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1: Introduction

The SNAP PAC System

The SNAP PAC System ' is an integrated system of hardware and software from Opto 22 for industrial
control, remote monitoring, and data acquisition applications. Designed to simplify the typically
complex process of understanding, selecting, buying, and applying an automation system, the
SNAP PAC System consists of four integrated components:

PAC Projectm Software Suite—easy-to-use flowchart-based control programming, HMI
(human-machine interface) development and runtime, plus optional OPC server, database
connectivity software, and software-based controller for PC-based control

SNAP PAC controllers—standalone or rack-mounted industrial controllers with networking
options and a RESTful API, or a software-based controller

SNAP PAC brains—intelligent I/O processors for distributed control on Ethernet (wired and
wireless) and serial networks

SNAP I/OW—analog, digital, and serial I/O modules for connecting to field devices, machines, and
Sensors

These four simple but flexible components form a system capable of handling any application from
basic equipment monitoring to complete factory automation.

SNAP PAC System Architecture

All components work together, no matter what the system'’s size. When your system needs to
expand, investments in development time and field wiring remain largely intact; you simply add
more brains and I/0. If new capabilities are required, additional software and controllers can also be
added with minimal time and expense.

The next few pages show examples of initial systems and several ways in which they might be
expanded.
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SNAP PAC SYSTEM ARCHITECTURE

Example #1: Minimal Initial System

The simplest system consists of just one rack-mounted controller with I/0 plus PAC Project Basic™
software. PAC Project Basic includes both control programming (PAC Control) and HMI development
(PAC Display). The software is free, and the system includes free product support and free training.

Example #1: Minimal Initial System

|l SNAP PAC hardware
: I A controllers are ready for
PAC Project Ethernet il : 4 3L : the lloT with a built-in

o ] R wel] - RESTful API. See complete
information at
developer.opto22.com.

PC for developing SNAP PAC controller mounted on a rack
PAC Control strategy and with 1/0. The controller runs the control
running PAC Display HM| program independently and provides 1/0

processing and communication.

Control Programming. You use both flowcharting and scripting (optional) to develop the PAC
Control program, or strategy, on your PC. You name each I/0 point, variable, or other element in the
strategy with names that are significant to your application, and the commands you use in the
strategy logic are in plain English. With this simplicity, however, you also have advanced functions
like subroutines, pointers, and string handling.

After you develop the strategy, you download it to the controller, where it runs independently from
the PC to monitor and control the local I/0.

Building the HMI. The database of tags—I/O points, variables, etc—that you named and
described when developing the control strategy in PAC Control is automatically available when you
start creating the HMI. You build the HMI using our built-in PAC Display graphics library or imported
graphics, and you animate the graphics by simply linking them to tags in the database.

The finished HMI runs on the PC and is used by technicians and operators to monitor the control
system, respond to alarms, and so on.

lloT Ready. All hardware SNAP PACs include an HTTP/HTTPS server and a REST AP
(representational state transfer application programming interface), with data returned as JSON. So
even with just a minimal system you can use your language of choice to securely access I/0 point
and variable data from the database of tags in the PAC. Your SNAP PAC System arrives ready for the
Industrial Internet of Things (lloT). Requirements: firmware R9.5a or higher and PAC Project R9.5000
or higher. Details at developer.opto22.com.

Example #2: Small Initial System

A small SNAP PAC System might begin with a SNAP PAC rack-mounted controller, a few distributed
/0 units with SNAP PAC brains, the free PAC Project Basic software, and the built-in RESTful API. Free
product support and free training are included. To use the REST AP, see developer.opto22.com.
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CHAPTER 1: INTRODUCTION

Example #2: Small Initial System

3=

PAC Control

-

e e e T
SNAP PAC R-series controller—runs PAC Control strategy; controls
local and distributed I/0; sends data to HMI; includes a RESTful API

PAC Control Basic for
control programming

Ethernet network

= s

PAC Display

Distributed I/0: SNAP PAC brain provides local intelligence;
SNAP 1/0 connects to devices, sensors, etc.

PAC Display Basic HMI

Distributed 1/0: SNAP PAC brain provides local intelligence;
SNAP 1/0 connects to devices, sensors, etc.

Distributed 1/0. The PAC Control strategy runs independently on the controller to monitor and
control both the I/0 on the controller's rack and the distributed 1/0O.

Many functions are distributed to the brains and handled locally, including latching, counting (up to
20 KHz, depending on the brain and I/0 module), watchdog timers, thermocouple linearization,
offset and gain, ramping, proportional-integral derivative (PID) loop control, and more. This
distributed intelligence leaves the controller free for supervisory tasks, and if communication with
the controller is ever lost, these locally handled functions continue without interruption.

Networking. As for networking options, the rack-mounted SNAP PAC R-series controller used for
this initial system offers two independent Ethernet network interfaces, which can be used to
segment the control network from the company network, if desired. The SNAP PAC brains include
two switched Ethernet network interfaces, which means you can choose to daisy-chain the brains
together if you want to eliminate or reduce the need for Ethernet routers and switches.

If you need wireless capability, choose Wired+Wireless” models of the controller and brains. You can
use an 802.11a,b,g wireless LAN, a wired Ethernet network, or both, and you can switch between
them without changing PAC Control logic, I/0 modules, or field wiring. (For more, see “Using
Redundant Controllers”on page 60.)
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SNAP PAC SYSTEM ARCHITECTURE

Expanding Your System

When it comes time to scale up, the SNAP PAC System is simple to expand. If you started with the
small system discussed above, here are several ways in which you might want to expand. Free
product support and free training are still included, no matter what the size of your system.

Adding More Distributed 1/0

Suppose a new process is added to your manufacturing line, or additional equipment needs
monitoring. Simply add the necessary brains and I/0, choosing whatever combination of analog,
digital, and serial modules you need at any location. All types of modules can be mixed on the same
rack and handled by the same brain.

You may not even need to purchase additional Ethernet network hardware, except for cables, since
you can use the SNAP PAC brain’s two switched Ethernet network interfaces to daisy-chain the
added I/0 units. (See page 61.)

In your PAC Control strategy, just add the logic necessary to control and monitor the new distributed
I/0 units, and then download the revised strategy to the controller.

Adding More Distributed 1/0

S

PAC Control

Use the same controller. Add
additional distributed I/0 and logic to
the existing PAC Control strategy.

PAC Display

Two additional
distributed 1/0
units added by
daisy-chaining
SNAP PAC brains.
(See page 61 for
more information
on daisy chaining.)

7\
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CHAPTER 1: INTRODUCTION

Adding More HMI Seats

Suppose the new process requires additional seats for the HMI, or a second HMI. For multiple PCs
running a PAC Display HMI, we strongly recommend purchasing OptoOPCServer. OptoOPCServer is
designed for fast, efficient handling of communications between multiple clients and Opto 22
hardware.

Adding More HMI Seats

PAC Control

OptoOPCServer handles

communications between
the SNAP PAC System and
multiple HMI clients.

B
=

PAC Display

PAC Display PAC Display

Adding Mobile Operator Interfaces

If you need to have technicians monitor or control parts of your system from a mobile device, either
on premises or remotely, the easiest way to build and use mobile operator interfaces is with groov.
Using groov you create a simple interface that includes only the data and controls each authorized
user needs. You can add other manufacturers’systems and equipment to the same interface, if you
wish. groov is compatible with Modbus/TCP devices and OPC UA servers in addition to Opto 22
SNAP PAC controllers.

You build your mobile interface in a web browser by dragging and dropping gadgets onto the
screen and tagging them. groov uses the same tag database you already have. Then securely view
the interface on an iOS or Android smartphone or tablet using the free groov View app, or on any
device with a web browser. For more information on groov, visit groov.com.
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SNAP PAC SYSTEM ARCHITECTURE

A groov interface may be the only operator interface you need, or it may supplement your PAC
Display or third-party HMI. To use groov, add to your system either the groov Box appliance or groov
Server for Windows running on a PC. All software is included.

Adding Mobile Operator Interfaces

(S

PAC Control

Add a groov Box appliance (shown
here) or groov Server for Windows
installed on a PC.

Use the same tag database you built in
PAC Control (or add tags from
Modbus/TCP equipment or an OPC UA
server) to animate data and control
objects in the interface.

PAC Display

groov Box

[EI=lp

groov interface

o}
o]

|

Security is vital. See groov
; documentation for steps to
i Firewall . P
l set up networking and user
permissions.
Also see Guide to Networking

| E I =0 groov.
B s~ £
: = k

Internet

‘}'\ Authorized mobile devices can
"-ﬁl monitor and control from

' anywhere.

groov interface works on PCs,
laptops, tablets, and smartphones

Adding Large Numbers of Additional I/0

For very extensive distributed control systems, such as a traditional DCS, you'll want to move up
from the rack-mounted R-series controller to a more powerful SNAP PAC standalone (S-series)
controller or to SoftPAC for PC-based control. SoftPAC takes advantage of PC capabilities in file
storage and access. Both the S-series and SoftPAC can run many PAC Control flowcharts at once.
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CHAPTER 1: INTRODUCTION

The investments you've already made are not lost. The PAC Control strategy runs on all controllers;
just add the new I/0 points and logic needed. The R-series rack-mounted controller you replaced
can run a separate strategy under the standalone controller's supervision or be used as a brain, since
it has the same I/O processing and communication capabilities as a SNAP PAC brain.

Adding Large Numbers of Additional I/0

Add the new /0 points, logic, and variables to the PAC Control strategy. The SNAP-PAC-S1 controller runs
the strategy and controls the entire system. Or use SoftPAC instead of the S1 for PC-based control.

e

PAC Control

SNAP-PAC-S1

Distributed I/0 units
can be networked in a
standard star
configuration or
daisy-chained.

(See page 61 for more
information on daisy
chaining.)

PAC Display
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Adding Wireless Distributed 1/0

Suppose you need to control mobile machinery or monitor devices in an area where running
Ethernet cable would be difficult. With Wired+Wireless controllers and brains, you can use a wireless
local area network (LAN) to solve the problem.

Moving to wireless communication is simple: just replace the controller with a Wired+Wireless
model and add the I/0 you need. Mounting racks and I/0 modules are exactly the same for either
wired or wireless use, so you can convert existing I/0 just by adding a Wired+Wireless brain.

In the PAC Control strategy, no special programming is necessary. Just configure any new I/0 and
add the logic to control it. For more information on using a wireless network, see page 60.

Adding Wireless Distributed I/0

The SNAP-PAC-S1-W controller runs one PAC Control strategy that manages both wired and wireless
distributed /0. Use the same mounting racks and I/0 for wired or wireless communication.

_
.
g Wireless ‘
access point
SNAP-PAC-S1-W a i
controller i | i
;@ i §
Rl Z
e
o
L
s
¥ Distributed I/O on a

wired network

t=e

PAC Control

PAC Display
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Combining Serial and Ethernet Distributed 1/0

If you need to combine both serial and Ethernet distributed I/0 in the same system, you can do so
easily. A SNAP PAC S-series controller has two independent Ethernet interfaces plus one or more
RS-485 serial ports for connections to serial I/0. The SNAP-PAC-S2 controller includes four serial
ports, all of which can be software configured for RS-232 or RS-485, as needed.

The PAC Control strategy handles both Ethernet and serial I/O at the same time. Because the same
commands and variables apply to I/0 on both networks, and the same 1/O modules are used on
both, no special programming is needed. The same programmed process can control both.

Combining Serial and Ethernet Distributed /0

The SNAP-PAC-S2 controller runs one PAC Control strategy that manages
all distributed I/O—Ethernet and serial.

=

PAC Control

| Distributed Fthernet
I/O (EB-series brains)

Ethernet network

= e

PAC Display

The SNAP-PAC-S2 controller
shares data on all I/0 units with
OPC, database, and third-party
clients
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Delivering SNAP PAC System Data to Company Databases

To connect to company databases, purchase OptoDatalink. This software provides data exchange
between the SNAP PAC System and popular databases such as Microsoft® SQL Server, Microsoft
Access, and MySQL.

OptoDatalink uses the same tagname database you already developed in PAC Control. Simply
choose data elements from the list and use OptoDataLink’s configuration tool to link the data source
and the data destination.

Delivering SNAP PAC System Data to Company Databases

Add OptoDatalink
for communication
with popular SQL
databases.

PAC Display

Communicating with Third-Party Systems

To communicate with OPC 2.0-compliant clients, purchase OptoOPCServer. With its efficient
multi-threaded engine and report-by-exception method of communicating with clients,
OptoOPCServer keeps network traffic on industrial automation and manufacturing networks to a
minimum while exchanging data with OPC clients such as Microsoft products, third-party packages,
and custom applications you create with tools such as Visual C++.

For Modbus systems, SNAP PAC controllers and brains can communicate directly with systems
using Modbus/TCP; see the Modbus/TCP Protocol Guide (Opto 22 form #1678) for instructions. Or you
can download our free integration kits to use Modbus/TCP or serial Modbus with PAC Control.

For Allen-Bradley PLC systems such as CompactLogix, ControlLogix, MicroLogix 1100/1400,
and SLC 5/05, SNAP PAC controllers and brains can communicate directly using the built-in
EtherNet/IP protocol. Details are in form #1909, the I04AB User’s Guide, and #1770, the EtherNet/IP for
SNAP PAC Protocol Guide. Step-by-step videos are on our website.

For Allen-Bradley Data Highway systems, our free integration kit for PAC Control provides an easy
method of communicating with A-B drivers or PLCs that use the DF1 protocol.

A RESTful APl is built into SNAP PAC S-series and R-series controllers, so you can exchange data
easily using the architecture and languages of the Internet. Use your favorite programming
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language (PHP, NET, Node.js, Python, or others). Tag data from I/O points and controller variables is
returned as JSON. For complete details, see developer.opto22.com.

Communicating with Third-Party Systems

S

PAC Control

Use OptoOPCServerfor
communicating with
all OPC clients.

PAC Display

OPC client g
OPC client ‘ |

SNAP PAC controllers
include a RESTful API
for lloT-ready
communication.

SNAP PAC controllers and
EB brains can
. communicate directly

. with Allen-Bradley Logix
systems using EtherNet/IP.

Controllers and EB brains can \\\\&“\\\;\\\K\\\\/
also communicate directly . I
with Modbus/TCP clients. EE s

\ Communicate with

S Allen-Bradley DF1 and serial

\ Modbus clients through free

PAC Control integration kits.
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Using Redundant Networking

If you are concerned about the stability of your network links, you'll want to look at redundant
networking. Purchase PAC Project Professional™ and use an S-series controller as your main
controller, plus R-series controllers for distributed 1/O.

Because each S-series and R-series controller has two independent Ethernet network interfaces
(two separate IP addresses for each controller), they can be used to create redundant network links.
PAC Project Pro adds the software support. For more information, see “Ethernet Networking
Options”on page 56.

Using Redundant Controllers

Controller redundancy may be useful for critical processes, providing an increased level of reliability
that can survive single points of failure and improve your system’s mean time between failures
(MTBF). In this setup, one controller actively runs the strategy while the other acts as a backup, ready
to take over should the first one fail.

Using two identical SNAP PAC S-series controllers (not special controllers, but the standard models),
PAC Project Professional 9.0 or newer, and the SNAP PAC Redundancy Option Kit, you can set up a
system with redundant controllers. The Redundancy Option Kit (part number SNAP-PAC-ROK)
includes a hardware arbiter and a redundant power switch, which work together to monitor
controller status and switch controllers when required. PAC Project Pro includes the PAC
Redundancy Manager, an easy-to-use utility for configuring and maintaining the system.

The control strategy you develop in PAC Control Professional is specifically designed for redundant
controllers. Because you can tag specific data for redundancy and place checkpoint blocks at precise
points in the logic where synchronization between the two controllers should occur, you have the
programming flexibility necessary to balance redundant control and system performance.

For more information, see “Ethernet Networking Options”on page 56.

Incorporating Legacy Opto 22 Systems

If you've been an Opto 22 customer for several years and need to update older systems or integrate
them with newer Ethernet-based systems, the SNAP PAC System provides a good migration path.
You'll need PAC Project Professional and a SNAP PAC S-series controller.

PAC Control Professional includes the ability to import legacy OptoControl strategies, and PAC
Display Professional can import OptoDisplay projects. PAC Display Pro can also communicate
directly with FactoryFloor controllers on the Ethernet network.

SNAP PAC S-series controllers include one or more RS-485 serial ports that support not only serial
SNAP PAC SB-series brains but also legacy Opto 22 mistic hardware, such as the serial B3000,
B3000-BRS, and mistic bricks.
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Incorporating Legacy Opto 22 Systems

Requires a SNAP
PAC S-series E—-—.
controller and PAC

PAC Control

Project Professional

PAC Control Pro

Ethernet network

PAC Display

PAC Display Pro

OptoOPCServer
OptoDataLink

The SNAP PAC S-series controller:
Runs the PAC Control strategy
Controls Ethernet, serial mistic, and
serial SB-series I/0 units
Shares data on all I/0 units with OPC,
database, and third-party clients

All serial-based I/0 units
are controlled by the SNAP

PAC S-series controller.

All Ethernet-based 1/0
units are controlled by
the SNAP PAC S-series
controller.
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What’s In this Guide

This guide describes the SNAP PAC System and its uses and includes specifications and wiring
diagrams for the system’s four components. This guide assumes that you have some familiarity with
TCP/IP and Ethernet networking, serial networking if you are using serial 1/0, and wireless LAN
communications if you are using Wired+Wireless. If you are not familiar with these subjects, we
strongly suggest you consult commercially available resources to learn about them before
attempting to install or use the SNAP PAC System.

The following sections are included in this user’s guide:

Chapter 1: Introduction—description of the SNAP PAC System architecture, information about
related documents, and how to reach Opto 22 Product Support.

Chapter 2: Choosing System Components—descriptions and comparison charts for system
components, to help you choose which components you need for your system. Additional
information can be found in the components’data sheets (see “SNAP PAC System Data Sheets,”
below).

Chapter 3: Networking Options—explanation and diagrams showing the networking options
provided by SNAP PAC controllers and brains, including Ethernet network link redundancy,
segmented networking, daisy-chaining, and communicating with serial devices and I/0.

Chapter 4: Installing and Wiring System Components—brief instructions for installing SNAP
PAC System components and wiring the system to field devices. Additional information may be
available in a user's guide for the component (see “SNAP PAC System User's Guides” on page 16).

Appendix A: 1/0 Specifications—specifications for all SNAP I/O modules: digital, analog, and
serial.

Appendix B: Dimensional Diagrams—dimensional diagrams for all SNAP PAC System hardware.

Related Documents

See the following SNAP PAC System documents for the information shown. Most documents are
available for free download on our website, www.opto22.com. The easiest way to find a document
is to search on its form number.

SNAP PAC System Data Sheets

For these products See this document Form #
gﬁf(fwzrr(;jescﬁizajc and Professional PAC Project Software Suite Data Sheet 1699
groov groov Data Sheet 2060
OptoOPCServer OptoOPCServer Data Sheet 1487
OptoDataLink OptoDatalink Data Sheet 1662
SNAP PAC S-series controllers SNAP PAC S-Series Controllers Data Sheet 1584
SNAP PAC R-series controllers SNAP PAC R-Series Controllers Data Sheet 1594
SoftPAC SoftPAC PC-based Controller Data Sheet 2020
SNAP PAC brains SNAP PAC Brains Data Sheet 1689
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For these products See this document Form #
SNAP PAC racks SNAP PAC Racks Data Sheet 1684
SNAP power supplies SNAP Power Supplies Data Sheet 1120
SNAP PAC Motion Control Subsystem SNAP PAC Motion Control Subsystem Data Sheet 1672
SNAP PAC Redundancy Option Kit SNAP PAC Redundancy Option Kit Data Sheet 1901
SNAP digital input modules (4-channel) SNAP Digital Input Modules Data Sheet 0773
SNAP digital output modules (4-channel) SNAP Digital Output Modules Data Sheet 1144
SNAP mechanical power relay output SNAP Mechanical Power Relay Output Module
modules Data Sheet 1967
(Sn':':;: gg:ji’;ﬂ?ﬂg:g;‘a' modules SNAP High-Density Digital /O Modules Data Sheet | 1556
SNAP analog input modules SNAP Analog Input Modules Data Sheet 1065
f:ﬁi;:iﬁ%;:ﬂitl ?;ggl:ilsﬁ with SNAP Isolated Analog Input Modules Data Sheet 1182
SNAP analog output modules SNAP Analog Output Modules Data Sheet 1066
SNAP quadrature module SNAP Quadrature Input Module Data Sheet 1053
SNAP-pH/ORP module SNAP-pH/ORP Input Module Data Sheet 1416
SNAP load cell modules SNAP Load Cell Modules Data Sheet 1590
SNAP power monitoring modules SNAP Power Monitoring Modules Data Sheet 1453
SNAP 1/O analog modules, HART protocol | HART SNAP I/O Modules Data Sheet 2080
SNAP serial communication modules SNAP Serial Communication Modules Data Sheet 1184
SNAP Profibus communication module SNAP Profibus Module Data Sheet 1585
SNAP Serial Synchronous Interface SNAP SSiI (Serial Synchronous Interface) Module
module Data Sheet 1919
SNAP stepper motor module SNAP-SCM-ST2 Pulse Output Module Data Sheet 1944
SNAP Controller Area Network (CAN) SNAP-SCM-CAN2B Communication Module Data 1537
module Sheet
SNAP Wiegand protocol module SNAP Wiegand Module Data Sheet 1365
SNAP TEX cables & breakout boards SNAP TEX Cables & Breakout Boards Data Sheet 1756
SNAP TEX DIN-rail kits, spare parts, and SNAP TEX Mounting/Wiring Tools and Spare Parts 1772

tools for mounting and wiring

Data Sheet
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SNAP PAC System User’s Guides

For these products or uses See this document Form #

PAC Control User’'s Guide 1700
Develop PAC Control programs (strategies) | PAC Control Command Reference 1701

PAC Control Commands Quick Reference 1703
Build PAC Display HMIs PAC Display User’'s Guide 1702
Build groov mobile operator interfaces groov User's Guide 2027
Install/use the groov Box appliance groov Box User’s Guide 2104
Install/use groov Server for Windows groov Server User’s Guide 2078
Assign IP addresses, configure hardware PAC Manager User’s Guide 1704
Communicate with OPC clients OptoOPCServer User’'s Guide* 1439
Exchange data with company databases OptoDataLink User's Guide* 1705
Install/luse SNAP PAC S-series controllers SNAP PAC S-Series Controller User’s Guide 1592
Install/luse SNAP PAC R-series controllers SNAP PAC R-Series Controller User’s Guide 1595
Install/luse SNAP PAC brains SNAP PAC Brain User’'s Guide 1690
Set up redundant controllers SNAP PAC Redundancy Option User's Guide 1831
'Isr;ssttaellr;use SNAP PAC Motion Control Sub- SNAP PAC Motion Control Subsystem User’'s Guide 1673
Write custom appllgatlons for SNAP PAC OptoMMP Protocol Guide 1465
controllers and brains

Modbus/TCP Protocol Guide 1678
Communicate with Modbus systems Modbus/Serial Integration Kit for PAC Project 1660

Modbus/TCP Integration Kit for PAC Project 1644

I04AB User’s Guide 1909
Communicate with Allen-Bradley systems EtherNet/IP for SNAP PAC Protocol Guide 1770

Allen-Bradley DF1 Integration Kit For PAC Control 1706
Incorporate OptoEMU Sensor energy data OptoEMU Sensor User’s Guide 1932
into control systems and databases OptoEMU Sensor Communication Guide 1958
Communicate with Profibus networks SNAP Profibus Module Data Sheet 1585
Install/luse SNAP high-density digital mod- SNAP High-Density Digital I/O Modules User’s

. 1547

ules (more than 4 channels) Guide
Communicate with serial devices SNAP Serial Communication Module User’s Guide 1191

* Not available on our website; included in product purchase

SNAP PAC System Specification Guide




CHAPTER 1: INTRODUCTION

Other Useful SNAP PAC System Documents

For this purpose See this document Form #

Using the RESTful API in hardware PACs | developer.opto22.com --

Comparing programmable automation Understanding Programmable Automation Controllers 1634

controllers to PLCs (PACs) in Industrial Automation (white paper)

Using wireless products in automation Overcoming Concerns about Wireless PACs and 1/O in

S - . . 1814

applications Industrial Automation (white paper)

Learning how. to gpproach a PAC Project Opto 22 Best Practices Technical Note 2073

or groov application

Designing operator interfaces Building an HMI that W_orks: New Best Practices for 2061
Operator Interface Design

Networking SNAP PAC System and groov | Guide to Networking Opto 22 Products 1796
Automation and the Smart Grid: Energy Management 1914

o Today (white paper)

Energy monitoring and control Energy Monitoring for Profit: Introducing Demand 1993
Response (white paper)
SNAP PAC System Migration Technical Note 1688
FactoryFloor to PAC Project Migration Technical Note 1692
Legacy and Current Product Comparison Charts 1693

Integrating SNAP PAC System hardware PAC Contro: User’'s Gl:;de,fLegacy Edition i 1710

and software with older Opto 22 systems PAC Control Command Re grence, Legacy Edition 1711
PAC Control Commands Quick Reference, Legacy Ed. 1713
PAC Display User’s Guide, Legacy Edition 1712
PAC Manager User’s Guide, Legacy Edition 1714
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FORHELP

For Help

For sales or service, give us a call or email us. We're happy to help. Pre-sales engineering and product
support are both free.

Sales

Here's how to purchase SNAP PAC System components:

«  Contact one of our worldwide distributors (a list of distributors is on our website,
www.opto22.com; click the How To Buy tab)

«  Visit our website (www.opto22.com) and click the Products tab to order online (available in the
U.S. and Canada only)

«  Contact Opto 22 Sales: 1-800-321-6786 or 1-951-695-3000 (email: sales@opto22.com)

For help configuring a system or for technical information on Opto 22 products, contact an
Opto 22 pre-sales engineer:

Phone (toll-free): 1-800-321-6786
(Local or outside the U.S.): 1-951-695-3000

Email: systemseng@opto22.com

Product Support

If you have problems installing or using the SNAP PAC System and cannot find the help you need in
this guide or the related guides on our website, contact Opto 22 Product Support.

Phone: 800-TEK-OPTO (800-835-6786 NOTE: Email messages and phone
toll-free in the U.S. and Canada) calls to Opto 22 Product Support
951-695-3080 are grouped together and
Monday through Friday, answered in the order received.

7 a.m.to 5 p.m. Pacific Time

Fax: 951-695-3017
Email: support@opto22.com
Opto 22 website: Www.opto22.com
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2: Choosing System
Components

Introduction

This chapter helps you choose the components needed for your application. It describes system
components and compares products.

As described in the first chapter, the SNAP PAC System consists of four integrated components:
«  Software—see page 21

+  Controllers—see page 24

«  Brains—see page 27

+  1/O—see page 30. (For more detailed information, also see Appendix A: 1/0 Specifications for
input/output module specifications.)

The following accessories for your system may also be useful:
«  Power supplies—page 40

«  Wiring and mounting accessories for easier field wiring—page 42

Building a SNAP PAC System

With a few choices, summarized in the diagram on the following page, you can build a SNAP PAC
System to do just what you need.
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Steps to Build a SNAP PAC System

Step 1: Choose software

PAC Control Basic
PAC Display Basic
PAC Manager
PAC Utilities

PAC Project Basic

PAC Project Professional
PAC Control Professional
PAC Display Professional
PAC Manager
PAC Utilities
OptoOPCServer
OptoDataLink
SoftPAC

Step 2: Choose controller
SNAP PAC S-series
Standalone
Dual independent Ethernet
interfaces; multiple serial ports
Secure server/RESTful API
Wired+Wireless models
available
Large distributed systems
mistic serial support (with PAC
Project Pro)
Controller redundancy (with
PAC Project Pro and option kit)

PAC

—
"

OPTO X2 &

.m. E U]|

_i'-‘l

[+ i

SNAP PAC R-series
Rack mounted (see racks below)
Dual independent Ethernet
interfaces
Secure server/RESTful API
Wired+Wireless models
available
/0 processor and
communications built in
Analog, digital, and serial I/0
R1includes high-speed digital
functions

SoftPAC
PC-based control in a Microsoft
Windows environment
Uses a PC's fast read and write
capabilitiesand its greater space
for data storage
Compatible with SNAP
Ethernet-based I/0 units
Communicates peer-to-peer
with any SNAP PAC S-series or
R-series controller on the
network

Step 3: Choose brains
Ethernet: SNAP-PAC-EB1
or SNAP-PAC-EB2
Dual switched Ethernet
interfaces
Wired+Wireless models
available
Analog, digital, and serial I/0
EB1 includes high-speed digital
functions

Step 4: Choose I/0

Serial: SNAP-PAC-SB1 or
SNAP-PAC-SB2
Analog and digital I/0
SB1 includes high-speed
digital functions

Brain or rack-mounted controller and modules

‘1['l‘ ‘l] |l] () (o -‘|-||- I

i
J:il L@J

Choose from all SNAP 1/0 modules,
awide selection of analog, digital, and
serial modules.

I-EH
€

NOTE: If you need Factory Mutual approval, many SNAP PAC
System parts are available in an FM-approved version.
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SNAP-PAC-RCK4 (4 modules)
SNAP-PAC-RCKS (8 modules)
SNAP-PAC-RCK12 (12 modules)
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Choosing Software

For software, choose between two forms of the PAC Project Software Suite: PAC Project Basic and
PAC Project Professional.

PAC Project Basic is free. It can be downloaded from our website (www.opto22.com) and is also
included on a CD with your purchase of any SNAP PAC controller. PAC Project Basic includes
everything you need for most control and monitoring applications: control programming, HMI
creation, and I/0 configuration software.

PAC Project Professional is available for purchase. The Pro version adds OPC communication,
database connectivity, and support for both Ethernet link redundancy and controller redundancy .
Legacy hardware is also supported, with a SNAP PAC S-series controller.

Both PAC Project Basic and PAC Project Pro include the following:
«  PAC Control, for developing control applications to run on an Opto 22 SNAP PAC controller

«  PACDisplay, for developing human-machine interface applications (HMIs) for technicians and
operators

«  PACManager, for configuring and inspecting Opto 22 SNAP PAC controllers, brains, and 1/0
In addition, PAC Project Professional adds:

«  OptoOPCServer, for OLE for Process Control (OPC) communication with OPC 2.0 clients

+  OptoDatalink, for sharing SNAP PAC System data with ODBC-compliant databases

«  SoftPAC, for running control programs on a software-based programmable automation
controller (PAC) designed for PC-based control. SoftPAC can also be purchased separately.
(See page 24 for more information.)

All of these software applications run on 32-bit and 64-bit versions of Microsoft Windows 10
Professional, 8.1 Professional, and 7 Professional, and on Vista Business (32-bit only).

Individual software components of PAC Project Pro are also available for separate purchase. For
example, if you need OPC connectivity but not the other Pro features, you can use PAC Project Basic
and purchase only OptoOPCServer.

The comparison chart on the following page details the differences between PAC Project Basic and
PAC Project Pro.
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PAC Project Basic and Professional Comparison Chart

The following table compares the features in version 9.6 of PAC Project Basic™ and PAC Project Professional™. For more
information about controllers, see Opto 22 form 1677, SNAP PAC Controller and Brain Comparison Chart.
Feature Basic Pro
PAC Control™ Basic ° °
PAC Control Professional °
PAC Display™ Basic ° °
PAC Display Professional °
Included software —
PAC Manager ° o
OptoOPCServer™ °
OptoDataLink ™ °
SoftPAC™ °
Control software: PAC Control
SNAP PAC S-series standalone industrial controllers ° °
Compatible SNAP PAC R-series on-the-rack controllers ° °
controllers
SoftPAC software-based controller ° °
Built-in 1/0 unit (in SNAP PAC R-series controllers) ° °
SNAP PAC brains ° °
i [ J [}
Compatible brains GAEB2 brains
E1 and E2 brains ° o
Serial mistic™ brains/bricks*: B3000-B, B3000, SNAP-BRS, B100, °
B200, G4D16R, G4D32RS, G4A8R
Controller to PC: Wired Ethernet ° °
Wireless 802.11a,b,g (Wired+Wireless controller required)
Controller to I/O:
S-series—Ethernet to EB brains and serial to SB and mistic brains ° °
R-series—Ethernet only. Wired+Wireless controllers support wireless
Network networking.
Controller to third-party devices: Ethernet or serial ° °
Support for Ethernet link redundancy or segmented control network °
Support for controller redundancy (S-series only) °
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Feature Basic Pro
Flowchart programming ° °
OptoScript programming o o
Subroutines (debuggable) ° °
Graphical debugger ° °
Main features
Conversion utility for OptoControl 4.1 (and higher) strategies °
Support for serial mistic I/O units* o
Ethernet link redundancy (with R-series 1/0 units) °
Controller redundancy* °
On SoftPAC (plus host task) 64 64
MaX|.mum charts On SNAP PAC S-series (plus host task) 32 32
running at once
On SNAP PAC R-series (plus host task) 16 16
PID algorithms for Ethernet 4 4
PID algorithm for mistic serial* -- 1
Proportional-inte- Loops per SNAP PAC brain 96 96
gral derivative (PID)
loops Loops per mistic brain/brick* -
Graphical tuner for Ethernet PID loops o o
Graphical tuner for mistic* PID loops o
Primary and secondary IP addresses for controllers and R-series °
Ethernet link 1/O units
redundancy
PAC Control commands can be used to control redundancy algorithm °
Controller PAC Redundancy Manager utility °
redundancy” Checkpoint blocks and redundant/persistent tags o
Modbus Integration Kit (serial and TCP) ° °
i i (] o
Additional toolkits™ Controller Area Network (CAN) Integration Kit
Other Integration Kits (Allen-Bradley DF1 Integration Kit, BACnet, TL1, ° °
DNP3, IEC60870-5)
HMI software: PAC Display
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Feature Basic Pro
Alarming ° °
Trending ° °
Logging ° °
Operator authentication and login ° °
3000-graphic library ° °
Main features
Additional graphics tools for PID and embedding web pages °
Data logging to MySQL, Microsoft® SQL Server, and other ODBC °
databases
Conversion utility for OptoDisplay projects °
Primary and secondary IP addresses for control engine °
Primary and secondary scanner °
SNAP PAC controllers ° °
Controllers Controllers running ioProject o L
supported
Controllers running FactoryFloor on Ethernet network °
OPC server: OptoOPCServer
OPC version OPC 2.0-compliant o
Database connectivity: OptoDatalLink
Databases Built-in, easy data transfer to Microsoft SQL Server, Microsoft Access, o °
supported MySQL, text files
PC-based control: SoftPAC
SNAP PAC (R-series and EB-series) @ i o
Compatible brains
G4EB2 brains @ e °

* Requires SNAP PAC S-series controller(s). See also SNAP-PAC-ROK Redundancy Option Kit.

** For more information, see Opto 22 form 1820, Communication Tools & Protocols for Opto 22 Products Technical Note.
*** Limited options using strategy logic if the user is an expert at database programming.

**** SoftPAC must be purchased separately.

Choosing Controllers

For controllers, choose from rack-mounted (R-series) or standalone (S-series) SNAP PAC industrially
hardened programmable automation controllers, or choose software-based SoftPAC for PC-based
control.
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SNAP PAC R-series controllers mount right on the rack with SNAP I/0
modules, and the controller includes I/0 processing as well as control
functions. Essentially, it is a controller and a brain in one package. The R-series
is ideal for cell control or less complex distributed systems. The R-series is lloT ~ ~ ﬂ
and developer ready with an included RESTful API (minimum firmware R9.5a rI'
and PAC Project R9.5000). 5

Choose the SNAP-PAC-RT if you need high-speed digital functions. Choose | EAL
the SNAP-PAC-R2 if you don't need high-speed digital. Otherwise, the two 5 Q J o ﬂ y
R-series controllers are identical. Factory Mutual-approved versions of both

controllers are available; part numbers end in -FM (SNAP-PAC-R1-FM and SNAP-PAC-R2-FM). These
FM models also meet ATEX standards. One model, the SNAP-PAC-R1-8, is used for upgrading older
I/0 units; it fits on a legacy SNAP B-series rack instead of a SNAP PAC rack.

SNAP PAC S-series controllers are standalone industrial controllers suitable for any size system,
even as large or complex as a traditional DCS. S-series controllers include a RESTful API for secure,
easy access to data for your lloT application or developer use (minimum firmware R9.5a and PAC
Project R9.5000).

S-series controllers are more powerful than the R-series and can run twice as many PAC Control
flowcharts simultaneously.

oPTO 22
SNAP PAC

Use S-series controllers if you have serial 1/0:

«  The SNAP-PAC-ST has three serial ports: one RS-485 for
serial 1/0, one RS-232 for modem/PPP use, and one ”{Bi E
RS-232 for other serial devices. The SNAP-PAC-ST-FMisa = 8™ =0
Factory Mutual-approved version. )

«  The SNAP-PAC-S2 has four flexible serial ports, all
software configurable for RS-485 or RS-232.

Used with PAC Project Professional, S-series controllers offer

additional options. They can be used for controller redundancy or network link redundancy (see
page 56). They also offer a migration path for customers with legacy serial mistic 1/0 units, as they
can communicate with and control this older hardware using PAC Project Professional.
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Both S-series and R-series controllers carry a 30-month warranty from date of manufacture.

All PAC controllers are also available in Wired+Wireless models (part numbers ending in -W).
These models add a third network interface for an 802.11a,b, or g wireless local area network (LAN).
Choose these if you anticipate communicating with computers or I/0 wirelessly. Wired+Wireless
models can communicate over either a wired or wireless network or over both at once. See more
about wireless networking on page 60.

For a detailed comparison of SNAP PAC R-series and S-series controller features, see the “SNAP PAC
Controller and Brain Comparison Chart”on page 28.

SoftPAC™ is a software-based programmable automation controller (PAC)
designed for PC-based control. SoftPAC gives you the choice of running your
control program in a Microsoft Windows environment rather than on a
standalone or rack-mounted PAC.

SoftPAC is ideal for machine builders or OEMs who may already have a PC in
their product or want to use one for a new design. SoftPAC can provide SOft PAC
significant savings in hardware costs for some applications.
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SoftPAC is for Ethernet-based communication only; it does not support serial /O units and cannot
communicate through serial ports within the PC. However, SoftPAC does support SNAP serial
modules on I/O racks.

SoftPAC is especially useful for applications requiring extended file storage, frequent access to files,
math-intensive processes, or a large number of control flowcharts running at the same time. For
example, industrial engineers working with gas density calculations, solar tracking, and encryption
can greatly reduce calculation time.
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Choosing Brains

For distributed I/0, choose among four SNAP PAC brains, depending on whether you need Fthernet
or serial connections and whether your application requires high-speed digital functions.
Ethernet Brains

The SNAP-PAC-EBT offers high-speed counting (up to 20 KHz), quadrature
counting, and frequency, period, and pulse measurement.

The SNAP-PAC-EB2 does not include high-speed digital functions. p

Factory Mutual-approved versions of both brains are available, with part !lﬁ ﬂ:
numbers ending in -FM (SNAP-PAC-EBT-FM and SNAP-PAC-EB2-FM). E« £
Both EB brains provide processing for SNAP analog, serial, 4-channel digital, !|° !]°
and high-density digital I/O modules. They also include PID loop control (up & = & L= &

to 96 loops per brain) and several communication capabilities, including

Modbus/TCP, SNMP (Simple Network Management Protocol), SMTP (email), and FTP (File Transfer
Protocol). Both brains have a 30-month warranty from date of manufacture.

Both EB brains have two switched Ethernet network interfaces. The two interfaces act just like a
network switch, which means you can connect them either in a standard Ethernet star configuration

or in a daisy-chain configuration. Daisy-chaining brains can significantly reduce the number of
network devices you would otherwise need to purchase. See page 61 for more information.

Both EB brains are also available as Wired+Wireless models, with an additional network interface for
an 802.11a,b, or g wireless LAN. These brains can communicate over a wired network, over wireless,
or both. See page 60 for more about wireless networking.

Serial Brains

The SNAP-PAC-SBT offers high-speed counting (up to 20 KHz), quadrature counting, digital
time-proportional output (TPO), and pulse generation and measurement.

The SNAP-PAC-SB2 does not include high-speed digital functions.

Both SB brains provide processing for SNAP analog, 4-channel digital, and high-density digital I/0
modules. They also include PID loop control (up to 96 loops per brain). SB brains communicate over
an RS-485 2-wire or 4-wire serial link, with baud rates from 300 baud to 230.4 Kbaud. Both brains
carry a 30-month warranty.

Comparing SNAP PAC Controllers and Brains

Many I/0 and communication features of SNAP PAC brains overlap with R-series controllers, but
there are also some significant differences. We've put all the SNAP PAC controllers and brains into
the comparison chart below, so you can choose the processors you need more easily.
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SNAP PAC Controller and Brain Comparison Chart

This table compares SNAP PAC controllers and brains using version 9.5 firmware and 9.6 PAC Project software (or higher).

