following table provides valid Quantum configurations, including backplanes

and modules.

If Configuration | Backplane Required Optional Modules Not
Typels Types (Typical) | Modules Are | Modules Are Permitted Are
Are

Local 6, 10, 16 slots Power Supply | RIO Head, I/0O, | RIO Drop, DIO
CPU NOx* Drop

RIO** 6, 10, 16 slots Power Supply | 1/0 CPU, RIO Head,
RIO Drop DIO Drop NOx*

DIO 2,3, 4, 6 slots DIO Drop Power Supply, | CPU, RIO Head,

/0 RIO Drop NOx*

*NOM, NOA, and NOE.
**Remote I/O is typically used for large (number of modules) drops 6, 10, or 16 slot

backplanes. Distributed I/O is typically used for small drops using 2, 3, 4, or 6 slot backplanes.

NOTE: Every Quantum module requires power from the backplane (except power
supply and DIO modules). For a valid configuration, add up the required backplane
current (in mA) for every module, and ensure that this number is less than the

available power in the selected power supply.

30
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Local, Remote and Distributed I/O Configuration

Depending on the type of configuration—Local, Remote, or Distributed I/O, a variety
of features will apply, as shown in the following table.

Feature Configuration

Local /0 Remote 1/0 Distributed 1/0
Maximum I/O Words
Per drop 64 in /64 out 64 in/ 64 out 30in/32 out

Per network

1,984 in /1,984 out

500 in / 500 out

Maximum Physical Discretes

Per drop *864 any mix *864 any mix 448 any mix
Maximum drops per 31 63

network

Media Coax Twisted Pair
Speed 1.5 Mhz 1 MHz

Maximum distance
without repeaters

15,000 ft. (4,573 m)

1,500 ft. (457 m)

Scan synched I/O Yes No
servicing

Momentum I/O No Yes
support

Hot Standby support Yes No
Modbus Plus No Yes
compatible

*Requires use of backplane expander, Telefast module excepted (27 modules x 32
points = 864). May be limited by bus power requirements.

35013379 12/2013
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Quantum Local I/O

Overview

I/0 Configuration

A local I/O configuration is contained in one rack and includes all Quantum modules
mounted in a standard Quantum backplane. Quantum Local I/O can be as few as
one I/0O module (in a three slot backplane), or as many as 14, along with a CPU and
power supply in a single 16 slot backplane.

If required for the application, system interface modules are also included in the
Local I/0 backplane. These modules could consist of one RIO processor or network
option modules.

The following figure is an example of a typical local I/O configuration.

PS|cPU| IO (WO | WO | 1fO |10 (WO (O[O [0 |10 |10 [ 110 | 110 | Vo
I’OT TOT I’D—I I’OT FO—I TD—I FOj I’Oj I’OT TOT TO—I I’OT TOT TO—I
I [ 1
I [ 1
1 A
I_OJ i I_OJ I_OJ I_OJ \_OJ \_OJ I_OJ I_OJ \_OJ \_OJ I_OJ \_OJ \_OJ

2 Slot |

3 Slot —e

4 Slot ————

658lot ———————P-

10 Slot

16 Slot -

NOTE: A maximum of 448 digital I/O points (14, 4x8 digital /O modules), or a
maximum of 48 analog input channels (six 8-channel analog in modules) and 32
analog output channels (eight 4-channel analog out modules) may be serviced in a
single local I/O rack.
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Quantum Remote I/O (RIO)

Overview

Quantum RIO can be set up in single or dual cable configurations (refer to the
following two figures) and is contained in one rack at each RIO drop. When RIO is
used, the Quantum CPU may support several drops (a drop can be either Quantum,
SY/MAX, 200, 500, or 800 Series 1/O systems).

NOTE: As stated above, the Quantum provides connectivity to other Modicon 1/O
products via the same system. It will connect to 800 series I/O via the J890, J892,
P890, or P892 remote I/O adapters; 200 series I/O via J290 and J291 remote I/O
adapters; 500 series I/O via 29X/J540 remote 1/O adapters; and SY/MAX
8030CRM931

Related Documentation

For more information on use and installation of Quantum RIO, see Modicon Remote
I/O Cable System Planning and Installation Guide, Part Number 890USE10100

For more information on Hot Standby systems, see the Quantum Hot Standby
Installation and Planning Guide, Part Number 840USE10600.

Single Cable RIO Configuration

The following figure is an example of a single cable Quantum RIO configuration.

RO
PS [CPU Jead| VO | 11O | 1o
(] [+] [+]
LA Local 11O
| Ifl Ifi 1} Drop
(O
e e Up to 31 Drops

7/ ® Terminator
RIO Tap RIO Tap* RIO Tap?

RIO RIO
PS |orop ‘JO vo‘ | | ps D,u,,| fo||fo uo|uo [P81] [Jeg0
(=00 I | =3 [N | (=N ([N (=] |
(] (ol
I (O
I (O
T L [l )

4 RIO Drop #m RIO Drop #n B800 Series Drop

*A RIO tap is required for every RIO drop in the system.

5

i
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Dual Cable RIO Configuration
The following figure is an example of a dual cable Quantum RIO configuration.

kIS
psletfu 10| 1| 1d
===l Local 110
Drop
FI N
e
s Up to 31 Drops
VY =
RID “RIO Tap 7/ *RIO Tap and
ap Terminator (#52-0422-000)
*RIQ RO kg [ RiOTapand iﬂ
Tap Terminator
pslid ud ud g | | | P2 | v ud wo
] [=] (s [s] [+] [s] (=] (=)
| Il
I (e
T (O
ke = e e e e e
L RIO Drop #m | RIO Drop #n B80O Series

*An RIO tap (# MA-0185-100) is required for every RIO drop in the system.
NOTE: The dual cable option is provided for systems that require added protection
against cable breaks or damaged connectors. With two cables connected between
the host and each node, no single cable break will disrupt communications.

Hot Standby System
The Quantum Hot Standby system is designed for use with remote I/O networks. A

Quantum Hot Standby system may be set-up using single or dual cable
configurations (refer to the following two figures).
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Single Cable Hot Standby Configuration
The following figure is an example of a single cable Quantum Hot Standby
configuration.

Primary Controller Standby Controller
PS |PLC | RIO | CHS RIO | CHs
SRR ™
FAPL ] [ ]
FAPLE ) [
|1 L
T Fiber Optic Cable
Self-terminating . -
F adapter Coaxial Cable Self-terminating F adapter
¥ Splitter #52-0411-000
(for quad shield cable)
#MA-0186-100 #52.0399-000
RIQ Drop # 2 (for non-quad shield cable)
PS |RIO | /O Fe} Trunk
= 5 T run
r r r Cable
[ [ [
[ [ [
[ [ [ T Last RIO Drop
o #:t'I)A-0185-100 PS | RIO| /O | IfO | IfO
| "
LA I
LA I
-~ L | L
Trunk Terminator : Tap T
#52-0422-000
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Dual Cable Hot Standby Configuration

The following figure is an example of a dual cable Quantum Hot Standby

configuration.
Primary PLC Standby PLC

PS | PLC PS | PLC

™| | ™| ™

] L | |

Fiber Optic Cable

Selfterminating

F adapters Coaxial Cable Self-terminating F

‘ adapters

Coaxial Cable
Splitter
#WA-0186-100

L, Splitter #MA-0186-100

#52-0411-000

(for quad shield cable)
#52-0399-000
{for non-quad shield

RIO Drop # 2 cable)
PS |RIO| IO | IO | /O
© = = < < Trunk
M 1 M A Line Trunk
A ||
= | ||
ol T: Last RIO Drop
u‘&t #?.'IPA-0185-100 Ps [RIO[ o[ o | 110
RN EREIE
s N AT
‘I | ||
Trunk Terminator ) -
#52-0422-000
Trunk Terminator Lge Drop Cable

#52-0422-000
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Quantum Distributed 1/0 (DIO)

Overview

Quantum DIO can be set up in standard single or dual cable configurations (refer to
the following two figures). The Quantum DIO architecture is based on Modicon’s
Modbus Plus technology. When DIO is utilized, the Quantum system may support
up to three distributed networks of up to 64 drops (using a repeater) each.
Communication between the various nodes and the Modbus Plus head, in both
single and dual cable DIO configurations, is done by twisted pair cabling from the
head to the DIO adapters at the drops.

Related Documentation

For detailed information concerning the Quantum DIO systems, refer to the
MODBUS Plus I/0 Servicing User Guide, part number 840USE10400.

35013379 12/2013
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Single Cable DIO Configuration
The following figure is an example of a single cable Quantum DIO configuration.

PS [CPU| IO | VO | IFO | /O | /O | VO | IO | 11O
[N N[N (=N =N =N =N X
(o o oA o i o
1 || O RY)
A
T A |
[ S | | | g g g 1 o |
[N | =N || =N || | <3| KN | KeN | e
Up to 31 drops (64 with repeater)
It ’,
* Tap r *TapLL-r
DIOt o | vo | 1O DIOt o | o | 11O
Drop| Drop|
o[ I oN | e I
| mimA A i [l | A1
LA | T |
LA | T |/
LA | (T |/
[ | - [ | [
ol | el || e} ol | el || e}
Quantum Drop #m Quanturn Drop #n
** Drop Cable ** Drop Cable

* A MODBUS Plus tap is required for every participant on the network.
** A drop cable is required for each drop from the MODBUS Flus tap.
{Gables are not included with the mopdules and need to be ordered.)
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Dual Cable DIO Configuration
The following figure is an example of a dual cable Quantum DIO configuration.

PS [CPUNOM IO | IO [ IfO | /O | /O | 1O | /O
AR RS Leeal o
3T 1
3 A
11
[ | I O
|| nl| e || ol el ol ] el e
|
“Tap Trunk Cable ‘Tap Up to 31 Nodes (63 with repeater)
e 7 -
ap *Tap .
Trunk Cable Up to 31 Nodes (63 with repeater)
™ ™y
T ] >
DIO| o | 1o | 1o DIO o | o | o
Dro Dro
o=l ony| ey (e
i 1 e ! e
FE T FAOfE 1
FE T FAOfE 1
FAfE | [
\_OJ I_OJ \_OJ \_OJ I_OJ I_OJ
Quantum Drop # m Quantum Drop #n
***Drop Cables “**Drop Cables

‘A MODBUS Plus tap (plastic, Part # 990NAD23000; ruggedized, Part # 990NAD23010) is required
for every participant on the network.

A drop cable (8 /2.4 m, Part # 990NAD21110; 20 /6 m, Part # 990NAD21130) is required for
each drop from the MODBUS Plus tap. Cables are not included with the modules and need to be
ordered.

NOTE: The dual cable option is provided for systems that require added protection
against cable breaks or damaged connectors. With two cables connected between
the host and each node, no single cable break will disrupt communications.
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Part Numbers

MODBUS Plus taps that can be used for single and dual cable DIO configurations
include:

Part Number 990NAD23000, plastic; and
Part Number 990NAD23010, ruggedized.

The following MODBUS Plus trunk cables can be used with these DIO
configurations:

Drop cables that can be used for these configurations include:

Part Number 490NAA27101 (100 ft/30 m)
Part Number 490NAA27102 (500 ft/152 m)
Part Number 490NAA27103 (1000 ft/304 m)
Part Number 490NAA27104 (1500 ft/456 m)
Part Number 490NAA27105 (5000 ft/1520 m)

Part Number 990NAD21110 (8 ft/2.4 m)
Part Number 990NAD21130 (20 ft/6 m)
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Introduction

The following chapter provides information on the Quantum network support,
network interface techniques, and Modbus and Modbus Plus communications.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Quantum Network Support 42
Quantum Network Interface Techniques 45
Quantum Modbus and Modbus Plus Communications 48
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Quantum Network Support

Overview

Quantum Supported Networks

Quantum systems provide multiple choices for open, standards-based networking
and fieldbus connectivity requirements. The Quantum supported networks include:

Modbus

Modbus Plus
Remote I/0
TCP/IP Ethernet

SY/MAX Ethernet

MMS Ethernet

Interbus

LonWorks
SERCOS

Combinations of these networks can be used to provide simple, high performance
communication architectures which meet the tightly integrated needs of computer

and controller connectivity. A summary of the services available on these networks
is shown in the following table.

