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GFL-002
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages,
currents, temperatures, or other conditions that could cause personal injury exist in this
equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to
equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Modelmaster Series 90
CIMPLICITY GEnet Motion Mate Series One
CIMPLICITY Control Genius PowerMotion Series Six
CIMPLICITY PowerTRAC  Genius PowerTRAC  ProLoop Series Three
CIMPLICITY 90-ADS Helpmate PROMACRO VuMaster
CIMSTAR Logicmaster Series Five Workmaster
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RFI Standards

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)
requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in
accordance with this instruction manual, may cause harmful interference to radio communications.
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonable protection against harmful
interference when operated in a commercial environment. Operation of this equipment in a
residential area is likely to cause harmful interference, in which case the user will be required to
correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

The following statements are required to appear in the Series 90_-30 Installation Manual and the
Series 90_-30 1/0 Specifications Manual for Class I Div 2 Hazardous Locations.

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D,
DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2,
GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY.

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2:

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE
NON-HAZARDOUS.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER
MODULES, IC693ACC310, OR EQUIVALENT.
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Preface

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It
contains a description of hardware components and provides basic hardware installation
procedures. The Series 90-30 PLC is a member of the Series 90_ family of Programmable Logic
Controllers from GE Fanuc.

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals,
Standards, General Specifications which lists all of the standards for GE Fanuc products.
Installation instructions in this manual are provided for installations that do not require special
procedures for noisy or hazardous environments. For installations that must conform to more
stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for
Conformance to Standards.

What’s New in This Manual

m  Added the model 374 CPU, which supports connection to an Ethernet network through two
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data.
Note that the CPU374 is supported only by the Windows®-based programmers.

m  Other corrections and clarifications as necessary.

Related Publications

GFK-03560

For more information on Series 90-30 products, refer to these publications. (For a publication to
product catalog number cross-reference refer to Appendix G):

GFK-0255 - Series 90™ PCM and Support Software User’s Manual

GFK-0256 - MegaBasic™ Programming Reference Manual

GFK-0293 - Series 90™ -30 High Speed Counter User’s Manual

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation

GFK-0402 - Series 90™ -30 and 90-20 PLC Hand-Held Programmer User’s Manual

GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90™ Series 90™ -30/20/Micro Programming Software User’s Manual
GFK-0467 - Series 90™ -30/20/Micro Programmable Controllers Reference Manual

GFK-0487 - Series 90™ PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual
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GFK-0582 - Series 90™ PLC Serial Communications User’s Manual

GFK-0631 - Series 90™ -30 I/O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual
GFK-0664 - Series 90™-30 PLC Axis Positioning Module Programmer’s Manual

GFK-0685 - Series 90™ Programmable Controllers Flow Computer User’s Manual
GFK-0695 - Series 90™-30 Enhanced Genius) Communications Module User’s Manual
GFK-0726 - Series 90™-30 PLC State Logic Processor User’s Guide

GFK-0732 - Series 90™-30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90™-30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90™-30 (State Logic) Program User’s Manual

GFK-0781 - Motion Mate™ APM300 for Series 90™-30 PLC Follower Mode User’s Manual
GFK-0823 - Series 90™ -30 I/O LINK Master Module User’s Manual

GFK-0828 - Series 90™ -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate™ APM300 for Series 90™ -30 PLC Standard Mode User’s Manual
GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications
GFK-0898 - Series 90™ -30 PLC I/O Module Specifications

GFK-1028 - Series 90™ -30 I/O Processor Module User’s Manual

GFK-1034 - Series 90™ -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90™ -30 FIP Remote I/O Scanner User’s Manual

GFK-1056 - Series 90™ -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual
GFK-1179 - Series 90™ PLC Installation Requirements for Conformance to Standards
GFK-1464 - Motion Mate DSM302 for Series 90™-30 PLCs User’s Manual
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Chapter

1

Overview of the Series 90-30 PLC

The Series 90™-30 Programmable Logic Controller (PLC) is a member of the GE Fanuc Series 90
PLC family.

The Basic Parts of a Series 90-30 PLC

GFK-03560

The Series 90-30 PLC is very versatile because (1) it is programmable, and (2) it is assembled from
a wide variety of modular, plug-together components. Therefore, by choosing the correct
components and developing an appropriate program, the PLC can be used for an almost unlimited
variety of applications. Although there are many choices of individual hardware components to use
in a system, there are just a few basic categories. Each of these component categories is covered in
detail in a separate chapter in this manual. They are introduced in this chapter so you can see how
they fit together:

B Baseplates
Power Supplies
CPUs

I/O Modules
Option Modules
Cables

Baseplates

The baseplates are the foundation of the PLC system because most other components mount on
them. As a basic minimum, every system has at least one baseplate, which usually contains the
CPU (in which case, it is referred to as “the CPU Baseplate™). Many systems require more modules
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in
two sizes, 5-slot and 10-slot, named according to the number of modules they can hold.

Power Supply Modules

Every baseplate must have its own power supply. The power supply always mounts in a
baseplate’s left-most slot. There are several power supply models available to meet a variety of
requirements.