FEATURE SNAP PAC Controllers SNAP PAC Brains
SW|] Standalone Rack-mounted Ethernet Serial
= =
= = L o3 |s
23| Se EHzz|-dadzla]c]
293 % @ledy B K FIRRLRE 859
R EEHEEHEIEEEEFIEIEIE
P8 RS R P P R
Slddlad|ad|d|laddladlalaldaladd|ala |a
<< < CS<YLC (<< (KIS ([
olZz2Z2Z (2| 2|22 2| 222 (2|22 222 | 2|2 |2
D] O |0 | DO DD D|DJODNDNND | DD [N
Two independent Ethernet network interfaces (two IP
addresses) for Ethernet link redundancy or segmenting net- @10 o 6 0|06 0 0 o0 O
works
Wireless LAN interface (802.11a, b, or g) aa L AN [ N o0
Two switched Ethernet network interfaces (one IP address) for ° o loele
multi-drop (daisy-chain) network configuration
Works with PAC Project software oj] o o006 06]j]0O0 0 O o0 0]jO0 © o0 0|0 o
Runs PAC Control strategies o] o 06/ 06/0]j]O0 O O o0 0O
Maximum PAC Control charts running at once (plus host task) | 64 | 32 [32(32|32] 16 (16| 16 |16| 16
SNAP PAC EB brains oj o o/0/0] O O 0 0|0
Compatible brains? SNAP PAC SB brains o o000
Onboard 1/O processor (brain) o |0 o o0 o0
) Ethernet (UDP/IP, 10/100 Mbps) oj o o/0/0] O 0 0 o0 0
Controller-to-brain com- [y 2lcc 1 AN (802.11a, b, or g) 2 oo 0 na
munication
Serial (RS-485) o (000
Ethernet (TCP/IP, 10/100 Mbps) o] o 0 0 0|0 o 0 0 0
Controller-to-PC com-  |Wireless LAN (802.11a, b, or g) aa o o0 LN
munication ; ;
PPP over dial-up modem, with hard- o o/lolol oo/ @ |lole
ware handshaking
Brain-to-host (PC or Ethernet (10/100 Mbps) [ ] [ ] o0
controller) communica- |Wireless LAN (802.11a, b, or g) n/a n/a n/a e 0
tion Serial (RS-485) oo
Total number of RS-232 serial ports bl 2 (400242 4 1| 1 |1]1]-0-|-0-]-0-]-0-]-0-|-0-
Number of RS-232 serial ports usable for PPP (on dial-up oo | 1c |1c]1e] 1el 1¢ [1¢] 1¢ [1¢] 1e] -0- | -0- |-0-1-0-1-0- | -0
modem)
Total number of RS-485 serial ports bb T 1 [4P| 1 [4P] -0- |-0-] -0- [-0-]-0-] -0- | -0- |-O-[-0-] 1 | 1
EtherNet/IP™ (Allen-Bradley® RSLogix® systems and others) © o0/ 0/ 0j0 o0/ 0 0 O0j0 o o 0
Modbus®/TCP (slave; maximum 8 master connections)°° © | 06/06 0jo0 o0/ 0 0/0]j0 o0 o 0
OPC driver support o] o o/ 0/0]j]0O0 0 ©0 0 0] O o (0o|o0]od|ed
RESTful API o o/ 0o/ 0j0O 0 0 o0 O
HTTP/HTTPS o oo 0ojo o o o o
OptoMMP memory-mapped protocol el ¢ oo o0]j 0o o0 © o0 0]jO © O OO O
SNMP (network management) ®© 06 0/ 0j0 0 0 0 0]j0 o o 0
FTP server, file system ® o/ 0|0]j0O o o o 0] o o oo
FTP client o] o o/ 0/0]j]0O0 0 0 0 O
PPP (for use with dial-up modems) ® o6 o0/ 0j0 o 0 o0 0
Email (SMTP client with authentication and attachments) ol o 00 0|0 o 0 O 06]j0 O o0 O
Scratch qu area for peer-tq-peer data (bits, floats, 32-bit inte- o olo/o]l o |0l o o/l e o olole!|e
gers, 64-bit integers, and strings)
Security for wireless network (WPA2-AES, WPA-TKIP, WEP) | @@ L AN S o o o0
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FEATURE SNAP PAC Controllers SNAP PAC Brains
SW|] Standalone Rack-mounted Ethernet Serial
= =
= =
2 1z/z| Fe| Fzz|-H.83 3
relad|lesldlessadcs|a|ononmn | 0]l (@
RN L R R A B A P A Ak
R EEEEEHEIEEEERIEIEIE
Qlzge|e|a|zaiaiagia)alagiada a]la o
Sldcdld|a|d|laddladalaldaladd|ala |a
E I I I (I I 4 I B 4 - I o I ¢
olZzZZ2( 2| 2|22 2| 222222222 | 2|2 |2
Dl o a]lonn| ond| o Oonn | B]ln | n
Security for wired Ethernet network (IP filtering, port access) 210 © 06 0] 06 o6/ 06 o o6)j06 o o 0
Realtime clock aa o o600 ojO0o o 0 o0 0] 0 o o|0]j0 O
Backup battery (recharges when brain has power)’ © 06 6 06j06 0 0 0/06j06 o o o0 °
Physical RAM (MB) aa 32 128 16 32 16
RAM available for Strategy (MB) 64 16 64 4 10 -
Battery-backed RAM (MB) 8 8 8 2 2 -
Flash memory (MB) 9 16 16 8 8 8
32-bit processor aa o o6/ o/ o] o6 o o o o] o0 o o|0]o o
Floating-point unit (FPU) aal @ o©/l0o|0]j O o/ 06 0 0
Removable data storage (microSD card slot) aa 32 GB max. 32 GB max.
= i
Power requirements aa 12 V:\))/E1\QD3CW 5.0t0 5.2 VDC 5.0t0 5.2 VDC
g maxk @ 1.2-1.5 Ak @ 750 mA—1.0 Ak
Operating Temperature in degrees C aa -20 to 60 -20 to 60 -20 to 60
Storage Temperature in degrees C -40 to 85 -40 to 85 -40 to 85
Humidity (non-condensing) aa 0-95% 0-95% 0-95%
Uses SNAP PAC mounting rack (4, 8, 12, or 16 modules) n/a ° o 0 o] O o |0 0]0 o
Uses SNAP B-series mounting rack (4, 8, 12, or 16 modules) |[n/a n/a °
Maxim.um numb.e!' of modules allowed on Igrgest rack: n/a o ol o ool o o | olelenm °
Any mix of 16 digital, 16 analog, and 8 serial m
Input latching o 06/ 0 00| O o |0 0]0 o
On/off status e 06| 6 o0 0] o0 o o|0j0o o
Watchdog timer e o/ o6 o0|0] o o o|(o0o]jo o
High-speed counting (up to 20 kHz)" o o ° ° ° °
Quadrature counting® o o ° ° ° °
Digital I/0 point features |On-pulse & off-pulse measurement” |n/a n/a o o o o o °
Frequency & Period measurement” o o ° ° ° L
TPO (time-proportional output) © o o o o0oj0 o o0 0j0 0
Digital totalizing" ®© 06/ 06 0 06]J]06 | 0 O 0|0 o
Pulse generation (continuous square ol ol o o/lele | 0oleolole|e
wave, N pulses, on-pulse, off-pulse)
Thermocouple linearization (32-bit o ol o lolel e o olole!|e
floating point for linearized values)
Minimum/maximum values o o/ 6  0/06]J]0 © O 0]0 O
Offset and gain o 06/ 0 0/0] O o o/ o0o]o o
Scaling o 0o/ 06 o0|0] o o o000 o
ﬁ;::lsog I/O pointfea-  |TpQO (Time-proportional output)? n/a n/a |06 06 o0/0]j0 o 0 0|0 0
Output clamping o 06| 6 (0 0] O o |06 0]0 O
Filter weight o 6/ 6 o 0] o o 06 0|0 o
Watchdog timer o o6/ 6 0/ 0] O o |0 0]0 o
Analog totalizingP © 0/ 06 0 06jJ]0O6 | 0 o 0|0 o
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FEATURE SNAP PAC Controllers SNAP PAC Brains
SW|] Standalone Rack-mounted Ethernet Serial
= =
= s = L o33
B 133 EHe ¥ Flodade &)
N[ N] |- N0 OMNM | m]mo m
B I N B R IR I B I N N
S HEE EEEEERE I EEEEFIELEEE:
2leea|ajajagaaga ajoaoga|aja o
En.n.n.n.n.n.n.n.n.n.n.n.n.n.n.n.n.n.n.n.
e R R I o o o i B o B o i - o B o - 4
olZ2ZZ2| 221222222 Z2|12Z2222 2|2 |2
DO D N[ D | ADJANAD| NN DJIANDAOONN OW |0
PID logic (maximum 96 PID loops per controller or brain) ® o6 66 o6 06j0O0 o o 0|0 o
Data |ogg|ng [ ] [ ] [ ] [ BN ] [ ] [ ] o [ ] [ ] [ ]
Digital events, alarm events, serial events p ® 06/ 6 o0 06]0 0 o0 0|00
n/a
Event messaging o o 6 06 06]j0 |0 o O
UDP streaming of I/O data to host ® 06/ 6 o 0j0o o o o
1/O point data mirroring and memory map copying ® 06/ 6 o 06j0o o o 0
aa As provided by the Microsoft Windows computer the software runs on. h Firmware 9.4a and loader 6.1a or newer. S-series with microSD &

bb SoftPAC cannot communicate through serial ports on the PC.

cc With firmware R9.4b & higher, 8 max connections. Lower firmware, 2 max. connections |i

a
b
c

For compatibility with legacy Opto 22 hardware, see form #1693.

Serial ports are software configurable for RS-232 or RS-485.

One port on SNAP-PAC-S1 supports DTR, DSR, and CD signals and bidirectional
flow control on RTS and CTS. All ports on SNAP-PAC-S2 support DTR and DCD
signals and bidirectional flow control on RTS and CTS. The port on SNAP-PAC-R1
and -R2 supports DTR and CD signals, and bidirectional flow control on RTS and
CTS.

Available with OptoOPCServer and PAC Control, through a SNAP PAC controller.
SoftPAC includes Status Read, Status Write, and Scratch Pad memory map areas.
Models manufactured before August 2007 and S1s with serial numbers 625653 and
lower have user- replaceable backup batteries. See original user guide.

Function of Flash memory is implemented via a file; size is limited only by disk space.

Choosing I/0

Up to this point, your choices have been easy: just two possible software suites, three basic types of
controllers, and four brains. Now the choices suddenly expand to include the full range of SNAP 1/O:
digital, analog, and serial input and output modules that directly connect to the devices, sensors,
actuators, and machines you need to monitor and control.

=~

= oo o S 3

manufacture date older than 06/14 supports max. 2 GB microSD.
Units with serial numbers lower than 500,000 have an 8-24 VDC
input voltage rating. Verify voltage on the unit’s faceplate before
applying power.

Higher requirement applies to -W models.

SNAP-PAC-R1s with serial numbers lower than 600,000, and all
SNAP-PAC-R1-Bs: limited to eight 4-point digital modules per rack.
Not supported: serial, motion control, Profibus, & Wiegand modules.
Four-channel modules only; not on high-density modules.
Requires a SNAP-IDC5Q quadrature input module.

Requires a SNAP PAC controller and PAC Control commands.
Requires a SNAP analog TPO module (SNAP-AOD-29).

Does not support serial events.

One thing makes your choice easier: all SNAP 1/O modules work with all EB brains and R-series
controllers, even Wired+Wireless models. And all SNAP I/0 modules except serial modules work

with SB brains.

To choose I/0, take a look at the signals produced and received by everything you will monitor and
control. Determine the combination of signals and the number of input and output points required
at each physical location. Also look at the amount of wall or cabinet space available for the
distributed I/0; if space is limited, you may want to use higher-density modules.

The next few sections include data to help you choose the I/0 you need.

Module charts beginning on page 32 show signal types and ranges, number of points, isolation,
agency approvals, and more. Module specifications are in Appendix A (page 123).

Mounting rack information is on page 39.

SNAP PAC System Specification Guide




CHAPTER 2: CHOOSING SYSTEM COMPONENTS

About Isolation

Opto 22 SNAP I/0 modules provide various types of isolation to protect your system. Check the
module charts and specifications to see which modules have which types. Here are the types of
isolation and what they mean:

Optical isolation—Optical isolation on all solid-state modules provides 4,000 volts of transient
(4000 V for 1 ms) protection for sensitive control electronics from industrial field signals. Optically
isolated modules are isolated from all other modules on the same rack and from the I/O processor.

Channel-to-channel isolation—Channel-to-channel isolation (sometimes called “galvanic”
isolation) provides isolation between points within the same module. On modules with this type of
isolation, a measurement of the resistance between any terminal of one channel and any terminal of
another channel will show infinite resistance. Modules that do not have channel-to-channel
isolation have points that share a connection of the field signal (typically the common) inside the
module.

Transformer isolation—Transformer isolation on analog modules helps prevent ground loop
currents from flowing between field devices and causing noise that produces erroneous readings.
Ground loop currents are caused when two grounded field devices share a connection, and the
ground potential at each device is different. Analog modules provide 1500 volts of transformer
isolation.
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Digital Input Modules

The following table compares SNAP digital input modules. For usage information, see “SNAP Digital
Q&A"on page 34. Detailed specifications are shown on the page in the Specs column.

Input signal Isolation’ Part number Approvals «:a. Notes
[} » 0
Type Range 2 |3 a ~ 5 o
B < w
s |o ©l<|g |3
-10 to -32 VDC 32| ® | 5 | SNAP-IDC-32N* 6 ° im | L | Positive common |4
High density
2.5t0-12 VDC 32| ® | 5 |SNAP-IDC-32DN* | © ° im | L | Positive common g
High density
2.5t0 12 VDC 32| © 5 | SNAP-IDC-32D* 6 ° IM | L | High density 129
2.5-16 VDC 4| ® | ® |SNAP-IDC5-FAST | ® oo ® | M | L | High speed 127
2.5-28 VDC 4| ® | ® | SNAP-IDC5D oo o ° M| L 126
2.5-28 VDC 4| ® | ® | SNAP-IDC5DFM ° oo ® M| L 125
10-32 VDC 32| ® | 5 | SNAP-IDC-32* 6loe|o IM | L | High density 129
10-32 VDC 32| © 5 | SNAP-IDC-32-FM* | © oo IM | L | High density 129
10-32VDC/VAC | 16| ® | ® | SNAP-IDC-164 oo IM | L | High density 130
10-32 VDC 4| ® | ® | SNAP-IDC5 ° ° M| L 126
10-32 VDC 4| ® | ® | SNAP-IDC5FM ° oo M| L 125
10-32 VDC 4| ® | ® | SNAP-IDC5MA ° ° IM | 30 | Diagnostic 127
Voltage switches
15-28 VDCIVAC | 16| ® | ® | SNAP-IDC-HT-164 ° M | L | Leakage tolerant |,
High density
15-32 VDC 4| © ® | SNAP-IDC5-HT ° ° IM | L | Leakage tolerant | 126
18-32 VDC 4| ® | ® | SNAP-IDC5-FAST-A o0 ° IM | L | High speed 127
35-75VDCVAC | 4 | ® | ® | SNAP-IDC5G olo|o M| L Ig'r?:om applica- | 156
70-130 VAC/VDC | 16| ® | ® | SNAP-IAC-K-164 ° IM | L | High density 130
90-140 VAC/VDC | 16| ® | ® | SNAP-IAC-164 ° IM | L | High density 130
90-140 VAC/VDC | 4 | ® | ® | SNAP-IAC5 oo o ° M| L 124
90-140 VAC/VDC | 4 | ® | ® | SNAP-IAC5FM oo M| L 125
90-140 VACNDC | 4 | ® | ® | SNAP-IAC5MA o oo IM | 30 | Diagnostic 124
switches
180280 VAC/VDC | 16| ® SNAP-IAC-A-164 ° IM | L | High density 130
180-280 VAC/VDC | 4 | © SNAP-IAC5A ° ° ° M| L 124
180-280 VAC/VDC | 4 | ® | ® | SNAP-IAC5AFM ° ° M| L 125
Dry Normally open 4| © SNAP-IDC5-SW ° ° IM | L | Self wetting 128
Contact | Normally closed 4| © SNAP-IDC5-SW-NC | ® | @ | @ IM | L | Self wetting 128
Quadrat | 4 4 vpc 2| ® | ® |SNAP-IDC5Q o oo o || |Quadralureinput | 4o
ure (two axes)

1 For more information on isolation, see “About Isolation” on page 31.
2 RoHS categories: IM = Industrial Control & Monitoring Instruments; LF = lead-free

3 Warranty period: L = Lifetime; 30 = 30 months from date of manufacture

4 For wiring options, see page 45.
5 Each group of 8 points is isolated from the other groups on the same module. Points within a group are not isolated from each other.
6 Status LEDs for individual points are available on a separate breakout board.
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Digital Output Modules

The following table compares SNAP digital output modules. For usage information, see “SNAP
Digital Q&A”" on page 34. Detailed specifications are shown on the page in the Specs column.

Output signal " Isolation Part number Approvals .} Notes "
Type Range § E 2 é Slwls|S x ‘}‘g E §_
g |5 2|o|=10 kg |2 ?
12-250 VAC 4| @ SNAP-OAC5 o o o ° M| L 131
12-250 VAC 4| @ SNAP-OAC5FM ° o o M| L 132
Voltage | 12-250 VAC 4| ® | ® | SNAP-OACS5-i o oo M| L 131
(AC) 12-250 VAC 4| ® | ® | SNAP-OACS5-FM ° oo M| L 132
12-250 VAC 4| ® | ® | SNAP-OAC5MA olo|o IM | 30 E\l;‘f‘crr‘;ssﬁc 131
5-60 VDC 32| ® | 4 | SNAP-ODC-32-SNK® 6le|eo IM | L | High density 139
5-60 VDC 32| ® | 4 | SNAP-ODC-32-SRC?® 6le|eo IM | L | High density 139
5-60 VDC 32| ® | 4 | SNAP-ODC-32-SNK-FM5 | 6 o o0 IM | L | High density 139
5-60 VDC 32| ® | 4 | SNAP-ODC-32-SRC-FM® | 6 o o IM | L | High density 139
5-60 VDC 4| ® | ® | SNAP-ODCS5-i o oo M| L 137
5-60 VDC 4| ® | ® | SNAP-ODC5-FM ° oo o M| L 136
Voltage | 5-60 VDC 4| ® | ® |SNAP-ODC5MA olo|o IM | 30 SD\;/?SC’;]‘;SSt'C 137
(bC)
5-60 VDC 4| @ SNAP-ODC5SNK oo o ° M| L 134
5-60 VDC 4| @ SNAP-ODC5SNKFM ° o o M| L 135
5-60 VDC 4| @ SNAP-ODC5SRC o o o ° M| L 134
5-60 VDC 4| @ SNAP-ODC5SRCFM ° o o M| L 135
5-200 VDC 4| ® | ® | SNAP-ODC5A-i oo o M| L 137
5-200 VDC 4| ® | ® | SNAP-ODC5A-FM ° oo M| L 136
5-200 VDC 4| @ SNAP-ODC5ASNK oo o M| L 137
:\élaelchan 6A@ 250 VAC | 4 ® | SNAP-OMR6T-C’ oo o IM | 30 | SPDT (Form C) 140
Relay | 30 vDC 4 ® | SNAP-OMRS6-C o oo IM | 30 | SPST (Form C) 140
Normally open | 4 ® | SNAP-ODC5R ° ° ° IM | 30 | Reed relay, <10 VA | 134
Dry Normally open | 4 ® | SNAP-ODC5RFM ° LA IM | 30 | Reed relay, <10 VA | 135
Contact | Normally closed | 4 ® | SNAP-ODC5R5 ° ° IM | 30 | Reed relay, <10 VA | 134
Normally closed | 4 ® | SNAP-ODC5R5FM ° LA IM | 30 | Reed relay, <10 VA | 135
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Output signal Isolation’ Part number Approvals o, Notes
(] » - 7]
2= 2 c o
Type Range E g B ULl s ﬁh‘;‘{:’ g (%
= =)
8§ |5 Cl:lolg|g (s
1 For more information on isolation, see “About Isolation” on page 31.
2 RoHS categories: IM = Industrial Control & Monitoring Instruments; LF = lead-free
3 Warranty period: L = Lifetime; 30 = 30 months from date of manufacture
4 Each group of eight points is isolated from the other groups. Points within a group are not isolated from each other.
5 For wiring options, see page 45.
6 Status LEDs for individual points are available on a separate breakout board.
7 UL approval pending
SNAP Digital Q&A
Q: What is the difference between the SRC and SNK digital DC output
modules?

A: SRCand SNK stand for SouRCing and SiNKing, respectively. Because one fuse is used for all output
channels on the module, Opto 22 designed two different varieties. The selection of the module type
depends on which side of the load the module is placed on. Typically, a SRC module is used
between the + terminal and the load, while a SNK module would be used between the load and the
—, ground, or common terminal. Please note that if the wrong module is used in the wrong place, all
channels will effectively become common and all loads will be activated if any one channel is
turned on.

Q: Why is there only one digital AC output module when there are two DC
modules?

A: Only one AC module design is required, because unlike the transistors used in the DC modules,
the switching devices used in the AC module are non-polar. So as long as all channels on the
module are wired in the same way, the AC module can be used for sourcing or sinking.

Q: Is there any way to get more than 0.75 A current capacity out of each
channel on the 4-channel digital output module?

A:Yes. SNAP 4-channel digital output modules are not rated on a channel-to-channel basis; instead,
the entire module is rated for a maximum of 3 A. Any one channel on the module can carry up to

3 A, aslong as the total current being carried by the module is 3 A or less. Thus, two of four channels
can be used to carry 1.5 A each, with two channels unused.

Q: Can | wire the channels on a SNAP digital output module in parallel to
obtain a higher current rating?

A:This question is related to the question above. There really isn't a need to wire channels in parallel,
because each channel can carry up to 3 A; just be certain that the total current passing through the
module is 3 A or less. Wiring the channels in parallel will not make any difference as far as
performance goes; one channel will likely activate before the others and thus take up the entire load
itself anyway. Parallel wiring does allow for some automatic fallback redundancy in case one
channel fails open, however.

Q: Is there a SNAP digital input module for DC voltages over 32V?

A:Yes. SNAP AC input modules may be used for DC input up to their voltage rating. For example, a
SNAP-IACS can be used to read 125 VDC input signals. Most SNAP input modules use a full-wave
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rectifier on the input, allowing the module to be used as an AC or DC input and making it resistant
to reversed-polarity installations.

Q: Is there a way to read low-voltage AC signals with a SNAP input module?

A:Yes. In the same way that SNAP AC modules can be used for DC, some SNAP DC modules can be
used to take low-voltage AC signals, such as the 24 VAC commonly used in HVAC systems. This is

allowable with all SNAP DC modules containing a full-wave rectifier.

Analog Input Modules

The following table compares SNAP analog input modules. For resolution information, see “SNAP

Analog Q&A"on page 38. Detailed specifications are shown on the page in the Specs column.

Input signal Isolation’ Part number Approvals Notes
Type Range P o "3- o
£ |8 |s|E x|% | 8 8
g 1223 S|8E|3|1E]3 (5 &
§|o|¢ clz|g |3
=
-20 to +20 mA 32 |0 ©® | SNAP-AIMA-32% o o L 145
-20 to +20 mA 32| O ® | SNAP-AIMA-32-FM*4 o 0 L 145
-20 to +20 mA 8 | @ ® | SNAP-AIMA-8 ° L 144
-20 to +20 mA 4 | @ ® | SNAP-AIMA-4 o o 0 ® M| L 144
-20 to +20 mA 2 | @ ® | SNAP-AIMA o 0 0 IM| L 144
Current -20 to +20 mA 2 | ®|®|® | SNAP-AIMA-i o oo M| L 146
-20 to +20 mA 2 | ®| ®| ®|SNAP-AIMA-SRC ° im | L |sclated loop 147
excitation
-20 to +20 mA 2 | ® | ®| ®|SNAP-AIMA-SRC-FM oo im | L |sclated loop 147
excitation
-1to+1 mA 2 | ®| ®| ® | SNAP-AIMA2-i ] IM| L 145
4-20 mA 2 |®|® | ® SNAP-AIMA-iH ° IM | L [ HART protocol 145
2 or3mviv 2 | @ ® | SNAP-AILC ] IM | L |Load cell devices | 142
3or4 mvViv 2 | @ ©® | SNAP-AILC-2 o L |Load cell devices | 142
-50 to +50 mV or
° ° } N elo |0
95 to 425 mV 4 SNAP-AIMV2-4 IM| L 149
-50 to +50 mV or -25 2 | ® ® | SNAP-AITM-2 o 0 IM| L 154
to +25 mV (or thermo- olele ] °
Voltage | couple) 2 SNAP-AITM2-i IM | L 155
(mV) +/-75. +/-50 or+/-25 | 8 | ® ® | SNAP-AITM-8 o0 M| L 156
mV (or thermocouple) | g | ® ® | SNAP-AITM-8-FM o 0 M| L 156
-150 to +150 mV or
° ° N 3 elo o
7510 +75 mV 4 SNAP-AIMV-4 IM| L 149
-150 to +150 mV or 2 SNAP-AITM IM| L 153
-75to +75 mV (or
thermacouple) 2 |®|® | ® | SNAP-AITM-i oo o IM | L 154
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Input signal Isolation’ Part number Approvals Notes
Type Range @ E = 0
E = E ~ f= (3]
g 2|8|s (82|38 (2 |5 &
B | T8
§|o |t Clz|g |3
=
-10 to +10 VDC or
[ ] - 304 [ BN J
510 +5 VDC 32 SNAP-AIV-32 L 158
Voltage (V) :;Ot<:0+g1\(/)D\éDC or 2|e ® | SNAP-AIV-32-FM* oo L 158
-10 to +10 VDC or
[ ] [ ] - - (]
510 +5 VDC 8 SNAP-AIV-8 L 158
-10 to +10 VDC or
[ ] [ ] - : [ BN BN ] [ ]
510 +5 VDC 4 SNAP-AIV-4 IM| L 157
-10to +10 VDC or 2 |® ® | SNAP-AIV o oo M| L 157
Voltage (V) |- t0 +5 vDC
-10 to +10 VDC or .
[ BN NN J - _ [ BN BN ]
510 +5 VDC 2 SNAP-AIV-i IM| L 156
-100 to +100 VDC 2 | ®| ®| ® | SNAP-AIV2-i o M| L 157
pHiorp |11V 2 |®|®|®|sNAPpHIORP o L | pH or ORP probes | 163
0-10 ARMS 2 |© ® | SNAP-AIARMS o 0 0 IM| L 141
0-10 ARMS 2 | ®| ®| ®|SNAP-AIARMS-i o M| L 142
RMS 0-10 ARMS 2 | @ | ®| ® | SNAP-AIARMS-i-FM |0 IM| L 142
0-250 V RMS 2 |@ ® | SNAP-AIVRMS o 0 0 IM| L 159
0-250 V RMS 2 | ®| ®| ®|SNAP-AIVRMS-i o IM| L 159
0-250 V RMS 2 | ®| @ ®|SNAP-AIVRMS-i-FM o0 IM| L 159
Rat 0-25,000 Hz 2 | @ ©® | SNAP-AIRATE o 0|0 M| L 148
ate
2 Hz to 500 kHz 2 | ®| @ ® | SNAP-AIRATE-HFi ] IM| L 148
ig;nio' 10, 0r5K 4| ® | SNAP-AIR40K-4 oo o IM | L | Thermistor input | 153
400, 200, 100, 50, 40,
Resistance |20, 10, 5, 4, 2, or 1 8 | ® ® | SNAP-AIR400K-8 o o L | Thermistor input 152
K Ohm; or 500 Ohm
Multiple ranges from ° ° ole
0-8000 Ohm 8 SNAP-AIRTD-8U IM | L [Alsotemperature | 151
Voltage Dual-range voltage 1@ ©® | SNAP-AIV-72 o IM | L | Aluminum industry
85-250 VAC RMS 5@ ° : ° Single-phase
0-10 AC amps RMS 4 SNAP-AIPM ML power monitoring 160
Curreny | 857300 VAC RMS 145 | ® ® | SNAP-AIPM-3 ° im | L | Three-phase 161
0-5 AC amps RMS power monitoring
voltage
85-300 VAC RMS Three-phase
0-0.333 VAC (from 145 | @ ® | SNAP-AIPM-3V ] IM| L P Y 161
CTs) power monitoring
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ICTD 8 | @ ® | SNAP-AICTD-8 o IM| L 143
ICTD 4 | @ ® | SNAP-AICTD-4 o 0 0 IM 143
ICTD 2 | @ ® | SNAP-AICTD o 0 0 IM| L 143
100 Ohm Platinum 2 |® ® | SNAP-AIRTD o|o o M| L 150
RTD
10 Ohm Copper RTD 2 | @ ® | SNAP-AIRTD-10 o IM| L 150
1000 Ohm Platinum |, | o ® | SNAP-AIRTD-1K ° M| L 150
RTD
1K Ohm Pt/Ni RTD,
100 Ohm Pt/Ni RTD .
’ o o - - [ BN J
120 Ohm Ni RTD, 8 SNAP-AIRTD-8U IM | L [Also resistance 151
10 Ohm Cu RTD
Tempera- | Thermocouple type 2 | @ ® | SNAP-AITM-2 o0 IM | L 154
ture B,C,D, G,N,T,R,S (or
-50 to +50 mV or -25 2 | ®| @ | ®|SNAP-AITM2-i [ BN BN J M| L 155
to +25 mV)
Thermocouple type g |® ® | SNAP-AITM-8 ° M| L 156
B,C,D,E,G,J,K,N,R,S,
T(or +/-75,+/-50,0r | g | @ ® | SNAP-AITM-8-FM o0 M| L 156
+/-25 mV)
Thermocouple type 2 | @ ® | SNAP-AITM o0 M| L 153
E,J,K (or -150 to +150
mV or 2 | ®| ®| @ |SNAP-AITM-i o 0 o0 IM| L 154
-75to +75 mV)
Thermocouple type
B,C,D,E,G,J,K,N,R,S .
y i) 1=y 3V TNy ’ 1y . . . _ _ .
T (or +/-150, +/-75, 4 SNAP-AITM-4i IM| L 155
+/-50, or +/-25 mV)

1 For more information on isolation, see “About Isolation” on page 31.

2 RoHS categories: IM = Industrial Control & Monitoring Instruments; LF = lead-free

3 Warranty period: L = Lifetime; 30 = 30 months from date of manufacture

4 For wiring options, see page 45.

5 Two points of physical input (current and voltage) per phase, plus calculated data points (true power, volt-amps)
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Analog Output Modules

The following table compares SNAP analog output modules. For resolution information, see “SNAP
Analog Q&A," below. Detailed specifications are shown on the page in the Specs column.

put?

0-20 mA ° ® | SNAP-AOA-28 ° IM 166
4-20 mA ° ® | SNAP-AOA-23 ° IM 164
4-20 mA ® | @ | ®  SNAP-AOA-23-iSRC ° IM Isolated loop sourcing | 165
Current
4-20 mA ® (@ | ® | SNAP-AOA-23-iISRC-FM ° IM Isolated loop sourcing | 165
4-20 mA ® @ | ®  SNAP-AOA-23-iH ° IM HART protocol 164
4-20 mA ° ® | SNAP-AOA-3 ° IM 164
4 t0 20 mA
0to 20 mA
Current/ | 0to 5VDC . .
[ ] [ ] - - [ ]
Voltage | 0 to 10 VDC SNAP-AOVA-8 IM Multifunction 164
-5to +5 VDC
-10to +10 VDC
-10to +10 VDC ° ® | SNAP-AOV-27 ° IM 169
0-10vDC ° ® | SNAP-AOV-25 ° IM 168
0-10vDC ° ® | SNAP-AOV-5 ° IM 168
Voltage ] )
560 VDC ® | ®© | @ | SNAP-AOD-29 ° IM ;LT4e'pr°p°”'°”a' out-| 467
2.5-24 VDC ® | ® | ® | SNAP-AOD-29-HFi ° IM Time-proportional out- | 4 &7

1 For more information on isolation, see “About Isolation” on page 31.

2 RoHS categories: IM = Industrial Control & Monitoring Instruments; LF = lead-free

3 Warranty period: L = Lifetime; 30 = 30 months from date of manufacture
4 SNAP-PAC brains and rack-mounted controllers with high-speed digital functions also provide TPO on digital output modules.

SNAP Analog Q&A
Q: What type of resolution do SNAP analog inputs provide?

A: SNAP analog input modules have a typical resolution of +25,000 counts. This equates to roughly
14.5-bit resolution plus sign, or 15.5-bit full-scale resolution. These odd resolutions are a result of the

inherent accuracy of the input amplifiers used to buffer the analog-to-digital converter from the

signal source. While the analog-to-digital converter may be capable of providing higher resolution
numbers, these numbers are not useful because of the low precision level of the signal conditioning

circuitry and the amount of noise inherent in any electrical signal.

Q: What type of resolution do SNAP analog output modules achieve?
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A: SNAP analog outputs are 12-bit resolution, yielding 4,095 counts from zero to full-scale.

Serial Communication Modules

Serial communication modules can be used with all EB brains and R-series controllers. They cannot
be used with SB serial brains. The following table compares SNAP serial communication modules.
Detailed specifications are shown on the page in the Specs column.

Input/output Isolation’ Part number Approvals o Notes
2 E g 8
5|8 |5 lu < || £ 2
o = T -l = = (7)) I ‘(a (7))
2| O
8§ |6 Llolg |z
RS-232 2| © ® | SNAP-SCM-232 ° LA IM | 30 | Optional RTS/CTS flow control | 171
RS-485/422 2| @ ® | SNAP-SCM-485-422 | @ LA IM | 30 | 2-wire or 4-wire 171
RS-485/422 4 | © SNAP-SCM-MCH16 | @ ° IM | 30 | Motion control interface 174
Profibus® 1 ° ® | SNAP-SCM-PROFI | @ ° IM | 30 | Links to Profibus networks 172
serlal synchronous 2 ° ® | SNAP-SCM-SSI ° ™ | 30 For Ilqear or'rotary transducers 173
interface used in motion control
Pulse & direction 2| @ SNAP-SCM-ST2 o ° IM | 30 | For stepper motors 175
Controller Area 1] @ SNAP-SCM-CAN2B oo IM | 30 | Transmit and receive 176
Network (CAN)
Wiegand® 2 P ® | SNAP-SCM-W2 ° ° ™ | 30 ?/r:/éigsfrr;d protocol for security 177

1 For more information on isolation, see “About Isolation” on page 31.

2 RoHS categories: IM = Industrial Control & Monitoring Instruments; LF = lead-free
3 Warranty period: L = Lifetime; 30 = 30 months from date of manufacture

4 Two ports if module is in 2-wire mode; one port if in 4-wire mode

I/0 Mounting Racks

SNAP PAC mounting racks hold one processor (brain or R-series controller) and up to 4, 8,12, or 16
modules. Use two 4-40 by A-inch standard machine screws to hold each module securely in
position on the SNAP rack. All kinds of SNAP /O modules—analog, 4-channel and high-density
digital, and serial—can be mixed together on any rack with any processor, including
Wired+Wireless EB brains and R-series controllers. (Exception: a SNAP-PAC-R1-B controller mounts on
legacy SNAP B-series racks. This controller is used to update older I/O racks to the SNAP PAC System.)

Mounting rack part numbers are:

+  SNAP-PAC-RCK4 (up to 4 modules)
SNAP-PAC-RCK4-FM (Factory Mutual approved)

+  SNAP-PAC-RCK8 (up to 8 modules)
SNAP-PAC-RCK8-FM (Factory Mutual approved)

+  SNAP-PAC-RCK12 (up to 12 modules)
SNAP-PAC-RCK12-FM (Factory Mutual approved)

SNAP PAC System Specification Guide



CHOOSING POWER SUPPLIES

+  SNAP-PAC-RCK16 (up to 16 modules)
SNAP-PAC-RCK16-FM (Factory Mutual approved)

If cabinet space for distributed 1/O is limited and the capabilities fit your needs, choose higher
density modules.

Choosing Power Supplies

Primary Power Supply

NOTE: For a more general discussion of using power supplies with Opto 22 systems, see Opto 22 form
#1271, a technical note available on our website at www.opto22.com.

SNAP racks use a 5 VDC power source (5 VDC [-0.0, +0.1] at minimum 4.0 amps recommended). For
systems using AC source voltage, the SNAP-PS5 or SNAP-PS5U power supply is recommended. For
DC systems, such as those using DC backup power, the SNAP-PS5-24DC offers DC-to-DC power.

In general, we recommend you use an independent, isolated, regulated power supply locally
with each rack. Local isolated supplies offer these advantages:

«  Short supply conductors, which minimize losses

«  Power redundancy, so the failure of a single supply causes only a single rack failure, not a total
system failure

«  Fewervoltage drops and ground loops. (Voltage drops and subsequent ground loops may
occur when power is distributed over a large system.)

Always use a separate power supply for the field side of the 1/0. Using the rack supply for field
actuation and monitoring defeats the isolation the I/O module offers and therefore increases the
chance of a ground loop within the control system. Additionally, a sudden change of current on the
field side can cause undesirable voltage fluctuations that may interfere with the computer’s
operation.

Determining Power Requirements

Both the SNAP-PS5 and the SNAP-PS5-24DC power supplies provide 5 VDC power for loads up to

4 amps. The SNAP-PS5U provides 5 VDC for loads up to 5 amps. In most cases this power is sufficient
for a SNAP processor, a rack, and the associated I/0 modules. However, some combinations of
modules, especially serial modules, may require additional power. You can use the following tables
to help determine power needs for your I/0 units.

Processor Power Requirements

Processor (Brain or Rack-mounted Controller) Power Req. (Amps)*
SNAP PAC R-series controllers (all wired models) 1.200
SNAP PAC R-series controllers (Wired+Wireless) 1.500
SNAP PAC EB and SB brains (all wired models) 0.750
SNAP PAC EB brains (Wired+Wireless) 1.000
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Processor (Brain or Rack-mounted Controller) Power Req. (Amps)*

*Current from 5-volt supply

1/0 Unit (Processor, Rack, and I/0 Modules) Power Requirements Worksheet

Item

Quantity

X Power
Req. (Amps)

Total Power
Required (Amps)’

SNAP processor (Enter Amps from Processor Power Require-
ments table)

SNAP-IDC5-SW digital input module

SNAP-IDC5-SW-NC digital input module

SNAP-AITM-8 analog input module

Isolated analog input and output modules (part numbers end-
ing in -i or iISRC) except SNAP-AITM-4i

0.200

All other 4-channel digital input and output modules except
mechanical relay outputs (not high-density digital modules)

0.050

SNAP mechanical power relay output modules

0.160

SNAP-AICTD, AICTD-4 analog input modules
High-density digital input and output modules
SNAP-AIMA-32, SNAP-AIMA-iH, SNAP-AIV-32, and
SNAP-AITM-4i analog input modules

All analog output modules except SNAP-AOA-iSRC and
SNAP-AOD-29-HFi

0.150

SNAP-AOD-29-HFi

0.300

SNAP-AIPM power monitoring module
SNAP-AIPM-3, SNAP-AIPM-3V power monitoring modules

0.100

SNAP-AILC and AILC-2 load cell modules

0.120

SNAP-AIRTD-8U analog input module

0.135

SNAP-AIARMS analog input module

SNAP-AIVRMS analog input module

SNAP-AICTD-8 analog input module

SNAP-AIMA, AIMA-4, and AIMA-8 analog input modules
SNAP-AITM and AITM-2 analog input modules
SNAP-AIMV-4 and AIMV2-4 analog input modules
SNAP-AIV, AlV-4, and AlV-8 analog input modules

0.170

SNAP-AIRTD analog input module
SNAP-AIR40K-4 analog input module
SNAP-AIR400K-8 analog input module
SNAP-AIRATE analog input module

0.190

SNAP-AIRATE-HFi analog input module

0.210

SNAP-SCM-ST2 and SNAP-SCM-SSI serial modules

0.200

SNAP-SCM-232, SNAP-SCM-485-422, SNAP-SCM-PROFI
SNAP-SCM-MCH16 not powering a breakout board

0.250

SNAP-SCM-MCH16 powering a breakout board

0.700

Total
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X Power Total Power

Item Quantity Req. (Amps) | Required (Amps)'

1 Current from 5-volt supply

IMPORTANT: For a SNAP-PS5 or a SNAP-PS5-24DC powver supply, the total power required must not exceed
4 Amps. For a SNAP-PS5U, the total power required must not exceed 5 Amps.

Loop Power Supply

Some analog modules (for example, some SNAP-AIMA modules) also require a current loop supply,
which can be provided by the SNAP-PS24 or the SNAP-PS24U. Both offer 24 volts of DC power, the
SNAP-PS24 at 0.75 A and the SNAP-PS24U at 1.25 A.

Warranty Information and Agency Approvals

The Opto 22 warranty on all SNAP power supplies is 30 months.
The SNAP-PS5, SNAP-PS24, and SNAP-PS5-24DC power supplies are Factory Mutual approved.

Simplifying Installation with SNAP TEX Accessories

Wiring field devices to I/0 can be a time-consuming and expensive process. SNAP TEX wiring and
mounting accessories make it easier to install and wire your SNAP PAC System.

SNAP TEX cables are pre-made cables that snap into I/O modules and provide flying leads or a
connector for field wiring. You can use these cables with SNAP TEX breakout boards or your own
boards, or wire directly to field devices. To choose cables for your SNAP I/O modules, see the tables
beginning on page 42.

SNAP TEX breakout boards move terminals away from the crowded rack area for easier
installation and maintenance. Some offer additional features such as built-in fusing, bussed power

to loads, and G4 modules or mechanical relays for higher current switching. To choose the breakout
boards to use with your I/0 modules and cables, see the tables beginning on page 42.

For more information on SNAP TEX cables and breakout boards, see form #1756, the SNAP TEX Cables
and Breakout Boards Data Sheet.

DIN-rail clips and kits mount power supplies, controllers, and 1/0 mounting racks to DIN rails. To
find out which DIN-rail clips to use (and how many), see the table on page 46.

Mounting and wiring tools, spare parts, jumper straps, and rack adapters for use with legacy
brains are also available. See form #1772, the SNAP TEX Mounting & Wiring Tools and Spare Parts Data
Sheet for more information.