The following table shows the Quantum supported networks.

Service Modbus | Modbus | Remote | Ethernet Interbus | LonWorks | SERCOS | Profibus
Description Plus /0 TCP/ | SY/ MMS

IP MAX
Native to Y Y N N N N N N N
Quantum
CPU
Availableona | Y Y Y Y Y YS Y Y Y
Network
Module
CPU 1 Y N Y N N N N N
Programming Y
CPU 1 1 N N N N N N N
Executive Y Y
Firmware
Loading
Support
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Service
Description

Modbus

Modbus
Plus

Remote
1/0

Ethernet

TCP/ | SY/
IP MAX

MMS

Interbus

LonWorks

SERCOS

Profibus

Module
Firmware
Loaded From
CPU

Y Y

Report By
Exception
Communica-
tions

Multi-node
Broadcast
Communica-
tions

Synchronized
I/0 Scanning

N

NonSynchro-
nized I/O
Scanning

N

Quantum 1/0
Drops

Hot Standby
Quantum 1/O
Drop Support

Hot Standby
Data
Communicati
ons Support

Y

Optional Dual
Cabling

N

Optional
Fiber Optics

Momentum
I/0O Drops

Variable
Speed Drives

Servo Motion
Control

35013379 12/2013
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Service Modbus | Modbus | Remote | Ethernet Interbus | LonWorks | SERCOS | Profibus
Description Plus /10 TCcP/ Isy/ |mms

IP MAX
HMI: Displays | Y 1 Y N N N N N
& Panels Y YB }ﬂ
HMI: Work- Y 1 N Y Y 5 [N N N
stations Y Y3 }ﬂ

1. Refer to the Modbus Plus portion of the Quantum Specifier's guide section for details of available services on
140NOM2XXX00 Modbus Plus Network modules

. Service is only available on the native controller Modbus port when the XMIT loadable is used.

. Available from third parties.

. The SERCOS network standard is fiber optics.

. The software for this module is a modConnect product.

. Module firmware loaded through serial port on module.

O LN
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Quantum Network Interface Techniques

Overview

Quantum communication and networking modules use a variety of different
techniques to interface to the Quantum controller over the local backplane.

Direct CPU Driver

This technique allows the CPU to control high speed data transfers to and from the
communication and networking modules, maximizing throughput and performance.

This technique is used extensively by the Remote I/O network and Hot Standby
system to ensure highly deterministic synchronization of the CPU and 1/O scans.

NOTE: Only one Remote I/O Head Interface is supported for each Quantum CPU.

Option Module Interface

This technique allows the communication and networking modules to control data
transfers to and from the CPU, maximizing the flexibility of the communications
interface.

This technique is used extensively by the Modbus Plus and Ethernet peer-to-peer
network modules. The number of option module interfaces supported by each CPU
model is described in the following table.

CPU Interface Support

The following table shows the summary of Quantum CPU option module interface
support in standalone configurations.

Quantum Controller Model Available Option Module
Number Interfaces Supported Per CPU

140CPU53414(A) 6
140CPU53414(B)
140CPU43412(A)
140CPU42402
140CPU21304
140CPU11303
140CPU11302

NIV O OO

NOTE: Refer to Quantum Modbus and Modbus Plus Communications, page 48 for
details of available services on 140NOM2XX00 Modbus Plus Network modules.
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/0 Map Interface

Communications and Networking

Some network and communication modules are interfaced to the controller through
the standard 1/0 map configuration tables. In the following table, note that some
network and communication modules require a Loadable instruction which
enhances the standard controller Executive to support certain unique features of
individual modules.

In addition, some loadables allow the communication and networking modules to be
controlled by means of user-application code. The number of loadables and
associated modules that can be handled by an individual CPU depends upon its
memory size, the size of the application program, and the size of the loadables.

The following table shows the Quantum communications and networking modules.

Model Number Description Module Loadable | Backplane Support Bus Power mA
Interface Required || ocal RIO DIO
Technique
140CRP81100 Profibus Direct CPU | N Y N N 1200
Driver
140CRP93100 Remote I/O Head | Direct CPU | N Y N N 780
Interface, single Driver
cable
140CRP93200 Remote I/O Head | Direct CPU | N Y N N 780
Interface, dual Driver
cable
140CHS21000 Hot Standby Direct CPU | Y Y N N 700
Processor Kit Driver
140NOA61110 Interbus Master Direct CPU |Y Y N N 700
Driver
140NOM21100 Modbus Plus Option N Y N N 780
Options, single Module
cable
140NOM21200 Modbus Plus Option N Y N N 780
Option, dual cable | Module
140NOM25200 Modbus Plus Option N Y N N 900
Option, single Module
channel fiber
140NOE21100 Ethernet TCP/IP | Option N Y N N 1000
Twisted Pair Module
140NOE25100 Ethernet TCP/IP | Option N Y N N 1000
Fiber Optic Module
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Model Number Description Module Loadable | Backplane Support Bus Power mA
Interface Required Local RIO DIO
Technique
140NOE31100 Ethernet SY/MAX | Option N Y N N 1000
Twisted Pair Module
140NOE35100 Ethernet SY/MAX | Option N Y N N 1000
Fiber Optic Module
1 Ethernet MMS Option N Y N N 1000
140NOE5100 Twisted Pair Module
1 Ethernet MMS Option N Y N N 1000
140NOE55100 Fiber Optic Module
140NOE77100/1 | Ethernet TCP/IP | N N Y N N 750
10/100 TX/FX
140NOE77110/1 | Ethernet TCP/IP | N N Y N N 750
10/100 TX/FX
Factory Cast
140MMS42500 Multi-Axis Motion | Option N Y N N 2500
Controller Module
w/SERCOS
140NOL91100 LonWorks I/O Map Y Y Y N 950
Interface, twisted | (16/16)
pair FTT10
140NOL91110 LonWorks 1/0 Map Y Y Y N 950
Interface, twisted | (16/16)
pair TPT/XF-78
140NOL91120 LonWorks I/0 Map Y Y Y N 950
Interface, twisted | (16/16)
pair TPT/XF-1250

1. The software for this module is a ModConnect product.

35013379 12/2013
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Quantum Modbus and Modbus Plus Communications

Overview

Each Quantum CPU includes both a Modbus and Modbus Plus communications
port. The features offered by both these communication protocols are listed in the

following table.

Modbus and Modbus Plus Features

The following table shows the Modbus and Modbus Plus features.

Features Modbus Modbus Plus

Technique Slaves polled by a master Peer-to-peer, token rotation
Speed 19.2K typical 1M

Electrical RS-232, various others RS-485

Distance without repeater

RS-232, 50 ft. (15 m)

1,500 ft. (457 m)

Media

Various

Twisted pair, Fiber optics

Max nodes per network

247

64

Max network traffic

300 registers/sec @ 9.6 Kb

20,000 registers/sec

Programming Yes Yes
Read/Write data Yes Yes
Global data No Yes
Peer Cop No Yes
Modbus
Modbus, a master/slave protocol, is a de facto industry standard with support from
over 500 industrial suppliers.
On-line programming or data acquisition applications are easily supported directly
from the serial port of any computer.
Modbus can be used in either a simple point-to-point manner with a pair of devices,
or in a network architecture with up to 247 slave devices.
Modbus Plus

Modbus Plus combines high speed, peer-to-peer communication and easy
installation to simplify applications and reduce installation costs.

It allows host computers, controllers and other data sources to communicate as
peers throughout the network via low-cost twisted pair cable or optional fiber optic

cable.
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As a deterministic token-passing network, Modbus Plus communicates at one
megabaud for fast access to process data. It’s strength is its ability to control real-
time control devices like I/O and drives, without degraded performance due to
loading or traffic.

Bridging between Modbus and Modbus Plus is done automatically on CPUs and
Modbus Plus network modules.

The bridge mode redirects Modbus messages onto the Modbus Plus network for
easy connectivity between Modbus and Modbus Plus devices.

A summary of the available services on Quantum Modbus and Modbus Plus ports
is given in the following table.

Modbus and Modbus Plus Services

The following table shows the Quantum Modbus and Modbus Plus services.

Type Service Description Native CPU Ports NOM 1-2 Ports NOM 3-6 Ports
Modbus |Modbus | Modbus | Modbus |Modbus | Modbus
Plus Plus Plus
Modbus | Default Modbus Port Parameters | Y - Y - Y -
Services Configurable Modbus Port Y - Y - Y5 -
Parameters
Modbus to Modbus Plus Bridging V2 - Y3 - Y3 -
Local CPU Programming \/l - Y4 - N -
Remote CPU Programming over ‘/1 - Yd' - 2 -
Modbus Plus i
Modbus access to local CPU Y - Y - N -
Modbus access to remote CPU | Y - - Y -
over Modbus Plus
Modbus Network Slave Support | Y - N - N -
Modbus Master support with Y - N - N -
XMIT Loadable
Executive Firmware Loading Y - N - N -
Support
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Type Service Description Native CPU Ports NOM 1-2 Ports NOM 3-6 Ports
Modbus | Modbus |Modbus |Modbus | Modbus | Modbus
Plus Plus Plus
Modbus | MSTR read/write register - Y - Y - Y
Plus .
Services | Messaging
MSTR read/write Global Data - Y - Y - Y
messaging
MSTR get/clear local/remote - Y - Y - Y
statistics
Config Extension Global Data - Y - Y - N
Support
Config Extension Peer Cop - Y - Y - N
Support
Distributed I/O Support - Y - Y - N
CPU Programming - Y4 - Y4 - Yd
Executive Firmware Loading - Y - N - N
Support

NOTE:

1. Only supported on the 140CPU42402, 140CPU42412(A) and
140CPU53414(A)/(B) Quantum Controllers.
2. The native CPU Modbus port can be disabled from bridge mode operation with
the native Modbus Plus Port.
3. Modbus ports on NOMs are always in bridge mode with their associated Modbus

Plus port.

4. Only one programmer connection can be logged in at a time to any CPU, and only
one program monitor can be attached at a time to any CPU.
5. Modbus port parameters on NOMs 3-6 are defined by Modbus Port 3 in Concept
and Modsoft when the comm parameter selector switch is in mem.
6. Up to 4 MSTR read/write register instructions can be serviced per CPU scan per
Modbus Plus port.
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System Specifications for the
Quantum Module 4

Quantum System Specifications

Overview
All modules are designed to the following system specifications, which include:

e mechanical
e electrical
e AC/DC power supplies

It shows the I/O modules operating voltages for:

e |ess than 24 Vac or Vdc
e between 24 and 48 Vac or Vdc
e greater than 48 Vac or Vdc

Also given are the operating and storage conditions as well as agency approvals.

Mechanical Specifications
The following table shows individual Quantum module mechanical specifications.

Weight 2 Ibs. (1 kg) max

Dimensions (H x D x W) 9.84in. x 4.09 in. x 1.59 in. (250 mm x 103.85 mm x
40.34 mm)

Wire Size 1-14 AWG or 2-16 AWG max. 20 AWG min.

Material (Enclosures and Bezels) Polycarbonates

Space Requirements 1 backplane slot

Electrical Specifications
The following table shows the Quantum electrical specifications.

RFI Immunity (IEC 1000-4-3) 80 ...1000 MHz, 10 V/m

Ground Continuity (IEC 1000-4-5) 2 kV shield to ground

Electrostatic Discharge (IEC 1000-4-2) | 8 kV air / 4 kV contact

Flammability Wiring Connector: 94V-0 Module Enclosure: 94V-1
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AC/DC Power Supplies
The following table shows the Quantum AC/DC power supplies.

Fast Transients (IEC 1000-4-4) 2 kV common mode

Damped Oscillatory Transients 2 kV common mode
1 kV differential mode

Surge Withstand Capability (Transients) 2 kV common mode
(IEC 1000-4-5) 1 kV differential mode

Non Periodic Peak Input Voltage 2.3 times nominal for 1.3 ms (Nominal = DC
average or AC peak)

1/0 Modules - Table 1

The following table shows the Quantum function 1/O modules with operating
voltages less than 24 Vac or Vdc.