1-1
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CPUs

The CPU is the manager of the PLC. Every PLC system must have one. A CPU uses the
instructions in its firmware and application program to direct the PLC’s operation and to monitor
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into
baseplates, but most are contained in plug-in modules. In some cases, the CPU resides in a
Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input,
Output, and Option modules.

Input and Output (I/0) Modules

These modules enable the PLC to interface with input and output field devices such as switches,
sensors, relays, and solenoids. They are available in both discrete and analog types.

Option Modules

These modules extend the capability of the PLC beyond the basic functions. These provide such
things as communications and networking options, motion control, high speed counting,
temperature control, interfacing to operator interface stations, etc.

Cables

These connect the PLC components together or to other systems. Many standard prefabricated
cables are available from GE Fanuc. They are primarily used to:

Interconnect baseplates
Connect a programmer to the CPU or to an option module

Connect option modules to field devices or other systems.

Assembling a Basic Series 90-30 PLC System

Let’s assemble, on paper, a basic system using the following components:

Baseplate
Power Supply module
CPU module

Some I/0O modules

We’ll start with the baseplate. To keep it simple, we’ll use a 5-slot size. Note that a 5-slot
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this
baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right
end, which is used for connecting to another baseplate if the system has more than one baseplate.

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
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PROGRAMMABLE
CONTROLLER

BASE 5-SLOT

CAUTION

USER PROGRAM

AND REGISTER

VALUES MAY BE

LOST IF POWER
SUPPLY IS

REMOVED FOR

LONGER THAN
1 HOUR.

00
00
00
oo
00
00
o0
o0
00
o0
00
00
oo
o0
00
00

Memory Backup @)
Warning Label D

Power
Supply

ZO—wz>»ToXm

Figure 1-1. Five-Slot CPU Baseplate

CPU Slot (Slot 1)

1/0 Bus
Expansion
Connector

Next, we’ll add a power supply module. It mounts in the unnumbered slot on the left end of the

baseplate. This slot has a unique connector that will only fit a power supply module.

O pwR
GE Fanuc ©O ok
Series 90-30 O RUN
O BATT]
HIGH CAPACITY
POWER SUPPLY
ROGRAMMABLE CONTROLLER
—lNPUT
~~
100-240 VAC
50/60 HZ 100VA
—_

-
- (3]

=+ ==
24VDC
OUTPUT
= 0.8A mMAX.

<AM=-=>m

Figure 1-2. Power Supply Module
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power

supply. Slot 1 has a unique connector that will only fit CPU or special Option modules.

CPU331

Figure 1-3. CPU Module

To finish, we will add some I/O modules to baseplate slots 2 through 5.

A12345678
B12345678

I

A1

(A2

A3

A4

A5

A6

A7

(A8

B1

B2

B3

B4

B5

B6

B7

B8

Figure 1-4. 1/0 Module
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z0-wz>»vxm

POWER
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O pwr
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Power Supply &3 et a1
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Figure 1-5. Assembling the System
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When assembled, the system will look like this:

PWR cPu

o
GE Fanuc oo A12345678 [ A12345678 | A12345678 | A12345678
SERIES 90-30 Orun B12345678 | B12345678 | B12345678 | B12345678

Osatr /
— HIGH CAPACITY I

POWER SUPPLY
PROGRAMMABLE CONTROLLER
INPUT.
100240 VaC
sqgQLz 100V}

125 VDC, 50

i

-

-
24VDC
ouTPUT
0.8A MAX

b i —

Figure 1-6. A Basic System

<AmA->®

An assembly of baseplate and modules such as this one is called a “Rack.”

What else would be needed to make this basic system functional?

To make this basic system functional, you would need:
B Mounting. Safe, secure mounting for the PLC in a protective enclosure.

B  Wiring. This includes properly installed incoming power to the power supply, as well as
wiring from the I/O modules to field devices such as switches, sensors, solenoids, relays, etc.

B  Program. An application program for the PLC to run. This is developed with GE Fanuc PLC
programming software.

What if the application requires more than five modules?

You could use a 10-slot baseplate, shown in the next picture:

Opwr | cpu
GE Fanuc  Oox A12345678 | A12345678 | A12345678 A12345678 A12345678 | A12345678 | A12345678 A12345678 | A12345678

SERIES 9030 Orun B12345678 812345678 812345678 812345678 812345678 812345678 812345678 812345678 812345678
Osarr

1]

T
1/0 Bus Expansion Connector

Figure 1-7. Ten-Slot Rack

1-6 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q



What if the application requires more than ten modules?

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to
seven additional racks. If you added seven additional 10-slot racks, you could have 70 more
modules.

Racks are interconnected in a “daisy-chain” cabling arrangement. This interconnection system is
called the “I/O Expansion Bus.” The connections are made from one baseplate’s I/O Bus
Expansion Connector (shown in the figure above) to the next one’s. The I/O Bus Expansion
Cables, shown below, have a double connector on one end to facilitate these connections.

Female Connector

3 ¢

Male Connector Male Connector

Figure 1-8. 1/0 Bus Expansion Cable

GFK-03560Q Chapter 1 Overview of the Series 90-30 PLC 1-7



The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote
racks. Notice that the last rack, the one at the end of the I/O Expansion Bus, must be terminated.
A convenient way of terminating the bus is with an IC693ACC307 1/O Bus Terminator Plug, as

shown.