Module, Breakout Board, and Cable Compatibility Charts

In the charts starting on the following page, look in the left column for the module you have.
Choose the breakout board in the right columns. Compatible cables are shown in the table cells in
the center.
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4-Channel Digital Modules

Breakout Board

Module SNAP-TEX-MR10-4
SNAP-TEX-32* | SNAP-TEX-FB16-H | o\ )b TEX-MR10-16

SNAP-TEX-FB16-L | o\ A b TEX-MR10-16C

Digital input modules—4-point

SNAP-IAC5
SNAP-IAC5A
SNAP-IAC5AFM
SNAP-IAC5FM
SNAP-IAC5MA
SNAP-IDC5MA

SNAP-TEX-CBS6 * | SNAP-TEX-CBS6 * | Not used for inputs

SNAP-IDC5
SNAP-IDC5-FAST-A
SNAP-IDC5-HT

EAAHIDED gmﬁﬁ-igi-gggg SNAP-TEX-CBO6 Not used for inputs
SNAP-IDC5DFM SNAP-TEX-CBS6 SNAP-TEX-CBS6
SNAP-IDC5FAST

SNAP-IDC5FM

SNAP-IDC5G

SNAP-IDC5Q SNAP-TEX-CBS6 | Not used Not used for inputs

SNAP-IDC5-SW

SNAP-IDC5-SW-NC SNAP-TEX-CBS6 | Not used Not used for inputs

Digital output modules—4-point

SNAP-ODC5-
SNAP-ODC5-IFM
SNAP-ODC5A-I SNAP-TEX-CBS6 * | SNAP-TEX-CBS6 *
SNAP-ODC5A-IFM
SNAP-ODC5MA

SNAP-TEX-CBO6
SNAP-TEX-CBS6

SNAP-OACS-|
SNAP-OAC5-IFM SNAP-TEX-CBS6 * | SNAP-TEX-CBS6 * | Not used
SNAP-OAC5MA

SNAP-ODC5SRC SNAP-TEX-CBO6 | SNAP-TEX-CBO6 SNAP-TEX-CBO6
SNAP-ODC5SRCFM | SNAP-TEX-CBS6 | SNAP-TEX-CBS6 SNAP-TEX-CBS6

SNAP-OACS
SNAP-OACSFM
SNAP-ODC5ASNK
SNAP-ODCSR SNAP-TEX-CBES

SNAP-ODC5R5 SNAP-TEX-CBOB | oAb 1ex coae | Not used
SNAP-ODC5RSFM | SNAP-TEX-CBS6

SNAP-ODC5RFM
SNAP-ODC5SNK
SNAP-ODC5SNKFM

SNAP-OMR6GT-C

SNAP-OMR6-C Not used Not used Not used

* This cable maintains channel-to-channel isolation on these modules. If channel-to-channel
isolation is not important, you can also use the SNAP-TEX-CBOG6 cable.

** The SNAP-TEX-32 can be used with digital outputs but has no fuses. SNAP-TEX-FB16
boards are preferable for digital outputs because they include fuses.
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1-, 2-, and 4-Channel Analog Modules

Module

Breakout Board

SNAP-TEX-32

SNAP-TEX-FB16-H
SNAP-TEX-FB16-L

SNAP-TEX-MR10-4
SNAP-TEX-MR10-16
SNAP-TEX-MR10-16C

Analog input modules (not thermocouples)

SNAP-AIARMS SNAP-AIRATE

SNAP-AIARMS-i SNAP-AIRATE-HFi

SNAP-AIARMS-i-FM SNAP-AIRTD

SNAP-AICTD SNAP-AIRTD-10

SNAP-AICTD-4 SNAP-AIRTD-1K
a

:mﬁﬁ:ﬁ:tg_z a gsﬁﬁ:ﬁ:&rz SNAP-TEX-CBS6 | Not used for analog modules

SNAP-AIMA-i SNAP-AIV2-i

SNAP-AIMA-SRC 2 SNAP-AIVRMS

SNAP-AIMA-SRC-FM?  SNAP-AIVRMS-i

SNAP-AIMA-iH SNAP-AIVRMS-i-FM

SNAP-AIMA2-i

SNAP-AIMA SNAP-AIR40K-4

SNAP-AIMA-4 SNAP-AIV SNAP-TEX-CBE6 Not used for analog modules

SNAP-AIMV2-4 SNAP-AIV-4 SNAP-TEX-CBS6

SNAP-AIMV-4

Sl b SNAP-AITM-2 ©

SNAP-AIPM-3 SNAP-AITM-4i ©

SNAP-AIPM-3V & No cable available | Not used for analog modules
- SNAP-AITM2-i

SR SNAP-pH/ORP

SNAP-AITM-i ©

Analog output modules

SNAP-TEX-CBE6

SNAP-AOA-23 SNAP-AOA-28 SNAP-TEX-CBS6 Not used for analog modules
SNAP-TEX-CBE6

SNAP-AOA-3 SNAP-AQV-5 SNAP-TEX-CBO6 | Not used for analog modules
SNAP-TEX-CBS6

SNAP-AQV-25 SNAP-AQV-27 SNAP-TEX-CBOG6 | Not used for analog modules

SNAP-AOA-23-iH

SNAP-AOA-23-iSRC @ SNAP-AOD-29

SNAP-AOA-23-iSRC-FM
a

SNAP-AOD-29-HFi

SNAP-TEX-CBS6

Not used for analog modules

a Note that the SNAP-TEX-SBS6 cable does not include a connector for the 2-pin terminal on top of these modules,
required for excitation voltage.
b Not recommended for use with breakout boards due to CT safety concerns.

¢ Do not use breakout boards with thermocouples.
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High-Density Digital Modules

CHAPTER 2: CHOOSING SYSTEM COMPONENTS

SNAP-IAC-16 SNAP-HDA
SR INE LA CF6 Not used with SNAP-HD-
SNAP-IAC-K-16 (2 mod- SNAP-HD-ACF6 inputs Not used Not used Not used Not used ACF6
SNAP-IDC-16
SNAP-IDC-HT-16 ules/board)
SNAP-IDC-32
SNAP-IDC-32-FM Not used
SNAP-HD-CBF6 )
SNAP-IDC-32D SNAP-HD- Not used with SNAP-HD- SNAP-HD-
CBF6 (2 boards/ inputs SNAP-HD-BF6 | Not used BF6 CBF6
SNAP-IDC-32N module) SNAP-HD
SNAP-IDC-32DN -BF6
SuToREIK voretne | s S0
o SNAP-HD- | SNAP-HD-CBF6 SNAP-HD- | SNAP-HD- |— SNAP-HD
e | (2boards!  'sNaAp pp CBF6 BF6 | BF6 CBF6
CBF6 -HD-
AP OB ae RS M module) | SNAP-HD-G4F6 |  Not used Not used
(MR10-16C only)

Analog Modules with More Than 4 Points

SNAP-AICTD-8
SNAP-AIMA-8
SNAP-AIR400K-8
SNAP-AIRTD-8U
SNAP-AITM-8 **
SNAP-AITM-8-FM **

Can be used; no
cable currently
available

SNAP-AIV-8
SNAP-AIMA-32 Not recommended
SNAP-AIMA-32-FM |0t recommende
SNAP-AIV-32

SNAP-AIV-32-FM SNAP-HD-CBF6
SNAP-AOVA-8 SNAP-HD-20F6

Not used with analog
modules

Not used

No cable available

SNAP-HD-BF6 SNAP-HD-BF6* Not recommended
Not used SNAP-HD-BF6 SNAP-HD-CBF6
Not used SNAP-HD-20F6

* For specific applications. See details in wiring diagrams.
** Do not use breakout boards with thermocouples.
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SIMPLIFYING INSTALLATION WITH SNAP TEX ACCESSORIES

DIN-Rail Clips and Kits

SNAP-PAC-RCK8

SNAP-PAC-RCK12

SNAP-TEX-DRC10*

For these SNAP products Clips needed | Use this adapter clip Use this end cap
Power Supplies
SNAP-PS5 SNAP-PS5-24DC .
SNAP-PS5U SNAP-PS24U 1 kit SNAP-PSUDIN N/A
Controllers
SNAP-PAC-S1 SNAP-PAC-S1-FM .
SNAP-PAC-S1-W 1 kit SNAP-PSDIN N/A
SNAP-PAC-S2 SNAP-PAC-S2-W 1 kit SNAP-S2DIN N/A
Mounting Racks
SNAP-PAC-RCK4 SNAP-PAC-RCK4-FM 2 clips

SNAP-TEX-REC10W*

SNAP-PAC-RCK8-FM SNAP-PAC-RCK12-FM 3 clips (10 clips in package) Se? 'rr;gf)"kage; use 2

SNAP-PAC-RCK16 SNAP-PAC-RCK16-FM 4 clips

Breakout Boards

SNAP-TEX-MR10-4 2 clips SNAP.TEX.DRC10* SNAP-TEX-REC10W
10 clios i K (10 in package; use 2

SNAP-TEX-MR10-16 SNAP-TEX-MR10-16C 3clips | (10 clips in package) per rack)

SNAP-AIMA-HDB SNAP-IDC-HDB

SNAP-AIMA-HDB-FM SNAP-IDC-HDB-FM

SNAP-AIV-HDB SNAP-TEX-32 2 clips .

SNAP-TEX-REC10N

SNAP-AIV-HDB-FM SNAP-TEX-FB16-H SNAP-TEX-DRC10" (10 in package; use 2

SNAP-UDC-HDB SNAP-TEX-FB16-L (10 clips in package) per board)

SNAP-ODC-HDB .

SNAP-ODC-HDB-FM SNAP-SCM-BB4 3 clips

Other SNAP Devices

SNAP-PAC-SRA SNAP-RPSW 1 kit SNAP-ROKDIN N/A

* Requires the black plastic extrusion that comes with new racks and boards. Older racks and boards have a light-colored
plastic extrusion. The black plastic extrusion is not sold separately. It is included with a new board or rack.
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3: Networking Options

Introduction

You should already be familiar with TCP/IP and Ethernet networking before you set up your SNAP
PAC System. If you're using Wired+Wireless controllers and brains, you should already be familiar
with wireless networking; and if you are using serial I/O, you should know about serial networking. If
you are not familiar with these subjects, we strongly suggest you consult some of the many
commercially available resources to learn about them.

If your SNAP PAC System will be part of an existing Ethernet network or will communicate with an
existing network, be sure to work closely with your system administrator before setting up the
network or assigning IP addresses. For more about networking, see form 1796, Guide to Networking
Opto 22 Products.

This chapter discusses some optional Ethernet and serial networking arrangements for the SNAP
PAC System., including the following:

Network interfaces on SNAP PAC controllers and brains See below

Using redundant Ethernet network links See page 56
Segmenting Ethernet networks See page 58
Using wireless networking See page 59
Using redundant controllers See page 60
Daisy-chaining distributed Ethernet I/0 See page 61
Communicating with Modbus/TCP" systems See page 63
Communicating with AIIen—Bradley® PLC systems See page 64
Incorporating OptoEMU Sensor energy data See page 65
Using distributed serial 1/0 See page 66
Connecting directly to serial devices See page 66
Communicating with Profibus systems See page 66
Communicating with a remote host using a modem See page 67
Communicating with legacy serial mistic /0 See page 68
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Also see Guide to Networking Opto 22 Products.
Also see Guide to Networking Opto 22 Products.

NETWORK INTERFACES ON SNAP PAC CONTROLLERS AND BRAINS

Network Interfaces on SNAP PAC Controllers and Brains

SNAP-PAC-S1 Controller—Network

Interfaces and Ports

Also applies to SNAP-PAC-S1-FM. See page 49 for the SNAP-PAC-S1-W.

Activity LED (Yellow)

Link LED (Green)

Independent 10/100 Mbps Ethernet

interfaces (RJ-45 connectors)

L MicroSD card slot

—— STATLED

8-32 VDC input power
(pluggable 3-pin connector)

E ACT @j\
Controller reset button H =
DIP switches for RS-485 serial link i_E i -
Bias > o
Termination g: P =
< " 5
Port 2 for RS-485 serial = =
communications (pins 1-5 of n . B
pluggable 10-pin connector) S
/ﬂ/ ol O
Port 1 for RS-232 serial N “E“IT
communications (pins 610 of a
pluggable 10-pin connector) e = ;
= E 6.0
g O |
Port 0 for RS-232 serial - . S
communications (DB-9 connector) a gc‘a
with handshaking. Supports PPP by
default; for use with serial devices,
configure the port in PAC Manager. @

Port O for RS-232 serial

Ports 1 and 2 for RS-485

Status and Activity LEDs (DB-9 connector) and RS-232 serial
Indicator Description Pin | Description | Signal Pin | Description Signal
Direction Direction
S0 RS-232 serial activity —
on port 0 1 DCD In 8 1 TX/RX+ In/Out
[
(7]
S1 RS-232 serial activity 2 RX In 0 2 TX/IRX— In/Out
on port 1 ¥
3 TX Out Q= 3 | SIGCOM*
S2 RS-485 serial activity = o
4 DTR Out o= | 4 IRQ+ In
Startup status and ‘;:'
STAT control program oper- 5 CoM nc_: 5 IRQ- In
ational status
° PSR n T |6 ™ out
Ethernet network y
ACT | activity ! RTS Out & 17 RX In
[
(3]
Link established with 8 CTS In " 8 GND
LINK 4
Ethernet network 9 RI* In -
K] 9 RTS Out
* Rl signal does not occur on ;
PACs with a microSD card slot K 10 CTS In
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CHAPTER 3: NETWORKING OPTIONS

SNAP-PAC-S1-W Controller—Network Interfaces and Ports

Wireless LAN antenna

@
@ RESET

Controller reset button Activity LED (Yellow)

DIP switches for RS-485 serial link
Bias />
Termination

Port 2 for RS-485 serial
communications (pins 1-5 of
pluggable 10-pin connector)

Port 1for RS-232 serial —— |

communications (pins 610 of
pluggable 10-pin connector)

Link LED (Green)

[

Independent 10/100 Mbps Ethernet
interfaces (RJ-45 connectors)

L MicroSD card slot

o Wuan +—— WLAN LED
o sTaT +—— STAT LED

Port 0 for RS-232 serial =

communications (DB-9 connector)

with handshaking. Supports PPP by

default; for use with serial devices,

oOPTO 2# SNAP PA

RS-232 DTE

8-32 VDC input power
(pluggable 3-pin connector)

configure the port in PAC Manager. @
Port 0 for RS-232 serial Ports 1 and 2 for RS-485
Status and Activity LEDs (DB-9 connector) and RS-232 serial
LED Description Pin | Description | Signal Pin | Description | Signal
Direction Direction
SO RS-232 serial activity on port 0 —
1 DCD In Z 1 TX/RX+ In/Out
S1 RS-232 serial activity on port 1 ]
2 RX In 0 2 TX/RX- In/Out
S2 | RS-485 serial activity S
3 X Out 0 § 3 SIG COM*
STAT Startup status and control program f s
operational status 4 DTR Out o= | 4 IRQ+ In
(3]
ACT | Ethernet network activity 5 COM E 5 IRQ— In
LINK Link established with Ethernet net- 6 DSR In = 6 - out
work =
7 RTS Out ] 7 RX In
WLAN | Wireless LAN status §
8 CTS In & 8 GND
9 NC* p
K} 9 RTS Out
* No connection b
S 10 CTS In

* |Isolated ground
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NETWORK INTERFACES ON SNAP PAC CONTROLLERS AND BRAINS

SNAP-PAC-S2 Controller—Network Interfaces and Ports

See page 51 for the SNAP-PAC-S2-W.

Serial activity LEDs —

Ports 0 - 3 are each software
configurable as either

RS-232 (TX, RX, COM, DTR, DCD
RTS, CTS), or

RS-485 (2-wire, 4-wire, optional
termination, optional biasing).
Configure ports in PAC Manager.

Serial activity LEDs —

. 5
FNFT 2 @) /

Activity LED (Yellow)
Link LED (Green)

Independent 10/100 Mbps Ethernet

FNFAT 1

%

interfaces (RJ-45 connectors)

THO RXG TX1 RX1

mgro
—P1C~82

o Sl
SLAP

N

RS-485 and RS-232 Ports’

1 X Out TX/IRX+ In/Out
2 RX In TX/RX— In/Out
3 com? com?

4 RTS Out RX+ (4 wire) In

5 CTS In RX- (4 wire) In

6 DTR Out IRQ+ In

7 DCD In IRQ- In

1 CAUTION: Do not use communication port connectors from a
legacy OptoControl controller*. Legacy connectors will fitin a
SNAP-PAC-S2, but the pin orientation is different. Instead, use the
connectors supplied with the SNAP-PAC-S2 controller.

2solated ground. (Each channel is isolated from the others.)

*Legacy OptoControl Controllers:

G4LC32 GA4LC32ISA-LT

G4LC32S8X M4

G4LC32ISA  M4I0

M4RTU
SNAP-LCM4

SNAP-LCSX/PLUS
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Controller reset button

- MicroSD card slot

——— STATLED

i 8-32 VDC input power

(pluggable 3-pin connector)

Status and Activity LEDs

TXO0/RX0 | Serial activity on port 0
TX1/RX1 | Serial activity on port 1
TX2/RX2 | Serial activity on port 2
TX3/RX3 | Serial activity on port 3
STAT Startup status al_nd control
program operational status
ACT Ethernet network activity
Link established with
LINK Ethernet network




CHAPTER 3: NETWORKING OPTIONS

SNAP-PAC-S2-W Controller—Network Interfaces and Ports

Serial activity LEDs

Ports 0 - 3 are each software
configurable as either

RS-232 (TX, RX, COM, DTR, DCD
RTS, CT9), or

RS-485 (2-wire, 4-wire, optional
termination, optional biasing).
Configure ports in PAC
Manager.

Serial activity LEDs

TR REF T TN

SERIA. 1

ELY!

Wireless LAN antenna

Activity LED (Yellow)

Link LED (Green)

Independent 10/100 Mbps Ethernet

) WLAN

~ STAT—

SNAP-PAC-S2-W

interfaces (RJ-45 connectors)

Controller reset button

——— MicroSD card slot

— WLANLED
——— STATLED

; 8-32 VDCinput power

(pluggable 3-pin connector)

i+§ TXO RXD TX1 RXA
N M
RS-485 and RS-232 Ports’ Status and Activity LEDs
Pin RS-232 Signal RS-485 Signal Indicator Description
Direction Direction
TXO0/RX0 | Serial activity on port 0
1 TX Out TX/RX+ In/Out
TX1/RX1 | Serial activity on port 1
2 RX In TX/RX— In/Out
TX2/RX2 | Serial activity on port 2
3 CcCoMm? Ccom?
TX3/RX3 | Serial activity on port 3
4 RTS Out RX+ (4 wire) In
STAT Startup status and control program
5 CTS In RX- (4 wire) In operational status
6 DTR Out IRQ+ In ACT Ethernet network activity
7 DCD In IRQ- In Link established with Ethernet net-
LINK
work
1 CAUTION: Do not use communication port connectors from a
WLAN Wireless LAN status

legacy OptoControl controller*. Legacy connectors will fitin a
SNAP-PAC-S2, but the pin orientation is different. Instead, use the
connectors supplied with the SNAP-PAC-S2 controller.

2 |solated ground. (Each channel is isolated from the others.)

*Legacy OptoControl Controllers:

G4LC32
G4LC328X M4
G4LC32ISA  M4I0

G4LC32ISA-LT

M4RTU
SNAP-LCM4

SNAP-LCSX/PLUS
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NETWORK INTERFACES ON SNAP PAC CONTROLLERS AND BRAINS

SNAP PAC R-Series Controllers—Network Interfaces and Ports

The following diagram applies to all SNAP PAC R-series controllers except Wired+Wireless
models (part numbers ending in -W). For Wired+Wireless, see page 53.

Independent 10/100
|7 Mbps Ethernet interfaces—‘

(RJ-45 connectors)

G @®) RS-232 Port (Port 0)
oOPTO 22
Ethernet SNAP PAC - Pin Description
LEDs \ SNAPPAGRL % MicroSD ] —~
: r— card slot > RX
9 3 COM
S‘\
Controller / 2 oS
reset button
5 CTS
6 COM
7 DTR
8 DCD
Status and Activity LEDs RS-232 Serial Cable Wiring*
Indicator Description PC Controller
ACT Ethernet network activity DB9
LNK Link established with Ethernet network RX 2 1 T
Startup status, control program opera- X 3
STAT tional status, MicroSD card access 2 RX
SIGNAL 5 .
232 RS-232 serial activity GROUND 3 COM
PPP PPP status 6 Ccom

* Minimum requirements for an RS-232 connection. To connect the controller to a modem, see form
#1595, the SNAP PAC R-Series Controllers User’s Guide, for all eight pin connections.
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CHAPTER 3: NETWORKING OPTIONS

SNAP PAC Wired+Wireless R-Series Controllers—Network
Interfaces and Ports

The following diagram applies to SNAP-PAC-R1-W and SNAP-PAC-R2-W controllers.

Independent 10/100 Mbps
Ethernet interfaces Wireless LAN antenna

(RJ-45 connectors)

Q)

PTO 22
SNIAP PAC

SNAP-PAC-R1-W

Ethernet & MicroSDcard ~ RS-232 Port (Port 0)
LEDs & slot
Controller | areer Pin Description
y 1 TX
reset button \Q K adae ; ; Status and
activity LEDs 2 RX
RS-232 serial 3 COM
communications 4 RTS
5 CTS
LEDs* 6 COoM
Indicator Description 7 DTR
ACT | Ethernet network activity 8 DCD

LNK Link established with Ethernet network
Startup status, control program opera-

tional status, MicroSD card access RS-232 Serial Cable Wiring**
232 RS-232 serial activity

WLAN | Wireless LAN status

STAT

PC Controller

* The WLAN LED replaces the PPP LED on -W DB9
models. These models can still communicate using
PPP even though they do not have the indicator. RX 2 1 X
™ 3 2 RX
SIGNAL 5 3 COM
GROUND Lle o

** Minimum requirements for an RS-232 connection. To connect the controller to a modem, see
form #1595, the SNAP PAC R-Series Controllers User’s Guide, for all eight pin connections.

SNAP PAC System Specification Guide



NETWORK INTERFACES ON SNAP PAC CONTROLLERS AND BRAINS

SNAP PAC EB Brains—Interfaces

Also applies to -FM versions of EB brains. For -W models, see below.

§W|tched Ethernet network @ \a\ LEDs
interfaces
. . !
Brgms can be ne‘tvvorkfed ina > o LED Indicates
daisy-chain configuration orin a -
standard star configuration using ‘;‘ EN LNK Link established with Ether-
either Ethernet interface. Both oser (N g @ net networ
interfaces use the same IP address. e o 2 acT | Activity on Ethernet net-
O a
. . . + work
NOTE: When using a daisy-chain D Rga
S . Z= .
configuration, be aware that if L5z STAT | Brain status
power to a brain is lost, all brains . i o MS EtherNet/IP Module Status
beyond it on the network will also K 5 s ot N .
lose communication. Firmware A £ :: erNetIP Network Status
. . . T =
on daisy-chained brains must be | — i Unnamed | Reserved for future use
updated one at a time. @) \aj

SNAP PAC Wired+Wireless EB Brains—Interfaces
Applies to SNAP-PAC-EB1-W and SNAP-PAC-EB2-W.

Ethernet LEDs WLAN LED  Brain reset button

= \zn— ‘
n £
ETHERNET 1 (‘J CTHORNLT 2
: OPTOZ2

SNAP PAC Brain
SNAP-PAC-EB1-W

Switched network
interface

@

5

13534 &

SN

@
\

Status and activity LEDs ) i )
For a wired network, brains can be setupina

LEDs daisy-chain configuration or a standard star
configuration using either the Ethernet1 or

the same IP address.

LNK Link established with Ethernet network

- the network will also lose communication.
STAT Brain status

MS EtherNet/IP Module status one brain at a time.

NS EtherNet/IP Network status

WLAN | Wireless LAN status interface has a separate IP address.
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Note on switched Ethernet network interfaces

LED Indicates Ethernet2 network interface. Both interfaces use

When using a daisy-chain configuration, be aware
ACT Activity on Ethernet network thatif powertoa brainislost, all brains beyond it on

Firmware on daisy-chained brains must be updated

The WLAN interface does not provide access to
other brains in a daisy-chain configuration, as this



CHAPTER 3: NETWORKING OPTIONS

SNAP PAC SB Brains—Ports

LEDs
LED Indicates
Green = Transmit
SERIAL | Red = Receive
Amber = Transmit/Receive
STAT Brain status
IRQ Reserved for future use

©)

@l Baud rate
n0 €— switch
<4——Pin 1

B RS-485 serial port,
R | 2-wire or 4-wire

Termination
"_svvitches

uv.k 4—Address upper

over4—Address lower

@ re <« Reserved LED

TX/RXLED —» @ S :
NFN=X
AMULE | X/RX
Reset switch —p @ #usti
N
N2 O
o a v
o &
P% <
&3 =
e
STATLED —» @ sui

©

)

Bias is always ON.
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ETHERNET NETWORKING OPTIONS

Ethernet Networking Options

Standard Ethernet Network Usage

In an Ethernet network, SNAP PAC System controllers and EB brains can be used just like any other
device, and they are subject to exactly the same rules for physical connections and communication.
SNAP PAC System devices communicate using TCP/IP and UDP/IP over standard Ethernet networks.
(They can also communicate using !\/\odbus®/TCP; for more information, see Opto 22 form #1678,
the Modbus/TCP Protocol Guide.)

Most devices used on an Ethernet network have one network interface, an RJ-45 connector. But as
shown in the previous diagrams, SNAP PAC controllers and EB brains each have two interfaces—
two RJ-45 connectors. However, the two interfaces on controllers and brains are set up differently.

»  SNAP PAC Controllers—The two interfaces on a SNAP PAC S-series or R-series controller are
independent interfaces that have separate IP addresses and must be on separate networks or
network subnets. To use the controller like any other Ethernet device, plug a Category 5 or
newer cable into the connector marked Ethernet 1. You must use Ethernet 1, not Ethernet 2,
because the controller sends a BootP request for an IP address from Ethernet 1 only.

»  SNAP PACBrains—The two interfaces on SNAP PAC EB brains are switched interfaces that use
the same IP address. To use the brain like any other device, plug a Cat 5 or newer cable into
either connector. It doesn’t matter which one you use.

For more information on networking SNAP PACs and groov, see Guide to Networking Opto 22
Products, form #1796.

Wired+Wireless Network Interfaces

As you can see by comparing the diagrams for Wired+Wireless models to those for their wired
cousins (page 48 through page 54), the Wired+Wireless brains and controllers have the same RJ-45
connectors, but in addition, they have an independent wireless LAN interface—the antenna.

Because a Wired+Wireless brain or controller sends its BootP requests for an IP address only through
its wired interface, you must first connect to it on a wired network. You can then assign IP addresses
for use on both the wired and wireless networks.

«  Wired+Wireless controllers have three independent interfaces—two wired and one
wireless—each with a separate IP address for separate networks or network subnets. Use
Ethernet 1 for initial configuration.

«  Wired+Wireless brains have two switched wired interfaces plus an independent wireless
interface. The two wired interfaces are on the same network; the wireless interface is on sa
separate network or network subnet. Use either wired interface for initial configuration.

Alternatives to Standard Usage

While SNAP PAC controllers and brains can be networked as described using only one Ethernet
interface—just like any other Ethernet device—their dual (or triple) interfaces also offer options for
network design, which you may choose to use. In addition, SNAP PAC controllers and brains can
communicate with both Modbus/TCP and AIIen—BradIey® Logix” systems using EtherNet/IP. The
SNAP PAC System can network with OptoEMU Sensors to acquire and use energy data as well. All
these options are discussed in the following sections.
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CHAPTER 3: NETWORKING OPTIONS

Using Redundant Ethernet Network Links

Redundant network links help address the concern that an Ethernet network may fail or need
maintenance, leaving the controller, the 1/0 units, and PCs (running PAC Display, OptoOPCServer,
and OptoDatalink) unable to communicate.

SNAP PAC S-series and R-series controllers, used with PAC Project Professional, offer an option to
address this concern. Each SNAP PAC controller has two independent Ethernet network interfaces.
Because they are independent, each interface has a separate IP address. Redundant Ethernet links
can be created using both interfaces on each device.

The following diagram shows an example. The SNAP PAC S-series controller is the main controller of
the system, with SNAP PAC R-series controllers acting as distributed I/0 processors. Each SNAP PAC
controller is connected to two separate Ethernet network links, and each PC has two network
interface cards (NICs) connected to the same links. In this configuration, if one link goes down,
devices can still communicate on the other.

Ethernet Redundant Network

PC with two NICs == PC with two NICs running
running PAC Display : OptoOPCServer and
Professional SR OptoDataLink .
1]
; ‘ g Ethernet switch
Ethernet switch, '
network #1 | A% network #2
: I'-_”ﬂi-
% I SNAPPAC S-series controller
E controls all 1/0 units.
/0 units are all controlled by the controller. Each /0
unit is connected to its own group of field devices,
but all are connected to the same two networks.
SNAP PAC SNAP PAC 5 LER
R-series R-series | a
(as1/Oonly (as 1/0 only) | ~
sssarneses 090 [eaainsamesne g

i e s )

,./'--’-‘ ---____ . o x-‘--"‘\.\
L ’ Field devices,

location #2 '

, " Feld devices, \J

L location #1
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ETHERNET NETWORKING OPTIONS

Segmenting Ethernet Networks

Another concern with using Ethernet networks may be mixing control networks with enterprise
computer networks. One answer may be to segment the two so that they are not directly
connected.

Either a SNAP PAC S-series or R-series controller can be used for this purpose, since both have two
(or three) independent Ethernet network interfaces with separate IP addresses. One interface can be
connected to the computer network and provide communication with PCs running PAC Display,
OptoOPCServer, or OptoDataLink. The other network interface can be connected to I/0 units to
provide communication and control to the control network, as shown in the following diagram.

= e

PAC Display
PC running PAC PC running
Display Professional OptoOPCServer

For more information on
segmenting networks, see
Guide to Networking Opto 22
Products, form #1796.

and OptoDataLink

Ethernet switch, SRR
network #1
SNAP PAC S-series controller communicates ﬁ E
with host computers through one network lm
interface and controls I/O with other L
]

devices through the other interface.

Control Network
Ethernet switch,
network #2

/0 units are controlled by the
controller on an isolated segment

Field devices,
location #2

" Field devices,
location #1
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CHAPTER 3: NETWORKING OPTIONS

Using Wireless Networking

Wireless networking is useful for communicating with mobile equipment, like lift trucks, or devices
in areas difficult to reach with Ethernet cable, such as remote tanks or pumps. Wireless can also be a
good way to prototype a system addition, since it usually involves less expense than running wires.

Before you use wireless, make sure you understand the wireless standards, especially in regard to
interference and security. Also, survey the area to properly set your wireless access points.

Wired+Wireless SNAP PACs and brains can be used either on a wired network, on a wireless LAN, or
both. No matter how they are used, they have the same functions and run the same software—in
the same way a laptop computer can be used wirelessly or plugged in, and still run Microsoft Excel,
for example. All SNAP I/0 modules and racks work either wired or wirelessly, and the same PAC
Control strategy runs in the same way. You don't even have to change program logic.

This flexibility means you don't have to decide up front which network to use, nor purchase different
or extra automation hardware. It also means you can integrate wired and wireless data. In the
diagram below, the PAC controls both wired and wireless I/0 and has segmented networks as well.

(((

[/0 on wireless LAN

Q | g
Wireless
N\ access point

f/

SNAP-PAC-S1-W controls ¥ Fthernet switch,
both wired and wireless I (I network #1

/0 with the same PAC~ :5@:

Control strategy. Italso  }

-
EEEN).

segments the three
networks.

_— e

I/0 on wired
network

PAC Display

Ethernet
switch,
network #2

PAC Control
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ETHERNET NETWORKING OPTIONS

Using Redundant Controllers

The SNAP PAC System is extremely reliable, but no control system is perfect. Redundant controllers
can help your system recover quickly: in the unlikely event that a controller fails, a second identically
configured controller takes over with almost no down time.

Redundancy does not require special controllers, 1/0, or cabling. It uses two identical SNAP PAC
S-series controllers (both the same part number), standard Ethernet and RS-485 cabling, and the
same SNAP PAC brains and SNAP 1/0 as any other system.

It does require PAC Project Professional (version 9.0 or newer) and the SNAP PAC Redundancy
Option Kit, part number SNAP-PAC-ROK. The kit includes two additional pieces of hardware, the
arbiter and the redundant power switch, plus a user’s guide to help you set up your system and
develop a control strategy. You'll also use the PAC Redundancy Manager, a utility included with PAC
Project Pro, for configuring and maintaining the redundant system.

A simplified system is shown below. For more information, see the SNAP PAC Redundancy Option
Data Sheet (form 1901) and the SNAP PAC Redundancy Option User’s Guide (form 1831).

SNAP PAC brain and I/0

ll 11
AR “»

PAC Control Pro with
Redundancy Manager

Ethernet network switch

Two PAC S-series
RS-485 controllers

> =

] Redundancy
m__ ] !] power switch

Arbiter

Ethernet crossover
cable connects the
PAC S2s on ENET2.
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Daisy-Chaining Distributed Ethernet I/O

Standard networking for Ethernet devices is in a star configuration, with an Ethernet switch or router
as the center of the star. Another option is offered by SNAP PAC EB brains: a daisy-chain
configuration, similar to serial networks. SNAP PAC EB brains give you this option because of their
two switched Ethernet network interfaces, which share the same IP address and work just like an
Ethernet switch. For a standard star configuration, you use just one interface. For daisy-chaining, you
use both to link I/0 units without the need for a separate switch.

Daisy-chaining offers advantages and disadvantages. The primary advantage is the reduced
expense, because you don't need to purchase Ethernet switches. The primary disadvantage is that,
as in a serial network, if you lose communication with a brain, all the brains after that one in the
chain are also unreachable.

The following diagram shows a SNAP PAC System with brains connected by daisy-chaining.

SNAP PAC controller running
a PAC Control strategy

=

PAC Control

PAC Display

SNAP PAC brains
in a daisy-chain
configuration

IMPORTANT: If you choose a daisy-chain configuration, make certain that the brains are connected
correctly. Incorrect connections can produce major problems on the network. Make sure that daisy-chain
connections are made in a simple open-ended chain, as shown in the diagram on the following page.
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Correct Connections for Daisy-Chaining

Connection from network,
Leave the 2nd

controller, or PC to brain Daisy-chain connections nterface on the [ast

brain unconnected.

NOTE: Connection from a PC
does not require a crossover cable.

Never connect SNAP PAC brains in a loop or ring. For example, do not connect both ends of the
chain to the same switch, nor to different switches on the same network. As a rule, do not connect
the second Ethernet interface on the last brain in the chain to any other device.

NOTE: There is one exception to this rule: you can connect the network in a loop if at least one switch in the
loop supports STP/RSTP (Spanning Tree Protocol/Rapid Spanning Tree Protocol) and has that feature
enabled.

Incorrect Network Connections

vevvvwwel

wewewg

Ethernet switch

Ethernet switch

ey -

Ethernet switch
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Communicating with Modbus/TCP Systems

All SNAP PAC controllers and brains can communicate natively using Modbus/TCP, a protocol for
Modbus hardware and software on an Ethernet network.

The following diagram shows an Opto 22 system communicating with a Modbus system. In this
example, the SNAP-PAC-S1 standalone controller runs a PAC Control strategy to monitor and control
the I/0. Simultaneously, the Modbus system exchanges data with the Opto 22 system.

This example shows the Opto 22 control network segmented from the computer network: the PC s
attached to Ethernet switch #1 and the control network is on Ethernet switch #2. Because the
Modbus/TCP hardware is also on switch #2, it can send data to and from every I/0 unit shown. The
Modbus software running on the PC, attached to switch #1, can access data only from the controller;
for instance, it might access data placed in the controller's Scratch Pad by the PAC Control strategy.
The Scratch Pad is a large area within the controller's memory that stores binary data, floats, integers,
and strings for peer-to-peer data exchange.

Ethernet switch #1 ‘
Innhnl !
o
SNAP-PAC-ST  “ Ligi™

e —
controllerrunsa = g @
PAC Control )

Modbus/TCP
software

strategy to il g Il--l Ethernet switch #2 MOdbUS/TCP
control all 1/0 : , L hardware
units

SNAP-PAC-RTI/Ounit SNAP-PAC-EB2 I/0 unit

This is just one example; many other configurations are possible. If you are not using PAC Control,
Modbus/TCP hardware or software on the same network segment as I/0 units can provide full
control for I/0 points.

For details about communicating with Modbus/TCP systems, see Opto 22 form #1678, the
Modbus/TCP Protocol Guide.
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Communicating with Allen-Bradley PLC Systems

SNAP PAC controllers and brains can also communicate natively with Allen-Bradley PLC systems
based on the EtherNet/IP protocol, including ControlLogix , CompactLogix , MicroLogix
1100/1400, and SLC 5/05. This means:

«  You can extend a PLC system using Opto 22 brains and /0 as intelligent, distributed I/0. In this
case the brains provide distributed control, but supervisory control is left up to the PLC. See the
white paper, Expanding Allen-Bradley Systems with Distributed, Intelligent I/0 (form #1785).

+  Youcan exchange data between the SNAP PAC System and an Allen-Bradley system, as shown
below. Any SNAP PAC controller running a PAC Control strategy can move variables and values
to and from its Scratch Pad, and an A-B PLC system can read from or write to the Scratch Pad
using EtherNet/IP. The Scratch Pad is a large area in the controller's memory that stores binary
data, floats, integers, and strings for peer-to-peer data exchange.

In this example, the SNAP PAC is segmenting the two networks. Note that the N-TRON switches
provide IGMP snooping, which is required for effective network traffic on EtherNet/IP.

Exchanging data between an A-B PLC system and a SNAP PAC System

il Allen-Bradley PLC (runs A-B system
and exchanges data with
SNAP-PAC-S1 using EtherNet/IP)

Ethernet switch #1
7 SNAP PAC brains

and 1/0

SNAP-PAC-S1 controller

+ Runs a PAC Control strategy
to control all I/O units

- Exchanges data with PLC
using EtherNet/IP)

- Segments the two networks

For detailed information on configuring 1/0 and communicating with A-B systems, see Opto 22
form #1909, the I04AB User’s Guide, and #1770, the EtherNet/IP Protocol Guide.
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Incorporating OptoEMU Sensor Energy Data

The OptoEMU Sensor from Opto 22 monitors the energy usage in your facility
and sends real-time, detailed energy data to online data services, control
systems, and SQL databases. You can view and analyze the data online,
control energy usage, reduce costs, and even turn energy into a revenue
producer with demand response programs from your energy provider.

OptoEMU Sensors are fully compatible with the SNAP PAC System; the energy
data they track can be used in your PAC Control strategy or custom program,
sent to a PAC Display HMI, sent to an OPC client using OptoOPCServer, shared
with a Modbus/TCP system, or sent to a SQL database using OptoDatal ink.

For more information, see these documents on the Opto 22 website:

For this information See this document Form #
Description, specifications, diagrams OptoEMU Sensor 3V Data Sheet 1936
OptoEMU Sensor DR Data Sheet 1990
Installation, configuration, and maintenance OptoEMU Sensor User’s Guide 1932
Sending data to systems and databases OptoEMU Sensor Communication Guide 1958

In this example, the OptoEMU Sensor sends data to the SNAP-PAC-S1-W controller wirelessly. The
controller uses the data in strategy logic and controls energy-related outputs in the system over one
of its wired Ethernet interfaces. Alternatively, the Sensor can send data over the wired network.

SNAP-PAC-ST1-W controller receives
data wirelessly from OptoEMU
Sensor and controls SNAP PAC
brains and 1/0O over the wired
Ethernet network.

SNAP PAC
brains and 1/0

------

[mg]

T

Y Ethernet switch

OptoEMU Sensor
monitors energy data

SNAP PAC System Specification Guide


http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=4051
http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=4198
http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=4113
http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=4128

SERIAL NETWORK OPTIONS

Serial Network Options

Although the SNAP PAC System is an Ethernet-based control system, it provides serial network
options for connecting to hosts, distributed 1/0, and other serial devices.

«  You can connect to distributed SNAP PAC Serial Brains and I/O (page 66).

«  You can communicate with any RS-232 or RS-485 serial device, such as chart recorders, RFID
and barcode readers, printers, and scales (page 66).

»  Youcan exchange data with a Profibus system (page 66).
«  You can communicate with a remote host over a modem (see page 67).
+  Youcan connect to legacy Opto 22 serial mistic 1/0 (see page 68).

Using Distributed Serial I/0

If all or a portion of your control system needs to be on a serial link, SNAP PAC SB brains provide the
distributed serial 1/0. Note that SB brains must be used with a SNAP PAC S-series controller, which
has RS-485 ports. The SNAP-PAC-ST and SNAP-PAC-ST-FM each have one RS-485 port; the
SNAP-PAC-S2 has four serial ports, any number of which can be software configured for RS-485.

Use either PAC Project Basic or Professional with the S-series controller and SB brains. Configuration
and programming are the same as for Ethernet (EB) brains.

Serial communication parameters (baud rate, address, termination) for SB brains are set on the
brain’s top cover. See “Setting Up Serial Networking” on page 73 for details.

Connecting Directly to Serial Devices

The serial ports on SNAP PAC R-series and S-series controllers can also be used for direct connection
to serial devices. For types and number of ports on each controller, see the diagrams starting on
page 48.

Typical serial devices you might connect to include printers, scales, chart recorders, and RFID and
barcode systems. Using the controller’s ports, you can control, monitor, and collect data from these
types of devices using the PAC Control strategy (either Basic or Professional).

For locations away from the controller, you can use SNAP serial communication modules on
distributed I/O. Serial modules snap on a mounting rack alongside analog and digital modules to
provide the serial connections needed at distributed locations. RS-232 modules include RTS/CTS.
RS-485 modules offer either 2-wire or 4-wire mode. Each module offers two serial ports (one port if
you use an RS-485 in 4-wire mode). Up to eight serial modules can be placed on a single rack.

Communicating with Profibus Systems

The SNAP PAC System can communicate with Profibus systems through a serial-based Profibus
module, part number SNAP-SCM-PROFI. The Profibus module plugs into the mounting rack
alongside other modules to provide a standard electrical interface between the SNAP PAC System
and PROFIBUS DP” networks,
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Communicating with a Remote Host Using a Modem

For remote monitoring and control, you can use an RS-232 serial port on a SNAP PAC R-series or
S-series controller to connect to a remote host such as a PC using a dial-up link. Like a remote
telemetry unit (RTU), the controller communicates over a modem, as shown below, using the
Point-to-Point Protocol (PPP).

-
T |

PAC Display

=

i
i
|
|
|
i
|
|
i
l

PC running PAC !
|
i
|
|
i
i
i
i
|
|

Display Professional PC running OptoOPCServer
and OptoDatalink

Ethernet network

Dial-up modem

5.7 ——

i Dial-up modem at
remote location

SNAP PAC controller and
I/0 at remote location

Field devices at
remote location
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Communicating with Legacy Serial mistic /0 Units

Using a SNAP PAC S-series controller and PAC Project Professional, you can incorporate older serial
mistic systems into the SNAP PAC System, simultaneously communicating with legacy serial 1/0
units (such as serial B3000 brains and mistic bricks), as well as serial and Ethernet SNAP PAC1/O units.