Fast Transients (IEC 1000-4-4) 0.5 kV common mode

Damped Oscillatory Transients 1 kV common mode
0.5 kV differential mode

Surge Withstand Capability (Transients) (IEC 1000-4-5) | 1 kV common mode
0.5 kV differential mode

1/0 Modules - Table 2

The following table shows the Quantum 1/0 modules with operating voltages
between 24 and 48 Vac or Vdc.

Fast Transients (IEC 1000-4-4) 1 kV

Damped Oscillatory Transients 2 kV common mode
1 kV differential mode

Surge Withstand Capability (Transients) (IEC 1000-4-5) | 1 kV common mode
0.5 kV differential mode

I/0 Modules - Table 3
The following table shows the Quantum I/0O modules with operating voltages greater

than 48 Vac or Vdc.
Fast Transients (IEC 1000-4-4) 2 kV
Damped Oscillatory Transients 2 kV common mode

1 kV differential mode

Surge Withstand Capability (Transients) (IEC 1000-4-5) | 2 kV common mode
1 kV differential mode
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Operating Conditions

The following table shows the Quantum operating conditions.

Interactions

Temperature |0 ...60° C (32 ... 140° F), unless specified otherwise
Humidity 0 ... 95 percent RH non-condensing at 60° C
Chemical Enclosures and terminal strips are made of polycarbonates. This material

can be damaged by strong alkalis and various hydrocarbons, esters,
halogens and ketones in combination with heat. Common products
containing these include detergents, PVC products, petroleum products,
pesticides, disinfectants, paint removers, and spray paints.

Altitude 2,000 meters. When the altitude exceeds this, reduce the 60° C maximum
operating temperature by 6°C per 1000 meters of additional elevation.

Vibration 10...57 Hz at 0.075 mmd.a. 57 ... 150 Hzat 1 g

Shock +/-15 g peak, 11 ms, half-sine wave

Gas Resistance in Conformally Coated Modules

Storage Conditions

The following table shows gas resistance data for conformally coated Quantum

modules.

Mixed Flowing Gas Test, 22 days exposure

Standard Gas Test Requirement | Actual Exposure
EIA364-65 Level Il | CL, (Chlorine) 20 PPB, +/- 5 PPB 20 PPB

NO, (Nirtic Oxide) 200 PPB, +/- 50 PPB | 1250 PPB

H,S (Hydrogen Sulfide) | 100 PPB, +/- 20 PPB | 100 PPB

SO, (Sulfur Oxide) N/A 300 PPB
ISA-S71.04 (GX CL; (Chlorine) 10 PPB 20 PPB
Severe) NO, ((Nitric Oxide) 1250 PPB 1250 PPB

H»S (Hydrogen Sulfide) |50 PPB 100 PPB

O, (Sulfur Oxide) 300 PPB 300 PPB

The following table shows the Quantum storage conditions.

Temperature -40 ... 85° C (-40 ... 185° F)
Humidity 0 ... 95 percent RH non-condensing at 60° C
Free Fall 3ft. (1m)
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Agency Approvals
The following table shows the agency approvals.
UL 508
CSA 22.2-142
Factory Mutual Class 1, Div 2
European Directives (CE) 89/336/EEC, 73/23/EEC and amendments
NOTE: All Quantum system modules contain static-sensitive components. Each
module is labeled with the following static-sensitive symbol.
The following figure shows the static sensitive symbol.
A
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Quantum Module Specifications
and Configuration

IV

Overview

This part provides information on Quantum module specifications as well as
configuration of the modules.

What Is in This Part?

This part contains the following chapters:

Chapter Chapter Name Page
5 Hardware Specifications for the Quantum Modules 59
6 Power Supply Modules 69
7 CPU Modules 113
8 Quantum Field Bus Modules 207
9 Distributed 1/0 (DIO) for the Quantum Modules 233
10 Quantum Remote 1/O Communication Modules 245
11 Quantum Modbus Plus Network Option Modules 287
12 Quantum Modbus Plus Networking on Fiber Module 297
13 Quantum Ethernet Modules 317
14 Intelligent/Special Purpose Modules for the Quantum 343
15 Quantum Intrinsically Safe Analog/Digital, Input/Output 419
Modules
16 Quantum Simulator Modules 473
17 Quantum Battery Module 481
18 Quantum I/O Modules 489
35013379 12/2013 57




Specifications and Configuration

58

35013379 12/2013



Hardware Specifications for the
Quantum Modules

Quantum Hardware Specifications

Overview

This section shows the specifications for Quantum hardware modules including:

CPUs
Networking

I/0

Power Supply Specifications

Power Supplies

Intelligent/Special Purpose

The following table shows the power supplies for local and RIO Drops.

Part Number Source Voltage Type Bus Current Provided

140CPS11100 115 ... 230 Vac Standalone |3 A

140CPS11400 115 ... 230 Vac Standalone |8 A

140CPS11410 115 ... 230 Vac Standalone/ |8 A
Summable

140CPS11420 115 ... 230 Vac Standalone/ | 11A/16A/20A
Summable

140CPS12400 115 ... 230 Vac Standalone/ |3 A
Redundant

140CPS12420 115 ... 230 Vac Standalone/ | 8A/10A/11A
Redundant

140CPS21100 24 Vdc Standalone |3 A

140CPS21400 24 Vdc Standalone/ |8 A
Summable

140CPS22400 24 Vdc Standalone/ |8 A
Redundant
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CPU Specifications

Part Number Source Voltage Type Bus Current Provided
140CPS41400 48 Vdc Standalone/ |8 A

Redundant
140CPS42400 48 Vdc Standalone/ |8 A

Redundant
140CPS51100 100 ... 150 Vdc Standalone |3 A
140CPS52400 125 Vdc Standalone/ |8 A

Redundant

The following table shows specifications for the CPUs.
Part Numbers Max IEC |SRAM | Ladder Available Bus Current
Program | Size Logic Registers Required

140CPU11302 109 k 256 k 8 k 10 k 780 mA
140CPU11303 368 k 512 k 16 k 10 k 790 mA
140CPU21304 606 k 768k |32kor48k |[64kor32k |900mA
140CPU42402 570 k 2M 64 k 64 k 1.8A
140CPU43412 896 k 2M 64 k 57 k 1.8A
140CPU43412A 896 k 2M 64 k 57 k 1.25A
140CPU53414 25M 4 M 64 k 57 k 1.8A
140CPU53414A 25M 4M 64 k 57 k 1.25A
140CPU53414B 25M 4M 64 k 57 k 1.25A

Networking Modules — RIO
The following table shows specifications for RIO Networking modules.

Part Numbers (RIO) Drop Location Communication Bus Current
Channel(s) Required
140CRA93100 Remote (Drop) 1 600 mA
140CRA93200 Remote (Drop) 2 750 mA
140CRP93100 Local (Head) 600 mA
140CRP93200 Local (Head) 2 750 mA
140NRP95400 Local (Head) or 2, multimode fiber 700 mA
Remote (Drop) optic (ST-style); 1
coaxial (F type)
140NRP95401C Local (Head) or 2, single-mode fiber | 750 mA
Remote (Drop) optic (LC-style); 1
coaxial (F type)
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Field Bus Modules

The following table shows specifications for field bus modules.

Part Number Communication Channel(s) Bus Current Required

140CRP81100 1 Profibus port, 1 RS-232 port 12A
(db 9 pin)

140EIA92100 1 AS-i 250mA

140NOA61100 1InterBus, LED display, gen 3 700 mA

140NOA61110 1 InterBus, 7 segment display, | 700 mA
gen 3

140NOA62200 1 InterBus, LED, gen 4 800 mA

140NOL91100 2 free topology, twisted pair; 400 mA
78,000 BPS, LonWorks

140NOL91110 2 linear topology, twisted pair, 400 mA
transformer isolated, 78,000
BPS, LonWorks

140NOL91120 2 linear topology, twisted pair, 400 mA
transformerisolated, 1.25 BBPS,
LonWorks

Networking Modules — DIO (Modbus Plus)
The following table shows specifications for DIO Networking modules.

Part Numbers (DIO) Source Voltage Communication Bus Current
Channel(s) Provided
140CRA21110 115 Vac 1 3A
140CRA21210 115 Vac 2 3A
140CRA21120 24 Vdc 1 3A
140CRA21220 24 Vdc 2 3A

Networking Modules — Ethernet
The following table shows specifications for ethernet modules.

Part Numbers

Communication Channels

Bus Current

Required
140NOE21100 1 10BASE-T Ethernet network (RJ-45) port 1A
140NOE25100 1 10BASE-FL Ethernet network (ST-style) port 1A
140NOE31100 1 10BASE-T Ethernet network (RJ-45) port 1A
140NOE35100 2 10BASE-FL Ethernet network (ST-style) ports 1A
140NOE51100 1 10BASE-T Ethernet network (RJ-45) port 1A
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Part Numbers

Communication Channels

Bus Current

Required
140NOE55100 2 10BASE-FL Ethernet network (ST-style) ports 1A
140NOE771xx 1 10/100 BASE-TX Ethernet network (RJ-45) port | 750 mA

1 100 BASE-FX (MT-RJ connector) fiber optic port

Networking Modules — NOM
The following table shows specifications for Modbus Plus NOM Networking

modules.
Part Numbers (NOM) | Communication Channels Bus Current
Required
140NOM21100 1, twisted pair, 1 Modbus, 9-pin D-Sub 780 mA
140NOM21200 2, twisted pair, 1 Modbus, 9-pin D-Sub 780 mA
140NOM25200 2, fiber optic (ST-style); 1 Modbus (RJ-45) 780 mA

Intelligent/Special Purpose — Hot Standby Module

Counter Modules

The following table shows specifications for the Hot Standby module.

Part Number Communication |Bus Current | Special Features
Channel Required
‘ 140CHS11000 Fiber Optic 700 mA Use kit P/N - 140 CHS21000

The following table shows specifications for the high speed Counter modules.

(500 kHz)

Part Number Function Points/ BusCurrent | Special Features
Channels | Required
140EHC10500 | High Speed Counter |5 250 mA 35 kHz @ 24 Vdc
(100 kHz) 100 kHz @ 5 Vdc
140EHC20200 | High Speed Counter |2 650 mA 500 kHz, Incremental

or Quadrature

ASCI!I Interface Module
The following table shows specifications for the ASCII Interface Module.

ASCII Interface

Part Numbers | Function Communication | Bus Current Special Features
Channels Required
140ESI06210 | Intelligent, Bi- |2 300 mA 1 Port @ 19.2 kbps
directional,
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High Speed Interrupt Module
The following table shows specifications for the High Speed Interrupt module.

Interrupt

Part Number Function Points/Channels Bus Current
Required
140HLI34000 High Speed, Latch, and 16 400 mA

Single Axis Motion Modules
The following table shows specifications for the Single Axis Motion modules.

Part Numbers | Function Channels Bus Special
Current Features
Required
140MSB10100 | Motion Controller, Single |1 750 mA Dual Encoder
Axis Bi-directional, ASCII Feedback
Interface
140MSC10100 | Motion Controller, Single |1 1000 mA Dual Encoder
Axis Feedback and
Resolver
Feedback
I/0 Modules — Discrete In
The following table shows specifications for the Discrete In modules.
Type/Part Function Points/Channels | Points per |Bus Special
Number Group Current Features
Required
140DAI34000 |24 Vac 16 N/A 180 mA Isolated
140DAI35300 |24 Vac 32 8 250 mA Grouped
140DAI44000 |48 Vac 16 N/A 180 mA Isolated
140DAI45300 |48 Vac 32 8 250 mA Grouped
140DAI54000 |115Vac 16 N/A 180 mA Isolated
140DAI54300 |115 Vac 16 8 180 mA Grouped
140DAI55300 | 115 Vac 32 8 250 mA Grouped
140DAI74000 |230 Vac 16 N/A 180 mA Islolated
140DAI75300 | 230 Vac 32 250 mA Grouped
140DDI15310 |5 Vdc 32 170 mA Grouped
140DDI35300 |24 Vdc 32 330 mA Grouped
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Type/Part Function Points/Channels | Points per | Bus Special
Number Group Current Features
Required
140DSI35300 |24 Vdc 32 8 250 mA Supervised
inputs
grouped
140DDI35310 |24 Vdc 32 8 330 mA Grouped
140DDI36400 |24 Vdc 96 16 270 mA Grouped
140DDI67300 | 125 Vdc 24 8 200 mA Grouped
140DDI84100 |10...60Vdc |16 2 200 mA Grouped
140DDI85300 | 10...60 Vdc |32 8 300 mA Grouped
140DSI35300 |24 Vdc 32 8 250 mA Supervised
Inputs
Grouped

/0 Modules — Discrete Out
The following table shows specifications for the Discrete Out modules.