CPU BASEPLATE

CPU
BASEPLATE

m
EXPANSION [E [l:l

BASEPLATE
EXPANSION BASEPLAT

| TN
[ 1
coo

i

MAXIMUM DISTANCE
FROM CPU = 50 FEET

(15 METERS)

N4
1]

j

R TE BASEPIL ATE

REMOTE
BASEPLATE

€
o L}uﬂ
e |

BASEPLATE

-
—

j

—

REMOTE
BASEPLATE
R TE BASEPLATE

1/0 BUS

]
L
MAXIMUM DISTANCE l] TERMINATOR
FROM CPU =700 FEET I: : < PLUG
O]

(213 METERS) IC693ACC307

Figure 1-9. Connecting Expansion and Remote Baseplates

What is the Difference Between Expansion and Remote baseplates?

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion
baseplate. The Expansion baseplate is preferable because of its higher communication speed with
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from
the CPU baseplate to the farthest Remote baseplate.
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What if | need to cover more than 700 feet (213 meters)?

You can cover much greater distances by using Series 90-30 communications option modules. For
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet
(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial
communications with Communications Coprocessor Modules (CMM) using the RS-485 standard
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited
communication distances can be attained with modems and telephone lines or radio transmitters.
Also, there are numerous networking options available such as Ethernet or WorldFIP.

Example 1 - GBC Example 2 - CMM
Series 90-30 PLC Series 90-30 PLC
Q;l CPU GBC} ol Qll CPU C| ol
A © A o
Shielded, Twisted-Pair Cable, 7,500 \ Serial Cable, 4,000 Feet (1,219 \
Feet (2,286 Meters) Maximum Length Meters) Maximum Length
Series 90-30 PLC Series 90-30 PLC
_J CPU GBC| ol _J CPU CMM| ol
A ° A o

N Y, N Y

Figure 1-10. Connecting PLCs Using GBC or CMM Modules
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Chapter | Installation

2

This chapter discusses installation details only. Other information about the products such as
hardware descriptions and specifications, is covered in the applicable chapters.

Important Note

Series 90-30 PLCs must be mounted in a protective enclosure.

The installation instructions described in this chapter apply to PLC installations
that do not require special procedures for noisy or hazardous environments. For
installations that must conform to more stringent requirements (such as CE
Mark), see GFK-1179, Installation Requirements for Conformance to
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals,
Standards, General Specifications.

Receiving your Products - Visual Inspection

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for
damage that may have occurred during shipping. If any part of the system is damaged, notify the
carrier immediately. The damaged shipping container should be saved as evidence for inspection
by the carrier.

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred
during shipment. However, GE Fanuc will fully cooperate with you if such action is necessary.

Pre-installation Check

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial
numbers are printed on the module packaging. Serial numbers are required to make a claim during
the warranty period of the equipment. All software product registration cards should be completed
and returned to GE Fanuc. See “Module Features” in this chapter for location of module serial
numbers. See “Common Baseplate Features™ in chapter 3 for location of baseplate serial numbers.

You should verify that all components of the system have been received and that they agree with
your order. If the parts received do not agree with your order, call Programmable Control
Customer Service at 1-800-432-7521. A Customer Service representative will provide further
instructions.

If you require assistance with your installation, GE Fanuc’s Technical Support department offers
expert help. Call the support number for your area from the list in Chapter 13, “Maintenance and
Troubleshooting.” The GE Fanuc web site support address is www.gefanuc.com/support/plc.

Warranty Claims

Record the serial number of the defective item and contact your distributor for instructions.

GFK-03560Q 2-1



Working with Series 90-30 Modules

Module Features

O KA
@ > 1C693CPUxxx O

CPU MODULE
25 MHZ

-~
@ O LISTED O

N
>

- XXXXXXX
123456789

.

123456789

©
n
>0

e

T

T
© @

|
©

Figure 2-1. Features of Series 90-30 Module

Pivot hook

Circuit board holding tabs (two on each side of module)

Catalog number and description section of label (Includes MAC address for CPU374.)
Certification (UL, CE, etc.) section of label

Module connector - plugs into baseplate backplane connector

Release lever - spring loaded

Ventilation openings in module case (top and bottom)

Front cover holding tabs (two on each side of module)

9. Front cover (shown) or terminal board (for I/O modules).

10. Front cover faceplate or hinged cover for terminal board.

11. Lens cap (some modules do not have).

12. Lens cap holding tabs (one on each side of module)

13. Module label

14. Serial Number - used to determine module warranty status. (On some modules, the Serial
Number may be on a small tag on the back of the module.)

Sl A il
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Installing a Module

Warning

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also, attempts to force a module into an improper
slot type will result in damage to the module and/or the baseplate. Modules
will mount in the correct slot type easily, with a minimum of force.

Use the following instructions as a guide when inserting a module into a baseplate slot.

Check that module catalog number matches slot configuration. Each slot is, or will be,
assigned a particular module type during configuration. A Power Supply module must be
installed in the left end unnumbered slot only, and a CPU module and some special Option
modules can only be installed in Slot 1 of a CPU baseplate. I/0O Modules and most Option
modules install in slots numbered 2 and higher.