For large numbers of serial 1/0, use a SNAP-PAC-S2 controller, which has four serial ports that are all
software configurable for RS-485.

In the following diagram, a SNAP PAC controls multiple Opto 22 serial-based I/0 units over an
RS-485 serial network. The controller also communicates with a separate enterprise Ethernet
network to provide process data to a PC running Opto 22's PAC Display HMI software.

| PAC Control \I

PC running PAC |
Control Professional |

]
= i

PAC Display

PC running PAC
Display Professional

Ethernet switch

v .{>SNAP PAC S-series
88 ® controller

D

RS-485 serial network

- : All1/O units are controlled by the
= ' SNAP PAC S-series controller.

| [ —— $ 1/0 units are connected via a
- [ = | ] 2-wire RS-485 serial network. The
— _ - = first three on the serial link are

mn [ o | - running the mistic protocol. The

= ' BlE B last one is a SNAP PAC SB 1/0 unit

T |- - TN — O running the OptoMMP protocol.
o]
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Introduction

This chapter shows you how to install SNAP PAC System components and connect them to field
devices. This chapter includes basic information; always consult the component’s user guide or data
sheet for more details on installation and wiring.

Downloading and Installing Software

The software used with the SNAP PAC System is the PAC Project software suite. The suite can be
downloaded from our website, www.opto22.com. All PAC Project software, both Basic and
Professional, is in one single download, and full documentation is included in Adobe Acrobat PDF
format.

You can install the Basic version right away to get started. Once you've downloaded the file from our
website, just double-click the file to open it and run the installer.

To install PAC Project Professional or any title within the suite, first purchase the product through our
distribution channel, online, or by calling Opto 22 Sales at (800) 321-6786 or (951) 695-3000. When
you have your password, run the installation again. Choose PAC Project Professional or the software
titles you purchased, and enter your password. All software and documentation are included in the
download.

Firmware

Make sure you use firmware for all SNAP PAC controllers and brains that matches your version of PAC
Project software applications. Firmware is updated often to match new software versions or support
new modules.

The most recent firmware is always available on our website. Simply download the firmware file and
follow instructions in the PAC Manager User’s Guide (form #1704) to install it.
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MOUNTING CONTROLLERS

Mounting Controllers

SNAP PAC S-series controllers can be either panel mounted or DIN-rail mounted. For DIN-rail
mounting, purchase the optional DIN-rail mounting kit (see page 46 for compatible kits). Follow
directions in the controller user’s guide to mount it.

SNAP PAC R-series controllers mount on a SNAP PAC rack with the I/0 modules. For mounting
instructions, see the next section.

Installing Brains or Rack-Mounted Controllers and 1/0 Modules

SNAP 1/0 modules and SNAP PAC brains and rack-mounted controllers are installed on SNAP PAC
racks. Each rack mounts one processor and up to 4, 8, 12, or 16 modules. The modules can be any
combination of SNAP I/O modules—analog, digital, and serial. Serial modules are limited to a
maximum of 8 on any one rack and cannot be used with serial brains.

Installing 1/0 Modules

Modules snap into place in the row of connectors on the rack. Each module connector has a
number.

1. Assemble the rack according to the directions that came with it.
2. Place the rack so that the module connector numbers are right-side up, with zero on the left.

A four-module rack is shown below as an example.

Brain connector Module position zero

re Te e T @ 1

Retention bar

|

Module connectors

Al
Saiamaaaaaann
ArrppaanzaEa )
ST QO

o
coc
£
ce
coc
FE
£F
ee
ce
co
ce

L@ L@ L@ L @ .

3. Position the module over the module connector, aligning the small slot at the base of the
module with the retention bar on the rack.
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4. With the module correctly aligned

over the connector, push on the Module keys v,
module to snap it into place. Ay

p P ‘ i
When positioning modules next to —Of 1

each other, be sure to align the male
and female module keys (shown in
the detailed view in the illustration at
right) before snapping a module into
position.

Modules snap securely into place and
require a special tool (provided) for
removal. To remove a module, see the
next section.

Use standard 4-40 x 1/2 truss-head
Phillips hold-down screws to secure
both sides of each module.

Hold- down
SCrews

CAUTION: Do not over-tighten screws.
Recommended torque: 4 in-Ib (0.45 N-m)

Plug the wiring connector into each module to attach modules to the devices they monitor.
Follow wiring diagrams beginning on page 78 or in the module data sheets. (See page 14 for a
list of data sheets.)

Removing a Module

1.

Remove the module’s two hold-down
SCrews.

Holding the SNAP module tool
(provided) as shown in the illustration at
right, insert it into the notch at the base
of the module.

Squeeze the module tool against the /
module to open the release latch, and \
pull straight up on the module to remove

it.

N
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Installing the Brain or Rack-Mounted Controller

1. Remove the processor from its packaging.
2. Turn off power to the rack assembly.

3. Align the processor’s connector with the mating
connector on the mounting rack.

4, Seatthe processor onto the connector and use the
hold-down screw to secure it in position. Do not
overtighten.

5. Toattach network cabling and configure
addressing, skip to one of the following:

“Setting Up Ethernet Networking,”below.
“Setting Up Serial Networking” on page 73.

Setting Up Ethernet Networking

NOTE for Wired+Wireless models: These devices have a wireless LAN interface as well as wired interfaces,
but they send a BootP only on the wired interface. First, follow the steps below to connect to them over a
wired network and assign their primary IP address. Later, you can configure the wireless interface.

1. Foran R-series controller or an EB brain, use Category 5 or superior solid unshielded
twisted-pair cable to connect the processor in one of the following ways:

- (Recommended for initial configuration) Connect to a PC directly. Use an Ethernet
crossover cable for R-series controllers; use any Ethernet cable for SNAP PAC brains.

— Connect to a standard T0BASE-T or TOOBASE-TX Ethernet network that has a PC on the
same subnet as the brain and does NOT have a Dynamic Host Configuration Protocol
(DHCP) server.

Maximum cable or segment length is 100 meters; minimum cable length is one meter.

2. Before turning on power to the processor, read instructions in the PAC Manager User’s Guide and
assign the IP address.
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Setting Up Serial Networking

Follow the SB brain diagram on page 55and the steps below to set up serial networking for SB
brains and an S-series controller.

1. Attach an RS-485 serial cable to the serial port.
2. Rotate the baud rate switch to set the desired baud rate:

Baud rate psc:::?:n Baud rate ps:;::?c:‘n Baud Rate Switch
(Reserved) F 4800 bps 7
230400 bps E 2400 bps 6
115200 bps D 1200 bps 5
76800 bps Cc 600 bps 4
57600 bps B 300 bps 3
38400 bps A (Reserved) 2
19200 bps 9 (Reserved) 1
9600 bps 8 (Reserved) 0

3. Use the three tiny termination switches to set termination:

- For half-duplex termination (2-wire 485), move switch 1 (TX/RX)
to ON and switch 2 (RX) to OFF.

%
M|
M

- For full-duplex termination (4-wire 485), move switch 1to ON RO
||

. . . B Rx
and switch 2 to ON (illustrated at right) Z s R

NOTE: Bias on a SNAP PAC SB brain is always ON. (Switch 3 is reserved)

4. Use the two 16-position rotary address switches to set the unit’s
address.

There are 256 possible addresses, 0-255. If you need help setting the address switches, see the
brain user’s guide.

5. Wire and terminate the serial link as shown in the following diagrams.
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Wiring a SNAP PAC SB-Series Brain to any SNAP-PAC-S1 Controller

Two-wire
B E o o= O 0 o= O
ol: QN - 1 .
A ol E gl
s FIN g SR :
" e BE - ° - . u 1o
B ] . - e o &
8| : g
L~ S
Pin1
TX/RX A 'BE']'—TX/RX +w$€]
TX/RX | (et BE =TX/RX — |
COM = COM il
[ ]
Sii . ] ]
@ o |ChassisGND ML M
@ - ] M1
@:: o M M
: : == 2-wire, middle of link
Bl All switches OFF Smm —
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Wiring a SNAP PAC SB-Series Brain to any SNAP-PAC-S2 Controller

Two-wire

oPTO 22
SMNAP PAC =
SHAP-PAC-SB)

& 1
Pin T ——T X /RX 4= e F=TX/RX + =1 TX/RX + 2
- TX/RX — P $=TX/RX - =1 TX/RX - 3
- COM PE 4=COM = ]| COM ‘5‘
- M ‘N .
- _ ] ] 7
m Chassis GND N N
- | M1 MN1| 2-wire termination, end of link
| & s 2-wire, middle of link. ™% S\vitches 3 & 2 OFF
Z HEcy . [ |
M Al switches OFF Omm — [ESW SRR
Four-wire
@ 2 e
: | 4 i e
¥ i = B g8
~ pzl M g2
g% H 'i'-” . 53
NOTE: The connector pins | 4 memm RX + memm b = TX/RX + S 1| TX/RX +
on an actual SNAP-PAC-S2 | 5 ===RX -~ pE F—TX/RX - =il zéﬁx -
are in a different order than ?—— %)?/’\IQX E—ESM E v
shown here. - = —nA
2w TX/RX — et D =R X - vl RX -
o] M
ChassisGND L] M| 4-wire termination, end of link
=% 4-wire, middle of link Switch 3 OFF

W All switches OFF

Switches 2 & 1 ON
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Wiring Power Supplies

Primary Power Supply

Use one power supply per I/0 unit. Use 14 AWG wire,

1.  Mount the SNAP-PS5 or SNAP-PS5-24DC power supply so that the attached red and black
power wires will reach the + and — power terminals on the SNAP mounting rack.

2. Using the power terminals on the SNAP PAC rack, attach the red wire to the + terminal and the
black wire to the — terminal. Connect the ground terminal on the rack to ground.

3. Forthe SNAP-PS5 (not illustrated): Using the removable input power connector on top of the
power supply, apply 120 volts AC power between the two terminals marked “AC." Connect the
ground terminal to ground.

4. Forthe SNAP-PS5U (not illustrated): Using the removable input power connector on top of
the power supply, apply 240 or 120 volts AC power between the two terminals marked “"AC."
Connect the ground terminal to ground.

5. Forthe SNAP-PS5-24DC (illustrated below): Using the removable input power connector on
top of the power supply, apply 24 volts DC power between the two terminals marked “+DC."
Connect the ground terminal to ground.

RED WIRE
BLACK WIRE
SNAP-PS5-24DC
5V @ 4 AMPS.
éiFMb "
05:_ FOWERIOFF ﬂ%ﬁ
. HE l
N az°
N 2w e
@ °'®
+ 9 Gowo ° % O © e ©) _® @ o o
= JRiae OoPTO 22
ron @ SNAP-PAC-RCKS /
‘‘‘‘‘‘ LI 1
N )
Loop Power Supply

Some analog modules (such as the SNAP-AIMA and SNAP-AIMA-i) also require a current loop
supply, which can be provided by the SNAP-PS24 or the SNAP-PS24U. Both offer 24 volts of DC
power, the SNAP-PS24 at 0.75 A and the SNAP-PS24U at 1.25 A. Follow these steps to wire these
power supplies.

1.

Mount the SNAP-PS24 or SNAP-PS24U power supply in a location where the attached output
power wires will reach the field connector for SNAP analog modules.
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The white and red wire is the positive wire (24 VDC). The white and black wire is the negative
wire (24 VDC return).

If you are wiring directly to the module, see the wiring diagram for the specific module you are
using.

Examples for an input module are shown in the following diagrams.

SNAP-PS24

In this diagram, the SNAP-PS24 power supply supplies power directly to the input module. The
SNAP-PS5 supplies power to the rack.

SNAP-PS24 SNAP-PS5 /—RED W\V BLACK WIRE
0 - = J -
(. emererz )
24V @ 3/4 AMP V@4, h @
POWER SUPPLY POWER SUPPLV
<Fv>- Prve CURRENT LOOP

RECEIVER

on
POWER E POWER o I

oPTO 22
SNAP PAC
SNAP.PACAT
0]

O

OPTO A8 SNAP-PS24
OPT® B SNAP-PS5

& (/)

Cl=C)
2 o0 bttt
@ i @) O TP I
SO B WHITE/BLACK WIRE —pmem WHITE/RED
L WIRE —
SNAP-PS24U

Here, the SNAP-PS24U power supply supplies power directly to the input module. The
SNAP-PS5U supplies power to the rack.

RED WIRE

SNAP-PS24U SNAP-PS5U -
X K A ) —=— BLACK WIRE
& CpPT—— & CYTE——) 11
(Fessil] S (G e o) °
CEESIC U Y E © % omv@ A-D
tor CURRENT LOOP
oPTO 22 oPTO 22 o e RECEIVER OR
SNAP.PSAU SNAP-PSSU Ny, TRANSMITTER
PUT vOLTAGE, (e = +
B e [ E$!
(O st S
OUTPUT YOLTAGE, OUTPUT VOLTAGE, e S
2D @1 ISﬁMPS +5VDC @ 5AMPS ®
o : S—=( M
3 N
O cuverr © N
OPTO 22
5 VOLTS PAC. -l |
24 \gLTS o SNAP-PAC-RCK8
® ® B ) B WHITE/RED
ll WHITE/BLACK WIRE —=- WRE ™
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Wiring I/0 Modules

See additional diagrams for wiring modules and field devices to SNAP TEX breakout boards in the
SNAP TEX Cables and Breakout Boards Data Sheet, form 1756.

4-Channel Digital Input Modules
For high-density digital modules, see page 85.

Wiring for most 4-channel digital input modules (except SNAP-IDC5-SW and
SNAP-IDC5-SW-NC).

AC/DC INPUT FIELD WIRING

L1 L2 L1 L2 L1 L2 L1 L2

l | l

[
(=0 L ]

L — D
-3 S
T % o

H T

SNAP MODULE FIELD CONMECTCR—mm=—1 |

Wiring for SNAP-IDC5-SW and SNAP-IDC5-SW-NC digital input modules.

DRY CONTACT SWITCHES CAUTION: The
SNAP-IDC5-SW and

”:\ I% ’IZI Iﬁ ”:I I'_/‘ ’i! SNAP-IDC5-SW-NC
inputs are not intended
to be used with contacts

thatare connectedto any

external user-supplied
voltage or currents.

F -y

—ro S
1l o O
a0
0 ¢

SNAP MODULE FIELD CONNECTOR —pmm-t POWER TO SENSE
CONTACTS IS

SUPPLIED BY
I MODULE.
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Wiring for SNAP-IDC5Q quadrature input module.

QUADRATURE ENCODER WITH

CMOS, TTL OR LSTTL OUTPUTS SUPBLY

"""" e
A ' R A !
x 1 AR
- 1 2 PHASE A
$ +

RREEOF

1 POINT
___________ — —® 4 PHASE B
Rl —
i ; ’ 5

A

A INPUT h_
)|( o ® 6| | Prasen == |

s 7 { FI\CODER GROUID |

) weuT ® 5V SUPPLY FOR TIL & LSTTL OUTPUTS

POINT 15V SUPPLY FOR CMOS OUTPUTS
8 PHASE B

SNAP MODULE
PLUG IN TERMINAL

ALL INPUTS ARE ISOLATED FROM EACH OTHER
AND DO NOT SHARE ANY COMMON CONNECTIONS INTERNALLY.

+ LOOP 24V MAX

QUADRATURE EM
OPEN COLLECTI(

........... . R

+
A !
XZA‘;IN\%O
I - '

2 | PHASE A

O
___________ 2HR
n\N

___________ 1Rt
: : ] 3

T AN
' ; 4| PHASE B

5 [ PHASE A

=
ENCODER GROUNC

7| PHASE B

N
N

OPTO COUPLER

QUADRATURE ENCODER WI'
HC OR HCT OUTPUTS

SNAP MODULE

ALL INPUTS ARE ISOLATED FROM EACH OTHER
AND DO NOT SHARE ANY COMMON CONNECTIONS INTERNALLY.
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WIRING 1/O MODULES

4-Channel Digital Output Modules
For high-density digital modules, see page 85.

Wiring for SNAP-OAC5 and SNAP-OAC5FM digital AC output modules.

FIELD WIRING AC OUTPUT
L1 L2

—@
(o)
N FIELD TERMINAL POSITIONS
1,3, 5, AND 7 ARE INTERNAL
@ BUSSED CONNECGTIONS.
SNAP MODULE
FIELD CONNECTOR CHO CH1 CH2 CH3
1 2 4 6 8
b

Wiring for SNAP-OAC5MA, SNAP-OAC5-i, and SNAP-OAC5-iFM digital AC output
modules.

FIELD WIRING AC QUTPUT
AC LINE ACLINE  NOTE: Each output
e | e
AC LINE-{ ~[-AC LINE

c;m c21 ) 7cHs
SNAP MODULE L J' ;

FIELD CONNECTOR N\ L

- —

8
|
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-ODC5SRC and SNAP-ODC5SRCFM digital DC output modules.
FIELD WIRING DC-SOURCING QUTPUT
@ w ©
(on)-o

FIELD TERMINAL POSITICNS

W 1,3, 5, AND T ARE INTERNAL
@ s

BUSSED CONNECTIONS,

COMMUTATING DIODE MUST BE USED
ON INDUCTIVE LOADS. (TYPICAL 1N4003)

CHO CH1 CH2 CH3
12 4 8
- H

8
]
|
Wiring for SNAP-ODC5SNK, SNAP-ODC5ASNK, and SNAP-ODC5SNKFM digital DC
output modules.

SNAP MODULE FIELD CONNECTOR =t

FIELD WIRING DC-SINKING QUTPUT

? il
FIELD TERMINAL POSITIONS
(04

1,3, 5, AND 7 ARE INTERNAL
BUSSED CONNECTIONS.

COMMUTATING DIODE MUST BE USED
ON INDUCTIVE LOADS. (TYPICAL 1N4005)

1 2 4 6 8
= :
SNAP MODULE FIELD CONNECTOR ————m= |
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WIRING 1/O MODULES

Wiring for SNAP-ODC5R, SNAP-ODC5R5, SNAP-ODC5RFM, and SNAP-ODC5R5FM dry
contact output modules.

FIELD WIRING AC or DC QUTPUT

AC or DC LINE . . |- ACor DCLINE  NOTE: Each output
@ @ should be fused.
AC or DC LINE-{ _._I |- AC or DC LINE

CHO Ctli” CH2

Fo— ——]

H
-

ShAP MODULE I

FIELD CONMECTOR

Wiring for SNAP-ODC5MA digital DC output module with manual/auto switches.

FIELD WIRING DC OUTPUT .oy cymprss

i _J__:E FL-J:ED 054 MAX.
_
o)

+
COMMUTATING DIODE MUST BE USED
ON INDUCTIVE LOADS. (TYPICAL 1N4005)

CH2| CH3
678

SNAP MODULE FIELD COMNECTOR ———tmm=-
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-ODC5-i, SNAP-ODC5A-i, SNAP-ODC5-iFM, and SNAP-ODC5A-iFM
isolated digital DC output modules.

FIELD WIRING OUTPUT iy oot s

BE FUSED 0.75A MAX.
v B 7. U

+ -
+
—_ l' COMMUTATING DIODE MUST BE USED
" ON INDUCTIVE LOADS. (TYPICAL 1N4004)

+ —u:n—l 1@ -

IcHo| cH1|cH2| cH3

123 45678

b4

SNAP MODULE FIELD CONNECTOR ————tmm=—

Wiring for SNAP-OMR6T-C mechanical power relay output modules.

CHO  CH1  CH2  CH3
NO C NC NO C NC NO C NC NO C NC
®®®®®@®®@®22
NN N

Note: User must
provide own fusing.

VJ‘ VJ‘ VJ‘ VJ‘ VJ‘ :I‘ VJ‘

Y Y Y

NOTE: External transient protection is recommended for highly
inductive loads.

.
v N NN ae lale NN |
ﬂ‘
|
|
|
|
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WIRING 1/O MODULES

Wiring for SNAP-OMR6-C mechanical power relay output modules.

SNAP-OMRG6-C Field Connections: Newer Terminal (gray)

CHO CH1 CH2 CH3
NO C NC NO C NC NO C NC NO C NC

NMSIOINMSIOINMSTOINISO)
LI Rl TRy nNg

I N R 1
|
|
|
|

Note: User must : X ‘\ ‘\L ‘\
provide own fusing. |
by byl

NOTE: Transient protection is recommended for inductive loads.
NOTE: For DC loads, install a reverse-biased diode, such as an TN4005
(or equivalent) at the load.

SNAP-OMRG6-C Field Connections: Older Terminals (black)

CHO CHh1 CH2 CH3
NO C NC NO C NC NO C NC NO C NC

Note: User must
provide own fusing.

NOTE: Transient protection is recommended for inductive loads.
NOTE: For DC loads, install a reverse-biased diode, such as an 1N4005
(or equivalent) at the load.
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

High-Density Digital Modules

Wiring for SNAP-IDC-16, SNAP-IDC-HT-16, SNAP-IAC-16, SNAP-IAC-A-16, and
SNAP-IAC-K-16 digital input modules.

NOTE: The connectors on these modules are
not polarity-sensitive. You can connect the
positive lead (+) for each channel (or point)
to either L1 or L2, and this can vary from
point to point on the module.
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WIRING 1/O MODULES

Port for OptoTerminal-G20

R ITE cHo
T ® CHT
C 6;’?|1la1fzjl(78rown (H2
% (H3
Tt B CHe
S CHs
Pin 1 ;?Jagd.(ngd M
S TTETTE cHe
Pin 7 - Black

"~ Pin15-Orange | | (H9
Finb Bk CH10
%— CH11
T CH12
Pin 3 ;iBnIEﬁk_ — CH13
TR G4
e CH15

NOTES: The small four-pin connector on the top of the 16-point module connects to the optional
Optolerminal-G20 using a special adapter cable, included with the Optolerminal.

The connectors on these modules are not polarity-sensitive. You can connect the positive lead (+) for each
channel (or point) to either L1 or L2, and this can vary from point to point on the module.

See Opto 22 form 1547, the SNAP High-Density Digital Module User’s Guide, for breakout rack wiring
and jumper settings for the SNAP-IDC-HDB and SNAP-ODC-HDB and their -FM versions.
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for high-density digital connector used with 32-channel input and output
modules.

Harness Pin Pin Harness
Wire Color | Number | Signal Signal | Number | Wire Color
Gray 40 A0 o O A4 39 White
Blue 38 A1 O O A5 37 Violet
Yellow 36 A2 O O A6 35 Green
Red 34 A3 O O A7 33 Orange
Black 32 ACOM O O ACOM 31 Brown
Gray 30 BO O O B4 29 White
Blue 28 B1 O O B5 27 Violet
Yellow 26 B2 O O B6 25 Green
Red 24 B3 O O B7 23 Orange
Black 22 BCOM O O BCOM 21 Brown
Gray 20 Cco O O Cc4 19 White
Blue 18 C1 O O C5 17 Violet
Yellow 16 Cc2 O O C6 15 Green
Red 14 C3 O O c7 13 Orange
Black 12 CCOM O O CCOM 1 Brown
Gray 10 DO O O D4 9 White
Blue 8 D1 O O D5 7 Violet
Yellow 6 D2 O O D6 5 Green
Red 4 D3 O O D7 3 Orange
Black 2 DCOM O O DCOM 1 Brown

Connector wiring for SNAP-ODC-32-SNK, SNAP-ODC-32-SRC, SNAP-IDC-32,
-FM versions, SNAP-IDC-32N, and SNAP-IDC-32DN (top view of module)

The following table shows 32-channel module connector wiring for the SNAP-HD-CBF6 wiring
harness. Wires from the wiring harness are grouped into four sets.of color-coded wires. Use this table
with the diagram above..

Set A Set B Set C Set D

Wires Ch Wires Point Wires Point Wires Ch
A0 | Gray 0 BO | Gray 8 Co Gray 16 DO Gray 24
A1 Blue 1 B1 Blue 9 C1 Blue 17 D1 Blue 25
A2 | Yellow 2 B2 | Yellow 10 C2 | Yellow 18 D2 | Yellow 26
A3 Red 3 B3 Red 1 C3 Red 19 D3 Red 27
A4 | White 4 B4 | White 12 C4 | White 20 D4 | White 28
A5 | Violet 5 B5 | Violet 13 C5 | Violet 21 D5 | Violet 29
A6 | Green 6 B6 | Green 14 C6 | Green 22 D6 | Green 30
A7 | Orange 7 B7 | Orange 15 C7 | Orange 23 D7 | Orange 31

For additional information, see form #1547, the SNAP High-Density Digital Module User’s Guide.
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WIRING 1/O MODULES

Wiring for SNAP-IDC-32, SNAP-IDC-32-FM, and SNAP-IDC-32N high-density digital
inputs.
Also see wiring for connector on page 87.

p
IMPORTANT: All SNAP-IDC-32 modules are
polarity specific and must be wired as shown.
Polarity for Polarity for
SNAP-IDC-32N SNAP-IDC-32

— AQ

SNAP-IDC-32-FM — Ad

— Al

. . A5

— A2

-10 to-32 VDC T v
+ —_— " * A7
+‘]r|_ 10-32 VDC T ACOM

- . BO

s B4

e Bl

. BS

- . B2

-10t0-32 VDC e 2
S S — B7

— co

— C4

— i

. . C5

P C2

-10 t0-32 VDC T =
+ T * <7

+-|J'—_|— 10-32VDC T I . CCom

— Do

— D4

— D1

— D5

- D2

-10t0-32 VDC T =
+ D7

_,_'|L'_I_ 10-32VDC T I ik DCOM
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-IDC-32D and SNAP-IDC-32DN high-density digital inputs .
Also see wiring for connector on page 87.

IMPORTANT: All SNAP-IDC-32 modules are
polarity specific and must be wired as shown.

Polarity for
SNAP-IDC-32DN

-2.5t0-12 VDC

L

-2.5to-12 VDC

L

-2.5t0-12 VDC

= =

-2.5t0-12 VDC

L

Polarity for
SNAP-IDC-32D

[ A AL

A

+
25t012VDCT

ACOM

\[ ]

+
25t012VDC T

\LA

BCOM

A

+ T
25t012VDC T

IR

CCOM

\L AL

M

+
25t012VDC T

DCOM
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WIRING 1/O MODULES

Wiring for SNAP-ODC-32-SNK and SNAP-ODC-32-SRC high-density digital outputs .
Also applies to SNAP-ODC-32-SNK-FM and SNAP-ODC-32-SRC-FM.
Also see wiring for connector on page 87.

FUSING

For both sourcing and sinking
modules, either fuse each point
(as shown in the first and third
groups, below) or fuse each
group of points (as shown in
the second and fourth groups).

2

o)

CO 2 —0 _O
A1O

©

]
+T

12-24 VDC Nominal

©EEE

r—]
+T

12-24 VDC Nominal

©©

L
+T

12-24 VDC Nominal

R | RRRR |60 | BE

PO

L
+T

S

) (O 10 O
s 0 61O
RS 0 20
20 O N Q@@giigﬁ
AcoM |~ T ACOM o0—oO
8o 12-24 VDC Nominal N 80
B4 C/o @ Q B4 /O
1O O R 6O O
:2 O_O @ % =T 0O _O
2O O + 1 o 2O O
BCOM O '®) T J\%O_O
12-24 VDC Nominal
Cc0 O O (o)) O
c4 (:) g 2 ~ A c4 /O
=T O 0 <0
2O O © @'\f «T 0O O
c3 c3
<10 O N 0) @\ﬁ £0_O
ccom oO—O I ccom oO—O
0o O/O 12-24 VDC Nominal ~ 0o ()/O
D4 ) D4
o O_0O @ 5 o O_0O
o Q=
D6 /O @ Q D6 /O
D3 D3
D7 O/O + | | @ @ D7 O/O
DCOM O—O T A/ \ocom oO0—O

12-24 VDC Nominal

12-24 VDC Nominal

SNAP-ODC-32-SRC
Load Sourcing Module
(Top view of module)

m SNAP PAC System Specification Guide
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Analog Input Modules

Wiring for SNAP-AIARMS analog amps RMS AC/DC input.

Two possible wiring diagrams are shown.
Terminals 3,4, 7, and 8 share a common connection inside the module. Make sure you observe polarity when connecting the
second channel. To avoid a potentially hazardous short, double-check wiring before turning on the current to be monitored.

SNAP-AIARMS TWO CURRENT INPUTS SNAP-AIARMS TWO CURRENT INPUTS
AC LINE _ DasHED LNEs 0 TO 10 AMP AC/DC
® 1----- ' ® A [~ Jemt— ARE ALTERNATE
i L= | | CONNECTIONS CH 0 CURRENT
1
2 ! 2
CHANNEL ® + CHANNEL ®
#0 ® : MEASURING AC #0 ®_3 CONMON WIRE
LINE CURRENT |
g FOR BEST ACCURACY, RUN TWO SEPARATE
! VIITH A CURRENT COMMON WIRES. WHEN USING A SINGLE
® 4 ______I TRANSFORMER [/ — a  COMMON WIRE, THE "COMMON TERMINALS" SHOULD
—_— DASHED LINES AC LINE —_— H BE JUMPERED AT THE CONNECTOR

=———— O MINMIZE CROSS TALK
b= f

.
|5 DASHEDLINES
=i ARE ALTERNATE
1 COMECTIONS

o

ARE ALTERNATE
® 6l ____ CONNECTIONS
CHANNEL ® § CHANNEL
# ® ; K #

® §f----- TO MINMIZE CHANNEL CROSS TALK,
DO NOT SHARE TERMINAL BETWEEN CHANNELS

——

-

CH 1 CURRENT

PR

COMMON WIRE

SNAP MODULE
FIELD CONNECTOR

SNAP MODULE
FIELD CONNECTOR

Wiring for SNAP-AIARMS-i and SNAP-AIARMS-i-FM isolated analog amps RMS AC/DC inputs.

Two possible wiring diagrams are shown. The module’s two points are isolated from each other.

SNAP-AIARMS-i TWO CURRENT INPUTS SNAP-AIARMS-i TWO CURRENT INPUTS
® i e ® 1 'H—EQEHAEL%&E\?E
! L COMNECTIONS
2
CHANNEL ® 2 : CHANNEL ® 070 10 AMP ACIDC
0o, A (

WITH A CURRENT

* ®4 ] DASHED LIES e TRANSFORMER *
———— ARE ALTERNATE — — —
CONNECTIONS
® i S e ® 5
1
® : : CHANNEL ® §
CHANNEL
Moy ® 7 K "o, ® ;
T
I 0 TO 10 AMP AC/IDC
* ® §f--- TO MINIMIZE CHANNEL CROSS TALK, * ® 8

DO NOT SHARE TERMINAL BETWEEN CHANNELS

-——

MEASURING AC #0
LINE CURRENT * ®_3_|
N

L ___

SNAP MODULE
FIELD CONNECTOR

SNAP MODULE
FIELD CONNECTOR
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WIRING 1/O MODULES

Wiring for SNAP-AIVRMS analog volts RMS AC/DC input.

SNAP-AIVRIMS TWO VOLTAGE INPUTS Terminals 3,4, 7, and 8 share a common connection inside
® - 070 250V AC/DC the module. Make sure you observe polarity when
RS S HOT WIRE connecting the second channel. To avoid a potentially
CHANNEL ® 2 — hazardous short, double-check wiring before turning on the

# ®_a — voltage to be monitored.
Q¢

|
|
DASHED LINES
- ARE ALTERIIATE
® 6o CONNECTIONS
y

CHANNEL ® 6 1 HOT WIRE
I
COMMON WIRE

SNAP MODULE
FIELD CONNECTOR

Wiring for SNAP-AIVRMS-i and SNAP-AIVRMS-i-FM isolated analog volts RMS AC/DC
inputs.

SNAP-AIVRMS-| TWO VOLTAGE INPUTS The two points on these modules are isolated
® 1 from each other.
"1

1
Y

CHANNEL ® 2 0 T0 250V ACIDC

e,
1
* ® o DASHED LINES
—_—— ARE ALTERNATE
L __, / CONNECTIONS
i
1
CHANNEL +
# 0 TO 250V AC/IDC

*

*

SNAP MODULE
FIELD CONNECTOR
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AICTD two-channel analog temperature input.

ICTD ICTD
PROBE PROBE

> <

WHT| BLK| |WHT [BLK

SNAP MODULE
FIELD CONNECTOR

Wiring for SNAP-AICTD-4 four-channel analog temperature input.

ICTD ICTD
PROBE PROBE
WHT| BLK WHT%&WHT BLK | WHT] BLK|
CHo| [cH1| [cH2| |cH3
1 2 3 4 5 6 7 8
[ s s

SNAP MODULE
FIELD CONNECTOR
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WIRING 1/O MODULES

Wiring for SNAP-AICTD-8 eight-channel analog temperature input.

ICTD Source

3K —

NOTE: Terminals 2, 4, 6, and 8 on both
connectors are connected internally.

|
|
7

WHT
— Bk L

24V

|-|'|'_1 X EXS S EXSEX
[1112] El@@@@@ll

SRC POWER  ISOLATED ONE CHANNEL SNAP-AILC

| SNAP MODULE
FIELD CONNECTOR
\- OPTO 22 PART #
SNAP-FIELDCON
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIMA two-channel analog current input.

Since all inputs share a common reference, the module must be installed at the beginning or end of a typical
4-20 mA loop. If you are using both standard and self-sourcing transmitters, either put the transmitters on

different modules, or use different power supplies. Do not use standard and self-sourcing transmitters on the
same module.

This module does NOT supply loop excitation current.

EXTERNAL LOOP EXTERNAL LOOP SELF-POWERED (SELF-SOURCING)
POWER SUPPLY POWER SUPPLY TRANSMITTERS

+||

4
TRANSMITTER ( TRANSMITTER TRANSMITTER

A AL TR 1 T Mo s
' C ! ! | TERMIIALS 2 AID 6 ARE

| 19 56 1 OR 56 1 COMECTED NTERMALLY

- __L__i____l_l.__ m—adabaa

=TT
| |

FOR TRANSMITTERS SHARING THE PLUS SIDE OF CHO ? CH
THE LOOP SUPPLY THE INPUT CURRENT WILL BE 19 56
READ AS A POSITIVE CURRENT. : |
INPUT| REF. INPUT| REF.

SNAP MODULE -
FIELD CONNECTOR

i

n
T

Wiring for SNAP-AIMA-4 four-channel analog current input.

Since all inputs share a common reference, the module must be installed at the beginning or end of a typical
4-20 mA loop. If you are using both standard and self-sourcing transmitters, either put the transmitters on

different modules, or use different power supplies. Do not use standard and self-sourcing transmitters on the
same module.

This module does NOT supply loop excitation current.

EXTERNAL LOOP  EXTERNAL LOOP
POWER SUPPLY POWER SUPPLY

= 1=

SELF-POWERED (SELF-SOURCING)
TRANSMITTERS

TRANSMITTER

TRANSMITTER TRANSMITTER

+

FOR TRANSMITTERS ST T ol 1 ——-b AL
1

P proooboo b " NOTE: THE REFERENCE
SHARING THE PLUS SDE | CHO  CH1 CH2 ~ CHS 1 o op—m ! CHO  CHI CH2  CH3 | TERMINALS (2, 4, 6, AND §)
OFTHELoopsupPYTHE 1 1 2 3 4 5 6 T 8 | P 28 4 5 8 T 8! RECONECTED
INPUT CURRENT WILL BE =~ === === ==t qm=t-—t--bomtos R waiviote st 1 I

READ AS A POSITIVE CURRENT '

[
CHO CH1 ' CH2  CH3
12 3 4 86 6 7 8

] 1 I I ! 1 ] I
INPUT REF. INPUT REF. INPUT REF. INPUT REF
L =— r~

H
H
H
H
H
H
H

SNAP MODULE FIELD CONNECTOR ———=— [\ LULLTLLLUTLTL ]
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WIRING 1/O MODULES

Wiring for SNAP-AIMA-8 eight-channel analog current input.

Since all inputs share a common reference, the module must be installed at the beginning or end of a typical
4-20mA loop. If you are using both standard and self-sourcing transmitters, either put the transmitters on

different modules, or use different power supplies. Do not use standard and self-sourcing transmitters on the
same module.

This module does NOT supply loop excitation current.

Current Source

4-20 Self-pov\/ered (Self-sourcing) NOTE: Terminals 2, 4, 6, and 8 on both

transmitters connectors are connected internally.
Plcio I T T Teia | Tas I

NOTE: For transmitters sharing the plus
side of the loop power supply the input
current will be read as a positive current.

External loop
power supply
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIMA-i and SNAP-AIMA2-i isolated two-channel analog current inputs.

The two channels are isolated from each other.
This module does NOT supply loop excitation current.

EXTERNAL LOOP SELF-POWERED (SELF-SOURCING)

POWER SUPPLY TRANSMITTERS
*

TRANSMITTER ) TRANSMITTER  TRANSMITTER () TRANSMITTER
3 ¥

FoR TRaNSWITTERS T ,L_L_ oy 1 R
SHARING THE PLUS SIDE 1 N i I CHO  CHI
OF THE LOOP SUPPLY THE :gH% || %H17 | ~=—OR—= i 53 g7 |
INPUT CURRENTWILLBE 15 ¥ 11 % &1 R A
READ AS A POSITIVE CURRENT. i e
'
CHO CH1
23 6 I7
]

INPUT | REF.  INPUT RiE_F.

N 0 O S O O 1 1

i

SNAP-AIMA Wiring: Positive Common vs. Negative Common Connections.
The following diagrams apply to SNAP-AIMA-2, SNAP-AIMA-4, and SNAP-AIMA-8 modules.

SNAP MODULE FIELD CONNECTOR ————=

TRANSMITTER TRANSMITTER

— + P —+
[ 4 CHANNEL #0 T — |- CHANNEL #0 T
1’ '\Z-I 1 /‘I
1 -",Z, L 2
TRANSMITTER TRANSMTTER
Jo—( ) Jol— )
D, 1 CHANNEL #1 D - CHANNEL #1
6 ‘%I [ ‘4
" NOTE: Even-numbered ’ NOTE: Even-numbered terminals share a

terminals share a common common reference where applicable.
reference where applicable.

SNAP-AIMA SNAP-AIMA

For transmitters sharing the plus side of the loop For transmitters sharing the minus side of the loop
supply. Note that input current will be read as a supply. Note that input current will be read as a
positive current. negative current.
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WIRING 1/O MODULES

Wiring for SNAP-AIMA-32 and SNAP-AIMA-32-FM thirty-two-channel analog current input.

This module does NOT supply loop excitation current. NOTE: if you are using the module with loop power (2-wire)
Since all inputs share a common reference, the module must be devices, connect to the SNAP-AIMA-HDB or SNAP-AIMA-HDB-FM
installed at the beginning or end of a typical 4-20 mA loop. If you rack. If you are using the module with self-powered devices

are using both standard and self-sourcing transmitters, either put (4-wire) or with devices that share a common positive

the transmitters on different modules or use different power connection, do not use the SNAP-AIMA-HDB (or -FM) boards,
supplies. which have a current limiting diode. Instead, wire to the
The following diagram shows wiring from the SNAP-AIMA-32 (or SNAP-AIV-HDB (page 110 or page 111).
-FM) module to the SNAP-AIMA-HDB breakout rack. We strongly 4-20mA
recommend that the breakout rack be used with the module. Transmitter
Miswiring of any point on the module can cause severe + -
out-of-warranty damage. The breakout rack protects the module
from many wiring errors. J2-1 -1
= L5
Use this diagram with loop power B IO | T 2| mO ;
(2-wire) negative common devices only. 4+ 0D § 2N 3
For self-powered (4-wire) devices, see 4 gg B 3 NO 2
page 110. 5] N |5 2 gg 5
For positive common devices, see 6] N e o =0 6
page 111. L no—!'e o A4 a7 = 7
L Al— e e A5 L) 8O3
A2— e e A6 J5-1 J4-1
A3— o @ |-A7
ACOM— e o -ACOM—¢ & T Bg g Bhsoly
— e o |-B4 X —
. Bl— @ e B5 ® 2_ch 10 % NSO 2
Wiring B2—| e o -Bs 2 3 " SO
harness to B3— e o/-B7 2 4 NS S NO 4
ACOM—{ o o|l-ACOM —4 > — N2 N =e)
SNAP-AIMA-32 Co—e e —Eg < 2_ 3 |13 =l el E
— e o S =
Module e 1-Co & IO 3O ?
C3—{e e -C7 g AN s
ACOM— o & FACOM —p 5100 3 B0
— e o D4 v _
= J8-1 [} 1711
D1— e ® D5 £l y
D2—{ e ® | -D6 5 — N e a
D3i— e e D7 2 1 SQ’) 17 = % mg !
ACOM— @ ® [-ACOM —4 £ 2] RS e 2 %c@ 5
< 3 = 3
DWG2 E RO |Y 3| 3D
v =1 NSO |20 a|l ™D 4
Y HEOp 2 N
Max Excitation = 32VDC — OO |22 N
4-20 mA Loop Power ;_ N [23 A=0) ;
12-24VDC T o1
+ — |-
MODULE  FIELD 71 B0 | NO[5
COMMON  COMMON 100 8|05
I | I NcO |26 % N 3
91| W W & 4 D |27 D
10 | &3k
5 [a)
PO Q v QD EBCOZ
12| 3 |a rﬁE;'ECDg? I el o
e NO N g
F6 Fs
/-
4-20mA
Transmitter
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIMA-iH isolated two-channel analog current input, HART protocol.

External Loop External Loop External Loop
Power Supply Power Supply Power Supply

iy = Hily

+
Transmitter (‘D Transmitter

r——'=-=n

| CHO ! CH1
| |

'1234'56738
(OISISINIOISISIY)
EEEEEEEE

Wiring for SNAP-AIMA-iSRC and SNAP-AIMA-iSRC-FM isolated two-channel analog
current inputs.

EXTERNAL LOOP LOOP POWERED i
EXTERNAL L0OF 000 FOMEREL Thg two channels are isolated from Aeac'h other.
Hili This module DOES supply loop excitation

current.