Type/Part Number | Function Points/Channels | Points | Bus Special
per Current | Features
Group | Required

140DA084000 24 ..230Vac |16 N/A 350 mA 4 A per
point,
isolated

140DA084010 24 ..115Vac |16 N/A 350 mA 4 A per
point,
isolated

140DA084210 115...230 Vac | 16 4 350 mA 4 A per
point, group
fused

140DA084220 24 ... 48 Vac 16 4 350 mA 4 A per
point, group
fused

140DA085300 230 Vac 32 8 1A 1 A per
point, group
fused

140DD0O15310 5 Vdc 32 8 350 mA 0.5 A per
point, group
fused

140DDO35300 24 Vdc 32 8 330 mA 0.5 A per
point, group
fused
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Type/Part Number | Function Points/Channels | Points | Bus Special
per Current | Features
Group | Required
140DD0O35301 24 Vdc 32 8 250 mA 0.5 A per
point
140DD0O35310 24 Vdc 32 8 330 mA 0.5 A per
point, group
fused
140DD0O36400 24 Vdc 96 16 250 mA 0.5 A per
point, group
fused
140DD0O84300 10 ... 60 Vdc 16 8 160 mA 2 A per
point, group
fused
140DD0O88500 24 ..125Vdc |12 6 6 points: | 0.5 A per
375 mA point with
12 points: | short circuit
650 mA protection,
Group fused
140DRA84000 N.O. Relay 16 1 1,100 mA | 2 A per point
140DRC83000 N.O./N.C. 8 1 560 mA 5 A per point
Relay
140DV0O85300 10 ... 30 Vdc 32 8 500 mA 0.5 A per
point,
verified
output,
group fused

I/0O Modules — Discrete In/Out
The following table shows specifications for the Discrete In/Out modules.

Type/Part Number | Type/Part Points/ | Points Buscurrent | Special features
Number channels | per required
group
140DAM59000 115 Vac 16 In 8 250 mA 0.5 A per point on
8 Out 4 outputs, grouped
fused
140DDM39000 24 Vdc 16 In 8 330 mA 0.5 A per point on
8 Out 4 outputs, grouped
fused
140DDM69000 125 Vdc 41n 4 350 mA Inputs: Grouped
4 Out N/A Outputs: 4 A per
point isolated
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/0 Modules — Analog In/Out
The following table shows specifications for the Analog In/Out module.

/0 Modules — Analog In

Type/PartNumber | Function Points/ Points Bus Special
Channels | per Current Features
group Required
140AMMO09000 Inputs 41n N/A 350 mA Mixed inputs,
Vdc: current or
+/-10 voltage
+/-5
0..10
0..5
1..5
mA:
+/- 20
0..20
4..20
Outputs 2 Out N/A Isolated
4..20mA
The following table shows specifications for the Analog In modules.
Type/Part Number | Function Points/ Points Bus Special
Channels | per Current Features
Group Required
140ACI03000 4..20mA 8 1 240 mA Mixed inputs,
1..5Vdc current or
voltage
140ACI104000 0..25mA 16 16 360 mA High density
0..20mA
4..20mA
140ARI03010 RTD: Pt, Ni, |8 1 200 mA IEC/American
Ohms
140AVI03000 0..20mA, |8 1 280 mA Mixed inputs,
+/- 20 mA current or
+/- 10 Vdc voltage
+/- 5 Vdc
140ATI03000 T/C:B,E,J, |8 1 280 mA CJC INT/EXT
K,R ST
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I/0 Modules — Analog Out
The following table shows specifications for the Analog Out modules.

Type/Part Number | Function Points/ Points Bus Special
Channels | per Current Features
group Required
140AC0O02000 4..20 mA 4 N/A 480 mA Channels
isolated
140AC0O13000 0..25mA 8 8 550 mA High density
0..20mA
4..20mA
140AVO02000 0..10Vdc, |4 N/A 700 mA Mixed outputs
+/1 10 Vdc
0..5Vdc
+/- 5 Vdc

Intrinsic Safe Analog Modules
The following table shows specifications for the Intrinsic Safe analog modules.

Type/Part Number Function Points/ Points | Bus Special Features
Channels | per Current
Group | Required

140AI133000 TC:B,E,J, |8 1 400 mA CJC INT/EXT
K,R, S, T IEC/American
RTD: Pt, Ni
Ohms

140AI133010 0..25mA |8 8 15A Mixed inputs,
0..20mA current. Internal
4...20mA power supply.

140A1033000 0..25mA |8 8 25A Internal power
0...20mA supply.
4..20mA

Intrinsic Safe Discrete Modules
The following table shows the specifications for the Intrinsic Safe discrete modules.

Type/Part Function Points/ Points Bus Special
Number Channels | per Current Features
Common | Required
140DI133000 Discrete In 8 8 400 mA Internal power
supply
140DI033000 Discrete Out 8 8 22A Internal power
supply
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Miscellaneous Modules
The following table shows specifications for miscellaneous modules.

Type/Part Number Function Bus Current
Required
140XBE10000 Backplane 500 mA
expander
140XCP90000 Battery backup None
140XSM01000 Analog simulator None
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Power Supply Modules

Overview

The following chapter describes the Quantum power supplies, including:

specifications, LED indicators and descriptions, and wiring diagrams. Where
applicable, it includes operating curves and hold-up capacitor timing charts.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
140CPS11100 AC Power Supply 115/230 Vac 3 A Module 70
140CPS11100 AC Power Supply 115/230 Vac 3 A Module (PVO1 or Greater) 73
140CPS11400 AC Power Supply, 115/230 Vac, 8 A Module 76
140CPS11410 AC Summable Power Supply 115/230 Vac, 8 A 79
140CPS11420 AC Summable Power Supply 115/230 Vac, 11 A 82
140CPS12400 AC Redundant Power Supply, 115/230 Vac 8 A Module 85
140CPS12420 AC Redundant Power Supply, 115/230 Vac 11 A Module 88
140CPS21100 DC Power Supply, 24 Vdc, 3 A Module 91
140CPS21400 DC Summable Power Supply, 24 Vdc, 8 A Module 94
140CPS22400 DC Redundant Power Supply, 24 Vdc, 8 A Module 97
140CPS41400 DC Summable Power Supply, 48 Vdc, 8 A Module 100
140CPS42400 DC Redundant Power Supply, 48 Vdc, 8 A Module 103
140CPS51100 DC Power Supply, 125 Vdc, 3 A Module 106
140CPS52400 DC Standalone/Redundant Power Supply, 125 Vdc, 8 A 109
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140CPS11100 AC Power Supply 115/230 Vac 3 A Module

Overview

The following provides information on the AC Power Supply, 115/230 Vac, 3 A
module (Product Version 01 or greater).

Power Supply Module
The following figure shows the power supply module components.

wm—| Model Number
CPe ey 1— Module Description Customer |dentification Label
LED Area Color Code (Fold label and place it inside door)
Removable Door
” | -] ‘
H Field Wiring
Connector
Field Wiring

Connector Cover

o] L

15V
H15vee
ACL
AC N

I
|

‘w@oﬁ

P

&

~[

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications

The following table shows the specifications for the CPS11100 115/230 VAC power

supply module.

Specifications

Input Requirements

Input Voltage

93 ... 132 Vac (jumper installed)
170 ... 264 Vac (no jumper)

Input Frequency

47 ...63 Hz

Input Voltage Total Harmonic
Distortion

Less than 10% of the fundamental ms value

Input Current

0.4A @ 115Vac. 0.2 A @ 230 Vac

Inrush Current

13 A @ 115 Vac. @ 25°C first power up
23 A @ 230 Vac. @ 25°C first power up

VA Rating

50 VA

Input Power Interruption

1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external)

1.5 A slo-blo recommended (Part # 043502515 or
equivalent)

Output to Bus

Voltage

5.1 Vdc

Maximum Current

3A

Minimum Current

None required

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation

6 Watts typ.

Operating Mode

Standalone
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LED Indicator and Description
The following figure shows the CPS11100 LED indicator.

Pwr ok

NOTE: For "Closed System" installations, connector 140XTS00 500 must be used
(refer to Closed System Installation, page 806).

The following table shows the CPS11100 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Wiring Diagram
The following figure shows the CPS11100 wiring diagram.

Internally connected

} Do not connect any
external wiring to
these points

Install jumper for 115 Vac
operation only

ACL

ACN

&

OEEOEEO
PP

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS11100 AC Power Supply 115/230 Vac 3 A Module (PV01 or Greater)

Overview

The following provides information on the AC Power Supply, 115/230 Vac, 3 A
module (PVO01 or greater).

Power Supply Module
The following figure shows the power supply module (PVO1 or greater) components.

l W Model Number

Fal — Module Desctription Customer ldentification Label
LED Area Color Code (Fold label and place it inside door)
Removable Door
H 0| ] |
H Field Wiring
Connector
Field Wiring

Connector Cover
=]

15|
115va]

EECCECEmE

.
GEE

4

P

~[

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Specifications

The following table shows the specifications for the CPS11100 115/230 VAC power
supply module (PVO1 or greater).

Specifications

Input Requirements

Input Voltage 100 ... 276 Vac

Input Frequency 47 ...63 Hz

Input Voltage Total Harmonic Less than 10% of the fundamental ms value
Distortion

Input Current 0.4A @ 115Vac. 0.2 A @ 230 Vac

35013379 12/2013 73



Power Supplies

Specifications

Inrush Current 10 A @ 115 Vac. 20 A @ 230 Vac

VA Rating 50 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external) 1.5 A slo-blo recommended (Part # 043502515 or
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 3A

Minimum Current 0.3A

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043506326)

(included)

Internal Power Dissipation 2.0 + 3.0 x gy = Watts (where lgyt is in Amperes)
Operating Mode Standalone

LED Indicator and Description
The following figure shows the CPS11100 (PVO01 or greater) LED indicator.

Pwr ok

NOTE: For "closed system" installations, connector 140XTS00 500 must be used
(refer to Closed System Installation, page 806).

The following table shows the CPS11100 (PVO01 or greater) LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram
The following figure shows the CPS11100 (PVO01 or greater) wiring diagram.

Intemally connected. Do not connect any extemal
wiring to these points.

]Install jumper for 115 VAG operation only.

ACL

ACN
NOTE: See Power and Grounding Considerations for AC and DC Powered

Systems, page 787 for power and grounding wiring guidelines and operational
information.

SOEEEEE
B e e e
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140CPS11400 AC Power Supply, 115/230 Vac, 8 A Module

Overview

The following provides information on the AC Power Supply, 115/230 Vac, 8 A

module.

Power Supply Module

Specifications

The following figure shows the power supply module components.

LED Area

T

CPS 11400
P 115250 WAC:

i

Model Number
— Module Description Customer

Removable Door

—uf

Field Wiring
Connector

Field Wiring
Connector Cover

®

Identification Label

Color Code (Fold label and place it inside door)

L

TS

I

ACL
ACHN

wmmhwm‘A

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

The following table shows the specifications for the CPS11400 115/230 VAC power

supply module.

Specifications

Input Requirements

Input Voltage

93 ...138 Vac. 170 ... 276 Vac

Input Frequency

47 ...63 Hz
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Specifications

Input Voltage Total Harmonic
Distortion

Less than 10% of the fundamental ms value

Input Current

1.1 A @ 115 Vac. 0.6 A @ 230 Vac

Inrush Current

38A @ 115 Vac. 19 A @ 230 Vac

VA Rating

130 VA

Input Power Interruption

1/2 cycle @ full load and minimum-rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external)

2.0 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage

5.1 Vdc

Maximum Current

8 A @ 60° C (See the operating curve below)

Minimum Current

None required

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation

6.0 + 1.5 x gyt = Watts (where Igt is in Amperes)

Operating Mode

Standalone

LED Indicator and Description

The following figure shows the CPS11400 LED indicator.