Grasp the module firmly with terminal board toward you and with rear pivot hook facing
away from you.

Align the module with the desired baseplate slot and connector. Tilt the module upwards so
that top rear pivot hook of the module engages the baseplate’s top module retainer.

Swing the module downward until the module’s connector engages the baseplate’s backplane
connector, and the release lever on the bottom of the module snaps into place in the
baseplate’s bottom module retainer.

Visually inspect the module to be sure that it properly seated.

a43055A

PIVOT HOOK

T~
BACKPLANE
CONNECTOR
BOTTOM RETAINER RELEASE LEVER

Figure 2-2. Installing a Module
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Removing a Module

Warning

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also potentially dangerous voltages from user
devices may be present on a module’s screw terminals even though power to
the rack is turned off. Care must be taken any time that you are handling
the module’s removable terminal board or any wires connected to it.

m [fthe module has wiring, remove the module’s terminal board (NOTE: You do not have to
unwire the terminal board) or cables. The procedure for removing a terminal board is
described later in this section.

m  Locate the release lever at the bottom of the module and firmly press it up, towards the
module.

m  While holding the module firmly at its top and fully depressing release lever, swing (pivot) the
module upward (release lever must be free of its retaining slot).

m  Disengage pivot hook at the top rear of the module by moving the module up and away from
the baseplate.

a43056
PIVOT HOOK

<

| —

°
[

S L

\J}\ \
PRESS

RELEASE LEVER

Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC is in RUN mode if power is first removed from the expansion or
remote baseplate. 1/O data to/from this baseplate will not be updated while
power is removed.

Figure 2-3. Removing a Module
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Installing a Module’s Terminal Board

Note: Modules IC693MDL730F (and later) and IC693MDL731F (and later) have special terminal
boards that are equipped with holding screws. For Installation and Removal instructions, please
see the section “Installing and Removing Terminal Boards with Holding Screws” later in this
chapter.

To install a terminal board (circled numbers refer to drawing below):

m  Hook the pivot hook @, located on the bottom of the terminal board, to the lower slot on the
module.

m  Push the terminal board toward the module @ until it snaps into place.

m  Open the terminal board cover @ and ensure that the latch on the module is securely holding
the terminal board in place.

Caution

Compare the module catalog number on the label on the back of the hinged
door (see Figure 2-6) and the label on the side of the module (see below) to
ensure that they match. If a wired terminal board is installed on the wrong
module type, damage to the module may occur when the system is powered up.

/ | a43062
Module — |
Label E
g
N

REFER TO TEXT FOR
INSTALLATION PROCEDURE

Figure 2-4. Installing an 1/0 Module’s Terminal Board
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Removing a Module’s Terminal Board

To remove a terminal board:
m  Open the plastic terminal board cover.

m  Push up on the jacking lever to release the terminal block.

JACKING 0
LEVER

m  Grasp pull-tab and pull it towards you until contacts have separated from module

housing and bottom pivot hook has disengaged.

a43715

Figure 2-5. Removing a Module’s Terminal Board

Series 90-30 PLC Installation and Hardware Manual — August 2002
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1/0 Module Terminal Board Posts

The terminal board has three posts on the left side. The top and bottom posts hold the terminal
board cover in place. The middle post keeps the terminal board wiring in place. If you do not
require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you
do not inadvertently snap it off if you need it to keep your wiring in place.)

Installing and Removing Terminal Boards with Holding Screws

Discrete output modules IC693MDL730F (and later) and IC693MDL731F (and later) have a
special terminal board that is equipped with holding screws, shown in the figure below. These
screws prevent the terminal board-to-module connections from deteriorating in applications where
the PLC is subjected to severe vibration .

A1234 5678
B1234 5678

i

[ —— Hinged Cover

Holding Screw @

Removeable Terminal Board

11

Holding Screw @

NNNNNSNNNNNINS

| —| B
L | I:, | — Module Catalog Number
=]

Figure 2-6. Terminal Board with Holding Screws

m  Removing: To Remove these terminal boards, first loosen the two holding screws on the front
of the terminal board, then follow the standard removal instructions in the section “Removing
an I/O Module’s Terminal Board.” The holding screws are held captive in the terminal board
and do not have to be completely removed.

m Installing: To install these terminal boards, follow the standard installation instructions in the
section “Installing an I/O Module’s Terminal Board,” then tighten the two holding screws to 8
to 10 inch-pounds (1 Newton-meter) of torque.

GFK-03560Q Chapter 2 Installation 2-7



Baseplate Mounting

Warning

Be sure to follow baseplate grounding instructions in this chapter. Failure to
properly ground the PLC can result in improper operation, damage to
equipment, and injury to personnel.

Mounting a Baseplate to a Panel

m  Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers.
Install the screws in four tapped holes. The “Baseplates” chapter has the applicable
dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in
standard 19-inch racks by using the appropriate adapter. This is also discussed in the
“Baseplates” chapter.

m A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting
orientations will require derating the Power Supply current capabilities. See Chapter 12,
“System Design,” for details.

m  All baseplates must be grounded. The “Baseplate Safety Grounding” section of this chapter
has details.

m  The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A
CPU baseplate does not require this switch. Rack numbers should be assigned by the system
designer. Failure to set the Rack Number Selection switches properly will result in system
malfunction. See the “Baseplates” chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

m  IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
of a 19” rack. Install the adapter bracket by inserting the tabs at the top and bottom of the
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for
illustration purposes only. It is not necessary to remove the cover to install the bracket. With
the bracket in place, insert and tighten the two screws (included with the bracket) through the
back of the baseplate holes into the threaded holes in the bracket.