TRANSMITTER
TRANSMITTER ~ TRANSMITTER TRANSMITTER

NOT USED
W

" |—CHO—|*|—CH1—|
NPT sRe i i 0 sRe IN N IR

M2 M2EEEETE

SNAP MODULE
FIELD CONNECTO
OPTO 22 PART #
SNAP-FIELDCON

SNAP PAC System Specification Guide m



WIRING 1/O MODULES

|SOLATED FROM EACH OTHER.

NOTE: RESISTANCE PROEES
MUST BE ELECTRICALLY

Wiring for SNAP-AIR40K-4 analog thermistor input.

ey

A

1

CHO

CH1

2 3 4 5 6 7

[ -

SNAP MODULE FIELD CONNECTOR =————t=— |

A e R B e A e )

T T

CHo| [cH CHe| [cH7
CH2 CH3 CH4 CHS

ENNEEEEEN EEEENEEEE

12 3 45 6 7 8 9

o
EGND

SNAP PAC System Specification Guide

Wiring for SNAP-AIR400K-8 analog thermistor input.




CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIPM analog power monitoring input.
For more information about this module, see Opto 22 form #1453, the SNAP-AIPM Modules data sheet.

Standard Wiring Diagram

CAUTION: These terminals share a common 1555/]558"@2)(
connection inside the module. Make sure LINE OR "HOT" GR(
you observe polarity when connecting the WRE NEL
second channel. To avoid a potentially FUSE
hazardous short, double-check wiring before CHANNEL 40
turning on the current to be monitored. 250 VOLTS WA
V RMS
INPUT
—_— . DASHED LINES
5[ lees ARE ALTERNATE
— | CONNECTIONS
CHANNEL #1 8 {r\]
. . ' A RMS Y 10 AMPS MAX
Measuring AC Line Current with INPUT ® ol 1
C T f Make sure you observe polarity when
a Current Transformer connecting the second chamnel. To avoid
LINEVAC a potentially hazardous short circuit,
LINE OR "HOT" GROUNDED double-check wiring before turning on
WIRE NEUTRAL the cument to be monitored.
I OR STEP DOWN
® 1A POTENTIAL TRANSFORMER SNAP MODULE FIELD CONNECTOR
i FUSE
CHANNEL #0 Py *Pin 3, 4, 5, and 6 are internally connected.
85-250 VAC RMS i g AC LINE
V RMS = e ®
INPUT —{ 1
® 4| ] DASHED LINES
_—— — ARE ALTERNATE
E T« CONNECTIONS
CHANNEL # SN /7
& [V o-10ap (@
A RMS % 1 \J~=—SVAP WIRES IF THE "TRUE POWER"
INPUT DATAIS WRONG POLARITY
8 . .
TYPICAL 5A j Measuring AC Line Current
CURRENT TRANSFORMER Greater than 10 Amps
85- 250 VAC
SNAP MODULE LINEOR GROUNDEL
"HOT" WIRE NEUTRAL

FIELD CONNECTOR
FUSE

*Pin 3, 4, 5, and 6 are internally connected. ® ' _:

CHANNEL #0 W !
INPUT
4
® DASHED LINES

- 1w AREALTERNATE

I CONNECTIONS
CHANNEL #1 A 10 AMPS MAX
[l (
ARMS !
INPUT

SWAP WIRES IF THE "TRUE POWER"
DATAIS WRONG POLARITY

TYPICAL 5A
CURRENT TRANSFORMER

SNAP MODULE
FIELD CONNECTOR

SNAP PAC System Specification Guide m



WIRING 1/O MODULES

CAUTION: Be very careful when connecting input channels.
Do not connectline voltage to the currentinput channel;
such a connection will cause severe damage to the module.
This damage is not covered by warranty. Use a current

transformer instead.
CAUTION: Use caution when selecting wire gauges for your
application. Use conservative wire gauges with proper voltage

Wiring for SNAP-AIPM-3 analog 3-phase power monitoring input.

See instructions for scaling this module in form #1453, the SNAP-AIPM Modules data sheet.

CAUTION: Terminals 2 and 3 share a common connection
inside the module. Make sure you observe polarity when
connecting the second channel. To avoid a potentially
hazardous short circuit, double-check wiring before turning

on the current to be monitored.

ratings.
3 PHASE POWER
WYE CONNECTED ONLY PHASE B PHASEA  PHASE C
PHASE "A' SAFETY FUSE ()ﬂ
CHO VRMS 8 0300 VRS 3¢ VOLTS-PHASE A e or
o1 1rus KA USEA STEP-DOWN POTENTIAL
[N [} osuP TRANSFORMER IF PHASE TO
)4 NEUTRAL VOLTAGE EXCEEDS 300VAC y
SWAP WIRES IF THE 'TRUE POWER" e C)
DATAIS WRONG POLARITY A\
A
SAFETY FUSE g
PHASE "B %IZOLTS-PHASE B i
1
CH4 VRMS Q - USE A STEP-DOWN POTENTIAL
N L0VRIS TRANSFORMER IF PHASE TO NEUTRAL
QA NEUTRAL VOLTAGE EXCEEDS 300VAC
CH5 |RMS —{ ) osawp
®a
¥ ._/©_
SWAP WIRES IF THE 'TRUE POWER" — ¢ C-CToe
DATAIS WRONG POLARITY
SAFETY FUSE
PHAGE "C" 3 voLTS-PHASE ¢ e
1
Q USEASTEP—DgWN POTENTIAL
CHB VRIS IRz L0 TRIS TRANSFORVER IF PHASETO
QilA NEUTRALVOLTAGE EXCEEDS 300VAC
CH9 [|RMS ®*4 () o5AwP

SWAP WIRES IF THE 'TRUE POWER"

*Pins 2+3 are internally connected

DATA IS WRONG POLARITY

Using this wiring, after you scale the module, the following measurements are available.
All measurements are synchronously updated every second:

* Individual phase to neutral voltage |«
e Individual phase and load current
* Individual phase power
¢ Individual phase volt-amps

(watt seconds)

(watt sec)

3-phase sum of 1 sec.—signed energy

¢ 3-phase sum of 1 sec.—unsigned energy

SNAP PAC System Specification Guide

+ Typically a 5A current transformer is used.

CAUTION: The SNAP-AIPM-3 module does
not contain a fuse. Protect the system by
adding a fuse.

Suggested vendors

Protection fuses: www.littelfuse.com
Voltage and current transformers:
www.crmagnetics.com



CAUTION: Be very careful when connecting input channels. Do
not connect line voltage to the current input channel; such
a connection will cause severe damage to the module. This
damage is not covered by warranty. Use a current transformer
instead. Use identical CTs on all phases.

CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIPM-3V analog 3-phase power monitoring input.
See instructions for scaling this module in form #1453, the SNAP-AIPM Modules data sheet.

to be monitored.

CAUTION: Use caution when selecting wire gauges for your
application. Use conservative wire gauges with proper voltage
ratings.

CAUTION: Terminals 2 and 3 share a common connection inside
the module. Make sure you observe polarity when

connecting the second channel. To avoid a potentially hazardous
short circuit, double-check wiring before turning on the current

3 PHASE POWER

WYE CONNECTED ONLY PHASE B PHASEA  PHASEC
PHASE "A" SAFETY FUSE CD
®‘ 2 L
CHO VRMS Q 0-300 VRMS 3¢ VOLTS-PHASE A ACT
et 1rus Y v USEASTEPDOWN POTENTIAL
O D TRANSFORMER IF PHASE TO
) NEUTRALVOLTAGE EXCEEDS 300VAC
SWAP WIRES IF THE 'TRUE POWER"
DATAIS WRONG POLARITY
A
SAFE'TL FUSE g \
PHASE "B S %w\:ous-PHASE B
1
CH4 VRMS - USEASTEP-DOWN POTENTIAL NEUTRAL
[NE 0-300VRS TRANSFORMER IF PHASE TO
kA NEUTRALVOLTAGE EXCEEDS 300VAC
CH5 |RMS 1Y 003%VAC
®4
1 1 T
SWAPWIRES IF THE 'TRUE POWER" c LTk
DATAIS WRONG POLARITY
SAFETY FUSE
N\
PHASE 'C" S ? VOLTS-PHASE C
1
USEASTEP-DOWN POTENTIAL
CHE VRIS ISz L0 VRIS TRANSFORMER IF PHASE TO
kA NEUTRALVOLTAGE EXCEEDS 300VAC
CHO |RMS ®‘ [T 03%VAC
4

SWAP WIRES IF THE 'TRUE POWER"
DATAIS WRONG POLARITY

*Pins 2+3 are internally connected

**0.333 VAC current transformer

Using this wiring, after you scale the module, the following measurements are available. All
measurements are synchronously updated every second:

Individual phase to neutral
voltage

Individual phase and load
current

Individual phase power
Individual phase volt-amps

3-phase sum of 1 sec.—signed energy (watt
seconds)

3-phase sum of 1 sec.—unsigned energy (watt
sec)

Suitable current transformers (CTs) for use with the SNAP-AIPM-3V are available from
Opto 22. See form #1938, the Split-Core Current Transformers Data Sheet.

CAUTION: The SNAP-AIPM-3
module does not contain a fuse.
Protect the system by adding a
fuse.

Suggested vendors

Protection fuses:
http://www.littelfuse.com
Voltage and current transformers:
http://www.crmagnetics.com

SNAP PAC System Specification Guide


http://www.opto22.com/site/documents/doc_drilldown.aspx?aid=4050

WIRING 1/O MODULES

Wiring for SNAP-AIRATE analog rate input.

Two possible wiring diagrams are shown:

1
TACH #1

INPUT #1 ® 3 = INPUT #1

4

TACHOMETER ®2 1 TACHOMETER TACHOMETER ®

£

N Q
TACH #2
6
TA&HP%E#TZER ® B LR TA&F;?JﬂE#TzER
® 7 JUMPER TO =
——PULL-UP
8 RESISTOR TACHOMETER WITH

OPEN COLLECTOR OUTPUT

SNAP MODULE
FIELD CONNECTOR

Wiring for SNAP-AIRATE-HFi analog rate input.

Two possible wiring diagrams are shown.

The two channels on the module are isolated from each other. Since
these channels do not share any common connections, grounded
sensors and field devices may be used with them.

1
® TACH #1

TACHOMETER WITH
TTL, TTLS, CMOS QUTPUT

SNAP MODULE
FIELD CONNECTOR

2
TACHOMETER 1| TACHOMETER TACHOMETER ®

INPUT #1 ®3 GROUND L. INPUT #1 ®3

ENCODER GROUND

QO
TACH #2

: Q:
TACHOMETER ® 1 TACHOMETER TACHOMETER

INPUT #2 ® 7 GROUND INPUT #2 ® 7
JUMPER TO =

===PULL-UP

® 8 RESISTOR TACHOMETER WITH ® 8
OPEN COLLECTOR OUTPUT

SNAP MODULE
PLUG IN TERMINAL

SNAP PAC System Specification Guide

TACHOMETER WITH
TTL, TTLS, CMOS QUTPUT

SNAP MODULE
PLUG IN TERMINAL



CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIMV-4 and AIMV2-4 analog millivolt inputs.

UNIPOLAR OR BIPOLAR +—|I| -
VOLTAGE SOURCE

ette | [ o1 1= | [#1.1.- | UNIPOLAR OR BIPOLAR
S L AT TS| vomee souree

NOTE: ALL REFERENCE TERMINALS CHO
ARE CONNECTED INTERNALLY. 1

CH1 CH2 CH3

6 778

INPUT| REF] INPUT RE

= LL on

PUT REF. |INPUT | REF.

SNAP MODULE FIELD CONNECTOR ————m=-

Wiring for SNAP-AITM and SNAP-AITM-2 analog thermocouple/millivolt inputs.

MILLIVOLT QR ><
THERMOCOUPLE SOURCE

>< MILLIVOLT OR Since both inputs share the
THERMOCOUPLE SOURCE  same reference terminal, use

isolated probes for
thermocouple inputs.

CHO
2

CH1

NOTE: THE TWO CHANMELS ARE NOT
ISOLATED FROM EACH OTHER.

Wiring for SNAP-AITM-8 and SNAP-AITM-8-FM analog thermocouple/millivolt inputs.

MILLVOLT +(1E) +
THERMOCOUPLE SOURCE

= ©o o = = o
O T T — O I
OO O OO O
COMMON TERMINALS ARE
CONNECTED INTERNALLY

SNAP-AITM-8

COHCHY
OH CcoM
OH CHY
COMCH3
o1 com
COHcH2

NOTE: For best accuracy, wire all points before
calibrating, and short all unused channels.

Since all inputs share the same reference terminal, use
isolated probes for thermocouple inputs.

SNAP PAC System Specification Guide



WIRING 1/O MODULES

Wiring for SNAP-AITM-i and SNAP-AITM2-i isolated analog thermocouple/millivolt

inputs.

MILLIYOLT OR
THERMOCCUPLE SCURCE

X

X

Since these channels do
not share any common
connections, grounded
sensors and field devices
may be used with them.

MILLIVOLT OR
THERMOCOUPLE SCURCE

CHO
2

3CH14

NOTE: THE TWO CHANNELS ARE
ISOLATED FROM EACH OTHER.

NI o

Wiring for SNAP-AITM-4i isolated analog thermocouple/millivolt input. .

[CHO] [CH1] [CH2]

[CH3]

+|- +|- +|- +|-

BEESNENEEE N

D2

oOPTO 22

SNAP PAC System Specification Guide

The four channels on the module are
isolated from each other. Since these
channels do not share any common
connections, grounded sensors and
field devices may be used with them.



CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIRTD, SNAP-AIRTD-10, and SNAP-AIRTD-1K analog RTD inputs.

SNAP-AIRTD modules are designed for three-wire 2WIRE RTD WIRING

connections, shown in the diagram at right.

NOTE: USE ISOLATED RTD PROBES

SNAP MODULE FIELD CONNECTOR ———fe—

100 9 PT

CHANNEL

o
OF
100 Q PT
! ®T} JUMPER WIRE
(NI
Qr

CHANNEL
#

CHO  CHI o

SNAP MODULE
PLUG IN TERMINAL

L { J o { { CAUTION: ACCURACY AND STABILITY WILL BE

DEGRADED USING A 2-WIRE RTD

Wiring for SNAP-AIRTD-8U analog RTD/resistance inputs.

Shielded wire

]»CHO

L5 -.I
I

fassssnsssssnnsanasnnnnn

Shielded wire

N
65’-.
=

]~CH6

A

The SNAP-AIRTD-8U has spring-clamp connectors for easy
wiring. An insertion tool is provided in the box with the
module. For each connection:
1. Insert the tool in the small square hole and push down.
2. Push the wire firmly into the rectangular hole below the
tool, and then remove the tool.
The module is designed for 3-wire RTDs, shown below. All
wires must be the same size. If you use a 4-wire connection,
DO NOT connect the fourth wire, as it will cause errors in the
readings. If you use 2-wire RTDs (not recommended because
measurement is less accurate), you must jumper terminal 2
to 3 for each applicable RTD channel.

|+ Insert tool here and push down.
Insert wire here and remove tool.

SNAP PAC System Specification Guide



WIRING 1/O MODULES

Wiring for SNAP-AIV two-channel analog voltage input.

UNIPOLAR OR BIPOLAR ff_||||; _+_||||_' UNIPOLAR OR BIPOLAR

VOLTAGE SOURCE VOLTAGE SOURCE
NOTE: THE TWO REFERENCE TERMINALS ] [
ARE CONNECTED INTERNALLY. CHO  CHI
12 66

INPUT | REF. INPUTLR'EF.
L

0 O S o o 0 I O ¢

SNAP MODULE FIELD CONNECTOR ———®=

Wiring for SNAP-AIV-4 four-channel analog voltage input.

UNIPOLAR OR BIPOLAR - - - | UNIPOLAR OR BIPOLAR
vonee sovree | (11 S L AT TS| vomee souree

NOTE: ALL REFERENCE TERMINALS CHO

Ch2 CH3
ARE CONNECTED INTERNALLY. | 1

= LL on

INPUT| REF] INPUT RE PUT REF. |INPUT | REF.

SNAP MODULE FIELD CONNECTOR ————m=-

SNAP PAC System Specification Guide



CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for SNAP-AIV-8 eight-channel analog voltage input.

Voltage Source

Hils ([ A IS S

CHO CH1 CH2 CH3
1 I 8

INPUT|

NOTE: Terminals 2, 4, 6, and 8 on both
connectors are connected internally.

Ut REF. [INPUT  |REF.

123454||
P

et Tems et teny
1 2 3 4 5 6 7 8

il HIE | HIE | e

Wiring for SNAP-AIV-i and SNAP-AIV2-i isolated two-channel analog voltage input.

UNIPOLAR OR BIPOLAR +_||||; j_||||_' UNIPOLAR OR BIPOLAR

VOLTAGE SOURCE VOLTAGE SOURCE
The two channels are
__! !_ isolated from each other.
CHO CH1 Since these channels do
2 ? 6 7| not share any common
INPUT| REF. INPUT| REF. connections, grounded
L L ) )
S e sensors and field devices
SNAP MODULE FIELD CONNECTOR ———m may be used with them.

I

Wiring for SNAP-pH/ORP analog input. Input connections for the SNAP-pH/ORP are made
through standard BNC connectors located on the top of the module. The two channels are isolated
from each other; they do not share any field connection.

SNAP PAC System Specification Guide m



WIRING 1/O MODULES

Wiring for SNAP-AIV-32 and SNAP-AIV-32-FM thirty-two-channel analog voltage
inputs.

The following diagram shows wiring from the SNAP-AIV-32 or SNAP-AIV-32-FM module to the
SNAP-HDB-AIV (or -FM) breakout rack. Note that all channels share a common reference terminal.

NOTE: This diagram is also used to wire the SNAP-AIV-HDB breakout rack to a SNAP-AIMA-32 or
SNAP-AIMA-32-FM module, when the module connects to a self-powered (4-wire) device.

+ 1
J2-1 "_OI -
—2— OO ° s LINOL
R 321 g 5|00
=z T =% 2| @O
== e LSO S E NSO -
i ahisoly oIz
ot N | S mOR
—2— 1R D e °
‘_i = 7 NS O[5
= = 8 = BCD
—5——o
151 J4-1
- NO [» -9
TR 1 N 1
‘-;—33 2 ECD @ % DCO 2
40 39 '_E 5 3 DC:) 2 % NO 3
AM— e @ A4 —E— 7 DCD = 2 BCD
Al— @ ® —AS P NSO | o NSO 4
A— ® @ [—A6 - R 5 - 3 5
A— e @ A7 = 5 N 2 £ NSO 3
AcOM— @ ® [—AcOM —E— NO® NSO
BO— ® ® [—B4 = 7 N [ 3 7
Bl— ® ® [—BS = Ax 8 8
B2— @® @ _—EB6
B3— ® ®|[—B7 =
ACOM— @ ®@|[—ACOM s
co— ® ®|—C4 J8-1 17-1
ci— e e|fcs =
Q— @ @ [—Cs N T IO | O[5
G—e et L =% — O [= NO |5
ACOM— ® ® [ACOM & 2 N [ 8| D
Do—® ® —ps = = — 3 O [ 5 3
DI— ® ® D5 2 - = 4 - “ ol NO 4
~ D2— ® ®|ps T 32— —ADNOlR L2 2D
J m—feeio & o5 DO 22 2Z|mDE
j— — ~ = o 6
G Acom—] @ ® [~acom ¥ -3 el =7 O
83— 5 N 5+ NS -
=1 + 1
—5— ¢
Ji- J10-1
12— 1 O |8 NO
-5 13O |= 5| 3D
; - 4 D ™~ g D@ 4
-
I— T DO (= SINSO)
3 — DO | 2| OO %
-3 TEESH R T 3O
- 7
—5— TR Ne®)
{—-i(N—h
‘_—Q

1
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Alternate Wiring for SNAP-AIMA-32 and SNAP-AIMA-32-FM .

SNAP-AIV-HDB breakout rack to SNAP-AIMA-32 or
SNAP-AIMA-32-FM module when the module
connects to devices that share a positive common

connection
21" Eﬁ_liotllll'_l_ N1
G T 4 HNCO 5
-z N |- NO
i 2 2
g T OO |~ 5| 3O
-2 100" E NSO .
22 DO~ SlnOk
2= DO | S ISel=
—2= 71 391° | 3Ok
™
=< m 8 IECD = I]CD 8
<
= 4
oom )51 J41
-2 ) RO ([ NO 5
2 T30 | DO
a0 39 TITg T DO 2 = N5
A— ® @ |—A4 -z n N |= SN0 -
Al— @ @ [—AS P [EC:) o~ o
A2— e @ |-A6 - 5 o O
— — m Q - - 5
AB— e e [-A7 1 — O |7 2O
ACOM— ® @ [—ACOM —— NSO | NSO
Bo— o o |84 28 TN | N 7
Bl— ® ® [—BS = 8 =0 3
B2— ® ® |—B6 -
B3— ® ®|—B7 +—T—
acom— @ @||—acom ~z-S—9
co— o o|lca o N 181 J7-1
C1l— ® @/ —C5 0
o— e ®—s =R | DD [2 NO 5
ci— ® ® [—7 o 3= > NO |= _ NSO 5
ACOM— ® @ [—pcOM & —2
po—e efoi £ T3® 3 mgf 91N 5
pi— ® ® fps 5 = r N - 5[ O
. Dz—® ®|p; £ 3= B N |= 2| NSO -
U p3—® @[ & —F— NSO |= i
= g S 6 2 NSO
ACOM—] @ @ [—ACOM = i 6
3 oo i — O o K=ol
<5 g INSOR NO |5
—<—
1—3'_—0
g =
111 J10-1
‘_% S T OO |= NO
T - IO (4 NO
-8 71 D0 |8 é NO 3
“E s 2 N |& = A [«@) 3
:;5 = = gco R oy
‘_Q =" g o
2 TR N5
—2— T LA ] NSO 2
G—‘FN_"
53—
)
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WIRING 1/O MODULES

Analog Output Modules

Wiring for the SNAP-AOA-3 single-channel analog current output.

EXTERNAL LOOP
POWER SUPPLY

NOTE: THIS MODULE +
MUST BE USED WITH

AN EXTERNAL LOOP Hi|=
POWER SUPPLY
¥ —_
4-20mA
RECEIVER ./ % \_/
C
1

HO
2

+ -

I 3 S o S o S © S 1

1

Wiring for the SNAP-AOV-5 single-channel analog voltage outputs.

SNAP MODULE FIELD CONNECTOR ———®=

FIELD
DEVICE

SNAP MODULE FIELD CONNECTOR ———®=—
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for the SNAP-AOA-23 dual-channel analog current output.

EXTERNAL LOQP The two channels share a
POWER SUPPLY common reference terminal.

+

NOTE: THIS MODULE MUST BE USED +| | _
I

WITH AN EXTERNAL LOOP
POWER SUPPLY

+

4-20mA
RECEIVER

ref.

SNAP MODULE FIELD CONNECTOR ———dm=

Wiring for the SNAP-AOA-23-iH isolated dual-channel analog current output, HART
protocol.

External Loop External Loop External Loop
Power Supply Power Supply Power Supply
+ - + - + -
il |t HilF
+ —
Receiver (R) Receiver (R Receiver
- +
| CHO | ] CHO |
] 21 44— OR—P 11 1 21

r——'=-=n

I CHO !' CH1
I I

'1234'5678
[OISISINIOISISIY)
EEEEEEEE
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WIRING 1/O MODULES

Wiring for the SNAP-AOA-23-iSRC and SNAP-AOA-23-iSRC-FM isolated dual-channel
analog current outputs.

EXTERNAL LOOP POWER SUPPLY LOOP POWERED TRANSMITTERS The module includes built-in loop
+ - . e
J sourcing capability. The two channels

+ and their loop sources are isolated from

FIELD

WRING each other.
o L
1UCHO 1! CHY !
5125:2}:: 710k,
_+____ -—;___l — - 1 _+——
!
W CHOT—CHi

L T T S S
+ - SRCIN IN INSRCIN IN IN

SNAP MODULE
FIELD CONNECTOR
OPTO 22 PART #
SNAP-FIELDCON

Wiring for the SNAP-AOV-25 and SNAP-AOV-27 dual-channel analog voltage output.

The two channels share a
FIELD FIELD common reference terminal.
DEVICE DEVICE
.| .|
CHo CH1
23 67

SNAP MODULE FIELD CONNECTOR ———#=

SNAP PAC System Specification Guide



CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for the SNAP-AOA-28 dual-channel analog current output.

NOTE: THIS MODULE MUST BE USED
WITH AN EXTERNAL LOOP
POWER SUPPLY

EXTERNAL LOOP
POWER SUPPLY

0-20mA
RECEIVER

11—

The two channels share a
common reference terminal.

SNAP MODULE FIELD CONNECTOR ————m

¢ o 1 W o S 1 o 2

SNAP PAC System Specification Guide



WIRING 1/O MODULES

Wiring for the SNAP-AOVA-8 eight-channel analog multifunction output.
This module requires a SNAP-HD-20F6 cable.

SNAP-AOVA-8 Module (from top)

24 VDC excitation
Not used

—Cho
Ch1
Ch2
Ch3
Ch4
Chs
Ché
Ch7

Outputs —

LED - indicates excitation

- 24VDC Power Supply

+ This supply is isolated
from the module outputs.

I Current input

—

I | BN

/
[]
X
E
[
E
[]
[
L]
[l
L

+

+  |Voltage input

All negative output terminals are tied
together internally.

All current from any output is sourced
from the module. No external
excitation supplies allowed.

oOPTO 22
SNAP 1/0
SNAP-AOVA-8
8 Channel Multifunction
Anal t

For more information on the SNAP-HD-20F6
cable, see form 1756, the SNAP TEX Cables &
Breakout Boards Data Sheet.

SNAP PAC System Specification Guide

SNAP-HD-20F6 Cable

Wire colors - Excitation

24VDC

Color

Black

+

White with Black

Wire colors - Output points

Ch | -/+ Color

— | Blue

0
+ | White with Blue

; — | Pink
+ | White with Pink
— | Gray

2
+ | White with Gray
— | Green

3
+ | White with Green
— | Orange

4 |, |white with

Orange

- |Red

5
+ | White with Red
— | Purple

6
+ | White with Purple
— | Yellow

7
+ | White with Yellow

NOTE: Yellow with purple and
purple with yellow wires are not

used.



CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for the SNAP-AOD-29 dual-channel analog time-proportional digital output.

TPO 0 TPO 1 INHIBIT 0 INHIBIT 1
5-60 ¥YDC 3-60 VDG 4-32 VDG 4-32 VDG

iz 115 i1 i1
S T S r
*LOAD OR {Loap Loap) QR (Loap \

L ul Z ¥

60 V ZENER |--1¢
BN {3 4 is5 6| {7 8]

S e i s L S

.|

[S——

Hid i S A ADD DIODE FOR INDUCTIVE
[ LOADS (TYPICAL IN400).

* IF SPEED IS CRITICAL, A
60 V¥ ZENER DIODE ACROSS
THE OUTPUT DECREASES

DROP-OUT TIME OF
INDUCTIVE LOADS.

SNAP MODULE FIELD CONNECTOR ————m=

Wiring for the SNAP-AOD-29-HFi dual-channel analog time-proportional digital
output.

SNAP-AOD-29-HFi

Self-Powered open drain Externally supplied open
TTLTPO drain/source TPO
TPO-1 TPO-0 TPO-1 25-24VDC  TPO-0 2.5-24VDC
alls 1l
’_ l-- —-I
- - b= +| | - +
LOAD LOAD Open LOAD LOAD, ODeﬂ
T @I (Peren I* A CL Pomm
i i L Sk +}\*_ *
Jumper 4
L < < to isolated
:I-_l + 5V supply — + +

| 8765 4321| 18765 4 321
Channel 0 and 1 are isolated Channel 0 and 1 are isolated

* 60V Zener
** Diode for inductive load = 1N4005

WARNING: Do not remove or replace connectors or cards while circuit
is live unless area is known to be nonhazardous.
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WIRING 1/O MODULES

Serial Communication Modules

Wiring for the SNAP-SCM-232 serial communication module.

TX PORT A LED 13 RX PORT A LED Pinouts for RJ-45 connectors on the
TX PORT B LED 2 4 RX PORT B LED SNAP-SCM-232:
1 Not used
j :] 2 RX (receive data)
3 TX (transmit data)
4 RTS (request to send)
—et— PN 1
PORT A —t 5 GND (signal ground)
6 Not used
—e— PIN 1 7 Not used
PORT B — =
8 CTS (clear to send)
\ -

Refer to Opto 22 form #1191, the SNAP Serial Communication Module User’s Guide, for more
information.
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for the SNAP-SCM-485-422 serial communication module.

+_ RX PORT A LED
4 = RX PORT B LED

TX PORT A LED —=
TX PORT B LED —=

| B )
—T
N =

w

SWITCHES

Vg AN

T=—PIN 1
PORT A

PORT B

QY2020

—— —
OO0000000

Use the small switches on the top of the
module to provide bias or termination on
the RS-485 network as required. If the port
is physically the first or last device on the
RS-485 network, provide termination by
moving the Term switch to ON. Also
provide bias at one point on the network by
moving both the Up and Down switches to
ON.

Bias and termination switches are shown in
the diagram at right.

Refer to Opto 22 form #1191, the SNAP
Serial Communication Module User’s Guide,
for more information.

Pinouts for Two-Wire
SNAP-SCM-485

Pinouts for Four-Wire
SNAP-SCM-485

Pin | Port | Description Pin | Port | Description
1 A Vee 1 A Vcee
2 A TX/RX + 2 A TX +
3 A TX/RX - 3 A TX-
4 A Sig Gnd 4 A Sig Gnd
5 B Vce 5 A Vee
6 B TX/RX + 6 A RX +
7 B TX/RX - 7 A RX -
8 B Sig Gnd 8 A Sig Gnd

OFF ON
-~
N PULL UP
SNAP-SCM-485
BIAS + TERMINATION N TERMINATION [-PORT A
13 P PULL DOWN
24 —
LU 1 {puL up
i ] TERMINATION [-PORT B
j g b { PULL DOWN
-—-/ —

PORT A ~|:

NOTE: Vcc on the SNAP-SCM-485 is 5 VDC and is supplied by
the module itself. Do not use this voltage to power another
device, as it can interfere with normal module operation.

N VCC*
\ o Not Use® { Z’;JOLL uP

0092299

TERMINATION
200

|

TXIRX- ®—§
PULL DOWN

Sig Gnd ®__-_+_-* 470

* .
internal connections

NOTE: Vcc on the SNAP-SCM-485 is 5 VDC and is supplied
by the module itself. Do not use this voltage to power
another device, as it can interfere with normal module
operation.
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WIRING 1/O MODULES

Wiring for the SNAP-SCM-MCH16 motion control module.

The SNAP-SCM-MCH16 module is part of the SNAP Motion Control Subsystem. Wiring, bias and
termination, and other settings may depend on your system. For instructions, see Opto 22 form
#1673, the SNAP PAC Motion Control User’s Guide.

Wiring for the SNAP-SCM-PROFI serial communication module.

Communication switches are shown in SNAP-SCM-PROFI Top View.

the diagram at right. If you are using an

official PROFIBUS cable, termination is e} —rorer o on
Transmit — .24 Receive -

provided in the cable; therefore, switch

T .
the termination to ON in the cable and Commun'cation{ @ 1A+ Pull Up Resistor

Switches )
. . (M| Pull Di R
move the Term switch to OFF in the Ui onn Resitor
)|+ Termination

SNAP-SCM-PROFI module. e
See the SNAP Serial Communication [ I Not Used

Module User's Guide (form #1191) for setlPort —Jr- | =
more information. o

Wiring for the SNAP-SCM-SSI serial communication module.
NOTE: Use with SNAP PAC R-series controllers and SNAP PAC EB brains only.

SNAP-SCM-ST2 Top View. Pins for Each Port
Pin Use
1 Clock +
[ooooo| [ooooo)| 2 |Clock-
T T 3 Data —
Pin 1 Pin 1 4 | Data+
5 Excitation common
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CHAPTER 4: INSTALLING AND WIRING SYSTEM COMPONENTS

Wiring for the SNAP-SCM-ST2 serial communication module.
NOTE: Use with SNAP PAC R-series controllers and SNAP PAC EB brains only.

SNAP-SCM-ST2 Top View. Pinouts
13 Pin | Channel |Use Description
2 4 1 Pulse Frequency output.
2 Ground Isolated from logic side
3 A Direction +5 VDC when asserted,
0 VDC when deasserted.
4 Ground Isolated from logic side
Pin1—| (WO Pulse Frequency output.
:g 6 Ground Isolated from logic side
[ =g 7 B Direction +5 VDC when asserted,
= 0 VDC when deasserted.
o 8 Ground Isolated from logic side
HO

Wiring for the SNAP-SCM-CAN2B serial communication module.
NOTE: Use with SNAP PAC R-series controllers and SNAP PAC EB brains only.

SNAP-SCM-CAN2B Top View.

Pinouts for SNAP-SCM-CAN2B

1 3
2 4 Pins 1-4 are in parallel to pins 5-8.
V+is not used by the module.
Pin Use
1,5 V+
2,6 CAN +
Pin1—»

3,7 CAN —
4,8 GND
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WIRING 1/O MODULES

Wiring for the SNAP-SCM-W?2 serial communication module.
NOTE: Use with SNAP PAC R-series, SNAP Ethernet, or SNAP Ultimate only.

SNAP-SCM-W2 Top View.

NOT USED —iek- 1 3 1de— RX PORT A LED
NOT USED —s=- 2 4 +w— RX PORT B LED

1 I SWITCHES

~— PN 1

PORT A~|:
PORT B‘|:

OO0
L2

|

SNAP PAC System Specification Guide

Pinouts for SNAP-SCM-W2

Pin Port Color Description
1 A Black Common
2 A White Data One
3 A Green Data Zero
4 A -- Not used
5 B Black Common
6 B White Data One
7 B Green Data Zero
8 B - Not used




A: 1/0O Specifications

Introduction

This appendix includes specifications for the following SNAP PAC System 1/0 modules:

Digital input modules
Digital output modules
Analog input modules
Analog output modules
Serial modules

Breakout boards and cables

page 124
page 129
page 141
page 164
page 171
page 178
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DIGITAL INPUT MODULE SPECIFICATIONS

Digital Input Module Specifications

SNAP-IAC5, SNAP-IAC5A, and SNAP-IACSMA

SNAP-IAC5 SNAP-IAC5A SNAP-IAC5MA
Key Feature -- -- Diagnostic switches
Wire size 22 to 14 AWG 22 to 14 AWG 22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Nominal Input Voltage

120 VAC/VDC

240 VAC/VDC

120 VAC/VDC

Channel-to-channel isolation

300 VAC
(1,500 V transient)

300 VAC
(1,500 V transient)

300 VAC
(1,500 V transient)

Input Voltage Range

90-140 VAC/VDC

180-280 VAC/VDC

90-140 VAC/VDC

Turn-on Voltage

90 VAC/VDC

180 VAC/VDC

90 VAC/VDC

Turn-off Voltage

35 VAC/VDC

35 VAC/VDC

35 VAC/VDC

Input Resistance

169 K ohms (nominal)

305 K ohms (nominal)

169 K ohms (nominal)

Logic Side Ratings

<.5V max. (on)

<.5V max. (on)

<.5V max. (on)

. @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking
Logic Output Voltage 2.7V min. (off) 2.7V min. (off) 2.7V min. (off)
@ 400 mA sourcing @ 400 mA sourcing @ 400 mA sourcing
Logic Supply Voltage* 5VDC £+ 0.25 VDC 5VDC +0.25 VDC 5VDC +0.25VDC
Logic Supply Current 50 mA maximum 50 mA maximum 50 mA maximum

Negative True Logic
Output Drive

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

Module Ratings

Number of Channels Per Mod-

4 4 4
ule
Turn-on Time 30 msec 30 msec 30 msec
Turn-off Time 30 msec 30 msec 30 msec

Optical Isolation, Field to Logic

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

-20 °C to 70 °C, operating

-20 °C to 70 °C, operating

-20 °C to 70 °C, operating

Temperature -40 °C to 85 °C, storage -40 °C to 85 °C, storage -40 °C to 85 °C, storage
UL, CE, CSA, RoHS, UL, CE, CSA, RoHS,

Agency Approvals DFARS DEARS UL, CE, RoHS, DFARS

Warranty Lifetime Lifetime 30 months

* When used with an 1/0 processor (brain or on-the-rack controller), the processor requires 5.0 to 5.2 VDC.
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-IAC5FM, SNAP-IAC5AFM, SNAP-IDC5FM, and SNAP-IDC5DFM

SNAP-IAC5FM

SNAP-IAC5AFM

SNAP-IDC5FM

SNAP-IDC5DFM

Key Feature

Factory Mutual
approved

Factory Mutual
approved

Factory Mutual
approved

Factory Mutual
approved

Wire size

22 to 14 AWG

22 to 14 AWG

22 to 14 AWG

22 to 14 AWG

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector
screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)
Nominal Input Voltage | 120 VAC/VDC 240 VAC/ VDC 24 VAC/VDC 5VDC
Channel-to-channel 300 VAC 300 VAC 300 VAC 300 VAC

isolation

(1,500 V transient)

(1,500 V transient)

(1,500 V transient)

(1,500 V transient)

Input Voltage Range 90-140 VAC/VDC 180-280 VAC/VDC 10-32 VAC/VDC 2.5-28 VDC
Turn-on Voltage 90 VAC/VDC 180 VAC/VDC 10 VAC/VDC 2.5VDC
Turn-off Voltage 35 VAC/VDC 35 VAC/VDC 3 VAC/VDC 1VvDC

Input Resistance

169 K ohms (nominal)

305 K ohms (nominal)

15 K ohms (nominal)

3 K ohms (nominal)

Logic Side Ratings

<.5V max. (on)

<.5V max. (on)

<.5V max. (on)

<.5V max. (on)

. @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking
Logic Output Voltage | 5 7'y, in (off) 2.7 V min. (off) 2.7V min. (off) 2.7V min. (off)
@ 400 mA sourcing @ 400 mA sourcing @ 0.4 mA sourcing @ 0.4 mA sourcing
Logic Supply Voltage* | 5VDC % 0.25 VDC 5VDC £ 0.25 VDC 5VDC £ 0.25 VDC 5VDC +0.25 VDC
Logic Supply Current 50 mA maximum 50 mA maximum 50 mA maximum 50 mA maximum

Negative True Logic
Output Drive

TTL 74 Series=1 UL
TTL 74LS Series=5 UL

TTL 74 Series=1 UL
TTL 74LS Series=5 UL

TTL 74 Series=1 UL
TTL 74LS Series=5 UL

TTL 74 Series=1 UL
TTL 74LS Series=5 UL

Module Ratings

Number of Channels

Per Module 4 4 4 4
Turn-on Time 30 msec 30 msec 5 msec 1 msec
Turn-off Time 30 msec 30 msec 15 msec 1 msec

Optical Isolation

(Field Side to 4,000 volts (transient) 4,000 volts (transient) 4,000 volts (transient) 4,000 volts (transient)

Logic Side)

Temperature -20 to 70 °C, operating | -20 to 70 °C, operating | -20 to 70 °C, operating | -20 to 70 °C, operating
P -40 to 85 °C, storage -40 to 85 °C, storage -40 to 85 °C, storage -40 to 85 °C, storage

Agency Approvals CE, FM, RoHS, DFARS | CE, FM, RoHS, DFARS | CE, FM, RoHS, DFARS SIEAE'\SA ATEX, RoHS,

Warranty Lifetime Lifetime Lifetime Lifetime

*When used with an I/O processor (brain or on-the-rack controller), the processor requires 5.0 to 5.2 VDC.
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DIGITAL INPUT MODULE

SPECIFICATIONS

SNAP-IDC5, SNAP-IDC5D, SNAP-IDC5G, and SNAP-IDC5HT

SNAP-IDC5 SNAP-IDC5D SNAP-IDC5G SNAP-IDC5-HT
Key Feature -- - -- Leakage-tolerant
Wire size 22 to 14 AWG 22 to 14 AWG 22 to 14 AWG 22 to 14 AWG

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

screws
Field Side Ratings (each channel)

Nominal Input Voltage 24 VAC/VDC 5VDC 48 VAC/VDC 24 VAC/VDC
Channel-to-channel iso- | 300 VAC 300 VAC 300 VAC 300 VAC

lation

(1,500 V transient)

(1,500 V transient)

(1,500 V transient)

(1,500 V transient)

Input Voltage Range 10-32 VAC/VDC 2.5-28 VDC 35-75 VAC/VDC 15-32 VAC/VDC
Turn-on Voltage 10 VAC/VDC 2.5VDC 35 VAC/VDC 15 VAC/VDC
Turn-off Voltage 3 VAC/VDC 1VDC 7 VAC/VDC 8 VAC/VDC

Input Resistance

15 K ohms (nominal)

3 Kohms (nominal)

64 K ohms (nominal)

3 K ohms (nominal)

Logic Side Ratings

<.5V max. (on)

<.5V max. (on)

<.5V max. (on)

<.5V max. (on)

. @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking
Logic Output Voltage | 5 7\, i (off) 2.7 V min. (off) 2.7 V min. (off) 2.7V min. (off)
@ 0.4 mA sourcing @ 0.4 mA sourcing @ 0.4 mA sourcing @ 0.4 mA sourcing
Logic Supply Voltage*** | 5 VDC £ 0.25 VDC 5VDC +0.25 VDC 5VDC = 0.25 VDC 5VDC £ 0.25 VDC
Logic Supply Current 50 mA maximum 50 mA maximum 50 mA maximum 50 mA maximum

Negative True Logic Out-
put Drive

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

TTL 74 Series =1 UL
TTL 74LS Series =5
UL

TTL 74 Series =1 UL
TTL 74LS Series =5
UL

TTL 74 Series =1 UL
TTL 74LS Series =5
UL

Module Ratings

Number of Channels Per

Module 4 4 4 4
Turn-on Time 5 msec 1 msec 5 msec 20 msec
Turn-off Time 15 msec 1 msec 15 msec 25 msec

Optical Isolation
(Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

-20 to 70 °C, operating

-20 to 70 °C, operating

-20 to 70 °C, operating

-20 to 70 °C, operating

Temperature -40 to 85 °C, storage -40 to 85 °C, storage -40 to 85 °C, storage -40 to 85 °C, storage
UL, CE, CSA, RoHS, UL, CE, CSA, RoHS,

Agency Approvals DFARS DFARS UL, CE, RoHS, DFARS | CE, RoHS, DFARS

Warranty Lifetime Lifetime Lifetime Lifetime

* At 20kHz, 5Vp-p square wave input, 50% duty cycle.