Pwr ok

The following table shows the CPS11400 LED description.

LED Description

LEDs Color

Indication when On

Pwr ok Green

Power is supplied to the bus.
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Wiring Diagram and Operating Curve
The following figures show the CPS11400 Wiring Diagram (left) and operating curve
(right).

Internally connected.
Do not connect any
external wiring to
these points.
Install jumper
] for 115 VAC
operation only
| ACL

| ACN

&

-
N R OoON

A

¥

QOutput to Bus CurrentT (A)

40 45 50 55 80

Ambient Temperature (C)

YEEOOO®E
pERRRRE

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS11410 AC Summable Power Supply 115/230 Vac, 8 A

Overview

The following provides information on the AC power supply, 115/230 Vac, 8 A

module.

Power Supply Module

The following figure shows the power supply module and its components.

LED Area

Model Number
— Module Description Customer ldentification Label
Color Code (Fold label and place it inside door)

Removable Door

-

Field Wiring

Connector

Field Wiring
Connector Cover ]

1 |alarm
Z_Rday
3 s ws
2 Jhawe
5 acL
6 lacn
T E] S

Specifications

The following table shows the specifications for the CPS11410 115/230 VAC power

supply module.

Specifications

Input Requirements

Input Voltage

93 ... 138 Vac. 170 ... 276 Vac

Input Frequency

47 ...63 Hz

Input Voltage Total Harmonic
Distortion

Less than 10% of the fundamental rms value

Input Current

1.1 A @ 115 Vac. 0.6 A @ 230 Vac
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Specifications

Inrush Current 38A @ 115 Vac. 19 A @ 230 Vac

VA Rating 130 VA

Input Power Interruption 1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external) 2.0 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8A@60° C

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043506326)

(included)

Internal Power Dissipation 6.0 + 1.5 x lgyT = Watts (where IgyT is in Amperes)
Operating Mode Standalone / Summable

LED Indicator and Description
The following figure shows the CPS11410 LED indicator.

Pwr ok

The following table shows the CPS11410 LED description.

LED Descripton

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram
The following figures shows the 140CPS11410.

Internally connected.
Do not connect any external wiring to these points.

Install jumper
:| for 115 VAC
operation only

ACL
| ACN

&

SoEPERE
pelReR
-

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS11420 AC Summable Power Supply 115/230 Vac, 11 A

Overview
The following provides information on the AC power supply, 115/230 Vac, 11 A
module.

Power Supply Module

The following figure shows the power supply module and its components.

l o Model Number

& hobn e 1— Module Description Customer Identification Label

LED Area Color Code (Fold label and place it inside door)

Removable Door

H O]
H Field Wiring
Connector
Field Wiring
Connector Cover ]
<
” 1 |atarm
TR&\SV
3 s we
4 Jlns vac|
R
B [eon
o i<
@

~[

Specifications

The following table shows the specifications for the CPS11420 115/230 VAC power
supply module.

Specifications

Input Requirements

Input Voltage 93 ... 132 Vac.
170 ... 264 Vac
Input Frequency 47 ...63 Hz
Input Voltage Total Harmonic | Less than 10% of the fundamental rms value
Distortion
Input Current 1.2A @ 115 Vac.

0.7 A @ 230 Vac
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Specifications

Inrush Current @ 25° C (first
power up)

<20 A @ 115 Vac.
L5 A @ 230 Vac

VA Rating

160 VA @ 11 A

Input Power Interruption

1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external)

2.0 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage

5.1 Vdc

Maximum Current

Stand alone configuration: 11 A @ 60° C

Summable configuration (Two 140CPS11420): 20 A @
60° C (Total load capacity)

Summable configuration (One 140CPS11420 and one
140CPS11410): 16A @ 60° C (Total load capacity)

Minimum Current

None required

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation

Less than 12 W at full load

Operating Mode

Standalone / Summable

LED Indicator and Description
The following figure shows the CPS11420 LED indicator.

Pwr ok

The following table shows the CPS11420 LED description.

LED Description

LEDs Color

Indication when On

Pwr ok Green

Power is supplied to the bus.
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Wiring Diagram
The following figures shows the CPS11420.

“ Power loss alarm
|

Install jumper
:| for 115 VAC
operation only

ACL
ACN

&

SoloBoEe
O e e

NOTE: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available
on terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF. The relay will de-energize when input power drops below 8
Vdc.

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS12400 AC Redundant Power Supply, 115/230 Vac 8 A Module

Overview
The following provides information on the AC redundant power supply, 115/230 Vac,
8 A module.

Power Supply Module

The following figure shows the power supply module components.

T Model Number
Fan2d0—— Module Description Customer |dentification Label

Color Code (Fold label and place it inside door)

LED Area

Removable Door

0| -

=

Field Wiring
Connector

Field Wiring
Connector Cover
o
@
@
DQ] %
®_|| -

[ —

s s

s

AL

wo)|owJ:Aw|\*A I_‘

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
Specifications

The following table shows the specifications for the CPS12400 PS 115/230 VAC
power supply module.

Specifications

Input Requirements

Input Voltage 93 ... 138 Vac. 170 ... 276 Vac
Input Frequency 47 ...63 Hz
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Specifications

Input Voltage Total Harmonic
Distortion

Less than 10% of the fundamental rms value

Input Current

1.1 A @ 115 Vac. 0.6 A @ 230 Vac

Inrush Current

38 A @ 115 Vac. 19 A @ 230 Vac

VA Rating

130 VA

Input Power Interruption

1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external)

2.0 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage

5.1 Vdc

Maximum Current

8A@60°C

Minimum Current

None required

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation

6.0 + 1.5 x lo,t = Watts (where o is in Amperes)

Operating Mode

Standalone / Redundant

LED Indicator and Description
The following figure shows the CPS12400 LED indicator.

Pwr ok

The following table shows the CPS12400 LED description.

LED Description

LEDs Color

Indication when On

Pwr ok Green

Power is supplied to the bus.
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Wiring Diagram
The following figure shows the 140CPS12400 wiring diagram.

Internally connected.
Do not connect any external wiring to these points.

Install jumper
] for 115 VAC
operation only

ACL
| ACN

R

DDEOEOE)
PR

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS12420 AC Redundant Power Supply, 115/230 Vac 11 A Module

Overview

The following provides information on the AC redundant power supply, 115/230 Vac,
11 A module.

Power Supply Module
The following figure shows the power supply module components.

Model Number

140 I
H cps 12420 11— Module Description Customer Identification Label
LED Area Color Code (Fold label and place it inside door)

Removable Door

0|

H Field Wiring
Connector

Field Wiring
Connector Cover

2
=3

alarm
e

[iswc

sl

o

ucnmJ:mr\*A L]

L

i

= %
-]

§ —
L‘®o
i

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications

The following table shows the specifications for the CPS12420 PS 115/230 VAC

power supply module.

Specifications

Input Requirements

Input Voltage 93 ... 132 Vac.
170 ... 264 Vac
Input Frequency 47 ...63 Hz

Input Voltage Total Harmonic
Distortion

Less than 10% of the fundamental rms value

Input Current

1.2A @ 115 Vac
0.7 A @ 230 Vac

Inrush Current

<20 A @ 115 Vac @ 25° C first power up
<25 A @ 230 Vac

VA Rating

160VA @ 11 A

Input Power Interruption

1/2 cycle @ full load and minimum rated line voltage /
frequency. No less than 1 second between interruptions.

Fusing (external)

2.0 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage

5.1 Vdc

Maximum Current

Standalone configuration: 11 A @ 60° C

Redundant configuration (two 140CPS12420): 10 A @
60° C (total load capacity)

Redundant configuration (one 140CPS12420 and one
140CPS22400): 8 A @ 60° C (total load capacity)
Redundant configuration (one 140CPS12420 and one
140CPS42400): 8 A @ 60° C (total load capacity)

Minimum Current

None required

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506326)

Internal Power Dissipation

Less than 12 W at full load

Operating Mode

Standalone / Redundant
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LED Indicator and Description
The following figure shows the CPS12420 LED indicator.

Pwr ok

The following table shows the CPS12420 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.

Wiring Diagram
The following figure shows the CPS12420 wiring diagram.

% Power loss alarm
_

Install jumper
:| for 115 VAC
operation only

ACL
ACN

| &

DOEDEEEE
PR

NOTE: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available
on terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF. The relay will de-energize when input power drops below 8
Vdc.

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS21100 DC Power Supply, 24 Vdc, 3 A Module

Overview

The following provides information on the DC power supply, 24 Vdc, 3 A module.

Power Supply Module

The following figure shows the power supply module components.

I T Model Number

H cPS T 0 ||

weerwc || Module Desctiption Customer |dentification Label
LED Area Color Code (Fold label and place it inside door)

Removable Door

[I O] -
H Field Wiring
Connector
Field Wiring
Connector Cover ]
o
1
H ] -
@ 2 [rduiic-
1 2 [ratios
5
i
@ ? @
]
s

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Specifications

The following table shows the specifications for the CPS21100 PS 24 VDC power
supply module.

Specifications

Input Requirements

Input Voltage 20 ...30 Vdc

Input Current 16A

Inrush Current 30A

Input Power Interruption 1.0ms max @ 20 V. 20.0 ms max @ 24 V
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Specifications

Fusing (external)

2.5 A slo-blo recommended (Part # 043502516 or
equivalent)

Output to Bus

Voltage 5.1 Vdc
Maximum Current 3A
Minimum Current 0.3A

Protection

Over Current, Over Voltage

General

Field Wiring Connector (included)

7 point terminal strip (Part # 043503328)

Internal Power Dissipation

2.0 + 3 x oy = Watts (where I, is in Amperes)

Operating Mode

Standalone

LED Indicator and Description
The following figure shows the CPS21100 LED indicator.

Pwr ok

The following table shows the CPS21100 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram
The following figure shows the 140CPS21100 wiring diagram.

O

@ @ Not used

@ @ Not used

@ @ |_-24 Vde (Gommon)
@ @ +24 Vde

@ @ Not used

@ ® Not used
DINS

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS21400 DC Summable Power Supply, 24 Vdc, 8 A Module

Overview

The following provides information on the DC summable power supply, 24 Vdc, 8 A

module.

Power Supply Module

The following figure shows the power supply module components.

LED Area

m—7|| Model Number

re e -t Module Description Customer ldentification Label

Color Code (Fold label and place it inside door)

Removable Door

| - !

Field Wiring
Connector

Field Wiring
Connector Cover ]

Alarm

Rela
3 dtic-

<

Frrr

.
Zcap|
O

AN

f

&

3

g
-

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Specifications

The following table shows the specifications for the 140CPS21400 PS 24 Vdc power

supply module.

Specifications

Input Requirements

Input Voltage

20 ... 30 Vdc

Input Current

3.8 A max

Inrush Current

25A @ 24 Vdc. 14 A @ 20 Vdc
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Specifications

Input Ripple 2.4 Vdc max, 94 ... 189 Hz

Input Power Interruption | 1 ms max @ 24 Vdc (see the hold-up capacitor timing chart)
Fusing (external) 5.0 A slo-blo recommended (Part # 043502405 or equivalent)
Output to Bus

Voltage 5.1 Vdc

Maximum Current 8A

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043503328)

Internal Power Dissipation | 6.0 + 1.8 x gyt = Watts (where IgyT is in Amperes)
Operating Mode Standalone / Summable

LED Indicator and Description
The following figure shows the CPS21400 LED indicator.

Pwr ok

The following table shows the CPS21400 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram and Timing Chart
The following figures show the CPS214 wiring diagram (left) and the hold-up
capacitor timing chart (right).

Capacitor Size (millifarads)

Power Loss o 2
Alarm €0

-24 Vdc (Common) 70
+24 Vde Times/ms &0 o Cal
7 -z Size
40 47 (millifarads)

+
L Capacitor El i
— (Optional) 20

DOOOHO®E
R e

02N 223242526 7208 BA
Input Voltage

NOTE:

1. A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available on
terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF. The relay will de-energize when input power drops below
8 Vdc.