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q



m  IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside
a 19” rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its
four slotted holes to the face of the 19” rack using applicable hardware (lock washers

recommended).
RIGHT SIDE OF
BASEPLATE
Insert two screws (1 at top; 1 at bottom)
————— from back of base unit through base unit
————— ~ and bracket. Tighten screws to secure
bracket to base unit.

S

—{

o J Ss

Note: Baseplate is shown with cover removed for illustration purposes. It
is not necessary to remove the baseplate cover to install the bracket.

Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation

Dimensions for rack mounting a 10-slot baseplate with the IC693 ACC308 Front Mount Adapter
Bracket are shown in the following figure.

18.89

< (480) >
I 18.47 o

| < (469) >
O T T T O O O O T T |
|
|
|
|
|
|
|
% G
|
O i i i m m m m ] ] _

|- |- |- |- I I I I I I
DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)
Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
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Figure 2-9. IC693ACC313 Recessed Mount Adapter Bracket
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Grounding Procedures

System Grounding Procedures

Warning

In addition to the following grounding information, we strongly urge that
you follow all applicable codes that apply to your area. For example, in the
United States, most areas have adopted the National Electrical Code
standard and specify that all wiring conform to its requirements. In other
countries, different codes will apply. For maximum safety to personnel and
property you must follow these codes. Failure to do so can mean injury or
death to personnel, damage to property, or both.

All components of a programmable logic control system and the devices it is controlling must be
properly grounded. This is particularly important for the following reasons.

m A low resistance path from all parts of a system to earth minimizes exposure to shock in the
event of short circuits or equipment malfunction.

m  The Series 90-30 PLC system requires proper grounding for correct operation.

Ground Conductors

m  Ground conductors should be connected in a tree fashion with branches routed to a central
earth ground point, shown in the figure below. This ensures that no ground conductor carries
current from any other branch. This method is shown in the following figure.

m  Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm?) or larger)
can be used to minimize resistance. Conductors must always be large enough to carry the
maximum short circuit current of the path being considered.

GFK-03560Q
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Figure 2-10. Recommended System Grounding
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Series 90-30 PLC Equipment Grounding

Equipment grounding recommendations and procedures are listed below. These grounding
procedures must be properly followed for safe, proper operation of your Series 90-30 PLC system.

Baseplate Safety Grounding

The following recommendations are offered, but applicable safety codes for your area or equipment
type should also be consulted. The baseplate’s metal back must be grounded using a separate
conductor; the baseplate mounting screws are not considered to an acceptable ground connection
by themselves. Use a minimum AWG #12 (3.3 mm®) wire with a ring terminal and star lock
washer under the head of one of the baseplate’s two lower mounting holes. These two holes have
openings to the side to allow connecting a wire and ring terminal under the head of a mounting
screw. Connect the other end of this ground wire to a tapped hole in the panel that the baseplate is
mounted to, using a machine screw, star lock washer, and flat washer. Alternately, if your panel
has a ground stud, it is recommended you use a nut and star lock washer for each wire on the
ground stud to ensure adequate grounding. Where connections are made to a painted panel, the
paint should be removed so clean, bare metal is exposed at the connection point. Terminals and
hardware used should be rated to work with the aluminum baseplate material.

! ] ! ] L 1] | ] L I | ]
@ PROGRAMMABLE
CONTROLLER
BASE 5-SLOT —
gl
Cosmon ] 00| NON-CPU SLOTS
USER PROGRAM gg
AWG #12 or VALuzS maveE  |[38 o] o]
Larger Wire LOSTIEROWER 1 ]og i B
REMOVED FOR 93] S S
LONGER THAN 00| o o
1HOUR 9] S S
\ 53 B H
o 1/0-2 1/0-3 1/0-5
I - - -
— — — — — —
Alternate location
for Ground connection
Screw, Star Lock washer,
Flat Washer, Ring Terminal,
installed in tapped hole.
Paint Removed
From Panel Here
Figure 2-11. Baseplate Grounding
Warning

All baseplates must be grounded to minimize electrical shock hazard.
Failure to do so can result in severe personal injury.

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q



GFK-03560Q

All baseplates grouped together in a Series 90-30 PLC system must have a common ground
connection. This is especially important for baseplates that are not mounted in the same control
cabinet.

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19” Rack.
Regardless of which of the two Adapter Brackets is used, the 19” Rack should be grounded as per
the instructions in “System Grounding Procedures,” including Figure 2-10. (For details on the
Adapter Brackets, see the “Mounting a Baseplate to a 19” Rack™ section earlier in this chapter.)