** At 20kHz, 28Vp-p square wave input, 50% duty cycle.
*** When used with an I/O processor (brain or on-the-rack controller), the processor requires 5.0 to 5.2

VDC.
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SNAP-IDC5-FAST, SNAP-IDC5-FAST-A, and SNAP-IDC5MA

SNAP-IDC5-FAST*

SNAP-IDC5-FAST-A**

SNAP-IDC5MA

Key Feature

High-speed

High-speed

Diagnostic switches

Wire size

22 to 14 AWG

22 to 14 AWG

22to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Nominal Input Voltage

5VDC

28 VvDC

24 VAC/VDC

Channel-to-channel isola-
tion

300 VAC
(1,500 V transient)

300 VAC
(1,500 V transient)

300 VAC
(1,500 V transient)

Input Voltage Range 2.5-16 VDC 18-32 VDC 10-32 VAC/VDC
Turn-on Voltage 2.5VDC 18 VvDC 10 VAC/VDC
Turn-off Voltage 1VDC 5VvDC 3 VAC/VDC

Input Resistance

440 ohms (nominal)

8 K ohms (nominal)

15 K ohms (nominal)

Logic Side Ratings

<0.5 V max. (on)

<0.5 V max. (on)

<0.5 V max. (on)

. @ 2 mA sinking @ 2 mA sinking @ 2 mA sinking
Logic Output Voltage 2.7 V min. (off) 2.7V min. (off) 2.7 V min. (off)
@ 0.4 mA sourcing @ 0.4 mA sourcing @ 400 mA sourcing
Logic Supply Voltage*** 5VDC +0.25 VDC 5VDC +0.25 VDC 5VDC + 0.25 VDC

Logic Supply Current

50 mA maximum

50 mA maximum

50 mA maximum

Negative True Logic
Output Drive

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

TTL 74 Series =1 UL
TTL 74LS Series =5 UL

Module Ratings

Number of Channels Per

Module 4 4 4
Turn-on Time 0.025 msec* 0.025 msec** 5 msec
Turn-off Time 0.025 msec* 0.025 msec** 15 msec

Optical Isolation
(Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

-20 °C to 70 °C, operating

-20 °C to 70 °C, operating

-20 °C to 70 °C, operating

Temperature -40 °C to 85 °C, storage -40 °C to 85 °C, storage -40 °C to 85 °C, storage
UL, CE, ATEX, FM, CSA, | UL, CE, CSA, RoHS,

Agency Approvals RoHS, DFARS DFARS CE, RoHS, DFARS

Warranty Lifetime Lifetime 30 months

* At 20kHz, 5Vp-p square wave input, 50% duty cycle.

** At 20kHz, 28Vp-p square wave input, 50% duty cycle.

*** When used with an I/O processor (brain or on-the-rack controller), the processor requires 5.0 to 5.2 VDC.
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DIGITAL INPUT MODULE SPECIFICATIONS

Input Allowed for No Out-

tact Resistance)

SNAP-IDC5Q SNAP-IDC5-SW and SNAP-IDC5-SW-NC
Logic Voltage 5VDC Field Side Ratings (each channel)
Operating Ambient Tem- . Open Circuit Voltage 15 VDC tvpical
perature -201070°C (Switch Open) yp!
Isolation input-to-output 4,000 Vrms Short Circuit Current - .
(Switch Closed) 7 milliamps nominal
Input Voltage Range 4-24 VDC
Minimum Off Resistance | >20 K ohms
Inout Resist 1Kohms @ 4 V
nput Resistance 560 ohms @ 24 V Maximum Allowable On
Resistance (Wire + Con- | 500 ohms

put 1V
Logic Supply Current
@ 5VDC 120 mA

Logic Side Ratings

Maximum Input Fre-
quency, 50% Duty Cycle

25 kHz for SNAP PAC brains
and controllers with high-speed
digital functions

Legacy brains vary*

Logic Output Voltage for
SNAP-IDC5-SW
(normally open)

<0.5 V max. (switch closed; LED
on)

@ 2 mA sinking

2.7 V min. (switch open; LED off)
@ 0.4 mA sourcing

Maximum Reverse Input
Voltage

21V

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Logic Output Voltage for
SNAP-IDC5-SW-NC
(normally closed)

<0.5 V max.(switch closed; LED off)
@ 2 mA sinking

2.7 V min. (switch open; LED on)
@ 0.4 mA sourcing

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, ATEX, FM, RoHS, DFARS

Warranty

Lifetime

Maximum Operating
Common Mode Voltage
(Field Term to Logic Con-
nector)

250V

* The SNAP-IDC5Q supports an encoder input frequency of
25 kHz. However, legacy I/O brains have limited quadrature
counting capability. The following limits apply to them:

2.5 kHz for SNAP-B3000-ENET brains

4 kHz for SNAP-UP1-ADS brains

5 kHz for other legacy brains with high-speed counting

SNAP PAC System Specification Guide

Power Requirements

5 VDC (+0.25) @ 200 mA

Module Ratings

Number of Channels Per

Module 4
Turn-on Time 5 msec
Turn-off Time 25 msec
Channel-to-channel Iso-

. None
lation
Input-to-output Isolation 1500 V AC/DC
Wire size 22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

-20 °C to 70 °C, operating

Temperature -40 °C to 85 °C, storage
Aqency Approvals UL, CE, RoHS, DFARS

gency App FM (SNAP-IDC5SW only)
Warranty Lifetime




APPENDIX A: 1/O SPECIFICATIONS

SNAP-IDC-32, SNAP-IDC-32-FM, SNAP-IDC-32N, SNAP-IDC-32D, and

SNAP-IDC-32DN

SNAP-IDC-32 SNAP-IDC-32N SNAP-IDC-32D SNAP-IDC-32DN
SNAP-IDC-32-FM
Input Range 10 to 32 VDC -10to -32 VDC 2.5t0 12VDC -2.5t0-12VDC
Nominal Voltage Range 24 VDC -12to -24 VDC 2.5VDC -2.5VDC
Input Resistance 20 K ohms 20 K ohms 3 Kohms 3 Kohms
Logic Voltage and Current | 5VDC £ 0.1 @ 150 mA 5VDC 0.1 @ 150 mA
Maximum Operating
Common Mode Voltage 250V 250V 250V 250V
Isolation: Field to Logic 1500 V 1500 V 1500 V 1500 V
Input Arrangement 32 input channels; 4 groups of 8 inputs each 32 input channels; 4 groups of 8 inputs each
Points in each group Points in each group Points in each group Points in each group
Common connection share a common share a common share a common share a common
negative connection. positive connection. negative connection. positive connection.

Channel-to-Channel Isola-
tion

No channel-to-channel isolation;
100 V group-to-group isolation

No channel-to-channel isolation;
100 V group-to-group isolation

Hold-down screws
Connector screws

Torque: 4 in-Ib (0.45 N-m)
Torque: 5.26 in-Ib (0.6 N-m)

Torque: 4 in-Ib (0.45 N-m)
Torque: 5.26 in-Ib (0.6 N-m)

Maximum Number of HDD
Modules on One Mounting
Rack

16 16

16 16

Indicators None; use optional OptoTerminal-G20 diagnostic display or breakout rack.
ON Voltage 10 VDC @ 0.5 mA -10 VDC @ 0.5 mA 2.5VDC @ 0.5 mA -25VDC @ 0.5 mA
OFF Voltage 3VDC @ 0.1 mA -3VDC @ 0.1 mA 1VDC @ 0.1 mA -1VDC @ 0.1 mA

Polling time from 1/O pro-
cessor to module'

2-30 ms typical?

2-30 ms typical?

2-30 ms typical? 2-30 ms typical?

Input Turn-On/Off Time

6 ms

6 ms

6 ms 6 ms

Counting Frequency

0-50 Hz @ 50% duty

0-50 Hz @ 50% duty

0-50 Hz @ 50% duty | 0-50 Hz @ 50% duty

(DC input) cycle cycle cycle cycle
Operating Temperature -20to 70 °C -20t0o 70 °C -20to 70 °C -20to 70 °C
Storage Temperature -40to 85 °C -40to 85 °C -40to 85 °C -40 to 85 °C

Agency Approvals

UL, CE, RoHS, DFARS
FM (-FM model only)

CE, RoHS, DFARS

CE, RoHS, DFARS CE, RoHS, DFARS

Warranty

Lifetime

Lifetime

Lifetime Lifetime

1 Affects turn-on and turn-off determination
2 Time varies based on the SNAP PAC 1/O processor (brain or on-the-rack controller), processor configuration, and Ethernet host

communication activity.
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SNAP-IDC-16, SNAP-IDC-HT-16, SNAP-IAC-16, SNAP-IAC-A-16, and

SNAP-IAC-K-16

Mounting Rack

SNAP-IDC-16 SNAP-IDC-HT-16 SNAP-IAC-16 SNAP-IAC-A-16 SNAP-IAC-K-16

180-280

Input Range 10-32 VDC/VAC 15-28 VDC/VAC 90-140 VAC/VDC 70-130 VAC/VDC
VAC/VDC

Nominal Voltage Range | 24 VDC 24 \VDC 120 VAC 240 VAC 100 VAC

Input Resistance 44 K ohms 4 K ohms 300 K ohms 940 K ohms 220 K ohms

Logic Voltage and 5VDC+0.1@ 5VDC+0.1@ 5VDC+0.1 @ 5VDC+0.1 @ 5VDC+0.1 @

Current 150 mA 150 mA 150 mA 150 mA 150 mA

Input Arrangement 16 isolated input channels 16 isolated input channels

Channel-to-Channel 250 V steady-state, 250 V steady-state,

Isolation 1500 V transient 1500 V transient

Maximum Operating | o, 250 V 250 V 250 V 250 V

Common Mode Voltage

Isolation: Field to Logic | 1500 V 1500 V 1500 V 1500 V 1500 V

Maximum Number of

HDD Modules on One 16 16 16 16 16

Indicators

None; use optional OptoTerminal-G20

None; use optional OptoTerminal-G20 diagnostic display.

diagnostic display.
ON Voltage 10 VDC @ 15VDC @ 90 VAC/VDC @ 180 VAC/VDC @ | 70 VAC/VDC @
9 0.230 mA 3.50 mA 0.3 mA 0.191 mA 0.3 mA
40 VAC/VDC @ 40 VAC/VDC @ 30 VAC/VDC @
OFF Voltage 3VDC @ 0.05mA | 9VDC @ 2.0 mA 0.135 mA 0.043 mA 0.135 mA

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector
screws

5.26 in-Ib (0.6
N-m)

5.26 in-Ib (0.6
N-m)

5.26 in-Ib (0.6
N-m)

5.26 in-Ib (0.6
N-m)

5.26 in-Ib (0.6
N-m)

Polling time from 1/0
processor to module’

2-30 ms typical2

2-30 ms typical2

2-30 ms typical2

2-30 ms typical2

2-30 ms typical2

Input Turn-On/Off Time

15 ms turn-on time
20 ms turn-off time

20 ms turn-on time
25 ms turn-off time

15 ms turn-on time
20 ms turn-off time

15 ms turn-on time
20 ms turn-off time

15 ms turn-on time
20 ms turn-off time

Counting Frequency

0-25 Hz @ 50%

0-15 Hz @ 50%

0-25 Hz @ 50%

0-25 Hz @ 50%

0-25 Hz @ 50%

(DC input) duty cycle duty cycle duty cycle duty cycle duty cycle
Operating Temperature | -20to 70 °C -20to 70 °C -20to 70 °C -20to 70 °C -20to 70 °C
Storage Temperature -40to 85 °C -40to 85 °C -40to 85 °C -40to 85 °C -40 to 85 °C
Agency Approvals UL, CE, RoHS, CE, RoHS, UL, CE, RoHS, UL, CE, RoHS, CE, RoHS,
DFARS DFARS DFARS DFARS DFARS
Warranty Lifetime Lifetime Lifetime Lifetime Lifetime

1 Affects turn-on and turn-off determination
2 Time varies based on the SNAP PAC I/O processor (brain or on-the-rack controller), processor configuration, and Ethernet host

communication activity.
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APPENDIX A: 1/O SPECIFICATIONS

Digital Output Module Specifications

SNAP-OACS5, SNAP-OAC5MA, and SNAP-OAC5-i

SNAP-OAC5

SNAP-OAC5MA

SNAP-OACS5-i

Key Feature

Diagnostic switches
Four isolated channels

Four isolated channels

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel

)

Line Voltage - Range

12-250 VAC

12-250 VAC

12-250 VAC

Line Voltage - Nominal

120/240 VAC

120/240 VAC

120/240 VAC

Current Rating
0 °C to 70 °C Ambient

3 amps per module

3 amps per module

3 amps per module

One Cycle Surge

80 amps peak (50/60 Hz)

80 amps peak (50/60 Hz)

80 amps peak (50/60 Hz)

Minimum Load Current

20 mA

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

Off-state Leakage at
Nominal Voltage - 60 Hz

2.5 mA @ 240 VAC
1.25 mA @ 120 VAC

2.5 mA @ 240 VAC
1.25 mA @ 120 VAC

2.5 mA @ 240 VAC
1.25mA@ 120 VAC

Peak Blocking Voltage

500 V

500 V

500 V

Operating Frequency

25-65 Hz

25-65 Hz

25-65 Hz

dV/ dt - Off-state

200 volts/msec

200 volts/msec

200 volts/msec

dV/ dt - Commutating

Snubbed for rated 0.5 power
factor load

Snubbed for rated 0.5
power factor load

Snubbed for rated 0.5
power factor load

Fuse
(Common to all Channels)

250 VAC - 4A 5x20 mm
Fast-acting Bell Fuse Part: BEL
5HF4

Opto 22 Part: SNAP-FUSE4AB

Has four isolated channels.
User must provide own fus-

ing.

Has four isolated channels.
User must provide own fus-

ing.

Channel-to-channel isolation Not applicable ?105?0\(ﬁlctransient) ?:)S()O\éélctransient)
Logic Side Ratings

Pickup Voltage 4V @5.5mA 4V @5.5mA 4V @55mA
Dropout Voltage 1VDC 1VDC 1VDC

Control Resistance 220 ohms 220 ohms 220 ohms

Logic Supply Voltage 5VDC £ 0.25 VDC 5VDC +0.25 VDC 5VDC £ 0.25 VDC

Logic Supply Current

50 mA maximum

50 mA maximum

50 mA maximum
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DIGITAL OUTPUT MODULE SPECIFICATIONS

SNAP-OAC5

SNAP-OAC5MA

SNAP-OACS5-i

Module Ratings

Number of Channels Per Module

4

4

4

Turn-on Time

0.5 cycle maximum
(zero volts crossover)

0.5 cycle maximum
(zero volts crossover)

0.5 cycle maximum
(zero volts crossover)

Turn-off Time

0.5 cycle maximum
(zero current crossover)

0.5 cycle maximum
(zero current crossover)

0.5 cycle maximum
(zero current crossover)

Isolation (Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

Temperature

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

Wire size range

22 to 14 AWG

22 to 14 AWG

22 to 14 AWG

Agency Approvals

UL, CE, CSA, RoHS, DFARS

UL, CE, RoHS, DFARS

UL, CE, RoHS, DFARS

Warranty Lifetime

30 months

Lifetime

SNAP-OAC5FM and SNAP-OACS5-iFM

SNAP-OACS5-FM

SNAP-OAC5-i-FM

Key Feature

Factory Mutual approved

Four isolated channels
Factory Mutual approved

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Line Voltage - Range

12-250 VAC

12-250 VAC

Line Voltage - Nominal

120/240 VAC

120/240 VAC

Current Rating
0 °C to 70 °C Ambient

3 amps per module

3 amps per module

One Cycle Surge

80 amps peak (50/60 Hz)

80 amps peak (50/60 Hz)

Minimum Load Current

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

Off-state Leakage at Nominal Voltage - 60 Hz

2.5 mA @ 240 VAC
1.25 mA @ 120 VAC

2.5 mA@ 240 VAC
1.25mA@ 120 VAC

Peak Blocking Voltage

500 V

500 V

Operating Frequency

25-65 Hz

25-65 Hz

dV/ dt - Off-state

200 volts/msec

200 volts/msec

dV/ dt - Commutating

Snubbed for rated 0.5 power factor load

Snubbed for rated 0.5 power
factor load
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SNAP-OAC5-FM

SNAP-OAC5-i-FM

Fuse
(Common to all Channels)

250 VAC - 4A 5x20 mm

Fast-acting Bell Fuse Part No. BEL 5HF4

Opto 22 Part No. SNAP-FUSE4AB

Has four isolated channels.
User must provide own fusing.

Channel-to-channel isolation Not applicable :(310500\(;A\\/Ctransient)
Logic Side Ratings

Pickup Voltage 4V @5.5mA 4V @55mA
Dropout Voltage 1VDC 1VDC

Control Resistance 220 ohms 220 ohms

Logic Supply Voltage 5VDC +0.25VDC 5VDC +0.25VDC
Logic Supply Current 50 mA maximum 50 mA maximum

Module Ratings

Channels Per Module

4

4

Turn-on Time

0.5 cycle maximum
(zero volts crossover)

0.5 cycle maximum
(zero volts crossover)

Turn-off Time

0.5 cycle maximum
(zero current crossover)

0.5 cycle maximum
(zero current crossover)

Isolation (Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

Temperature

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

Wire size range

22 to 14 AWG

22 to 14 AWG

Agency Approvals

CE, FM, RoHS, DFARS

CE, FM, RoHS, DFARS

Warranty

Lifetime

Lifetime
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SNAP-ODC5SNK, SNAP-ODC5SRC, SNAP-ODC5R, and SNAP-ODC5R5

SNAP-ODC5SRC

SNAP-ODC5SNK

Key Feature

Load sourcing

Load sinking

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Line Voltage - Range

5-60 VDC

5-60 VDC

Line Voltage - Nominal

5-48 VDC

5-48 VDC

Current Rating 0 °C to 70 °C Ambient

3 amps per module

3 amps per module

Surge Current

5 amps peak for
1 second

5 amps peak for
1 second

Minimum Load

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

Off-state Leakage

1 mA @ 60 VDC

1 mA @ 60 VDC

Peak Blocking Voltage

60 VDC

60 VDC

Fuse
(Common to all Channels)

250 VAC - 4A 5x20 mm
Fast-acting Bell Fuse Part No.
BEL 5HF4

Opto 22 Part SNAP-FUSE4AB

250 VAC - 4A 5x20 mm
Fast-acting Bell Fuse Part No.
BEL 5HF4

Opto 22 Part SNAP-FUSE4AB

Channel-to-channel isolation

Not applicable

Not applicable

Logic Side Ratings

Pickup Voltage 4V @5.5mA 4V @55mA
Dropout Voltage 1VDC 1VDC

Control Resistance 220 ohms 220 ohms

Logic Supply Voltage 5VDC +0.25VDC 5VDC +£0.25VDC
Logic Supply Current 50 mA maximum 50 mA maximum

Module Ratings

Number of Channels Per Module 4 4
Turn-on Time 100 usec 100 usec
Turn-off Time 750 usec 750 usec

Isolation (Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

Temperature

-20 to 70 °C, operating
-40 to 85 °C, storage

-20 to 70 °C, operating
-40 to 85 °C, storage

Wire size range

22 to 14 AWG

22 to 14 AWG

Agency Approvals

UL, CE, CSA, RoHS, DFARS

UL, CE, CSA, RoHS, DFARS

Warranty

Lifetime

Lifetime
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SNAP-ODC5SNKFM, SNAP-ODC5SRCFM, SNAP-ODC5RFM, and

SNAP-ODC5R5FM

SNAP-ODC5SRCFM

SNAP-ODC5SNKFM

Key Feature

Factory Mutual approved

Factory Mutual approved

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel

)

Line Voltage - Range

5-60 VDC

5-60 VDC

Line Voltage - Nominal

5-48 VDC

5-48 VDC

Current Rating 0°C to 70°C
Ambient

3 amps per module

3 amps per module

Surge Current

5 amps peak for
1 second

5 amps peak for
1 second

Minimum Load

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

Off-state Leakage

1 mA @ 60 VDC

1 mA @ 60 VDC

Peak Blocking Voltage

60 VDC

60 VDC

Fuse
(Common to all Channels)

250 VAC - 4A 5x20 mm
Fast-acting Bell Fuse Part No. BEL 5HF4
Opto 22 Part SNAP-FUSE4AB

250 VAC - 4A 5x20 mm
Fast-acting Bell Fuse Part No. BEL 5HF4
Opto 22 Part SNAP-FUSE4AB

Logic Side Ratings

Pickup Voltage 4V @55mA 4V @5.5mA
Dropout Voltage 1VDC 1VDC

Control Resistance 220 ohms 220 ohms

Logic Supply Voltage 5VDC = 0.25 VDC 5VDC = 0.25 VDC
Logic Supply Current 50 mA maximum 50 mA maximum

Module Ratings

Number of Channels Per Module | 4 4
Turn-on Time 100 usec 100 usec
Turn-off Time 750 usec 750 usec

Isolation (Field Side to Logic Side)

4,000 volts (transient)

4,000 volts (transient)

Temperature

-20 to 70 °C, operating
-40 to 85 °C, storage

-20 to 70 °C, operating
-40 to 85 °C, storage

Wire size range

22 t0o 14 AWG

22 to 14 AWG

Agency Approvals

CE, FM, RoHS, DFARS

CE, FM, RoHS, DFARS

Warranty

Lifetime

Lifetime
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SNAP-ODC5-iFM and SNAP-ODC5A-iFM

SNAP-ODC5-iFM

SNAP-ODC5A-iIFM

Key Feature

Four isolated channels
Factory Mutual approved

Four isolated channels
Factory Mutual approved

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Line Voltage - Range

5-60 VDC

5-200 VDC

Line Voltage - Nominal

5-48 VDC

5-200 VDC

Current Rating 0°C to 70°C
Ambient

3 amps per module

3 amps per module

Surge Current

5 amps peak for 1 second

5 amps peak for 1 second

Minimum Load

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@ 0.75 amps

1.6 volts max.@ 0.75 amps

Off-state Leakage

1mA@ 60 VDC

1mA@ 60 VDC

Peak Blocking Voltage

60 VDC

200 vDC

Fuse (Common to all Channels)

Has four isolated channels.
User must provide own fusing.

Has four isolated channels.
User must provide own fusing.

Logic Side Ratings

Pickup Voltage 4V @55mA 4V @55mA
Dropout Voltage 1VDC 1VDC

Control Resistance 220 ohms 220 ohms

Logic Supply Voltage 5VDC = 0.25VDC 5VDC £ 0.25VDC
Logic Supply Current 50 mA maximum 50 mA maximum

Module Ratings

Number of Channels Per Module | 4 4
Turn-on Time 100 usec 100 usec
Turn-off Time 750 usec 750 usec

Isolation (Field Side to Logic
Side)

4,000 volts (transient)

4,000 volts (transient)

Temperature

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

-20 ° to 70 °C, operating
-40 ° to 85 °C, storage

Wire size range

22to 14 AWG

22 to 14 AWG

Agency Approvals

CE, FM, ATEX, RoHS,
DFARS

CE, FM, RoHS, DFARS

Warranty

Lifetime

Lifetime
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SNAP-ODC5MA, SNAP-ODC5-i, SNAP-ODC5A-i, and SNAP-ODC5ASNK

SNAP-ODC5MA

SNAP-ODC5-i

SNAP-ODC5A-i

SNAP-ODC5ASNK

Key Feature

Diagnostic switches
Four isolated channels

Four isolated channels

Four isolated channels

Load sinking

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Field Side Ratings (each channel)

Line Voltage - Range

5-60 VDC

5-60 VDC

5-200 VDC

5-200 VDC

Line Voltage - Nominal

5-48 VDC

5-48 VDC

5-200 VDC

5-200 VDC

Current Rating
0 °C to 70 °C Ambient

2 amps per module
0.5 amps per channel

3 amps per module

3 amps per module

3 amps per module

Surge Current

1.5 amps peak for
1 second

5 amps peak for
1 second

5 amps peak for
1 second

5 amps peak for
1 second

Minimum Load

20 mA

20 mA

20 mA

20 mA

Output Voltage Drop

1.6 volts max.@

1.6 volts max.@

1.6 volts max.@

1.6 volts max.@

0.75 amps 0.75 amps 0.75 amps 0.75 amps
Off-state Leakage 1mA @ 60 VDC 1mA @ 60 VDC 1mA @ 200 VDC 1mA @ 200 VDC
Peak Blocking Voltage 60 VDC 60 VDC 200 VDC 200 VDC
250 VAC - 4A
5x20 mm

Fuse

(Common to all Channels)

Has four isolated
channels. User must
provide own fusing.

Has four isolated
channels. User must
provide own fusing.

Has four isolated
channels. User must
provide own fusing.

Fast-acting Bell Fuse
Part: BEL 5HF4
Opto 22 Part:
SNAP-FUSE4AB

Qhanpel-to-channel 300 VAC . 300 VAC . 300 VAC . Not applicable
isolation (1500 V transient) (1500 V transient) (1500 V transient)

Logic Side Ratings

Pickup Voltage 4V @55mA 4V @55mA 4V @5.5mA 4V @5.5mA
Dropout Voltage 1VvDC 1VDC 1VDC 1VvDC

Control Resistance 220 ohms 220 ohms 220 ohms 220 ohms

Logic Supply Voltage 5VDC + 0.25 VDC 5VDC + 0.25 VDC 5VDC + 0.25 VDC 5VDC  0.25 VDC

Logic Supply Current

50 mA maximum

50 mA maximum

50 mA maximum

50 mA maximum

Module Ratings

Number of Channels Per

Module 4 4 4 4
Turn-on Time 100 usec 100 usec 100 usec 100 usec
Turn-off Time 750 usec 750 usec 750 usec 750 usec

Isolation (Field Side to
Logic Side)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)

4,000 volts (transient)
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DIGITAL OUTPUT MODULE SPECIFICATIONS

SNAP-ODC5MA

SNAP-ODC5-i

SNAP-ODC5A-i

SNAP-ODC5ASNK

Temperature

-20 to 70 °C, operating
-40 to 85 °C, storage

-20 to 70 °C, operating
-40 to 85 °C, storage

-20 to 70 °C, operating
-40 to 85 °C, storage

-20 to 70 °C, operating
-40 to 85 °C, storage

Wire size range

22to 14 AWG

22 to 14 AWG

22 to 14 AWG

22 to 14 AWG

Agency Approvals

UL, CE, RoHS, DFARS

UL, CE, RoHS, DFARS

UL, CE, RoHS, DFARS

UL, CE, RoHS, DFARS

Warranty

30 months

Lifetime

Lifetime

Lifetime
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SNAP-ODC-32-SRC, SNAP-ODC-32-SRC-FM, SNAP-ODC-32-SNK, and
SNAP-ODC-32-SNK-FM

SNAP-ODC-32-SRC
SNAP-ODC-32-SRC-FM

SNAP-ODC-32-SNK
SNAP-ODC-32-SNK-FM

Switching Voltage

5-60 VDC

5-60 VDC

Nominal Switching Voltage

12-24 VDC

12-24 VDC

Logic Voltage and Current

5VDC+0.1 @ 150 mA

5VDC +0.1 @ 150 mA

Maximum Off State Voltage

60 VDC

60 VDC

Output Leakage, Typical

<10 microamps per channel (60 V, 70 °C)

<10 microamps per channel (60 V, 70 °C)

Maximum Load per Point

0.25A

0.25A

Voltage Drop

0.15VDC @ 0.25 A

0.15VDC @ 0.25 A

Surge (1 sec.)

1A

1A

Output Arrangement

32 output channels; 4 groups of 8 outputs
each. Points in each group share a common
positive connection.

32 output channels; 4 groups of 8 outputs each.
Points in each group share a common
negative connection.

Maximum Operating
Common Mode Voltage

250V

250V

Isolation: Field to Logic

1500 V

1500 V

Output Turn-On/Off Time

100 microseconds

100 microseconds

Polling time from 1/O proces-
sor to module'

2-30 ms typical2

2-30 ms typical2

Indicators

None; use optional OptoTerminal-G20 diag-
nostic display or breakout rack.

None; use optional OptoTerminal-G20 diagnostic
display or breakout rack.

Maximum Number of HDD
Modules on One Mounting
Rack

16

16

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Operating Temperature

-20to 70 °C

-20to 70 °C

Storage Temperature

-40to 85 °C

-40to 85°C

SNAP-ODC-32-SRC: UL, CE, RoHS,
DFARS

SNAP-ODC-32-SNK: UL, CE, RoHS, DFARS

Agency Approvals SNAP-ODC-32-SRC-FM: CE, FM, RoHS, EEQE’-SODC-SZ-SNK-FM: CE, FM, RoHS,
DFARS
Warranty Lifetime Lifetime

1 Affects turn-on and turn-off determination
2 Time varies based on the SNAP PAC I/O processor (brain or on-the-rack controller), processor configuration, and Ethernet host

communication activity.
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SNAP-OMR6-C and SNAP-OMR6T-C

SNAP-OMR6-C

SNAP-OMR6T-C

Field Side Ratings (each channel)

Contact Configuration

Form C (SPDT, normally open or closed)

Form C (SPDT, normally open or closed)

Line Voltage - Range

0-250 VAC or 5-30 VDC

0-250 VAC or 5-30 VDC

Current Rating

6 amps switching @ 250 VAC / 30 VDC

6 amps switching @ 250 VAC / 30 VDC

Surge Current

6 amps

6 amps

Minimum Load

5VDC, 10 mA

5VDC, 10 mA

Contact Resistance

<100 milliohms

< 100 milliohms

Leakage Current

none

< 1 microamp @ 250 VAC

Clamping Voltage (for transient
suppression)

External transient suppression required

440 V nominal

Duty Cycle

-- Not applicable --

1Hz

Switching Power

1500 VA / 144 W (DC)

1500 VA / 144 W (DC)

Peak Blocking Voltage

250 VAC @ 360 Vpk

250 VAC @ 360 Vpk

Channel-to-channel isolation

300 VAC (1500 Vtransient)

300 VAC (1500 Vtransient)

Logic Side Ratings

Pickup Voltage 1TV@2mA 1V@2mA
Dropout Voltage 4VDC 4VDC

Control Resistance 220 ohms 220 ohms

Logic Supply Voltage 5VDC +0.25VDC 5VDC +£0.25 VDC
Logic Supply Current 160 mA maximum 160 mA maximum

Module Ratings

Number of Channels Per Module

4

4

Turn-on Time

8 milliseconds

8 milliseconds

Turn-off Time

8 milliseconds

8 milliseconds

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4 in-Ib (0.45 N-m)

Torque, connector screws

Single gray connector: 5.26 in-Ib (0.6
N-m)
Black connectors: 1.7 in-lIb (0.2 N-m)

5.26 in-Ib (0.6 N-m)

Temperature

-20 to 70 °C, operating
-30 to 85 °C, storage

-20 to 70 °C, operating
-30 to 85 °C, storage

Agency Approvals

UL, CE, RoHS, DFARS

UL, CE RoHS, DFARS

Mechanical Life

10 x 10° operations

10 x 10° operations

Operational Life

30x 108 operations

30 x 108 operations

Warranty

30 months

30 months
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APPENDIX A: 1/O SPECIFICATIONS

Analog Input Module Specifications
SNAP-AIARMS-i, SNAP-AIARMS-i-FM

SNAP-AIARMS

Input Range 0 to 10 amp RMS AC/DC Input Range 0to 10 amp RMS AC/DC
Input Over-Range To 11 amps Input Over Range To 11 amps
Input Resistance 0.005 ohms Input Resistance 0.005 ohms

Maximum Input

11 amps AC/DC

Maximum Input

11 amps AC/DC

Accuracy (AC) +8 mA and +0.2% reading Accuracy (AC) +8 mA and +0.2% reading
Resolution 400 microamps Resolution 400 pA
DC Reversal +16 mA (0.16%) DC Reversal +16 mA (0.16%)

Input Response Time

63.2% (158 V) in 50 mS

Input Response Time

63.2% (6.32 A) in 50 ms

tion

(Step Change) 99% (248 V) in 75 mS (Step Change) 99% (9.92A)in 75 ms
Data Freshness (Max) 32.3ms Data Freshness (Max) 0.025 ms
DC Common Mode Rejec- DC Common Mode Rejection | >-120 dB

>-120 dB

AC Common Mode Rejec-
tion

>-120 dB at 60 Hz

AC Common Mode Rejection

>-120 dB at 60 Hz

Maximum Operating Com-
mon Mode Voltage

250V

Maximum Operating

Isolation

1500 V

Power Requirements

5VDC (+0.15 V) at 170 mA

Voltage Between Channels 250V
Common Mode Voltage 250V
Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Operating Temperature

-20°Cto 70 °C

Isolation: Channel to Channel

250 V continuous
(1500 V transient)

Storage Temperature

-40°Cto 85°C

Power Requirements

5 VDC (+0.15 V) at 200 mA

Wire size

22 t0o 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto85°C

Agency Approvals

UL, FM, CE, RoHS, DFARS

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Warranty

Lifetime

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

CE, RoHS, DFARS
FM (SNAP-AIARMS-FM only)

Warranty

Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AILC and SNAP-AILC-2

Input Range Sensitivity:
SNAP-AILC
SNAP-AILC-2

2 mV/V or 3 mV/V (Over range £ 2.2 mV or + 3.3 mV)
3 mV/V or 4 mV/V (Over range + 3.3 mV or + 4.4 mV)

Input Resistance

100 Megohms differential

Resolution: Analog Scale Points

>22 bits + sign (+ 6,400,000 counts = + 100% of scale)

Response Time,
Data Freshness

See the following table

DC Reversal (Input)

0.015% (+1000 counts of reading @ 6,400,000 F.S.)

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120 dB @ 60 Hz

Maximum Survivable Input

+ 15 volts across module load cell connector

Maximum Operating Common
Mode Voltage

250V

Accuracy (% Full Scale):
Offset
Gain

+ 0.05% (= 3,200 counts out of 6,400,000, out of box)
+ 0.05% (= 3,200 counts out of 6,400,000, out of box)

Usable Resolution at Default
Configuration (Fast)

38 nV - sign and 19 bits (524,288 counts @ channel 2)
At filter weight 64, settles to 99.9% of final reading in 3.9 s.

DRIFT:

Gain 40 PPM/ °C
Offset 10 PPM/°C
Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Rack Power Requirements

5.00 VDC to 5.20 VDC @ 120 mA

24V Bridge Supply:
Input Voltage

Input Current
Output Fault Current

24 VDC nominal (22 V min. to 30 V max.)
40 mA for one load cell or 115 mA for four load cells
124 mA typical (field fault—shorted bridge)

Ambient Temperature:

Operating -20to 70 °C
Storage -40 to 85 °C
Wire size 22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-AICTD and SNAP-AICTD-4 SNAP-AICTD-8
i Input Range with ICTD Probe -40 °C to +100 °C
Input Range with ICTD -40 °C to +100 °C p g
Probe
Module Input Range
Module Input Range Zero Scale -273°C
Zero Scale 273 °C Full Scale +150 °C
Full Scale +150 °C
Data Freshness (Max) 0.28 seconds
Resolution 0.017 °C -
Resolution 0.017 °C
Accuracy with ICTD Probe | +0.8 °C -
Accuracy with ICTD Probe +0.8 °C
Sensitivity 1.0 microamps/ °C .
Sensitivity 1.0 mA/ °C

167 ms (2-channel module)

Data Freshness (Max) 355 ms (4-channel module)

DC Common Mode Rejection >-120 dB

DC Common Mode Rejec- AC Common Mode Rejection >-120 dB @ 60 Hz

ti >-120 dB
lon Maximum Operating Common
Mode Voltage 250V
?C Common Mode Rejec- >120 dB @ 60 Hz
l Isolation 1500 V
miﬁ‘ﬂiﬂe"v‘é‘iﬂ;‘g comJ2s0v Power Requirements 5VDC (¢ .015) @ 170 mA
Isolation 1500 V Operating Temperature -20°Cto 70 °C
Power Requirements 5VDC (+ .015) @ 150 mA Storage Temperature -40 °C to 85 °C
Operating Temperature 220°C to 70 °C Torque, hold-down screws 4 in-Ib (0.45 N-m)
Storage Temperature 40 °C to 85 °C Torque, connector screws 1.7 in-Ib (0.19 N-m)
Wire size 22 to 14 AWG Agency Approvals CE, RoHS, DFARS
Warranty Lifetime

Torque, hold-down screws 4 in-Ib (0.45 N-m)

Torque, connector screws 5.26 in-Ib (0.6 N-m)

Agency Approvals UL, FM, CE, RoHS, DFARS

Warranty Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIMA and SNAP-AIMA-4

Input Range

-20 mA to +20 mA

SNAP-AIMA-8

Resolution

0.8 microamps

Input Range

-20 mAto +20 mA

Over-Range Limits

From -22 to +22 mA
(+/-20 mA range)

Over-Range Limits

From -22 to +22 mA
(+/-20 mA range)

Input Response Time
(% of span/ delta I/delta tme)

99.9% /19.9 mA/ 10 ms

Resolution

0.8 microamps

Data Freshness (Max)

0.28 seconds

Data Freshness (Max)

SNAP-AIMA: 11.5 ms
SNAP-AIMA-4: 23 ms

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120dB @ 60 Hz

DC Common Mode Rejection

>-120 dB

Maximum Survivable Input

36 mAor9VDC

AC Common Mode Rejection

>-120dB @ 60 Hz

Maximum Survivable Input

36 mAor9VDC

Maximum Operating Com-
mon Mode Voltage

250V

Maximum Operating Com-
mon Mode Voltage

250V

Coefficient

Accuracy 0.05% (10 microamps)
DRIF?I':.Gam Temperature 30 PPM/ °C
Coefficient

DRIFT: Offset Temperature 15 PPM/ °C

Accuracy 0.05% (10 microamps)
DRIFTI':.Galn Temperature 30 PPM/ °C
Coefficient

DRIFTI':.Offset Temperature 15 PPM/ °C
Coefficient

Isolation 1500 V

Power Requirements

5VDC (£0.15) @ 170 mA

Power Requirements

5VDC (0.15) @ 170 mA

Input Resistance - Single
Ended

200 ohms (each channel)

Input Resistance - Single
Ended

100 ohms (all channels share
the same reference point)

Operating Temperature

-20°Cto70°C

Operating Temperature

-20°Cto 70 °C

Storage Temperature

-40°Cto 85 °C

Storage Temperature

-40°Cto 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

1.7 in-Ib (0.19 N-m)
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Torque, connector screws 5.26 in-Ib (0.6 N-m) Agency Approvals CE, RoHS, DFARS
Wire size 22 to 14 AWG Warranty Lifetime
Agency Approvals UL, FM, CE, RoHS, DFARS
ATEX (SNAP-AIMA-4 only)
Warranty Lifetime




SNAP-AIMA-32, SNAP-AIMA-32-FM

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIMA2-i

Input Range

-20 mAto +20 mA

Input Range

-1 mAto +1mA

Over-Range Limits

From -22 to +22 mA
(+/-20 mA range)

Maximum Over Range

+10%
(= £ 27500 counts)

Resolution

0.04 pA

Input Response Time
(% of span/delta I/delta time)

99.9 %/19.9 yA/10 ms

Resolution 0.8 microamps
Input Filtering -3dB @ 31 Hz
Data Freshness (Max) 1.15s

DC Common Mode Rejection | >-120 dB

Data Freshness

11 ms

AC Common Mode Rejection

>-120 dB @ 60 Hz

Maximum Survivable Input

36 mAor9VDC

DC Common Mode Rejec-
tion

>-120 dB

Maximum Operating Com-
mon Mode Voltage

250V

AC Common Mode Rejec-
tion

>-120 dB @ 60 Hz

Accuracy

0.1% (20 microamps)

Maximum Survivable Input

11 mAor 28 VDC

DRIFT: Gain Temperature
Coefficient

30 PPM/ °C

Maximum Operating
Common Mode Voltage

250V

DRIFT: Offset Temperature
Coefficient

15 PPM/ °C

Accuracy

0.05% (0.05 LA)

Isolation

1500 V, field to logic

DRIFT: Gain Temperature

Power Requirements

5VDC (£0.15 ) @ 150 mA

Input Resistance - Single
Ended

100 ohms (each channel)

Operating Temperature

-20°Cto70°C

Coefficient 30 PPM/*C
DRIF.T:.Offset Temperature 15 PPM/ °C
Coefficient

Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Storage Temperature

-40°Cto 85 °C

Isolation: Channel to Chan-
nel

250 V continuous
(1500 V transient)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Power Requirements

5VDC (x0.15 ) @ 200 mA

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Input Resistance

5 K ohms (each channel)

SNAP-AIMA-32: UL, CE,

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85 °C

Agency Approvals RoHS, DFARS.
geney mep SNAP-AIMA-32-FM: CE, FM,
RoHS, DFARS
Warranty Lifetime

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22to 14 AWG

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIMA-iH

Input Range
Nominal
Full

4to 20 mA
3.2t024 mA

SNAP-AIMA-i

Input Range

-20 mA to +20 mA

Maximum Survivable Input

40 V or 160 mA

Maximum Over Range

+10%
(= £ 27500 counts)

Resolution

0.8 yA

Impedance 230 Ohms nominal
Resolution 0.8 microamps
Accuracy +/- 10 microamps

Input Response Time

(% of span/delta I/delta time)

99.9 %/19.9 yA/10 mS

Response Time
(% of span/delta I/delta time)

99.9%/20.7mA/10 ms

Data Freshness

11 ms

DC Common Mode
Rejection

>-120 dB

AC Common Mode
Rejection

>-120dB @ 60 Hz

Gain Temperature Coefficient 30 ppm/ °C
Offset Temperature Coefficient 15 ppm/ °C
DC Common Mode Rejection >-120 dB

Maximum Survivable Input

36 mAor9VDC

AC Common Mode Rejection

>-120 dB @ 60 Hz

Maximum Operating Common
Mode Voltage

250 V continuous
1500 V transient (1 s)

Maximum Operating
Common Mode Voltage

250V

Isolation: Channel-Channel

250 V continuous
1500 V transient (1 s)

Power Requirements

5VDC (+/-0.15) @ 150
mA

Accuracy 0.05% (10 pA)
Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto85°C

Isolation: Channel to Channel

250 V continuous

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

(1500 V transient)
DRIFTI':.Galn Temperature 30 PPM/ °C
Coefficient
DRIFT: Offset Temperature 15 PPM/ °C

Coefficient

Agency Approvals

UL, CE, RoHS, DFARS

Power Requirements

5VDC (£0.15 ) @ 200 mA

Warranty

Lifetime

Input Resistance - Single
Ended

200 ohms (each channel)
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Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

UL, CE, FM, RoHS, DFARS

Warranty

Lifetime




SNAP-AIMA-iSRC and SNAP-AIMA-iSRC-FM

APPENDIX A: 1/O SPECIFICATIONS

Input Range

0 to +20 mA with loop sourcing
-20 mAto +20 mA

Maximum Over Range

+10%
(= £ 27500 counts)

Resolution

0.8 A

Input Response Time
(% of span/delta I/delta
time)

99.9 %/19.9 mA/10 ms

Data Freshness

11 ms

DC Common Mode Rejec-
tion

>-120 dB

AC Common Mode Rejec-
tion

>-120 dB @ 60 Hz

Maximum Survivable Input

36 mAor9VDC

Maximum Operating
Common Mode Voltage

250V

Accuracy 0.05% (10 pA)
DRIF.T:.Gam Temperature 30 PPM/ °C
Coefficient

DRIF?I':.Offset Temperature 15 PPM/ °C
Coefficient

Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Isolation: Channel to Chan-
nel

250 V continuous
(1500 V transient)

Power Requirements

5VDC (+0.15) @ 200 mA

Power Requirements -
Loop Power (Input)

From separate field connector:
24 VDC nominal (70 mA max @
24 V input, both loops @ 20 mA),
30 VDC maximum

Loop Power (Output)

24 VDC (x1.5V) @ 20 mA
Open loop: 30 V maximum
Shorted loop: 24 mA nominal

LED on top of module

Indicates that there is power to the
24v source supply 2-pin connector

Input Resistance

200 ohms (each channel)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

CE, RoHS, DFARS
FM (SNAP-AIMA-iSRC-FM only)

Warranty

Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIRATE

SNAP-AIRATE-HFi

Nominal Input Range

0 to 25,000 Hz

Input Over-Range

To 27,500 Hz

Resolution

1Hz

Input Range

2 Hz - 500 kHz at 1.0 s Data
Freshness

20 Hz - 500 kHz at 0.1 s Data
Freshness

Input Response Time(% of
span / delta Hz / delta time)

10.0% /2,500 Hz / 0.1 sec
63.2% /15.8 KHz /0.9 sec
99.0% / 24.75 KHz / 4.2 sec

Data Freshness (Max)

126 ms

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120 dB at 60 Hz

Input Voltage Range
Sine wave >= 2000 Hz
Sine wave at 200 Hz
Sine wave at 20 Hz
Sine wave at 2 Hz
Square wave
Maximum survivable

3.0V1048Vp.,
40V1t048 Vp
5.0V 1048 Vp.,
17 V1048 Vp
3.0V 1048 Vp.,
110 Vp.p

Maximum Operating Com-
mon Mode Voltage

250V

Input Impedance

55 kOhms

Accuracy (% full scale)

+4 Hz or +0.5% of the input fre-
quency (whichever is greater)

Input Coupling

Single-ended AC

Pull-up Voltage

6to 9 VDC

Drift: Gain Temperature Coef-
ficient

200 ppm/°C

Pull-up Resistor

3.6 kKOhm

Minimum Pulse Width

1 microsecond

Drift: Offset Temperature
Coefficient

50 ppm/°C

Data Freshness*

100 ms at 20 Hz - 500 kHz
1.0 s at 2 Hz to 500 kHz

Input Coupling

Single-ended AC (capacitor
coupled)

Input Amplitude
Sine wave
Square wave

25Vto24Vp-p
0.5Vto24V p-p

Resolution (Hz)

/(48,000,000 * Data Fresh-
ness), where f is the current fre-
quency measurement

Minimum Pulse Width

18 microseconds

Input Impedance (Inputs share
the same reference point.)