2. Tolerance to input interruptions may be increased by adding a > 50 Vdc
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the
hold-up capacitor timing chart for capacitor values.

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS22400 DC Redundant Power Supply, 24 Vdc, 8 A Module

Overview

The following provides information on the DC Redundant Power Supply, 24 Vdc, 8

A module.

Power Supply Module

The following figure shows the power supply module components.

LED Area

 E—
CP522400
PS 24 WDC

140

Model Number
— Module Description
Color Code

Customer |dentification Label
(Fold label and place it inside door)

Removable Door

|

Field Wiring
Connector

Field Wiring
Connector Cover

Alarm
Relay
Ve

24 dy

w@‘mbwlﬁé u

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Specifications

The following table shows the specifications for the 24 Vdc, 8 A DC redundant power

supply.

Specifications

Input Requirements

Input Voltage

20 ... 30 Vdc

Input Current

3.8 A max

Inrush Current

25A @ 24 Vdc. 14 A @ 20 Vdc
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Specifications

Input Ripple

2.4 Vdc max, 94 ... 189 Hz

Input Power Interruption

1 ms max @ 24 Vdc

Fusing (external)

5.0 A slo-blo recommended (Part # 043502405 or
equivalent)

Output to Bus

Voltage 5.1 Vdc

Current 8A

Protection Over Current, Over Voltage

General

Surge Withstand 2.3 x Maximum Rated Input Voltage for 1.3 ms

Field Wiring Connector

7 point terminal strip (Part # 043503328)

Internal Power Dissipation

6.0 + 1.8 x oyt = Watts (where Iyt is in Amperes)

Operating Mode

Standalone / Redundant

LED Indicator and Description
The following figure shows the CPS22400 LED indicator.

Pwr ok

The following table shows the CPS22400 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram and Timing Chart

The following figures show the 140CPS22400 wiring diagram (left) and the
140CPS22400 hold-up capacitor timing chart (right).

Capacitor Size (millifarads)

Power Loss 100 L0 E8 27
Alarm 90

2

-24 Vdc (Common) 70
+24 Vide Times/ms &0 1o Capacitor
5 Size
+ 40 37 (millifarads)
— Capacitor a1 1

—'- (Optional) 20

Sololeloe
O e

A2 2273 225 2B B2 A
Input Voltage

NOTE:

1. A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available on
terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF, or a power supply failure. The relay will de-energize
when input power drops below 8 Vdc.

2. Tolerance to input interruptions may be increased by adding a > 50 Vdc
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the
hold-up capacitor timing chart (above) for capacitor values.

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS41400 DC Summable Power Supply, 48 Vdc, 8 A Module

Overview
The following provides information on the DC summable power supply, 48 Vdc, 8 A

module.

Power Supply Module
The following figure shows the power supply module components.

mm—| Model Number
SPEIA +— Module Description Customer Identification Label

LED Area Color Code (Fold label and place it inside door}
Removable Door
” O] -]
Field Wiring
Connector
Field Wiring
Connector Cover ]
o
1
| 3 T
- § A [aer
% S|z
m% B
o T | e
® ~ —
~[1

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

Specifications
The following table shows the specifications for the CPS41400, 48 VDC power

supply module.

Specifications

Input Requirements

Input Voltage 40 ... 72 Vdc
Input Current 1.2 A @ 48 Vdc
Inrush Current 25 A @ 40 Vdc
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Specifications

Input Power Interruption

13 ms @ 48 Vdc

Fusing (external)

2.0 A medium time-lag recommended (Part # 57-0089-000
or equivalent)

Output to Bus

Voltage 5.1 Vdc

Current 8 A (see operating curve)

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043503328)
Internal Power Dissipation 156 W @8A

Operating Mode

Standalone / Summable

LED Indicator and Description

The following figure shows the CPS41400 LED indicator.

Pwr ok

The following table shows the CPS41400 LED description.

LED Description

LEDs

Color

Indication when On

Pwr ok

Green

Power is supplied to the bus.
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Wiring Diagram
The following figure shows the CPS41400 wiring diagram.

Power Loss
Alarm
=48 ... -60 Vdc (Common)

+48 ... +60 Vdc

.
— Capacitor

—— - {Optional)

@

VOOOEHE
kR

NOTE: A normally closed relay contact rated at 220 Vac, 6A / 30 Vdc, 5A is available
on terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF, or a power supply failure.

NOTE: See (see page 787) for power and grounding wiring guidelines and
operational information.

Operating Curve and Timing Chart
The following figures show the CPS41400 operating curve (left) and the hold-up
capacitor timing chart (right).

Capacitor size/mF

47 10 68 47

/1 / )
ARy
A/ 7
/ /,/D
////
>

L~

12 100
22

10 %0 l
/
/

8 " —— 80

70

/
GDI

/

/
// Vi
]
ps
///

N R@
Time/ms

Output to Bus CurrentT (A)

_/\/ 30 / /7/
40 45 50 55 60
Ambient Temperature (C) 0 "//////A
10 [, S //
N =
40 4

5 50 55 60 65 70

Input Voltage

NOTE: Tolerance to input interruptions may be increased by adding a > 80 Vdc
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the hold-
up capacitor timing chart (above) for capacitor values.
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140CPS42400 DC Redundant Power Supply, 48 Vdc, 8 A Module

Overview

The following provides information on the DC redundant power supply, 48 Vdc, 8 A
module.

Power Supply Module
The following figure shows the power supply module components.

l e Model Number

H cPe 42400 — Module Description Customer ldentification Label
LED Area Color Code (Fold label and place it inside door)
Removable Door
” O] —etl]
H Field Wiring
Connector
Field Wiring
Connector Cover ]
@
T |msarm
” % [Z |relay
Ll 3 [
<l e
g 5=
e
o TS|
~
—
~[

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.

NOTE: Tolerance to input interruptions may be increased by adding an 80 Vdc
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the hold-
up capacitor timing chart (above) for capacitor values.

35013379 12/2013 103



Power Supplies

Specifications

The following table shows the specifications for the 140CPS42400 PS 48 VDC RED

power supply module.

Specifications

Input Requirements

Input Voltage 40 ... 72 Vdc
Input Current 1.3A @ 48 Vdc
Inrush Current 25 A @ 48 Vdc

Input Power Interruption

13 ms @ 48 Vdc

Fusing (external)

2.0 A medium time-lag recommended (Part # 57-0089-
000 or equivalent)

Output to Bus

Voltage

5.1 Vdc

Current

8 A (see operating curve)

Protection

Over Current, Over Voltage

General

Field Wiring Connector

7 point terminal strip (Part # 043503328)

Internal Power Dissipation

172W @ 8A

Operating Mode

Standalone / Redundant

LED Indicator and Description

The following figure shows the CPS42400 LED indicator.

Pwr ok

The following table shows the CPS42400 LED description.

LED Description

LEDs

Color

Indication when On

Pwr ok

Green

Power is supplied to the bus.
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Wiring Diagram
The following figure shows the CPS42400 wiring diagram.

Power Loss
Alarm
-48 ... -60 Vdc (Common)

+48 .. +60 Vdc

L+
— Capacitor
—— - (Optional)

&

SoEorSe
Rk

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.

NOTE: A normally closed relay contact rated at 220 Vac, 6A/ 30 Vdc, 5A is available
on terminals 1 and 2 of the power terminal strip. This contact set may be used to
signal input power OFF, or a power supply failure.

Operating Curve and Timing Chart

The following figures show the CPS42400 operating curve (left) and the hold-up
capacitor timing chart (right).

Capacitor size/mF

" 100 47 2/2 }0 /6.8 /4.7
: — o YA
£ B S I N/ A
(3 [} 70 /
4 4 .E 60 I /// / /
PR g U/ A A A Lo
5 NI VAV P&
g ‘/\/ 30 / /l///////

-

40 45 50 55 60 20//7A

Ambient Temperature (C v L
p ) 10 ////,//

40 45 50 55 60 65 70

Input Voltage

NOTE: Tolerance to input interruptions may be increased by adding a > 80 Vdc
electrolytic capacitor between 5 and 6 of the power terminal strip. Refer to the hold-
up capacitor timing chart (above) for capacitor values.

35013379 12/2013 105



Power Supplies

140CPS51100 DC Power Supply, 125 Vdc, 3 A Module

Overview

The following provides information on the DC power supply, 125 Vdc, 3 A module.

Power Supply Module

The following figure shows the power supply module components.

— Mocdel Number
H Pt 17— Module Description Customer Identification Label

LED Area Color Code (Fold label and place it inside door)

Removable Door

0| -

Field Wiring
Connector

Field Wiring
Connector Cover

1250

2o

\JG)UWJS(»\V\*A I_
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_3§
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§ —
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NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
Specifications

The following table shows the specifications for the CPS51100 125 Vdc power
supply module.

Specifications

Input Requirements

Input Voltage 100 ... 150 Vdc including ripple
Input Current 04A
Inrush Current 10 A
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Specifications

Input Power Interruption

1.0 ms max

Fusing (external)

1.5 A slo-blo recommended (Part # 043502515 or
equivalent)

Output to Bus

Voltage 5.1 Vdc
Maximum Current 3A
Minimum Current 0.3A

Protection

Over Current, Over Voltage

General

Field Wiring Connector
(included)

7 point terminal strip (Part # 043506325)

Internal Power Dissipation

2.0 + 3 x Iy = Watts (where |y, is in Amperes)

Operating Mode

Standalone

LED Indicator and Description
The following figure shows the CPS51100 LED indicator.

Pwr ok

The following table shows the CPS51100 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram
The following figure shows the CPS51100 wiring diagram.

Not used

Not used

Not used

Not used

125VvDC +

125 VDC - (Common)

&

SEEOEEE
e e e

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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140CPS52400 DC Standalone/Redundant Power Supply, 125 Vdc, 8 A

Overview

The following provides information on the DC Standalone/Redundant power supply,
125 Vdc, 8 A module.

Power Supply Module

The following figure shows the power supply module components.

a0 Model Number
CPS 52400

crssaiil 1+— Module Description
Color Code

LED Area

Customer |dentification Label
(Fold label and place it inside door)

Removable Door

” O] el
Field Wiring
Connector
Field Wiring
Connector Cover ]
a
| 3 :
& 7]
3
1 a
5 |-
% [6 [z
o T @ m
® || -

NOTE: When field wiring the power supply module, the maximum wire size that
should be used is 1 - 14 AWG or 2 - 16 AWG; the minimum is 20 AWG.
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Specifications

The following table shows the specifications for the CPS52400 125 VDC power
supply module.

Specifications

Input Requirements

Input Voltage 100 ... 150 Vdc including ripple

Input Current 0.5A @ 125 Vdc

Inrush Current 28 A @ 125 Vdc

Input Power Interruption 1.0 ms max

Fusing (external) 2 A slo-blo recommended (Part # 57-0089-000 or
equivalent)

Output to Bus

Voltage 5.1 Vdc

Maximum Current 8A@60°C

Minimum Current None required

Protection Over Current, Over Voltage

General

Field Wiring Connector 7 point terminal strip (Part # 043506325)

(included)

Internal Power Dissipation 6.0 + 1.5 x oy = Watts (where IgyT is in Amperes)
Operating Mode Standalone / Redundant

LED Indicator and Description
The following figure shows the CPS52400 LED indicator.

Pwr ok

The following table shows the CPS52400 LED description.

LED Description

LEDs Color Indication when On

Pwr ok Green Power is supplied to the bus.
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Wiring Diagram
The following figure shows the CPS52400 wiring diagram.

Internally connected.
} Do not connect any

external wiring to
these points.
Not used

Not used
125VDC +

125 VDC - (Common)

&

SEREEE
el el e B

NOTE: See Power and Grounding Considerations for AC and DC Powered
Systems, page 787 for power and grounding wiring guidelines and operational
information.
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CPU Modules

Introduction

This chapter provides information on the specifications, LED indicators and
description and error codes for the Quantum CPU modules.

The following table shows an overview of the Quantum CPU modules.