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in
the “Baseplate Safety Grounding” section, using a separate ground wire from the PLC baseplate as
shown in the previous figure (Fig. 2-11).

m  Ifusing the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be
installed as shown in Figure 2-11 with the ground attached to the Recessed Mount Adapter
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground
on the 19” Rack should be installed. Use the same or equivalent hardware and paint removal
scheme as shown in Figure 2-11.

m  [fusing the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be
run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19” Rack.
Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground
connection in common with the CPU baseplate. Normally, this common ground connection is
provided by ensuring that the programmer’s power cord is connected to the same power source
(with the same ground reference point) as the baseplate. If it is not possible to ensure this common
ground scheme, use a port isolator (IC690ACC903) between the programmer and PLC serial
connection. If the programmer ground is at a different potential than the PLC ground, a shock
hazard could exist. Also, damage to the ports or converter (if used) could occur when the
programmer serial cable is connected between the two.

Warning

Failure to follow programmer grounding recommendations could result in
personal injury, equipment damage, or both.
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Module Shield Grounding

In general, the aluminum PLC baseplate is used for module shield grounding. On some Series
90-30 modules, shield connections to the user terminal connector on the module are routed to the
baseplate through the module’s backplane connector. Other modules, such as CPUs 351, 352, 363,
364, and 374 require a separate shield ground. These are discussed in the next several sections.

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield
ground connection to provide shielding for these ports. Because the design of the ground
connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each
grounding method is discussed in a separate section.

CPU351 and 352 Shield Grounding

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.
Two methods are provided for making this ground connection. Each CPU comes with an EMC
Grounding Kit (44A737591-G01) that contains a ground wire, grounding bracket, and screws.

1. The connection from the CPU to frame ground can be made using the ground wire (part
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of
the CPU, and a ring terminal on the other end for connection to a grounded enclosure. Where
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed
between the terminal and the panel to cut through the paint, or the paint can be scraped away
down to clean, bare metal to ensure a good contact. Note: The star lock washer method is
suitable for a shield ground, but not suitable for a safety ground.

=

CPU351 or 352

L | e

REMOVE PAINT UNDER
RING TERMINAL OR INSTALL

BOTTOM OF
CPU MODULE

STAR LOCK WASHER BETWEEN

USE 1 #6 TERMINAL AND PANEL

STAB-ON MACHINE SCREW
CONNECTOR

44A735970-001R01

MOUNT ON
GROUNDED
ENCLOSURE

Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire
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2. The second method, which can be used for systems in noisy environments consists of installing
the green ground wire and the optional grounding bracket (part number 44C715646-001R01).
This bracket attaches to the CPU using two #4 thread-rolling screws (part number
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also,
if the bracket will be attached to a painted surface, the paint should be removed down to bare
metal under the bracket to ensure good contact between the bracket and the surface. See the
next figure.

=

CPU351 or 352

@fg C=—=——"

= <4 |+
44C715646-001R01 ﬂ 9
PAINT REMOVED WHERE
BRACKET BRACKET MOUNTS TO PANEL

\L

MOUNT ON
GROUNDED
ENCLOSURE

USE 214 USE 2 #6
T”RE‘}z&g:;'s','f;ste‘fREws THREAD ROLLING SCREWS
(N666P13006B6

Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire

Note:  When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2
connector should not be connected. A metal connector shell must be used on the cable for
this port, and the cable shield must be terminated at the metal shell instead of pin 1 of the
connector.
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CPU363, CPU364, and CPU374 Shield Grounding

The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where
they are installed. Each module comes with a grounding wire for this purpose. These modules do
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is
to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact,
or place a star lock washer between the ring terminal and the painted surface. See the next figure.
Note: The star lock washer method is suitable for a shield ground, but not suitable for a

safety ground.

/\/\/\/\/\/\/\/\’\/\/\/\/\/\’\/\/\(/ )
/'frf/ CPU363, CPU364,
or CPU374
STAB-ON
CONNECTOR
\o #6 TAPPED HOLE
/ REMOVE PAINT UNDER

BOTTOM RING TERMINAL OR

OF CPU MODULE INSTALL STAR LOCK

USE 1 #6
MACHINE SCREW WASHER BETWEEN

f

44A735970-001R01

RING TERMINAL AND
PANEL

MOUNT ON
GROUNDED
ENCLOSURE

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire

Additional Modules with Shield Grounding Requirements

Some of the Series 90-30 Option modules, such as the FIP Remote I/O Scanner (IC693BEM330),
and DSM modules (IC693DSM302 and IC693DSM314) also have shield grounding requirements.
These modules come equipped with suitable grounding hardware. Please refer to each module’s
user’s manual for grounding instructions. Appendix G contains a product to publication cross-
reference to help you identify the correct manual.
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General Wiring Guidelines
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Warning

In addition to the following wiring suggestions, we strongly urge that you
follow all wiring and safety codes that apply to your area or your type of
equipment. For example, in the United States, most areas have adopted the
National Electrical Code standard and specify that all wiring conform to its
requirements. In other countries, different codes will apply. For maximum
safety to personnel and property you must follow these codes. Failure to do
so can lead to personal injury or death, property damage or destruction, or
both.

Color Coding Wires

These color codes are commonly used in industrial equipment manufactured in the United States.
They are cited here as a reference. Where they are in conflict with codes that apply to your area or
your type of equipment, you should follow your applicable codes instead. Besides satisfying code
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier.

m  Green or green with stripe- Ground

m  Black - Primary AC

m  Red - Secondary AC

m  Blue-DC

m  White - Common or neutral

m  Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance
personnel that there may be power present (from an external source) even if the equipment is
disconnected from its main power source.