50 K ohms AC coupled
(-input to +input)

Accuracy
(at 1.0 s Data Freshness)

+- 0.005% of input for input
greater than 500 Hz

+- 0.005% of input plus an addi-
tional +- 0.006 Hz for input less
than 500 Hz

Pull-up Voltage 6to9V
Pull-up Resistor 4.7 K ohms
Isolation 1500 V

Maximum Operating Common | 250 V Continuous
Mode Voltage 1500 V Transient
DC Common Mode Rejection | >-120 dB

Power Requirements

5 VDC (+0.15 V) at 190 mA

AC Common Mode Rejection

>-120 dB at 60 Hz

Operating Temperature

-20°Cto 70 °C

Storage Temperature

-40°Cto 85°C

Isolation: Channel to Channel

250 V Continuous
1500 V Transient

Wire size

22 to 14 AWG

Power Consumption

1.05W (210 MA@ 5 V)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature
Operating
Storage

-20to 70 °C
-40t0 85°C

Agency Approvals

UL, FM, CE, RoHS, DFARS

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Warranty

Lifetime

Torque, connector screws

5.26 in-Ib (0.6 N-m)
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Wire size range

22 to 14 AWG

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime

* User selectable. Default is 0.1 seconds.




SNAP-AIMV-4

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIMV2-4

Input Range

From -150 mV to +150 mV
From -75 mV to +75m V

Input Range

From -50 mV to +50 mV
From -25 mV to +25m V

Over-Range Limits

From -165 to +165 mV
(+/-150 mV range)
From -82.5 to +82.5 mV
(+/-75 mV range)

Over-Range Limits

From -55 to +55 mV
(+/-50 mV range)

From -27.5 to +27.5 mV
(+/-25 mV range)

Resolution

6 microvolts (-150 mV to +150
mV)
3 microvolts (-75 mV to +75 mV)

Resolution

2 microvolts (-50 mV to +50 mV)
1 microvolt (-25 mV to +25 m V)

Input Filtering

-3dB @7 Hz

Input Filtering

-3dB @ 2.4Hz

Input Response Time (%
of span/delta V/delta
time)

63.2%/95 mV/23 ms

Input Response Time
(% of span/delta V/delta time)

63.2%/31.5 mV/66 ms

Data Freshness (Max)

335 ms (+/- 150 mV)
668 ms (+/- 75 mV)

Data Freshness (Max)

335 ms (+/- 50 mV)
668 ms (+/- 25 mV)

DC Common Mode Rejection

>-120 dB

DC Common Mode
Rejection

>-120 dB

AC Common Mode Rejection

>-120 dB @ 60 Hz

AC Common Mode

>-120dB @ 60 Hz

Maximum Survivable Input

+15 volts

Maximum Operating Com-
mon Mode Voltage

250V

Common Mode Voltage

Rejection

Maximum Survivable +15 volts
Input

Maximum Operating 250 V

Accuracy at Full Scale

0.1% (50 microvolts) @ 50m V
0.2% (50 microvolts) @ 25 mV

Accuracy at Full Scale

0.06% (90 microvolts) @ 150 mV
0.1% (75 microvolts) @ 75 mV

Drift: Gain Temperature
Coefficient

3 microvolts / °C

Drift: Gain Temperature
Coefficient

3 microvolts / °C

Drift: Offset Temperature
Coefficient

2 microvolts / °C

Isolation

1500 V

Drift: Offset Temperature
Coefficient

2 microvolts / °C

Power Requirements

5VDC (£0.15) @ 170 mA

Isolation

1500 V

Input Resistance - Single
Ended

100 Megohms (each channel)

Power Requirements

5VDC (0.15) @ 170 mA

Operating Temperature

-20°Cto 70 °C

Input Resistance - Single
Ended

100 Megohms (each channel)

Storage Temperature

-40°Cto 85°C

Operating Temperature

-20°Cto70°C

Wire size

22 t0 14 AWG

Storage Temperature

-40°Cto 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Wire size

22 to 14 AWG

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Agency Approvals

UL, FM, CE, RoHS, DFARS

Warranty

Lifetime

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, FM, CE, RoHS, DFARS

Warranty

Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIRTD-1K, SNAP-AIRTD, and SNAP-AIRTD-10

SNAP-AIRTD-1K

SNAP-AIRTD

SNAP-AIRTD-10

3-wire RTD input

1000 ohm platinum @ 0 °C
Ol=0.00385

1000 ohm nickel @ 0 °C
O=0.00618

1000 ohm nickel @ 70 °F
o= 0.00637

100 ohm platinum; Ol= 0.00385

100 ohm nickel, -60 to 250 °C
120 ohm nickel, -80 to 260 °C

10 ohm copper; Ol= 0.00428

Input Temperature Range

-200 °C to 850 °C
(-328° to +1,582° F)

-200 °C to 850 °C
(-328° to +1,582° F)

-180 °C to 260 °C
(-292° to +500° F)

Input Range

0 to 4000 ohms

0 to 400 ohms

0 to 25 ohms

Over-Range Limit

to 4400 ohms

to 440 ohms

to 27.5 ohms

Resolution (average)

0.042 °C (0.16 ohms)

0.042 °C (0.016 ohms)

0.026 °C (0.001 ohms)

Input Filtering

3dB@ 0.1 Hz

3dB@ 0.1 Hz

-3dB @ 100 Hz

Data Freshness (Max)

100 ms

100 ms

168 ms

Lead Compensation

Automatic when used with
SNAP brains

Automatic when used with
SNAP brains

Automatic when used with
SNAP PAC brains

DC Common Mode Rejection

>-120 dB

>-120 dB

>-120 dB

AC Common Mode Rejection

>-120 dB at 60 Hz

>-120 dB at 60 Hz

>-120 dB at 60 Hz

Excitation (typical)

0.256 mA constant current

1.25 mA constant current

5.4 mA constant current

Maximum Lead Resistance

40 ohms single wire (all leads
to be equal resistance)

40 ohms single wire (all leads
to be equal resistance)

15 ohms single wire (all
leads to be equal resistance)

Maximum Fault Voltage at Input

(between any 2 field wires) 15V 15V 15V

Maximum Operating Common 250 V 250V 250 v/

Mode Voltage

Accuracy

From factory 0.8°C 0.8°C 0.6 °C
After setting gain and offset 0.6 °C 0.6 °C 0.5°C

Isolation 1500 V 1500 V 1500 V

Power Requirements

5.00 to 5.20 VDC @ 190 mA

5.00 to 5.20 VDC @ 190 mA

5.00 to 5.20 VDC @ 190 mA

Operating Temperature

-20°Cto70°C

-20°Cto70°C

-20°Cto 70 °C

Storage Temperature

-40°Cto 85°C

-40°Cto85°C

-40°Cto 85°C

Wire size

22 to 14 AWG

22 to 14 AWG

22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

4in-Ib (0.45 N-m)

4in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, RoHS, DFARS

UL, FM, CE, RoHS, DFARS

CE, RoHS, DFARS

Warranty

Lifetime

Lifetime

Lifetime

SNAP PAC System Specification Guide




SNAP-AIRTD-8U

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIRTD-8U

3-wire RTD input and maximum
temperature table range (actual
range depends on your probe)

1000 ohm platinum @ 0 °C
Ol=0.00385

Range: -200 to 850 °C
(-328 to 1,582 °F)

1000 ohm nickel @ 0 °C

Ol=0.00618
Range: -60 to 170 °C
(-76 to 356 °F)

1000 ohm nickel @ 70 °F
Ol=0.00637

Range: -46 to 148.9 °C
(-50 to 300 °F)

100 ohm platinum @ 0 °C
Ol=0.00385

Range: -200 °C to 850 °C
(-328 to 1,582 °F)

100 ohm nickel @ 0 °C

OL=0.00618
Range: -60 to 250 °C
(-76 to 482 °F)

120 ohm nickel @ 0 °C
Ol=0.00672

Range: -80 to 260 °C
(-112 to 500 °F)

10 ohm copper @ 25 °C
Ol= 0.00427

Range: -60 to 355 °C
(-76 to 671 °F)

Input Range 0 to 4000 ohms 0 to 400 ohms 0 to 40 ohms
Accuracy

From factory 0.8 °C (Pt); 0.6 °C (Ni) 0.8 °C (Pt); 0.6 °C (Ni) 1.7°C

After setting gain and offset 0.6 °C (Pt); 0.4 °C (Ni) 0.6 °C (Pt); 0.4 °C (Ni) 1.2°C
Excitation Current 4.28 mA 2mA 0.325 mA

Over-Range Limit

10% overrange for all measurements in ohms

Resolution
In Ohms
In RTD Temperature

The greater of: (Ohms Range / 100,000) or 1 milliohm
Better than or equal to 0.05 °C (0.09 °F)

Input Filtering
Front end filtering
DSP Notch filter

-15 dB @ 50 Hz, -20 dB @ 60 Hz
20 Hz (-3 DAB = 5.24 Hz)

Data Freshness (Max)

12s

Auto-range Settle Time
Step change from 10 to 8000
Step change from 8000 to 10

1.2 s to the next higher or lower range
<= 10 s ranging up (channel may show overrange until settled)
<= 10 s ranging down (channel will give a reading while settling)

Total Lead Resistance

200 ohms maximum

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120 dB at 60 Hz

Maximum Survivable Fault Voltage
at Input (between any 2 field wires)

8V

Maximum Operating Common
Mode Voltage

250 V field terminal to logic connector

Isolation

1500 V field side to logic side

Power Requirements

5.00 t0 5.20 VDC @ 135 mA

Operating Temperature

-20°Cto70°C

Storage Temperature

-40°Cto 85°C

Maximum wire size

20 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Agency Approvals

UL, CE, RoHS, DFARS

Warranty

Lifetime

SNAP PAC System Specification Guide



ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIR400K-8

Input Ranges

400 K, 200 K, 100 K, 50 K, 40 K, 20K, 10K, 5K, 4 K, 2 K, 1 K, 500 Ohms, and Autorange

Resolution Resolution  Range Resolution Range Resolution  Range
16 Ohm 0 to 400 kOhms 1.6 Ohm 0 to 40 kOhms 0.16 Ohm 0 to 4 kOhms

8 Ohm 0 to 200 kOhms 0.8 Ohm 0 to 20 kOhms 0.08 Ohm 0 to 2 kOhms
4 Ohm 0 to 100 kOhms 0.4 Ohm 0 to 10 kOhms 0.04 Ohm 0 to 1 kOhms
2 Ohm 0to 50 kOhms 0.2 Ohm 0 to 5kOhms 0.02 Ohm 0 to 500 Ohms

fgﬁﬁjj‘% Range) 400 Ohms @ 400 K 40 Ohms @ 40 K 4 Ohms @4K

0.1% Reading 200 Ohms @ 200 K 20 Ohms @ 20 K 2 Ohms @2K

+.2x Range Resolution 100 Ohms @ 100 K 10 Ohms @ 10 K 1 Ohms @ 1K

+10hm 00Ohms @ 50K 50hms @ 5K 0.5 Ohms @ 500

Data Freshness

1.61 seconds maximum

DSP Notch Filter

20 Hz (- 3DB = 5.24 Hz)

Excitation Current Nomi-
nal (Range & Load Watts
Dissipation)

9UA (50 K—4.1 uW), (100 K-8.1 uW), (200 K—16 uW), (400 K—32 uW)
90UA (5 K—40 uW), (10 K=81 uW), (20 K160 uW), (40 K—320 uW)
200uA (500 K—20 uW), (1 K40 uW), (2 K-80 uW), (4 K—=160 uW)

Autorange Step Time

1.6 seconds to next higher or lower range
>= 10 seconds for a 500 Ohms to 400 K Ohms step change

Autorange Ohms Hyster-
esis

Ranges
Ohms Open > 440K
20K  between 200K & 400K
10K  between 100K & 200K
5K between 50K & 100K

19K  between 40K & 50K
2K between 20K & 40K
1K between 10K & 20K
500 between 5K & 10K

1.9K  between 4K & 5K
200 between 2K & 4K
100 between 1K & 2K
50 between 500 & 1K

DC Common Mode Rejec-
tion

>-120 dB

AC Common Mode Rejec-
tion

>-120dB @ 60 Hz

Open Resistor Indicator

Channel resistance = 999,999.999 Ohms

PAC Control Reads

temperature reading or -32768 Ohms if over or under range

Maximum Operating
Common Mode Voltage
(Field Term to Logic Con-
nector)

500 VDC or peak VAC

Drift
Gain Tempco
Offset Tempco

30 PPM/°C
15 PPM/°C

Power Requirements

5VDC (£0.15 ) @ 190 mA

Operating Temperature

-20°Cto 70 °C

Storage Temperature

-40°Cto 85°C

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Torque, connector
screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, CE

Warranty

Lifetime
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SNAP-AIR40K-4

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AITM

Input Range

0 to 40,000 Ohms
0 to 20,000 Ohms
0 to 10,000 Ohms
0 to 5,000 Ohms

Input Range

From -150 mV to +150 mV
From -75 mV to +75 mV

Maximum Over-Range

44 K (40 K Ohms range)
22 K (20 K Ohms range)
11 K (10 K Ohms range)
5.5 K (5 K Ohms range)

Over-Range Limits

From -165 to +165 mV
(+/-150 mV range)
From -82.5 to +82.5 mV
(+/-75 mV range)

Resolution

1.6 Ohm @ 40 K Ohms
0.8 Ohm @ 20 K Ohms
0.4 Ohm @ 10 K Ohms
0.2 Ohm @ 5 K Ohms

Resolution

6 microvolts from -150 to +150
mV
3 microvolts from -75 to +75 mV

Cold Junction Temperature
Compensation

Automatic when used with
SNAP 1/O processors

Input Filtering

-3dB @ 3.2 Hz

Input Filtering

3dB @ 7 Hz

Data Freshness (Max)

100 (40 K Ohms)
200 (20 K Ohms)
400 (10 K Ohms)
800 (5 K Ohms)

Input Response Time
(% of span/delta V/delta time)

63.2%/95 mV/23 mS

DC Common Mode Rejec-
tion

>-120 dB

Data Freshness (Max)

167 ms (+/-150 mV)
334 ms (+/-75 mV)

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejec-
tion

>-120 dB @ 60 Hz

AC Common Mode Rejection

>-120 dB @ 60 Hz

Maximum Operating Com-
mon Mode Voltage

250V

Maximum Survivable Input

+15 volts

Accuracy

0.1% + 40 Ohms @ 40 K Ohms
0.1% + 20 Ohms @ 20 K Ohms
0.1% £ 10 Ohms @ 10 K Ohms

0.1% + 5 Ohms @ 5 K Ohms

Maximum Operating Com-
mon Mode Voltage

250V

Accuracy at Full Scale

0.06% (90 microvolts) @ 150 mV
0.1% (75 microvolts) @ 75 mV

DRIFT: Gain Temperature

Drift: Gain Temperature
Coefficient

5 microvolts / °C

Drift: Offset Temperature
Coefficient

2 microvolts / °C

Coefficient S0 PPMIC
DRIFT: Of_fs_et Tempera- 15 PPM/ °C
ture Coefficient

Isolation 1500 V

Power Requirements

5VDC (£0.15 ) @ 190 mA

Thermocouple Accuracy [°C]
From factory
After user gain and offset
commands

+2.0 (E, J, and K)

+0.8

Operating Temperature

-20°Cto70°C

Isolation

1500 V

Storage Temperature

-40°Cto85°C

Power Requirements

5VDC (£0.15) @ 170 mA

Wire size

22 to 14 AWG

Input Resistance

100 Megohms (each channel)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Agency Approvals

UL, FM, CE, RoHS, DFARS

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Warranty

Lifetime

Torque, connector screws

3in-Ib (0.34 N-m)

Agency Approvals

FM, CE, RoHS, DFARS

Warranty

Lifetime

SNAP PAC System Specification Guide



ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AITM-2

Input Range

From -50 mV to +50 mVDC
From -25 mV to +25 mVDC

SNAP-AITM-i

Over-range Limits

From -55 to +55 mV
(+/-50 mV range)

From -27.5 to +27.5 mV
(+/-25 mV range)

Input Range

From -150 mV to +150 mV
From -75 mV to +75 mV

Maximum Over Range

+10%
(= £ 27500 counts)

Resolution

2 microvolts from -50 mV to +50 mV
1 microvolts from -25 mV to +25 mV

Resolution

6 uV from -150 mV to +150 mV
3 pV from -75 mV to +75 mV

Cold Junction Temperature
Compensation

Automatic when used with SNAP

brains

Cold Junction Temperature
Compensation

Automatic when used with SNAP
brains

Input Filtering

-3dB @24 Hz

Input Filtering

3dB @ 7 Hz

Input Response Time
(% of span/delta V/delta
time)

63.2%/31.5 mV/66 ms

Input Response Time
(% of span/delta V/delta
time)

63.2%/95 mV/23 mS

Data Freshness (Max)

167 ms (+/- 50 mV)
334 ms (+/- 25 mV)

DC Common Mode Rejec-
tion

>-120 dB

Data Freshness

65 ms for +/- 150 mV

130 ms for +/- 75 mV

130 ms for E-, J-, and K-type ther-
mocouples

AC Common Mode Rejec-
tion

>-120 dB @ 60 Hz

DC Common Mode Rejec-
tion

>-120 dB

Maximum Survivable Input

115 volts

AC Common Mode Rejec-
tion

>-120dB @ 60 Hz

Maximum Operating Com-
mon Mode Voltage

250V

Maximum Survivable Input

+15 volts

Accuracy at Full Scale

0.1% (50 microvolts) @ 50 mV
0.2% (50 microvolts) @ 25 mV

Drift: Gain Temperature
Coefficient

5 microvolts / °C

Drift: Offset Temperature
Coefficient

2 microvolts / °C

Thermocouple Accuracy [°C] | B,R,S | C,D, G T, N
From factory +5 +4 +3
After user gain and offset +3 +2 +2
commands
Isolation 1500 V

Power Requirements

5VDC (£0.15) @ 170 mA

Input Resistance

100 Megohms (each channel)

Ambient Temperature:

Operating -20°Cto70°C
Storage -40°Cto85°C
Agency Approvals FM, CE, RoHS, DFARS

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

3in-Ib (0.34 N-m)

Warranty

Lifetime

SNAP PAC System Specification Guide

Maximum Operating
Common Mode Voltage

250V

Accuracy

0.06% (90 uV) @ 150 mV (full scale)
0.1% (75 uV) @ 75 mV (full scale)

Drift: Gain Temperature
Coefficient

5uV/°C

Drift: Offset Temperature
Coefficient

2uv/°C

Thermocouple Accuracy [°C]
From factory

+2.0 (E, J, and K)

After user gain and offset +0.8
commands
Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Isolation: Channel to Chan-
nel

250 V continuous
(1500 V transient)

Power Requirements

5VDC (+0.15) @ 200 mA

Input Resistance

100 megohms (each channel)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

3in-Ib (0.34 N-m)

Wire size range

22to 14 AWG

Agency Approvals

CE, FM, RoHS, DFARS

Warranty

Lifetime




SNAP-AITM2-i

APPENDIX A: 1/O SPECIFICATIONS

Input Range

From -50 mV to +50 mVDC
From -25 mV to +25 mVDC

SNAP-AITM-4i

Maximum Over Range

+10% (= £ 27500 counts)

Resolution

2 yV from -50 mV to +50 mV
1 pV from -25 mV to +25 mV

Input Range

From -150 mV to +150 mVDC
From -75 mV to +75 mVDC
From -50 mV to +50 mVDC
From -25 mV to +25 mVDC

Cold Junction Temperature
Compensation

Automatic when used with SNAP
brains

Maximum Over Range

+10%
(= £ 27500 counts)

Input Filtering

-3dB @ 2.4 Hz

Input Response Time
(% of span/delta V/delta time)

63.2%/31.5 mV/66 ms

Resolution

6 pV from -150 mV to +150 mV
3 pV from -75 mV to +75 mV
2 pV from -50 mV to +50 mV
1 pV from -25 mV to +25 mV

Data Freshness

65 ms for +/- 50 mV

130 ms for +/- 25 mV

130 ms for B-, R-, S-, and T-type
thermocouples

65 ms for C-, D-, G-, and N-type
thermocouples

Cold Junction Temperature
Compensation

Automatic when used with SNAP
PAC brains

Input Filtering

-3dB @ 5 Hz

Data Freshness

mV input: 75 ms
Thermocouple input: 140 ms

DC Common Mode Rejection

>-120 dB

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120dB @ 60 Hz

AC Common Mode Rejection

>-120 dB @ 60 Hz

Maximum Survivable Input

+15 volts

Maximum Survivable Input

+15 volts

Maximum Operating
Common Mode Voltage

250V

Maximum Operating
Common Mode Voltage

250V

Accuracy

0.1% (50 pV) @ 50 mV (full
scale)
0.2% (50 pV) @ 25 mV (full
scale)

Accuracy

0.06% (90 pV) @ 150 mV (full
scale)

0.1% (75 pV) @ 75 mV (full scale)
0.1% (50 yV) @ 50 mV (full scale)
0.2% (50 pV) @ 25 mV (full scale)

Drift: Gain Temperature
Coefficient

5uV/°C

Drift: Gain Temperature

Drift: Offset Temperature
Coefficient

2uV/°C

Thermocouple Accuracy [°C]

B,R,S C,D,G TN

From factory 15 14 +3
After user gain and offset +3 12 +2
commands

Isolation: Optical 4000 V

Isolation: Transformer 1500 V

Isolation: Channel to Channel

250 V continuous
(1500 V transient)

Coefficient Suviee
Drift: Offset Temperature o
Coefficient 2uv/ec
Thermocouple Accuracy [°C] B,R,S |CD,G |EJK N, T
From factory 5.0 4.0 20 +3.0
After user gain and offset +3.0 +20 +0.8 +20
commands
Isolation: Transformer 1500 V

. 250 V continuous
Isolation: Channel to Channel (1500 V transient)

Power Requirements

5VDC (x0.15 ) @ 200 mA

Power Requirements

5VDC (x0.15) @ 150 mA

Input Resistance

100 megohms (each channel)

Input Resistance

100 megohms (each channel)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

3 in-Ib (0.34 N-m)

Torque, connector screws

3in-Ib (0.34 N-m)

Wire size range

22 to 14 AWG

Wire size range

22 to 14 AWG

Agency Approvals

CE, RoHS, DFARS

Agency Approvals

CE, FM, RoHS, DFARS

Warranty

Lifetime

Warranty

Lifetime

SNAP PAC System Specification Guide




ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIV-i

Input Range

From -10 volts to +10 volts
From -5 volts to +5 volts

SNAP-AITM-8, SNAP-AITM-8-FM

Maximum Over Range

+10%
(= £ 27500 counts)

Input Range

From -75 mV to +75 mV
From -50 mV to +50 mV
From -25 mV to +25 mV

Resolution

0.4 mV when configured
-10 volts to +10 volts
0.2 mV when configured
-5 volts to +5 volts

Over-Range Limits

From -82.5 to +82.5 mV (+/-75 mV

range)

From -55 to +55 mV (+/-50 mV range)

From -27.5 to +27.5 mV (+/-25 mV

range)

Input Filtering

-3dB @ 64 Hz

Input Response Time
(% of span/ DV / Dt)

63.2%/6.7V /10 mS

Resolution

3 microvolts from -75 mV to +75 mV
2 microvolts from -50 mV to +50 mV
1 microvolts from -25 mV to +25 mV

Data Freshness

11 ms for +/- 10 V
18 ms for +/- 5V

Cold Junction Temperature

Automatic when used with SNAP 1/O

DC Common Mode
Rejection

>-120 dB

AC Common Mode
Rejection

>-120 dB @ 60 Hz

Rejection

Compensation processors
Input Filtering -3dB@ 5Hz
Data Freshness (Max) 225s

DC Common Mode >-120 dB

Maximum Survivable
Input

220 VAC or 300 VDC

AC Common Mode

>-120dB @ 60 Hz

Maximum Operating
Common Mode Voltage

250V

Accuracy

0.05%,5mV @ 10 VDC
25mv@ 5VvDC

Mode Voltage

Rejection
Maximum Survivable Input | £15 volts
Max Operating Common 250V

Gain Temperature

Accuracy at Full Scale

0.1% (75 microvolts) @ 75 mV
0.1% (50 microvolts) @ 50 mV
0.2% (50 microvolts) @ 25 mV

Drift: Gain Temperature
Coefficient

5 microvolts / °C

Coefficient 30 PPM/*C
Offsej[ Temperature 15 PPM/ °C
Coefficient

Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Drift: Offset Temperature
Coefficient

2 microvolts / °C

Isolation: Channel to
Channel

250 V continuous
(1500 V transient)

Power Requirements

5VDC (+0.15) @ 200 mA

Input Resistance

1 megohms (each channel)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto85°C

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Torque, connector
screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

UL, CE, FM, RoHS, DFARS

Warranty

Lifetime

SNAP PAC System Specification Guide

Thermocouple Accuracy
[°C]

From factory

After user gain and offset
commands

E,J,K | BBR,S | C,D,G TN
2.0 5 4 +3
0.5 13 2 +2

Isolation

1500 V

Power Requirements

5VDC (+0.15) @ 200 mA

Input Resistance

100 Megohms (each channel)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Torque, hold-down screws

4in-Ib (0.45 N-m)

Torque, connector screws

3 in-Ib (0.34 N-m)

SNAP-AITM-8: UL, CE, RoHS, DFARS

Agency Approvals SNAP-AITM-8-FM: FM, CE, RoHS,
DFARS
Warranty Lifetime




SNAP-AIV2-i

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIV and SNAP-AIV-4

Input Range

From -100 volts to +100 volts
From -50 volts to +50 volts

Maximum Over Range

+10%
(= £ 27500 counts)

Input Range

From -10 volts to +10 volts
From -5 volts to +5 volts

Over-Range Limits

From -11 to +11 volts (+/-10 V range)
From -5.5 to +5.5 volts (+/-5 V range)

Resolution

4.0 mV when configured -100 volts to
+100 volts

2.0 mV when configured -50 volts to
+50 volts

Resolution

0.4 mV when configured -10 to +10 volts
0.2 mV when configured -5 to +5 volts

Input Filtering

-3dB @ 64 Hz

Input Filtering

-3dB @ 64 Hz

Input Response Time
(% of span/ DV / Dt)

63.2% /6.7V /10 mS

Input Response Time
(% of span/ delta V / delta t)

63.2%/6.7V /10 ms

Data Freshness

11 ms for +/- 100 V
18 ms for +/- 50 V

DC Common Mode
Rejection

>-120 dB

Data Freshness (Max)

11.5 ms (2-channel, +/- 10 VDC)
23 ms (2-channel, +/- 5 VDC

23 ms (4-channel, +/- 10 VDC)
46 ms (4-channel, +/- 5 VDC

DC Common Mode Rejec-
tion

>-120 dB

AC Common Mode
Rejection

>-120dB @ 60 Hz

AC Common Mode Rejec-
tion

>-120dB @ 60 Hz

Maximum Survivable

Maximum Survivable Input

220 VAC or 300 VDC

220 VAC or 300 VDC
Input
Maximum Operating
Common Mode Volt- 250 V

age

Maximum Operating Com-
mon Mode Voltage

250V

Accuracy

0.05%, 50 mV @ 100 VDC
25mV @ 50VDC

Accuracy

0.05%, 5mV @ 10 VDC
25mV @ 5VDC

Gain Temperature

Gain Temperature Coeffi-

. 30 PPM/ °C
cient
Qﬁset Temperature Coeffi- 15 PPM/ °C
cient
Isolation 1500 V

Power Requirements

5VDC (x0.15) @ 170 mA

Coefficient 30 PPM/*C
Offse.t Temperature 15 PPM/ °C
Coefficient

Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Isolation: Channel to
Channel

250 V continuous
(1500 V transient)

Input Resistance

1 M ohms (each channel; both channels
share the same reference point)

Power Requirements

5VDC (x0.15) @ 200 mA

Input Resistance

1 megohms (each channel)

Ambient Temperature:

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto85°C

Operating -20°Cto70°C
Storage -40 °Cto 85 °C
Wire size 22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Agency Approvals

UL, FM, CE, RoHS, DFARS

Torque, connector
screws

5.26 in-Ib (0.6 N-m)

Warranty

Lifetime

Wire size range

22to 14 AWG

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime

SNAP PAC System Specification Guide




ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIV-8

SNAP-AIV-32 and SNAP-AIV-32-FM

Input Range

From -10 volts to +10 volts
From -5 volts to +5 volts

Input Range

From -10 volts to +10 volts
From -5 volts to +5 volts

Over-Range Limits

From -11 to +11 volts (+/-10 V range)
From -5.5 to +5.5 volts (+/-5 V range)

Over-Range Limits

From -11 to +11 volts (+/-10 V range)
From -5.5 to +5.5 volts (+/-5 V range)

Resolution

0.4 mV when configured -10 to +10 volts
0.2 mV when configured -5 to +5 volts

Input Filtering

-3dB @ 64 Hz

Resolution

0.4 mV when configured -10 to +10
volts
0.2 mV when configured -5 to +5 volts

Data Freshness (Max)

0.28 seconds

DC Common Mode
Rejection

>-120 dB

AC Common Mode
Rejection

>-120dB @ 60 Hz

Rejection

Input Filtering -3dB @ 31 Hz
Data Freshness (Max) | 1.1s
DC Common Mode >-120 dB

Maximum Survivable
Input

220 VAC or 300 VDC

AC Common Mode
Rejection

>-120 dB @ 60 Hz

Maximum Operating
Common Mode Voltage

250V

Maximum Survivable
Input

220 VAC or 300 VDC

Accuracy

0.05%, 5mV @ 10 VDC
25mV@ 5VDC

Maximum Operating
Common Mode Volt-
age

250V

Gain Temperature Coeffi-

Accuracy

0.05%, 5mV @ 10 VDC
25mV @ 5VDC

Gain Temperature

. 30 PPM/ °C
cient
foset Temperature Coef- 15 PPM/ °C
ficient
Isolation 1500 V

Power Requirements

5VDC (£0.15) @ 170 mA

Input Resistance

1 M ohms (all channels share the same
reference point)

Coefficient 30 PPM/°C
Of'fseF '!'emperature 15 PPM/ °C
Coefficient

Isolation 1500 V

Power Requirements

5VDC (20.15) @ 150 mA

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Input Resistance

1 M ohms (each channel; all channels
share the same reference point)

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Ambient Temperature:

Torque, connector

1.7 in-Ib (0.19 N-m)

hold-down screws

Operating -20°Cto 70 °C
Storage -40°Cto 85 °C
Torque,

4 in-Ib (0.45 N-m)

screws
Agency Approvals CE, RoHS, DFARS
Warranty Lifetime

Torque,
connector screws

5.26 in-Ib (0.6 N-m)
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIVRMS SNAP-AIVRMS-i, SNAP-AIVRMS-i-FM
Input Range 0 to 250 V RMS AC/DC Input Range 0 to 250 V RMS AC/DC
Input Over-Range To 275V Input Over Range To 275V
Input Resistance 1 M ohms Input Resistance 1 megohms

Accuracy 0.2 V and +0.2% reading Accuracy 0.2 V and £0.2% reading
Resolution 10 mV Resolution 10 mV
DC Reversal 0.4V (.16%) DC Reversal +0.2V (0.08%)

Input Response Time

5% (12.5 V) in 100 mS
63.2% (158 V) in 200 mS

Input Response Time

63.2% (158 V) in 50 ms

(Step Change) 99% (248 V) in 1200 mS
Data Freshness (Max) 32.3ms
DC Common Mode Rejection | >-120 dB

(Step Change) 99% (248 V) in 75 ms
Data Freshness 25 ms
DC Common Mode Rejection | >-120 dB

AC Common Mode Rejection

>-120 dB @ 60 Hz

AC Common Mode Rejection

>-120dB @ 60 Hz

Maximum Operating

Maximum Operating 250 V Voltage Between Channels 250V
Common Mode Voltage Common Mode Voltage 250V
Isolation 1500 V Isolation: Optical 4000 V
Power Requirements 5VDC (+0.15 V) at 170 mA Isolation: Transformer 1500 V

Operating Temperature

-20°Cto70°C

Storage Temperature

-40°Cto 85°C

Isolation: Channel to Channel

250 V continuous
(1500 V transient)

Wire size

22 to 14 AWG

Power Requirements

5VDC (+0.15 V) at 200 mA

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Agency Approvals

UL, FM, CE, RoHS, DFARS

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Warranty

Lifetime

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIPM

SNAP-AIPM

Voltage Inputs (each voltage channel)

Recommended Input Range
Scaled Input Range

85 to 250 VAC RMS
0 to 250 VAC RMS

Input Over Range

To 275 volts

Resolution

10 mV

Accuracy (47 to 63 Hz)

(When used within recommended range)
+ 0.2 V plus + 0.2% reading (at full scale =+ 0.7 V or 0.28%)

RMS Integration Time/ Data
Freshness

1000 ms (synchronous with current measurement)

Input Filtering

Time constant = 70 ps (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Input Resistance — Single
Ended

1 Megohm
NOTE: Because both channels share the same reference terminal, polarity
must be observed when connecting the current channel.

Maximum Input

300 V non-operating

Current Inputs (each current

channel)

Input Range

0 to 10 AC amps RMS

Input Over Range

To 11 amps (Reading is not reliable over 11 A.)

Input Overload

15 A continuous, non-operating

Resolution

400 pA

Accuracy (47 to 63 Hz)

+ 8 mA plus + 0.2% reading (at full scale = + 28 mA or 0.28%)

RMS Integration Time/ Data
Freshness

1000 ms (synchronous with voltage measurement)

Input Filtering

Time constant = 105 ys (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Input Resistance — Single
Ended

0.005 Ohm
NOTE: Because both channels share the same reference terminal, polarity
must be observed when connecting the voltage channel.

Maximum Input

15 A continuous, non-operating

Calculated Channels

True Power and Volt-Amps
Range

True power: 2500.0 Watts. Volt-amps: 2500.0 volt-amps (= 25,000 counts)
(inputs = 250 volts and 10 amps)

Over Range 2750 Watts true power or 2750 Volt-amps (= 27,500 counts)
Accuracy:

True Power + 0.6% reading (at full scale = £ 15 Watts)

Volt-Amps + 0.6% reading (at full scale = + 15 VA)
Resolution 100 mW with default scaling

AC Common Mode Rejec-
tion

>-120 dB at 60 Hz

Maximum Operating Com-
mon Mode Voltage

250 VAC

Calculated Outputs

True Power

0-2500 W (from synchronous measurement of volts and amps)

Volt Amps

0-2500 VA (VRMS x ARMS)

General Specifications

Power Requirements

5.0 VDC = 0.15 VDC at 100 mA

Ambient Temperature:
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-AIPM

Operating -20to 70 °C

Storage -40 to 85 °C
Wire size 22 to 14 AWG
Torque, hold-down screws 4 in-Ib (0.45 N-m)
Torque, connector screws 5.26 in-lb (0.6 N-m)
Agency Approvals CE, RoHS, DFARS
Warranty Lifetime

SNAP-AIPM and SNAP-AIPM-3
| SNAP-AIPM-3 SNAP-AIPM-3V

Voltage Inputs (each voltage channel)
Recommended Input
Range 85 to 300 VAC RMS* 85 to 300 VAC RMS*
Scaled Input Range 0 to 300 VAC RMS 0 to 300 VAC RMS
Input Over Range To 330 volts To 330 volts
Resolution 12 mv 12 mvV

Accuracy (47 to 63 Hz)

(When used within recommended range)
+ 0.2 V plus + 0.2% reading (at full scale =+ 0.7
V or 0.28%)

(When used within recommended range)
10.2 V plus +0.2% reading (at full scale = +0.2
V+108V=2%1.0V)

RMS Integration Time/
Data Freshness

1000 ms (synchronous with current measure-
ment)

1000 ms (synchronous with current measure-
ment)

Input Filtering

Time constant = 70 ps (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Time constant = 70 us (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Input Resistance — Single
Ended

1 Megohm

NOTE: Because both channels share the same
reference terminal, polarity must be observed
when connecting the current channel.

1 Megohm

NOTE: Because both channels share the same
reference terminal, polarity must be observed
when connecting the current channel.

Maximum Input

330 V non-operating

330 V non-operating

Current Inputs (each current channel)

Input Range

0 to 5 AC amps RMS*

0 to 0.333 VAC current transformer input

Input Over Range

To 5.5 amps (Reading is not reliable over 5.5 A)

To 0.366 VAC

Input Overload

15 A continuous, non-operating

5 VAC continuous, non-operating

Resolution

200 pA

13.3 uyV AC

Accuracy (47 to 63 Hz)

+ 4 mA plus + 0.2% reading (at full scale = + 28
mA or 0.28%)

+ 266 microvolts plus 0.2% of reading (at full
scale = 266 pV + 667 pV =933 pV = 0.28%)

RMS Integration Time/
Data Freshness

1000 ms (synchronous with voltage measure-
ment)

1000 ms (synchronous with voltage measure-
ment)

Input Filtering

Time constant = 105 ys (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Time constant = 105 ys (analog front end)
(-0.2 dB at 660 Hz; —3 dB at 1.89 kHz) nominal

Input Resistance — Single
Ended

0.005 Ohm

NOTE: Because both channels share the same
reference terminal, polarity must be observed
when connecting the voltage channel.

500 K Ohms

NOTE: Because both channels share the same
reference terminal, polarity must be observed
when connecting the voltage channel.

Maximum Input

15 A continuous, non-operating

5 VAC continuous, non-operating
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ANALOG INPUT MODULE SPECIFICATIONS

SNAP-AIPM-3

SNAP-AIPM-3V

Calculated Channels

True Power and Volt-Amps
Range

True power: 1500.0 Watts. Volt-amps: 1500.0
volt-amps
(inputs = 300 volts and 5 amps)

True power and volt-amps are calculated from
300 volts and the full-scale current input of your
0.333 VAC output CT.