CPU SRAM Ladder | Registers | Extended | 984 Ladder Max IEC
(bytes) Performance Program

140CPU11302 256 k 8 k 10 k none 0.3-1.4ms/k 109 k

140CPU11303 512k 16 k 10k none 0.3-1.4 ms/k 368 k

140CPU21304 768 k 32kor |57 kor 80 k or 0.3 - 1.4 ms/k 606 k
48 k 28k * Ok™

140CPU42402 2M 64 k 57k 96k * 0.1-0.5 ms/k 570 k
140CPU43412 2M 64 K 57 K* 96 k 0.1-0.5 ms/k 896 k
140CPU43412A |2 M 64K 57 K* 96 k 0.1 - 0.5 ms/k 896 k
140CPU53414 4M 64 K 57 K* 96 k 0.9-045ms/kk |25M
140CPU53414A |4 M 64 K 57 K* 96K 0.1-0.5 ms/k 25M
140CPU53414B |4 M 64 K 57 K* 96K 0.1 - 0.5 ms/k 25M

*Refer to the individual specification pages for detailed information.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
140CPU11302 CPU Module 115
140CPU11303 CPU Module 124
140CPU21304 CPU Module 133
140CPU42402 CPU Module 142
140CPU43412 CPU Module 151

35013379 12/2013
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Topic Page
140CPU43412A CPU Module 162
140CPU53414 CPU Module 173
140CPU53414A CPU Module 184
140CPU53414B CPU Module 195
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140CPU11302 CPU Module

Overview
The following provides information on the 140CPU11302 Controller module —

CPU 256 K, 1xModbus Plus, Max IEC Program 109 K (requires IEC-only Exec.)

CPU Module
The following figure shows the CPU Module and its components.

Model Number
ST Module Description
LED Area—— © Color Code
Removable door Customer |dentification Label
Part #043513804 (Fold label and place it inside
— door) Part #043502480
[ ———
[If_\ P
Battery [ f s
&
Memory Protect and e ASCI
Comm parameter k] at {jm
Slide Switches o s T
Modbus - e T
Connector 5 — 1]
Modbus Plus H Modous 2 e D
Connector i e g;%
Chan A o
% =
—
,@Il
N -— —

Specifications

module.

The following table shows the specifications for the 140CPU11302 CONTROLLER

Specifications

984 Ladder Logic 8 k words max

Reference Capacity

Discrete 8192 In and 8192 Out max

9999 max

Register

35013379 12/2013
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Specifications

Local I/O (Main Backplane)

Maximum 1/0 Words

64 In and 64 Out*

Maximum Number of I/O Racks

2 (Requires expander)

Remote I/O

Maximum 1/O Words per Drop

64 In/ 64 Out*

Maximum Number of Remote Drops 31
Distributed 110
Maximum Number of Networks per 3

System

Maximum Words per Network (For every
DIO drop, there is a minimum of two
words input of overhead.)

500 In and 500 Out

Maximum Words per Node

30 In and 32 Out

Watchdog Timer

250 ms (S/W adjustable)

Logic Solve Time

0.3ms/kto1.4ms/k

Battery 3V Lithium
Service Life 1200 mAh
Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical

5 uA

Maximum

110 pA

Communication

Modbus (RS-232)

1 serial port (9-pin D-shelf)

Modbus Plus (RS-485)

1 network port (9-pin D-shell)

General

Diagnostics

Power Up Runtime

RAM RAM

RAM Address RAM Address

Executive Checksum Executive Checksum

User Logic Check User Logic Check

Processor
Bus Current Required 780 mA
Power Dissipation 3.9W
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Specifications

TOD Clock

+/- 8.0 seconds/day 0 ... 60° C

Maximum Number of NOM, NOE, and 2
MMS modules (any combination)

* This information can be a mix of Discrete or Register I/O. For each word of register
I/0 configured, one word of 1/0O words must be subtracted from the total available.
The same holds true for each block of 8 bits or 16 bits of Discrete 1/0 configured —
one word of Register I/O must be subtracted from the total available.

**Requires the use of the 140NOM2x00 Option Processor.—

LED Indicators and Descriptions
The following figure shows the CPU LED indicators.

Ready
Run
Modbus
Modbus +

Mem Prt

Bat Low

Error A

The following table shows the LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic. (See the following
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.

35013379 12/2013
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LED Error Codes

The following table show the number of times the Run LED blinks for each type of
error, and the crash codes possible for that group (all codes are in hex) for the

140CPU11302 module.

LED Error Codes

Number of Blinks Code Error
Continuous 0000 requested kernel mode
2 80B ram error during sizing
80C run output active failed
82E MB command handler stack error
3 769 bus grant received
72A not master asic on cpu
72B master config write bad
72C quantum bus DPM write failure
72F plc asic loopback test
730 plc asic BAD_DATA
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LED Error Codes

Number of Blinks Code Error

4 604 UPI timeout error
605 bad UPI response opcode
606 UPI bus diagnostic error
607 modbus cmd-buffer overflow
608 modbus cmd-length is zero
609 modbus abort command error
614 mbp bus interface error
615 bad mbp response opcode
616 timeout waiting for mbp
617 mbp out of synchronization
618 mbp invalid path
619 page 0 not paragraph aligned
61E bad external uart hardware
61F bad external uart interrupt
620 bad receive comm state
621 bad transmit comm state
622 bad comm state trn_asc
623 bad comm state trn_rtu
624 bad comm state rcv_rtu
625 bad comm state rcv_asc
626 bad modbus state tmrO_evt
627 bad modbus state trn-int
628 bad modbus state rcv-int
631 bad interrupt

5 503 ram address test error
52D P.0.S.T BAD MPU ERROR
402 ram data test error
300 EXEC not loaded
301 EXEC Checksum

8 8001 Kernal prom checksum error
8002 flash prog / erase error
8003 unexpected executive return
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Front Panel Switches

Two, three-position slide switches are located on the front of the CPU. The left
switch is used for memory protection when in the top position and no memory
protection in the middle and bottom positions. The three-position slide switch on the
right is used to select the communication parameter settings for the Modbus (RS-
232) ports.

The following figure shows the three options that are available for the CPU11302.

mem ASCI
prt

off RTU
not used mem

NOTE: The CPU hardware defaults to bridge mode when the front panel switch is
set to RTU or ASCII mode. When networking controllers, a panel device connected
to the CPU Modbus port can communicate with the controller to which it is
connected, as well as log into any nodes on the Modbus Plus network.

Setting the slide switch to the top position assigns ASCII functionality to the port; the
following communication parameters are set and cannot be changed.

ASCIl Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

Setting the slide switch to the middle position assigns remote terminal unit (RTU)
functionality to the port; the following communication parameters are set and cannot
be changed.

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting
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Setting the slide switch to the bottom position gives you the ability to assign
communication parameters to the port in software; the following parameters are

valid.
Valid Communication Port Parameters
Baud 19,200 1,200
9,600 600
7,200 300
4,800 150
3,600 134.5
2,400 110
2,000 75
1,800 50
Data Bits 7/8
Stop Bits 1/2
Parity Enable/Disable Odd/Even
Device Address 1..247

Rear Panel Switches

Two rotary switches are located on the rear panel of the CPU. They are used for
setting the Modbus Plus node and Modbus port addresses.

NOTE: The highest address that may be set with these switches is 64.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom
switch) sets the lower digit (ones) of the address. The illustration below shows the
correct setting for an example address of 11.

The following figure shows SW1 and SW2.

SW 1 (TOP)

SW 2 (BOTTOM)
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The following table shows the SW1 and SW2 address settings.

SW1 and SW2 Address Settings

Node Address sSw1 Sw2
1..9 0 1..9
10...19 1 0..9
20...29 2 0..9
30...39 3 0..9
40 ... 49 4 0..9
50 ... 59 5 0..9
60 ... 64 6 0..4

NOTE: If "0" or an address greater than 64 is selected, the Modbus + LED will be
"on" steady, to indicate the selection of an invalid address.

Modbus Connector Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports
Modicon’s proprietary Modbus communication protocol. The following is the Modbus
port pinout connections for nine-pin and 25-pin connections.

NOTE: Although the Modbus ports electrically support existing Modbus cables, it is
recommended that a Modbus programming cable (Part # 990NAA2620 or
990NAA26350) be used. This cable has been designed to fit under the door of a
Quantum CPU or NOM module.

Modbus Ports Pinout Connections

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections.

IBM-AT Quantum IBM-XT Quantum
9-Pin Female 9-Pin Male 25-Pin Female 9-Pin Male
cD 1 1 SHIELD SHIELD 1 1 SHIELD
RX 2 T 2 RX > 2 2 RX
TX 3 3 TX RX 3 3 TX
DTR 4 4 DTR RTS 4 4 — DTR
GRND 5 — 5 GRND CTs 5 :| 5 ] GRND
DSR 6 6 DSR DSR 6 6 1 DSR
RTS 7 7 RTS GRND 7 7 RTS
CTs 8 ] [ 8 CTsS NC 8 |:8 CcTs
9 NC DTR 20 9 NC
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Modbus Ports Pinout Connections for Portable Computers

The following figure shows the Modbus port pinout connections for nine-pin portable

(laptop) computers.

IBM-AT
9-Pin Female
CD 1

RX 2~
TX 31
DTR 4-—
GRND 5
DSR -
RTS 7 —
CTS 8-
NC 9

I

Quantum
9-Pin Male
1 SHIELD
2 RX

3 TX
4—DTR

5 |GRND
56— DSR

7 RTS

8 CTS

9 NC

The following is the abbreviation key for the above figures.

TX: Transmitted Data

DTR: Data Terminal Ready

RX: Received Data

CTS: Clear to Send

RTS: Request to Send

NC: No Connection

DSR: Data Set Ready

CD: Carrier Detect

35013379 12/2013
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140CPU11303 CPU Module

Overview
The following provides information on the 140CPU11303 Controller module —
CPU 512 k, 1xModbus Plus, Max IEC Program 368 K (requires IEC Exec.)
CPU Module
The following figure shows the CPU Module and its components.
Model Number
H T Module Description
LED Area I e Color Gode
R ble d Customer |dentification Label
emovable door (Fold label and place it inside
’/H: door)
]
Date
| Installedt
Battery u f_\ @D
Memory Protect and e scl
Comm parameter bl WtFTU
Slide Switches o e
Modbus tadbus (2] s
Connector @ j
Modbus Plus H Udhus(: e D
Connector i i =
Chan A &
% =
o
S| -— ==
Specifications
The following table shows the specifications for the 140CPU11303 CONTROLLER
module.
Specifications
984 Ladder Logic 16 k words max
Reference Capacity
Discrete 8192 In and 8192 Out max
Register 9999 max
124

35013379 12/2013




CPU Modules

Specifications

Local I/O (Main Backplane)

Maximum 1/O Words 64 In and 64 Out*
Maximum Number of I/0O Racks 2 (Requires expander)
Remote I/0

Maximum 1/O Words per Drop 64 In /64 Out*
Maximum Number of Remote Drops 31

Distributed 1/0

Maximum Number of Networks per 3

System

Maximum Words per Network (For every | 500 In and 500 Out
DIO drop, there is a minimum of two
words input of overhead.)

Maximum Words per Node 30 In and 32 QOut

Watchdog Timer 250 ms (S/W adjustable)

Logic Solve Time 0.3ms/kto1.4ms/k

Battery 3V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year

Battery Load Current @ Power-off

Typical 7 pA

Maximum 210 pA

Communication

Modbus (RS-232) 1 serial port (9-pin D-shell)

Modbus Plus (RS-485) 1 network port (9-pin D-shell)

General

Diagnostics Power Up Runtime
RAM RAM
RAM Address RAM Address
Executive Checksum Executive Checksum
User Logic Check User Logic Check
Processor

Bus Current Required 790 mA

Power Dissipation 3.95W
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Specifications

TOD Clock

+/- 8.0 seconds/day O ... 60° C

Maximum Number of NOM, NOE, and 2
MMS modules (any combination)

* This information can be a mix of Discrete or Register I/0. For each word of register
I/0O configured, one word of 1/0 words must be subtracted from the total available.
The same holds true for each block of 8 bits or 16 bits of Discrete I/O configured -
one word of Register I/O must be subtracted from the total available.