Wire Routing

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring,
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level
signal wiring such as DC and Analog Input module wiring or communications cables. This can be
accomplished by grouping separately, where practical, the following categories of wiring:

Chapter 2 Installation

AC power wiring. This includes the AC input to the PLC power supply, as well as other AC
devices in the control cabinet.

Analog Input or Output Module wiring. This should be shielded to further reduce noise
coupling. See the Series 90-30 I/O Module Specifications Manual, GFK-0898 for details.

Discrete Output Module wiring. These often switch inductive loads that produce noise
spikes when switched off.

DC Input Module wiring. Although suppressed internally, these low-level inputs should be
further protected against noise coupling by observing these wiring practices.

Communications Cables. Wiring such as Genius Bus or serial cables should be kept away
from noise-producing wiring.



Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid
running them beside each other. Route them so that, if they have to cross, they do so at a right
angle. This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.
For example, one rack could contain only AC modules, and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules.

Discrete 1/0 Module Connection Methods

m  For modules with 16 points or less, the standard method is to use the removable terminal board
which comes with these modules. The removable terminal board makes it easy to prewire
field wiring to the user supplied input and output devices, and to replace modules in the field
without disturbing existing field wiring.

m  Some discrete 16-point I/O modules can be used with an optional Terminal Block Quick
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail
mounted terminal block and a cable to connect the module to the terminal block. The
advantage of this method is that it saves about two hours of wiring time per module compared
with hand wiring from a module’s removable terminal board to a user-supplied, panel-mounted
terminal block or strip.

m  Older 32-point I/O modules have one 50-pin connector on the front of the module that is either
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal
block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads
to a user-supplied terminal block or strip.

m  Newer 32-point I/O modules have two 24-pin connectors on the front of the module. These
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see
data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See
Appendix H for details. (3) Make your own custom cables. Instructions are found in the
IC693CBL327/328 data sheet in Chapter 10.

Connections to I/0 Module Terminal Boards

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from
two AWG #22 (0.36 mm?) to two AWG #16 (1.3 mm?), or one AWG #14 (2.1 mm®) copper 90°C
(194°F) wire(s). Each terminal can accept solid or stranded wires, but the wires into any given
terminal should be the same type (both solid or both stranded) to ensure a good connection. Wires
are routed to and from the terminals out of the bottom of the terminal board cavity. The suggested
torque for the I/O terminal board connection screws is from 9.6 in-lbs to 11.5 in-lbs (1.1-1.3
Newton-meters).
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For 24 volt DC input modules, an internal 24 volt power connection is provided on the terminal
board to supply a limited number of input devices. Also, a 24 volt DC output is available on the
power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information.

m  Remove standard terminal board from module.
m Install TBQC faceplate (it has a 24-pin connector).

m  Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts
on a standard 35 mm DIN-rail.

m  Connect a TBQC cable between the TBQC faceplate connector on the module and the
connector on the TBQC terminal block.

m Wire I/O devices to the terminal block.

Installation of 32-Point Discrete, 50-Pin Connector Modules

GFK-03560Q

These 50-Pin modules are an older design and are not generally used on new systems, unless to
fulfill standardization requirements. They are mainly used as replacements for existing
installations. For new installations, we recommend the dual 24-pin connector style because they
have additional features not found on the older modules (LED indicators, TBQC), and it is much
easier to fabricate custom-length cables for them. Installation information is provided here for the
convenience of those still using these modules.

Using Weidmuller #912263 Terminal Block

Note: The TBQC is not available for these modules, but you may purchase a Weidmuller #912263
from your electronics distributor for this application.

m  Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip,
and mounts on a standard 35 mm DIN-rail.

m  Connect an IC693CBL306/307 cable between the module’s faceplate connector and the
connector on the Weidmuller terminal block. See Chapter 10 for cable data.

m  Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.
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Using a Generic Terminal Block or Strip

Mount terminal block/strip to the enclosure panel.

Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/strip. See Chapter 10
for cable data.

Wire I/O devices to the terminal block/strip.

Direct Method

Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices. See Chapter 10
for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, for
pin-out information.

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

Using a TBQC

Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks. Note that both a right side
and left side cable is required. See Appendix H for a list of cables.

Wire I/0 devices to the terminal blocks. See the Series 90-30 PLC I/O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information.

With a Generic Terminal Block/Strip

Mount terminal block/strip to the enclosure panel.

Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10
for cable data sheets.

Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC I/O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

m  Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate

connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter
10 for cable data. See the Series 90-30 PLC 1/O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods for Analog Modules

Twisted, shielded instrumentation cable is strongly recommended for analog module input or
output signal connections. Proper grounding of the shield is also important. For maximum
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC 1/O
Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

GFK-03560Q

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in
general, it is generally best to ground the cable shield as close to the source of the noise as possible,
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to
experiment with the shield grounding point location. Remember, the cable shield should be
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as
possible to minimize the length of unshielded conductors that will be exposed to the noisy
environment. See the Series 90-30 PLC 1/O Module Specifications Manual, GFK-0898 for
additional details.