1650 Watts true power or 16,500 counts

Over Range Depends on CT selection
volt-amps
Accuracy:
True Power + 0.6% reading (at full scale = + 15 Watts) + 0.6% reading
Volt-Amps + 0.6% reading (at full scale = £ 15 VA) + 0.6% reading
Resolution 100 mW with default scaling Depends on CT selection

AC Common Mode Rejec-
tion

>-120 dB at 60 Hz

>-120 dB at 60 Hz

Maximum Operating Com-
mon Mode Voltage

300 VAC

300 VAC

Calculated Outputs

True Power

0-1500 W (from synchronous measurement of
volts and amps)

W (from synchronous measurement of volts
and amps)**

Volt Amps

0-1500 VA (VRMS x ARMS)

VA (VRMS x ARMS)**

1-second Energy Sum

0—4500 joules (true power sum ABC, signed)

Joules (true power sum ABC, signed)**

1-second abs Energy Sum

0-4500 joules (true power sum of absolute
value of each A, B, and C, always positive)

Joules (true power sum of absolute value of
each A, B, and C, always positive)**

General Specifications

Power Requirements

5.0 VDC = 0.15 VDC at 100 mA

5.0 VDC + 0.15 VDC at 100 mA

Ambient Temperature:

Operating -20to 70 °C -20to 70 °C

Storage -40to 85 °C -40to 85 °C
Agency Approvals CE, RoHS, DFARS CE, RoHS, DFARS
Warranty Lifetime Lifetime

*Inputs on older modules were 0—250 V and for SNAP-AIPM-3, 0—10 A. Before wiring or scaling, check printed information on the
module to make sure you are using the correct voltage and current. Contact Opto 22 Product Support with any questions.
**Values depend on CT selection.
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SNAP-pH/ORP

APPENDIX A: 1/O SPECIFICATIONS

Input Range

-1.00 V to +1.00 V for ORP probes
-0.50 V to +0.50 V for pH probes

Resolution

40 pV when configured -1.00 V to +1.00 V
20 pV when configured -0.50 V to +0.50 V

Data Freshness (Maximum)

126 ms (63 ms per channel) when configured -1.00 V to +1.00 V
251 ms (125.5 ms per channel) when configured -0.50 V to +0.50 V

Input Filtering

3dB @24 Hz

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120 dB at 60 Hz

Maximum Survivable Input

+100 VDC or peak AC

Maximum Operating Common
Mode Voltage

250 VDC or peak AC

Accuracy (% full scale)

0.05% when configured -1.00 V to +1.00 V
0.05% when configured -0.50 V to +0.50 V

Gain Temperature Coefficient

30 PPM/°C

Offset Temperature Coefficient

15 PPM/°C

Power Requirements

5VDC (x0.15) at 170 mA

Input Resistance (Differential)

>10 Tera Ohms (each channel)

Ambient Temperature:
Operating
Storage

-20to 70 °C
-40to0 85 °C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime
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ANALOG OUTPUT MODULE SPECIFICATIONS

Analog Output Module Specifications

SNAP-AOA-3
Input 12-bit serial data
Output 4 to 20 mA (floating)
Span 16 mA
Resolution 3.9 microamps

Response Time
(% of span/delta I/ delta time)

99.9%/15.98 mA/3 mS

SNAP-AOA-23
Input 12-bit serial data
(each channel)
Outputs 4 to 20 mA (each channel)
Span 16 mA
Resolution 3.9 microamps

DC Common Mode Rejection

>-120 dB

Response Time
(% of span/delta I/ delta time)

99.9%/15.98 mA/3 mS

AC Common Mode Rejection

>-120dB @ 60 Hz

DC Common Mode Rejection

>-120 dB

Maximum Operating Common
Mode Voltage

250V

AC Common Mode Rejection

>-120dB @ 60 Hz

Common Mode Resistance

>1000 M W

Maximum Operating Common
Mode Voltage

250V

Common Mode Resistance

>1000 Megohms

Accuracy 0.1% of span
Gain Temperature Coefficient 50 PPM/ °C
Offset Temperature Coefficient | 20 PPM/ °C

Module Power Requirements

5 Volts DC (+0.15 ) @ 140 mA

Accuracy 0.1% of Span
Gain Temperature Coefficient 50 PPM/°C
Offset Temperature Coefficient | 20 PPM/°C

Loop Power Requirements

10 Volts DC (min) to
32 Volts DC (max)

Module Power Requirements

5 Volts DC (+0.15) @ 150 mA

Max. Loop Resistance
(Ohms)
@ Loop Supply

250 350 950 1350
10V 12v. 24V 32V

Loop Power Requirements

8 VDC (min) to
32 Volts DC (max)

Max. Loop Resistance formula

(Loop Voltage - 5)
0.02

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Max. Loop

Resistance (Ohms) 250 450 650 2)05 (1)45
@ Loop Supply 8V 12V 1V a4y 3av
Max. Loop Resistance formula Loo \(/)O(I)t; ¢-3

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Wire size range

22 t0 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Agency Approvals

UL, CE, RoHS, DFARS

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Warranty

Lifetime

Wire size range

22 to 14 AWG
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-AOA-23-iSRC and SNAP-AOA-23-iSRC-FM

Input 12-bit serial data (each channel)
Outputs 4 to 20 mA (each channel)
Span 16 mA

Resolution 3.9 microamps

Response Time
(% of span/delta I/ delta time)

99.9%/15.98 mA/3 mS

DC Common Mode Rejec-
tion

>-120 dB

AC Common Mode Rejection

>-120dB @ 60 Hz

Maximum Operating
Common Mode Voltage

250V

Common Mode Resistance

>1000 Megohms

Accuracy 0.1% of Span
Qam Temperature Coeffi- 50 PPM/°C
cient

Qﬁset Temperature Coeffi- 20 PPM/°C
cient

Max. Loop Resistance 950 Ohms

@ Loop Supply

Ambient Temperature:

Operating -20°Cto 70 °C
Storage -40°Cto 85 °C
Isolation: Optical 4000 V
Isolation: Transformer 1500 V

Isolation: Channel to Chan-
nel

250 V continuous
(1500 V transient)

Power Requirements

5 Volts DC (+0.15) @ 200 mA

Power Requirements -
Loop Power (Input)

From separate field connector;
24 VDC nominal (70 mA max)
@ 24 V input, both loops

@ 20 mA), 30 VDC maximum

Loop Power (Output)

24 VDC (x1.5V) @ 20 mA
Open loop: 30 V maximum
Shorted loop: 24 mA nominal

LED on top of module

Indicates that there is power to
the 24v source supply 2-pin con-
nector

Agency Approvals

CE, RoHS, DFARS
FM, ATEX
(SNAP-AOA-23-iSRC-FM only)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Warranty

Lifetime
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ANALOG OUTPUT MODULE SPECIFICATIONS

SNAP-AOA-23-iH SNAP-AOA-28
Output Range Input 12-bit serial data (each channel)
Nominal 4to 20 mA
Full 3.2 t0 24 mA Outputs 0 to 20 mA (each channel)
External Loop Voltage Range | 12-36 VDC Span 20 mA
Nominal 24 VDC - -
Resolution 4.9 microamps
Maximum Load Resistance at )
Specified Loop Voltage Response Time _ 99.9%/15.98 mA/3 mS
12 VDC 300 Ohms (% of span/delta I/ delta time)
24VDC 850 Ohms o
>

36 VDG 1350 Ohms DC Common Mode Rejection 120 dB

o o
Resolution 5 microamps AC Common Mode Rejection 120 dB @ 60 Hz
Accuracy +/- 20 microamps Maximum Operating Com- 250V

Response Time
(% of span/delta I/delta time)

99.9%/20.7 mA/400 ms

mon Mode Voltage

Common Mode Resistance

>1000 Megohms

Gain Temperature Coefficient | -50 ppm/ °C
Qﬁset Temperature Coeffi- 25 ppm/ °C
cient

DC Common Mode Rejection | >-120 dB

Accuracy 0.1% of Span
Gain Temperature Coefficient | 50 PPM/°C
Offset Temperature Coefficient | 20 PPM/°C

AC Common Mode Rejection

>-120 dB @ 60 Hz

Module Power Requirements

5 Volts DC (+0.15 ) @ 150 mA

Maximum Operating Com-
mon Mode Voltage

250 V continuous
1500 V transient (1 s)

Loop Power Requirements

8 Volts DC (min) to
32 Volts DC (max)

Common Mode Resistance

>1000 megohms

Isolation: Channel-Channel

250 V continuous
1500 V transient (1 s)

Max. Loop
Resistance (Ohms)
@ Loop Supply

250 450 650
8v 8V 12v

1050
24V

1450
32V

Power Requirements

5VDC (+/- 0.15) @ 150 mA

Max. Loop Resistance formula

(Loop Voltage - 5)
0.02

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, CE, RoHS, DFARS

Wire size range

22 to 14 AWG

Warranty

Lifetime

Agency Approvals

UL, CE, ATEX, FM, RoHS,
DFARS

SNAP PAC System Specification Guide

Warranty

Lifetime




SNAP-AOD-29

APPENDIX A: 1/O SPECIFICATIONS

SNAP-AOD-29-HFi

Input

12-bit serial data (each channel)

Switched Output

5 to 60 Volts DC

Switched Output

2.510 24 VDC at 100 mA supplied
externally

Maximum Survivable
Switch Voltage

60 VDC

at 45 °C Ambient 05A
at 70 °C Ambient 0.2A
12-bit

TPO Resolution

Each bit = Period/4095
1 millisecond/bit default

Peak Current

1.0 A (t < 10 milliseconds)

Period Range

0.00001 sec to 64.25 sec

Period Range

0.251 sec. to 64.25 sec.
(0.251 sec for Ethernet-based
1/O units)

0.251 seconds module default

Percent Range

0-100%

Period Resolution

20.8 nanoseconds

Percent Resolution

0.024% (12-bit)

Period Accuracy £ 0.5% Period Accuracy +- 0.005% of period
Period Resolution .251 second Pull-up Voltage 4.510 5.0 VDC
Inhibit Inputs Pull-up Resistor 200 Ohm
On 4.0 Volts DC at 1.0 mA

(32 Volts DC max. Minimum Output Pulse 1 mi d
Off 1.0 Volt DC Width microsecon
Maximum Operating Common 250 V/ Maximum Operating 250 \/ Continuous

Mode Voltage

Common Mode Voltage

Common Mode Resistance

>1,000 Megohms

Timebase Temperature Coef-
ficient

50 PPM/°C

Isolation: Channel to
Channel

250V Continuous
1500V Transient

Power Consumption

1.5W (300 MA@ 5 V)

Power Requirements

5 Volts DC (+0.15) @ 150 mA

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, hold-down
screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Wire size range

22 to 14 AWG

Agency Approvals

UL, FM, CE, RoHS, DFARS

Agency Approvals

CE, RoHS, DFARS

Warranty

Lifetime

Warranty

Lifetime
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ANALOG OUTPUT MODULE SPECIFICATIONS

SNAP-AQOV-5 SNAP-AOV-25
Input 12-bit serial data Input 12-bit serial data
(each channel)

Output 0 to +10 Volts DC (floating)

Outputs 0 to +10 Volts DC
Span 10 Volt span

Span 10 Volts
Resolution 2.44 mV

Resolution 2.44 mV

Response Time
(% of span/delta V/delta time)

99.9%/19.98 V/3 mS

DC Common Mode Rejection

>-120 dB

Response Time
(% of span/delta V/delta time)

99.9%/19.98 V/3 mS

AC Common Mode Rejection

>-120dB @ 60 Hz

DC Common Mode Rejection

>-120 dB

Maximum Operating Common
Mode Voltage

250V

AC Common Mode Rejection

>-120 dB @ 60 Hz

Common Mode Resistance

>1000 Megohms

Maximum Operating Common Mode
Voltage

250V

Load Current

10 mA (floating)

Common Mode Resistance

>1,000 Megohms

Short Circuit Current Continu-
ous

125 mA (typical)

Load Current (nominal)

5 mA (each channel)

Short Circuit Output Current Contin-
uous

40 mA per channel

Accuracy 0.1% of span
Gain Temperature Coefficient 50 PPM/°C
Offset Temperature Coefficient | 20 PPM/°C

Power Requirements

5 Volts DC @ 150 mA

Accuracy 0.1% of Span
Gain Temperature Coefficient 50 PPM/°C
Offset Temperature Coefficient 20 PPM/°C

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Power Requirements

5 Volts DC (+0.15) @ 150
mA

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Ambient Temperature:
Operating
Storage

-20°Cto 70 °C
-40°Cto 85 °C

Wire size range

22 to 14 AWG

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Agency Approvals

UL, CE, RoHS, DFARS

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Warranty

Lifetime

Wire size range

22 to 14 AWG
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-AQOV-27
Input 12-bit serial data
(each channel)
Outputs -10 to +10 Volts DC
Span 20 Volts
Resolution 4.88 mV

Response Time
(% of span/delta V/delta time)

99.9%/19.98 VI3 mS

DC Common Mode Rejection

>-120 dB

AC Common Mode Rejection

>-120dB @ 60 Hz

Maximum Operating Common Mode
Voltage

250V

Common Mode Resistance

>1,000 Megohms

Load Current (nominal)

5 mA (each channel)

Short Circuit Output Current Continu-
ous

40 mA per channel

Accuracy 0.1% of Span
Gain Temperature Coefficient 50 PPM/°C
Offset Temperature Coefficient 20 PPM/°C

Power Requirements

5 Volts DC (+0.15)
@ 150 mA

Ambient Temperature:
Operating
Storage

-20°Cto70°C
-40°Cto 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

UL, CE, FM, RoHS,
DFARS

Warranty

Lifetime
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ANALOG OUTPUT MODULE SPECIFICATIONS

SNAP-AOVA-8

Excitation Range

18 TO 32 VDC

Voltage Outputs

Excitation Current Required

200mA @ 32VDC, 250mA @
24VDC, 350mA @ 18VDC

24V Excitation Fault Recov-
ery Time

15 mS nominal

Output Range (Resolution)

0to 5 VDC (1.22 mV)
0to 10 VDC (2.44 mV)
-5to +5 VDC (2.44 mV)
-10 to +10 VDC (4.88 mV)

Power Requirement (from the
rack)

5VDC (+0.15) @ 150 mA

Load Current

+/-10 mA min. each voltage
output channel)

Maximum Operating Com-

Short Circuit Current

16 mA Typ.

AC Common Mode Rejection

>-120 dB @ 60 Hz

mon Mode Voltage 250 volts Accuracy 0.1% of span
Isolation 1500 V (transient) Drift:

— Gain Temperature Coefficient | 30 PPM/°C
DC Common Mode Rejection | >-120 dB Offset Temperature Coefficient | 15 PPM / °C

Data Refresh Time

9 mS nom (update 1 ch/ms)

Current Outputs

Ambient Temperature:
Operating
Storage

-20to 70 °C
-40°Cto 85°C

Output Range (Resolution)

4 to 20 mA (4 microamps)
0 to 20 mA (5 microamps)

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Maximum Loop Resistance

750 Ohms (each current out-
put channel )

TOFC]UG, connector screws

5.26 in-Ib (0.6 N-m)

Wire size range

22 to 14 AWG

Agency Approvals

UL, CE, RoHS, DFARS

Warranty

Lifetime

- 27 VDC max.
Open Circuit Volts (24 VDC typical)
Accuracy 0.1% of span
Drift:

Gain Temperature Coefficient
Offset Temperature Coefficient

30 PPM/°C
15 PPM/°C
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APPENDIX A: 1/O SPECIFICATIONS

Serial Module Specifications

SNAP-SCM-232 and SNAP-SCM-485-422

Baud rates 300-115,200*
Channel-to-channel isolation 750 Vrus
Logic supply voltage 5.0 VDC
Logic supply current 250 mADC

Number of ports per module

2 (1 if SNAP-SCM-485-422 in 4-wire mode)

Max. number of modules per
rack**

Maximum cable length,
point-to-point (SNAP-SCM-232)

50 feet

Maximum cable length, multidrop
(SNAP-SCM-485-422)

1,000 feet at 115,200 Kbd

Processor compatibility

SNAP PAC R-series controllers and SNAP
PAC EB brains, both standard wired and
Wired+Wireless models.

Also SNAP-B3000-ENET,
SNAP-ENET-RTC, SNAP-ENET-S64,
SNAP-UP1-ADS, and SNAP-UP1-M64.

Operating temperature

-20to 70 °C

Storage temperature

-30to 85 °C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, CE, FM, RoHS, DFARS
ATEX (SNAP-SCM-485-422 only)

Warranty

30 months

* Module performance is limited by the number of serial modules on the SNAP
rack. Each rack backplane provides approximately 2.5 Mbps of bandwidth.
** Maximum number of modules per rack assumes an Opto 22 SNAP power sup-

ply and SNAP rack.

SNAP PAC System Specification Guide

171



SERIAL MODULE SPECIFICATIONS

SNAP-SCM-PROFI

Baud rates 9600 to 1.5 MBaud*
Channel-to-channel isolation 750 Vrms

Logic supply voltage 5.0 VDC

Logic supply current 250 mA

Number of ports per module 1

Maximum number of modules per rack* | 8

Processor compatibility

SNAP PAC R-series controllers and SNAP PAC EB brains, both
standard wired and Wired+Wireless models.

Also SNAP-B3000-ENET, SNAP-ENET-RTC, SNAP-ENET-S64,
SNAP-UP1-ADS, and SNAP-UP1-M64.

Processor firmware

Firmware 6.1c or newer required

Operating temperature
Storage temperature

-20to 70 °C
-30t0 85°C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, RoHS, DFARS

Warranty

30 months

* Module performance is limited by the number of serial modules on the SNAP rack. Each rack backplane

provides approximately 2.5 Mbps of bandwidth.
** With Opto 22 SNAP power supply and SNAP rack
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SNAP-SCM-SSI

APPENDIX A: 1/O SPECIFICATIONS

Maximum SSI clock frequency 2.5 MHz
Channel-to-channel isolation 1500 VAC
Logic supply voltage 5.0 VDC
Logic supply current 200 mADC

Compatible 1/0 processors

SNAP PAC R-series controllers and SNAP PAC
EB or SB brains with firmware 8.5c or newer

Number of ports per module 2
Max. number of modules per 8

rack

Max. data resolution 24 bits

Maximum cable length

500 feet at 200kHz using twisted-pair, 24-gauge
shielded cable with an additional pair for com-
mon (three pairs total)

Operating temperature

-20to 60 °C

Storage temperature

-30to 85 °C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency approvals

CE, RoHS, DFARS

Warranty

30 months from date of manufacture

SNAP PAC System Specification Guide



SERIAL MODULE SPECIFICATIONS

SNAP-SCM-MCH16

Baud rates 115,200
Parity Even
Data bits 8 only
Logic supply voltage 5.0t0 5.2 VDC
Logic supply current 250 mA'
500 mA?
Number of ports per module 1
Maximum number of modules per rack | 81

Maximum cable length, multi-drop

1,000 feet at 115,200 Baud

I/O processor (brain or on-the-rack
controller) compatibility

SNAP-PAC-R1, SNAP-PAC-R2,
SNAP-PAC-EB1, or SNAP-PAC-EB2

Operating temperature

-20to 70 °C

Storage temperature

-30t0 85 °C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, CE, RoHS, DFARS

Warranty

30 months

1. Each breakout board is powered by a separate power supply.
2. Breakout board uses power from the module.
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-SCM-ST2

Frequency Range 0.13-50,000 Hz
Pulse Width Range' 3.84 Sec to 10 ySec

i 2 0-2 Hz, 2-30 Hz, 30-50,000 Hz
Pulse Width Accuracy (see graphs on the next page)
Output Format CMOS/TTL Compatible
Logic Supply Voltage 5.0 vDC
Logic Supply Current 200 mA

SNAP PAC R-series controllers and EB-series brains with R9.1a or

Compatible 1/0 Processors )
newer firmware

Duty Cycle Fixed at 50%

Number of Ports per Module 2

Operating Temperature Range | -20-60 °C

Storage Temperature Range -30-85 °C

Torque, hold-down screws 4 in-Ib (0.45 N-m)

Torque, connector screws 5.26 in-lb (0.6 N-m)

Agency approvals CE, RoHS, DFARS

Warranty 30 months from date of manufacture

"Pulse Width is equal to one-half the period.

2To find the frequency error in Hz:
Frequency Error (+/-) = Desired Frequency - (1 + (Pulse Width Resolution + (1 + Desired Frequency))).
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SERIAL MODULE SPECIFICATIONS

SNAP-SCM-CAN2B

Baud rates 10-1000 Kbps*
Logic supply voltage 5.0 VDC

Logic supply current 250 mADC
Number of ports per module 1

Max. number of modules per rack** | 8

Processor compatibility

SNAP PAC R-series controllers and SNAP PAC
EB brains, both standard wired and Wired+Wire-
less models, with firmware 9.2a or newer.

Operating temperature

-20to 70 °C

Storage temperature

-30to 85 °C

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

UL, CE, FM, RoHS, DFARS

Warranty

30 months from date of manufacture

* Module performance is limited by the number of serial modules on the SNAP rack.
Each rack backplane provides approximately 2.5 Mbps of bandwidth.
** Maximum number of modules per rack assumes an Opto 22 SNAP power supply and

SNAP rack.
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SNAP-SCM-W2

APPENDIX A: 1/O SPECIFICATIONS

Channel-to-channel isolation

250 Vrms

Logic supply voltage 5.0 VDC (£ 0.15)
Logic supply current 250 mA

Number of ports per module 2

Maximum number of mod- 8

ules per rack*

Maximum cable length

See table below

Processor compatibility

SNAP PAC R-series controllers and SNAP PAC EB brains, both
standard wired and Wired+Wireless models.

Also SNAP-B3000-ENET, SNAP-ENET-RTC, SNAP-ENET-S64,
SNAP-UP1-ADS, and SNAP-UP1-M64.

Operating Temperature
Storage Temperature

-20 to 70 °C operating
-30 to 85 °C storage

Torque, hold-down screws

4 in-Ib (0.45 N-m)

Torque, connector screws

5.26 in-Ib (0.6 N-m)

Agency Approvals

CE, RoHS, DFARS

Warranty

30 months

* With Opto 22 SNAP power supply and SNAP rack
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BREAKOUT BOARD AND CABLE SPECIFICATIONS

Breakout Board and Cable Specifications

SNAP-TEX-32, SNAP-TEX-FB16-H, and SNAP-TEX-FB16-L

and analog outputs (not thermo-
couples)

Feature SNAP-TEX-32 SNAP-TEX-FB16-H SNAP-TEX-FB16-L
2- or 4-point analog inputs/out-
Use with I1/0 pﬂ:zi_4;()1'2_dg‘?;_mg;:tsguit{al 4-point digital inputs and outputs 4-point digital inputs and outputs
modules puts”, o, ’ P 9 16- and 32-pt digital inputs/outputs | 16- and 32-pt digital inputs/outputs

Use with cables

SNAP-TEX-CBES6 (even pins con-
nected), SNAP-TEX-CBO6 (odd
pins connected), or
SNAP-TEX-CBS6 (no connec-
tions), depending on module.
SNAP-HD-20F6 with a
SNAP-AOVA-8 module.

4-ch modules: SNAP-TEX-CBO6
(odd pins connected)** or
SNAP-TEX-CBS6
(straight-through), depending on
module.

16-ch modules: SNAP-HD-ACF6
32-ch modules: SNAP-HD-CBF6

4-ch modules: SNAP-TEX-CBO6
(odd pins connected)** or
SNAP-TEX-CBS6
(straight-through), depending on
module.

16-ch modules: SNAP-HD-ACF6
32-ch modules: SNAP-HD-CBF6

32 spring connectors; accommo-

16 spring connectors; accommo-

16 spring connectors; accommo-

Connectors dates eight 4-point modules dates four 4-point modules dates four 4-point modules
1A, 250V, fast-acting fuse for each | 1 A, 250V, fast-acting fuse for each
Fusing none 1/0O point (16 total). Replace with 1/0 point (16 total). Replace with
Opto 22 PN FUSE01G4 Opto 22 PN FUSE01G4
Indicators none 1 blown-fuse LED per fuse 1 blown-fuse LED per fuse
(16 LEDs total) (16 LEDs total)
Bussed power | none 120-240 V 12-24V

giency APPIOV- | oE RoHS, DFARS UL, CE, RoHS, DFARS UL, CE, RoHS, DFARS
Warranty 30 months 30 months 30 months

* Can be used with digital outputs but does not have fuses. SNAP-TEX-FB16 boards have fuses; they are better for digital outputs.
** IMPORTANT: Do NOT USE the FB16 breakout boards with a SNAP-TEX-CBES6 cable. The board has odd pins connected; the
cable has even pins connected.

SNAP-SCM-BB4

Power Requirements

8.0 t0 32.0 VDC @ 250mA
5.00 to 5.20 VDC @ 500mA

Operating Temperature

-20to 70 °C

Relative Humidity

95%, non-condensing

Agency Approvals

UL, CE, RoHS, DFARS

Warranty

30 months
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-IDC-HDB, SNAP-IDC-HDB-FM, SNAP-ODC-HDB, and
SNAP-ODC-HDB-FM

SNAP-IDC-HDB and SNAP-IDC-HDB-FM Breakout Racks for High-Density Digital Input Modules

Used with SNAP-IDC-32, SNAP-IDC-32-FM, SNAP-IDC-32N, and SNAP-IDC-32DN
40-pin header connects to 32-point input module using SNAP-HD-BF6 header cable.
32 signal input connectors; each signal connector has a corresponding common connector.
Connectors . . . ) .
For each zone of 8 signal inputs, 1 connection for either module common or field common.
Wire size for field connectors: 16-20 AWG
Indicators 1 LED for On/Off status of each signal input (32 signal LEDs total)
1 power status LED for each zone of 8 signal inputs (4 power LEDs total)
Fusin 2 fuses (Module Common, Field Common) for each zone of 8 signal inputs (8 fuses total)
9 1 Afuses; replace with Pudenz 1 A automobile mini-fuse or equivalent.
For each zone of 8 signal inputs, 1 jumper controls whether module common or field common
Jumpers . . " A
is used. Set jumpers to X position for digital input modules.
Voltage 32 VDC maximum, 12-24 VDC nominal
Agency SNAP-IDC-HDB: UL, CE, RoHS, DFARS
Approvals SNAP-IDC-HDB-FM: FM, CE, RoHS, DFARS
Warranty 30 months from date of manufacture

SNAP-ODC-HDB and SNAP-ODC-HDB-FM Breakout Racks for High-Density Digital Output Modules

SNAP-ODC-32-SRC, SNAP-ODC-32-SRC-FM,

Usedwith | gNAP-ODC-32-SNK, and SNAP-ODC-32-SNK-FM
40-pin header; connects to 32-point sourcing or sinking module using
SNAP-HD-BF6 header cable.
Connectors 32 signal output connectors; each signal connector has a corresponding common connector.
For each zone of 8 signal outputs, 1 connection for either module common or field common.
Wire size for field connectors: 16-20 AWG
Indicators 1 LED for On/Off status of each signal output (32 signal LEDs total)
1 power status LED for each zone of 8 signal outputs (4 power LEDs total)
Fusin 1 Afuses; 1 fuse for each signal output (32 signal fuses total)
9 Replace with Pudenz 1 A automobile mini-fuse or equivalent.
For each zone of 8 signal inputs, 1 jumper controls whether module common or field common is
Jumpers . e .
used. Set jumpers to Z position for digital output modules.
Voltage 32 VDC maximum, 12-24 VDC nominal
Agency SNAP-ODC-HDB: UL, CE, RoHS, DFARS
Approvals SNAP-ODC-HDB-FM: FM, CE, RoHS, DFARS
Warranty 30 months from date of manufacture
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BREAKOUT BOARD AND CABLE SPECIFICATIONS

SNAP-UDC-HDB

SNAP-UDC-HDB Breakout Rack for High-Density Digital Input and Output Modules

SNAP-IDC-32, SNAP-IDC-32-FM
SNAP-IDC-32N, SNAP-IDC-32D, SNAP-IDC-32DN

Usedwith | SNAP-ODC-32-SNK, SNAP-ODC-32-SNK-FM
SNAP-ODC-32-SRC, SNAP-ODC-32-SRC-FM
40-pin header connects to 32-point module using SNAP-HD-BF6 cable.
Connectors | 64 spring-clamp terminal block provides 1 connection for each of 32 channels, 4 connections per
8-channel zone for field common, and 4 connections per 8-channel zone for module common.
Wire size Field connector: 12-28 AWG
Indicators 1 LED status indicator for each point (32 LEDs total)
JUmDers When using any SNAP-IDC-32 input module, install all four jumpers (JP1-JP4) in X positions.
P When using any SNAP-ODC-32 output module, install all four jumpers in Z positions.
Voltage 32 VDC maximum, 12—24 VDC nominal
Agency UL, CE, RoHS, DFARS
Approvals
Warranty 30 months from date of manufacture

SNAP-UDC-HDB-G4

SNAP-UDC-HDB-G4 Breakout Rack for High-Density Digital Input or Output Module

Outputs: SNAP-ODC-32-SNK or SNAP-ODC-32-SNK-FM (all G4 modules must be the same voltage)

Usedwith | |5 its: SNAP-IDC-32DN for 5 \V G4 modules; SNAP-IDC-32N for 15 V or 24 \V G4 modules
40-pin header connects to 32-point module using SNAP-HD-BF6 cable.

Connectors | 64 spring-clamp terminals provide 2 connections for each of 32 channels.
Additional 4 spring-clamp terminals are for logic power + and — (2 each).

Wire size Field connector: 12-28 AWG

Indicators 1 LED for logic power; 1 LED for G4 fuse test

Jumpers When using a SNAP-ODC-32-SNK output module, install JP1 in the negative (=) position.

P When using a SNAP-IDC-32 input module, install JP1 in the positive (+) position.

Voltage 32 VDC maximum, 12—-24 VDC nominal

Agency UL, CE, RoHS, DFARS

Approvals

Warranty 30 months from date of manufacture
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APPENDIX A: 1/O SPECIFICATIONS

SNAP-HD-ACF6, SNAP-HD-CBF6, and SNAP-HD-BF6

Feature SNAP-HD-ACF6 SNAP-HD-CBF6 SNAP-HD-BF6
Cable
6 feet (1.8 meters) 6 feet (1.8 meters) 6 feet (1.8 meters)
length
Two-cable assembly; 16-pin | One 40-pin connector at )
Connectors | connector at module end; module end; flying leads One connector at module end; one connector at
. breakout board end
flying leads at other end at other end
Pre-stripped, tinned, Pre-stripped, tinned,
Wires color-coded, 22-gauge color-coded, 24-gauge 24-gauge wires
wires wires
Modules to breakout boards (regular and -FM versions):
Modules: SNAP-IDC-32 to SNAP-IDC-HDB or SNAP-UDC-HD
SNAP-IDC-32 SNAP-IDC-32N to SNAP-IDC-HDB, SNAP-UDC-HDB,
SNAP-IDC-32-FM or SNAP-UDC-HDB-G4
Modules: SNAP-IDC-32N SNAP-IDC-32D to SNAP-IDC-HDB or SNAP-UDC-HDB
SNAP-IAC-16 SNAP-IDC-32D SNAP-IDC-32DN to SNAP-IDC-HDB, SNAP-UDC-HDB,
Use with SNAP-IAC-A-16 SNAP-IDC-32DN or SNAP-UDC-HDB-G4
SNAP-IAC-K-16 SNAP-ODC-32-SNK SNAP-ODC-32-SNK to SNAP-ODC-HDB,
SNAP-IDC-16 SNAP-ODC-32-SNK-FM SNAP-UDC-HDB, or SNAP-UDC-HDB-G4
SNAP-IDC-HT-16 SNAP-ODC-32-SRC SNAP-ODC-32-SRC to SNAP-ODC-HDB or
SNAP-ODC-32-SRC-FM SNAP-UDC-HDB
SNAP-AIV-32 SNAP-AIV-32 to SNAP-AIV-HDB
SNAP-AIV-32-FM SNAP-AIMA-32 to SNAP-AIMA-HDB
SNAP-AIMA-32 to SNAP-AIV-HDB*
Agency CE, RoHS, DFARS CE, RoHS, DFARS CE, RoHS, DFARS
Approvals
Warranty 30 months 30 months 30 months

* Special application; see wiring diagrams
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BREAKOUT BOARD AND CABLE SPECIFICATIONS

SNAP-TEX-MR10-4 and SNAP-TEX-MR10-16

Feature

SNAP-TEX-MR10-4
SNAP-TEXMR10-16

SNAP-TEX-MR10-16C

Use with /O modules

SNAP-ODC5-i, SNAP-ODC5A-i,

SNAP-ODC5SRC, SNAP-ODC-32-SRC

SNAP-ODC5-i, SNAP-ODC5A-i,
SNAP-ODC5SRC, SNAP-ODC-32-SRC

Use with cables

SNAP-TEX-CBO6 (odd pins bussed),

SNAP-TEX-CBS6 (no bussing), or

SNAP-HD-CBF6, depending on module

* For one high-density SNAP-ODC-32-SRC module,
use a SNAP-HD-G4F6 cable to connect two
breakout boards to one module.

* For four 4-point modules, use SNAP-TEX-CBO6
(odd pins bussed) or SNAP-TEX-CBS6 (no
bussing), depending on module.

Use with jumper
straps

STRAP2Q, STRAP4Q

Relay contacts

SPDT (1 Form C)

Typical life expectancy (Electrical): 1 x 10°

SPDT (1 Form C)
Typical life expectancy (Electrical): 1 x 10°

Switching capacity 10 A@ 240 VAC 10 A@ 240 VAC
Switch On time 7 ms nominal 7 ms nominal
Switch Off time 3 ms nominal 3 ms nominal

Fusing

24 V fuse for board. Opto 22 p/n SNAP-FUSE1AC

24 V fuse for board. Opto 22 p/n SNAP-FUSE1AC

Indicators

On/Off status indicators (one for each channel)

1 fuse-blown indicator

On/Off status indicators (one for each channel)
1 fuse-blown indicator

Power requirements
(all positions On)

24VDC @ 75 mA

24 VDC @ 300 mA

Agency Approvals

UL, CE, RoHS, DFARS

UL, CE, RoHS, DFARS

Warranty

30 months from date of manufacture

30 months from date of manufacture

SNAP-TEX-CBO6, SNAP-TEX-CBE6, and SNAP-TEX-CBS6

Feature SNAP-TEX-CBO6 SNAP-TEX-CBE6 SNAP-TEX-CBS6
Cable length 6 feet (1.8 meters) 6 feet (1.8 meters) 6 feet (1.8 meters)
8 pins, 0.2 in. (5.08 mm) cen- 8 pins, 0.2 in. (5.08 mm) cen- 8 pins, 0.2 in. (5.08 mm) cen-
Connector
ter-to-center ter-to-center ter-to-center
Wires 8 pre-stripped, tinned, 8 pre-stripped, tinned, 8 pre-stripped, tinned,
color-coded, 18 gauge color-coded, 18 gauge color-coded, 18 gauge
Bussing Odd-numbered pins connected | Even-numbered pins connected® | No connections
Agency Approvals CE, RoHS, DFARS CE, RoHS, DFARS CE, RoHS, DFARS
Warranty 30 months 30 months 30 months

*Do NOT USE the CBEG6 with a SNAP-TEX-FB16-H or -L breakout board. The FB16s have odd-numbered pins connected.
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B: Dimensional Diagrams

Introduction

This appendix includes dimensional diagrams for SNAP PAC System hardware:

SNAP PAC controllers page 184
SNAP PAC brains page 190
SNAP power supplies page 193
SNAP digital I/0 modules page 195
SNAP high-density digital modules  page 200
SNAP analog I/0 modules page 202
SNAP serial modules page 217
Breakout boards page 224

For N-TRON switch and access point dimensions, see the data sheet for the part number. Data sheets
are available on our website, www.opto22.com.
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SNAP PAC CONTROLLER DIAGRAMS

SNAP PAC Controller Diagrams

SNAP-PAC-S1 and SNAP-PAC-S1-FM Standalone Controller
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-PAC-S1-W Standalone Controller
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SNAP PAC CONTROLLER DIAGRAMS

SNAP-PAC-S2 Standalone Controller
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-PAC-S2-W Standalone Controller
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SNAP PAC CONTROLLER DIAGRAMS

SNAP-PAC-R1, SNAP-PAC-R1-FM, SNAP-PAC-R2, and SNAP-PAC-R2-FM
Rack-mounted Controllers
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-PAC-R1-W and SNAP-PAC-R2-W Rack-mounted Controllers
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SNAP PAC BRAIN DIAGRAMS

SNAP PAC Brain Diagrams

SNAP-PAC-EB1, SNAP-PAC-EB1-FM, SNAP-PAC-EB2, and SNAP-PAC-EB2-FM
Ethernet Brains
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-PAC-EB1-W and SNAP-PAC-EB2-W Ethernet Brains
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SNAP PAC BRAIN DIAGRAMS

SNAP-PAC-SB1and SNAP-PAC-SB2 Serial Brains
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Power Supplies Diagrams

SNAP-PS5, SNAP-PS24, and SNAP-PS5-24DC
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SNAP POWER SUPPLIES DIAGRAMS

SNAP-PS5U and SNAP-PS24U
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Digital I/0 Modules Diagrams

SNAP Digital Input Modules—AIll Modules except MA
For high-density digital modules, see diagrams starting on page 200.
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SNAP DIGITAL I/O MODULES DIAGRAMS

SNAP Digital Input Modules—MA Modules
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Digital Output Modules—All Modules except MA and Mechanical
Power Relay

For high-density digital modules, see diagrams starting on page 200.
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SNAP DIGITAL I/O MODULES DIAGRAMS

SNAP Digital Output Modules—MA Modules
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Digital Output Modules—Mechanical Power Relay
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SNAP HIGH-DENSITY DIGITAL MODULES

SNAP High-Density Digital Modules

SNAP 16-Point Digital Modules
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP 32-Point Digital Modules
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SNAP ANALOG /O MODULES

SNAP Analog I/0 Modules

SNAP Analog Input Modules—Most Two- and Four-Channel Modules

For SNAP-pH/ORR, see page 203.

For SNAP-AIPM, see page 204.

For SNAP-AIPM-3 and SNAP-AIPM-3V, see page 205.
For isolated analog input modules, see page 211.
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-pH/ORP Analog Input Module
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SNAP ANALOG /O MODULES

SNAP Analog Input Modules—SNAP-AIPM
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Analog Input Modules—SNAP-AIPM-3 and SNAP-AIPM-3V
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SNAP ANALOG /O MODULES

SNAP Analog Input Modules—SNAP-AITM-8 and SNAP-AITM-8-FM
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Analog Input Modules—SNAP-AICTD-8, SNAP-AIMA-8, and
SNAP-AIV-8
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SNAP ANALOG /O MODULES

SNAP-AIR400K-8 Analog Input Module
TOP VIEW OF MODULE
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-AIRTD-8U Analog Input Module
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SNAP ANALOG /O MODULES

SNAP Analog Input Modules—32-Channel

TOP VIEW OF MODULE
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Isolated Analog Input Modules—Most Modules

For SNAP-AITM-i and SNAP-AITM2-, see page 212.
For SNAP-AITM-4i, see page 213.
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SNAP ANALOG /O MODULES

SNAP Isolated Analog Input Modules—SNAP-AITM-i and SNAP-AITM2-i
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Analog Input Modules—SNAP-AITM-4i
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SNAP ANALOG /O MODULES

SNAP Analog Output Modules—AlIl modules except SNAP-AOA-23-iSRC,
SNAP-AOA-23-iSRC-FM, and SNAP-AOVA-8

Note: The SNAP-AOD-29 time-proportional output (TPO) module has integral LEDs for monitoring
and troubleshooting the module’s outputs and inhibit inputs.
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Analog Output Modules—SNAP-AOA-23-iSRC and
SNAP-AOA-23-iSRC-FM only
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SNAP ANALOG /O MODULES

SNAP Analog Output Modules—SNAP-AOVA-8 only
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP Serial Modules

SNAP-SCM-232
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SNAP SERIAL MODULES

SNAP-SC
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-SCM-MCH16
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SNAP SERIAL MODULES

SNAP-SCM-PROFI
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-SCM-ST2 and SNAP-SCM-CAN2B
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SNAP SERIAL MODULES

SNAP-SCM-SSI
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-SCM-W2
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SNAP BREAKOUT BOARDS AND RACKS DIAGRAMS

SNAP Breakout Boards and Racks Diagrams

SNAP-IDC-HDB and SNAP-IDC-HDB-FM Breakout Rack
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-UDC-HDB Breakout Rack
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SNAP-AIMA-HDB and SNAP-AIMA-HDB-FM Breakout Racks

“ 6.50 (165.1mm)

T I
[A44(4 “eecsecscsesscsssssssened ?N?PII‘“:A'ﬁD?
A _eseseeccccsssesssscs:
DD poonooooooooooooooooooonoonoonoo

O %% %% %% %% %% %% %% %%
000000000000000000000000000000000 | g2

LBLALLALALA4 ALALALALL44 LBALLALLEEL LBLALLALLELEL {1gbgrim}
OOBBOOBL|  [BOOBLOBS|  |BOOBBLHB|  |1BOOOBL00
ALALALEMLEA ALLELEEREAEA LBLRRLEEEAMEA LBRLRLEEMEEA
OOOO0080]  [0OOOOOB8]  [0OO8B888| 166068888

— !

SNAP-AIV-HDB and SNAP-AIV-HDB-FM Breakout Racks

6.50 (165.1mm)
_i | 4
CARAPAN-ADD
3.25
(92.71mm)

(AALA4[4L4[4 A4 4014 LALLM BLALLALLE414 {1gbgr2m)
OOB0B000|  |1BOOBLOLE|  |6OLOBLOB|  [BOBLOBL0
HLELLALMEEL ALALALLEALE HLALLALLELE LBLELLELLELAL
OO0OBBLL|  |BELOOBBS|  1B8LLLLOE|  |1B8BBELLH

— !

SNAP PAC System Specification Guide



APPENDIX B: DIMENSIONAL DIAGRAMS
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SNAP-TEX-FB160H and SNAP-TEX-FB16-L Breakout Boards
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APPENDIX B: DIMENSIONAL DIAGRAMS

SNAP-TEX-MR10-16 Breakout Board
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