**Requires the use of the 140NOM21x00 Option Processor.

LED Indicators and Descriptions
The following figure shows the CPU11303 LED indicators.

Ready
Run
Modbus
Modbus +

Mem Prt

Bat Low

Error A

The following table shows the CPU11303 LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic (see the following
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.
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LED Error Codes

The LED Error Codes table shows the number of times the Run LED blinks for each
type of error and the crash codes possible for that group (all codes are in hex). The
following table shows the blinking run LED error codes.

LED Error Codes

Number of Blinks Code Error
Continuous 0000 requested kernel mode
2 80B ram error during sizing
80C run output active failed
82E MB command handler stack error
3 769 bus grant received
72A not master asic on cpu
72B master config write bad
72C quantum bus DPM write failure
72F plc asic loopback test
730 plc asic BAD_DATA
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LED Error Codes

Number of Blinks Code Error

4 604 UPI timeout error
605 bad UPI response opcode
606 UPI bus diagnostic error
607 modbus cmd-buffer overflow
608 modbus cmd-length is zero
609 modbus abort command error
614 mbp bus interface error
615 bad mbp response opcode
616 timeout waiting for mbp
617 mbp out of synchronization
618 mbp invalid path
619 page 0 not paragraph aligned
61E bad external uart hardware
61F bad external uart interrupt
620 bad receive comm state
621 bad transmit comm state
622 bad comm state trn_asc
623 bad comm state trn_rtu
624 bad comm state rcv_rtu
625 bad comm state rcv_asc
626 bad modbus state tmr0_evt
627 bad modbus state trn-int
628 bad modbus state rcv-int
631 bad interrupt

5 503 ram address test error
52D P.0.S.T BAD MPU ERROR
402 ram data test error
300 EXEC not loaded
301 EXEC Checksum

8 8001 Kernal prom checksum error
8002 flash prog / erase error
8003 unexpected executive return
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Front Panel Switches

Two, three-position slide switches are located on the front of the CPU. The left
switch is used for memory protection when in the top position and no memory
protection in the middle and bottom positions. The three-position slide switch on the
right is used to select the communication parameter settings for the Modbus (RS-
232) ports.

The following figure shows the three options that are available.

mem ASCII
prt

off RTU
not used mem

NOTE: The CPU hardware defaults to bridge mode when the front panel switch is
set to RTU or ASCII mode. When networking controllers, a panel device connected
to the CPU Modbus port can communicate with the controller to which it is
connected, as well as log into any nodes on the Modbus Plus network.

Setting the slide switch to the top position assigns ASCII functionality to the port; the
following communication parameters are set and cannot be changed. The following
table shows the ASCIl communication port parameters.

ASCIl Communication Port Parameters

Baud 2,400

Parity Even

Data Bits 7

Stop Bits 1

Device Address Rear panel rotary switch setting

Setting the slide switch to the middle position assigns remote terminal unit (RTU)
functionality to the port; the following communication parameters are set and cannot
be changed.

RTU Communication Port Parameters

Baud 9,600

Parity Even

Data Bits 8

Stop Bits 1

Device Address Rear panel rotary switch setting
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Setting the slide switch to the bottom position gives you the ability to assign
communication parameters to the port in software; the following parameters are
valid.

Valid Communication Port Parameters

Baud 19,200 1,200
9,600 600
7,200 300
4,800 150
3,600 134.5
2,400 110
2,000 75
1,800 50

Parity Enable/Disable Odd/Even

Data Bits 7/8

Stop Bits 1/2

Device Address 1..247

Rear Panel Switches

Two rotary switches (refer to the illustration and table that follow) are located on the
rear panel of the CPU. They are used for setting the Modbus Plus node and Modbus
port addresses.

NOTE: The highest address that may be set with these switches is 64.

SW1 (the top switch) sets the upper digit (tens) of the address; SW2 (the bottom
switch) sets the lower digit (ones) of the address. The illustration below shows the
correct setting for an example address of 11.

The following figure shows SW1 and SW2 switches.

SW1 (TOP)

SW2 (BOTTOM)
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The following table shows the SW1 and SW2 address settings.

SW1 and SW2 Address Settings

Node Address Swi1 sSw2
1..9 0 1..9
10...19 1 0..9
20...29 2 0..9
30 ...39 3 0..9
40 ... 49 4 0..9
50 ... 59 5 0..9
60 ... 64 6 0..4

NOTE: If "0" or an address greater than 64 is selected, the Modbus + LED will be
"on" steady, to indicate the selection of an invalid address.

Modbus Connector Pinouts

All Quantum CPUs are equipped with a nine-pin RS-232C connector that supports
Modicon’s proprietary Modbus communication protocol. The following is the Modbus
port pinout connections for nine-pin and 25-pin connections.

NOTE: Although the Modbus ports electrically support existing Modbus cables, it is
recommended that a Modbus programming cable (Part # 990NAA26320 or
990NAA26350) be used. This cable has been designed to fit under the door of a
Quantum CPU or NOM module.

Modbus Ports Pinout Connections

The following figure shows the Modbus port pinout connections for nine-pin and 25-
pin connections.

IBM-AT Quantum IBM-XT Quantum
9-Pin Female 9-Pin Male 25-Pin Female 9-Pin Male
cD 1 1 SHIELD SHIELD 1 ——®—1 SHIELD
RX 2 2 RX X 2 2 RX
X 3 3 TX RX 3 3 TX
DTR 4 4 DTR RTS 4 4 | DTR
GRND 5 5 GRND CTS 5 j 5 :|GRND
DSR 6 6 DSR DSR 6 6 —DSR
RTS 7 7 RTS GRND 7 7 RTS
CTS 8 :| [ 8 CTs NC 8 |:8 CTS
9 NC DTR 20 9 NC
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Modbus Ports Pinout Connections for Portable Computers
The following figure shows the Modbus port connections for nine-pin portable

computer connections.

IBM-AT
9-Pin Female
cD 1

RAX 2~
TX 3]
DTR 4
GRND 5—
DSR -
RTS 7 —
CTs 8-
NC 9

Quantum
9-Pin Male
1 SHIELD
2 RX

3 TX

4— DTR
5 |GRND
6 DSR
7 RTS
8 CTS
9 NC

The following is the abbreviation key for the above figures.

TX: Transmitted Data

DTR: Data Terminal Ready

RX: Received Data

CTS: Clear to Send

RTS: Request to Send

N/C: No Connection

DSR: Data Set Ready

CD: Carrier Detect
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140CPU21304 CPU Module

Overview
The following provides information on the 140CPU21304 Controller module —
CPU 768 K, MATH, 1xModbus Plus, Max IEC Program 606 K.
CPU Module
The following figure shows the CPU Module and its parts.
Meodel Number
e Module Description
LED Area e Color Code
Removable door Customer Identification Label
Part #043513804 {Fold label and place it inside
door) Part #043502480
~— __f
H R
Battery I i K_\ @D
|
Memory Protect and o scl
Comm parameter k| Wt?m
Slide Switches a o 7T
Modbus odhus | /l—:lum“
Connector 1 R —
Modbus Plus H —_— e D
Connector I Z'::HA
Chan A O
=
G
N - :
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Specifications

The following table shows the specifications for the CPU21304 controller module.

Specifications

User Logic/Reference
Capacity

Extended
Register

984 Ladder Logic | Discrete | Register

32 k words 64 k 57k 80k

48 k words 64 k 28 k 0k

57,766 4XX registers max
Only if:

0XXX =16 and

1XXX =16 and

3XXX =16

Discrete

64 k - any mix

Local I/0 (Main Backplane)

Maximum I/O Words

64 In and 64 Out*

Maximum Number of I/O Racks

2 (Requires expander)

Remote I/O

Maximum 1/O Words per Drop

64 In and 64 Out*

per System

Maximum Number of Remote 31
Drops

Distributed 1/O

Maximum Number of Networks | 3**

Maximum Words per Network
(For every DIO drop, there is a
minimum of words input of
overhead.)

500 In and 500 Out

Maximum Words per Node

30 In and 32 Out

Watchdog Timer

250 ms (software adjustable)

Logic Solve Time

0.3ms/kto1.4ms/k

Battery 3V Lithium

Service Life 1200 mAh

Shelf Life 10 years with 0.5% loss of capacity per year
Battery Load Current @ Power-off

Typical 5 uA

Maximum 110 pA
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Specifications

Communication

Modbus (RS-232)

1 serial port (9-pin D-shell)

Modbus Plus (RS-485)

1 network port (9-pin D-shell)

General

Diagnostics

Power Up

Runtime

RAM

RAM

RAM Address

RAM Address

Executive Checksum

Executive Checksum

User Logic Check

User Logic Check

Processor
Bus Current Required 900 mA
Power Dissipation 45W

TOD Clock

+/- 8.0 seconds/day 0 ... 60° C

Maximum Number of NOM,
NOE, and MMS modules (any

combination)

2

*This information can be a mix of Discrete or Register 1/Os. For each word of
Register I/O configured, one word of I/O words must be subtracted from the total
available. The same holds true for each block of 8 bits or 16 bits of Discrete 1/0
configured - one word of Register I/O must be subtracted from the total available.

**Requires the use of the 140NOM2x00 Option Processor.

LED Indicators and Descriptions

The following figure shows the CPU LED indicators.

Ready

Run Bat Low
Modbus

Modbus +  Error A

Mem Prt
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The following table shows the CPU LED descriptions.

LED Descriptions

LEDs Color Indication when On

Ready Green The CPU has passed powerup diagnostics.

Run Green The CPU has been started and is solving logic (see the following
table for Run LED error codes).

Modbus Green Communications are active on the Modbus port.

Modbus + Green Communications are active on the Modbus Plus port.

Mem Prt Amber Memory is write-protected (the memory protect switch is on).

Bat Low Red The battery needs replacing.

Error A Red Indicates a communications error on the Modbus Plus network.

LED Error Codes

The Blinking Run LED Error Codes table shows the number of times the Run LED
blinks for each type of error and the crash codes possible for that group (all codes

are in hex).

The following table shows the run LED error codes for the 140CPU21304.

LED Error Codes

Number of Blinks Code Error
Continuous 0000 requested kernel mode
2 80B ram error during sizing
80C run output active failed
82E MB command handler stack error
3 769 bus grant received
72A not master asic on cpu
72B master config write bad
72C quantum bus DPM write failure
72F plc asic loopback test
730 plc asic BAD_DATA
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LED Error Codes

Number of Blinks Code Error

4 604 UPI timeout error
605 bad UPI response opcode
606 UPI bus diagnostic error
607 modbus cmd-buffer overflow
608 modbus cmd-length is zero
609 modbus abort command error
614 mbp bus interface error
615 bad mbp response opcode
616 timeout waiting for mbp
617 mbp out of synchronization
618 mbp invalid path
619 page 0 not paragraph aligned
61E bad external uart hardware
61F bad external uart interrupt
620 bad receive comm state
621 bad transmit comm state
622 bad comm state trn_asc
623 bad comm state trn_rtu
624 bad comm state rcv_rtu
625 bad comm state rcv_asc
626 bad modbus state tmrO_evt
627 bad modbus state trn-int
628 bad modbus state rcv-int
631 bad interrupt

5 503 ram address test error
52D P.0.S.T BAD MPU ERROR
402 ram data test error
300 EXEC not loaded
301 EXEC Checksum

8 8001 Kernal prom checksum error
8002 flash prog / erase error
8003 unexpected executive return
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Front Panel Switches

Two, three-position slide switches are located on the front of the CPU. The left
switch is used for memory protection when in the top position and no memory
protection in the middle and bottom positions. The three-position slide switch on the
right is used to select the communication parameter settings for the Modbus (RS-
232) ports.

The following figure shows the three options that are available.

mem:. ASCII
prt

off RTU
not used mem

NOTE: The CPU hardware defaults to bridge mode when the front panel switch is
set to RTU or ASCII mode. When networking controllers, a panel device connected
to the CPU Modbus port can communicationunicate with the controller to which it is
connected, as well as log into any nodes on the Modbus Plus network.

Setting the slide switch to the top position assigns ASCII functionality to the port; the
following communication parameters are set and cannot be changed

ASCIl Communication Port Parameters

Baud 2,400

Parity Eve