Using a Generic Terminal Block or Strip

m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each input circuit on the module’s terminal board terminals.

m  Connect each cable’s shield to the metal panel next to the terminal strip. Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

m  Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

m  Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

Chapter 2 Installation 2-21



2-22

m  Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.

Analog Output Module Wiring

General

Each output should be connected using a good quality shielded wire with the cable shield grounded
at the module end. See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more
information.

Using a Generic Terminal Block or Strip

m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each output circuit on the module’s terminal board terminals.

m  Ground each cable’s shield at the module end only. Do not connect the shields at the terminal
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

m  Wire the field device to the terminal strip with shielded cables, grounding the shields at the
terminal strip end only (cut shields off at field device end of cables and insulate with shrink
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and
device ends as short as possible.

Direct Method

m  Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

m  Ground the shield at the module end only, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the device end (cut shield off at device end of
cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.
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AC Power Source Connections

AC Input Wiring to AC/DC Power Supplies

Warning

If the same AC power source is used to provide AC power to other baseplates
in a Series 90-30 PLC System, ensure that all AC input connections are
identical at each rack. Do not cross Line 1 (L1) and Line 2 (L2). A resulting
difference in potential can injure personnel or cause damage to equipment.
Each baseplate must be connected to a common ground.

Ensure that the protective cover is installed over all terminal boards.
During normal operation with an AC power source either 120 VAC or 240
VAC is present on the AC Power Supply. The cover protects against
accidental shock hazard which could cause severe or fatal injury to the
operator or maintenance personnel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies
currently have six terminals for user connections. Early versions of some Series 90-30 power
supplies had five terminals (see next figure). The wiring methods for both five-terminal and six-
terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14 (2.1 mm®) or two AWG #16 (1.3
mm?) copper 75_ C (167_F) wires. Each terminal can accept solid or stranded wires, but the wires
in any given terminal should be the same type. The suggested torque for the power supply terminal
board is 12 in-Ibs (1.36 Newton-meters). Open the door protecting the terminal board and make
the following connections from the AC power source, and ground connections (system grounding
requirements are described in detail later in this chapter).

1. These are wide range supplies that can operate from an AC power source within the nominal
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total
maximum range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require
jumper or switch settings for selection of power source voltage.

2. Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on the
terminal board. Connect the safety ground wire to the ground terminal, which is the third
terminal from the top, and is marked with a ground symbol.

3. For power supplies with six terminals, the factory jumper between the 3rd and 4th terminals
(see figure below), should be left in place for normal installations. However, this jumper must
be removed and external surge suppressors installed in installations with a “Floating Neutral”
input. Please see the section “Special Instructions for Floating Neutral (IT) Systems” later in
this chapter for details.

4. After all connections to Power Supply terminal board have been completed, the protective
cover plate should be carefully reinstalled.
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Figure 2-15. Power Supply Terminal Boards

Power Supply Overvoltage Protection Devices

The overvoltage protection devices for this power supply are connected internally to pin 4 on the
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied
jumper strap which is installed at the factory. If overvoltage protection is not required or is
supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the
jumper strap. Also, this jumper must be removed and external surge suppressors installed in
installations with a “Floating Neutral” input, please see the following section “Special Instructions
for Floating Neutral (IT) Systems” later in this chapter.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling

the strap.
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Figure 2-16. Overvoltage Protection Devices and Jumper Strap
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Special Installation Instructions for Floating Neutral (IT) Systems

When the AC input power supplies listed below are installed in a system where the Neutral line is

not referenced to Protective Earth Ground, these special installation instructions must be followed

to prevent damage to the power supply.

IC693PWR321S (or later version)
IC693PWR330A (or later version)

Definition of Floating Neutral Systems

GFK-03560Q

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an
IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to
protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the
power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System

—

N

[ PE

This system must be installed using the special installation instructions on the following page.

Systems in which one leg of the power distribution wiring is tied to Protective Earth or a tap
between two legs of the power distribution wiring is tied to Protective Earth are not Floating
Neutral Systems.

Examples of Non-Floating Neutral System

L1 L L1
N N/PE L2
PE PE

These non-floating neutral systems do not require these special installation instructions.
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Use These Special Installation Instructions for Floating Neutral Systems

1. The input power terminals should be wired according to the instructions in the “AC Power
Source Connections” section of this chapter.

2. The factory installed jumper between terminals 3 and 4 of the Power Supply module must be
removed if using one of the Power Supplies that have this feature. See the “Overvoltage
Protection Devices” section of the “Power Supplies” chapter for details.

3. Voltage surge protection devices, such as MOVs, MUST be installed between the following
terminals:

m  From LI to earth ground
m  From L2 (Neutral) to earth ground

The voltage surge devices must be rated such that the system is protected from power line
transients that exceed Line voltage + 100V +(N-PE) ..

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE)
ground.

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient
protection should be rated at:

240V + 100V +50V =390V
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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have
DC input capabilities. The following connection information applies to all of them:

Connect the + and - wires from the power source to the top terminals on the terminal board (+ to
the top terminal, - to the second terminal). Connect the third terminal from the top to system
ground.

+24 VDC Output (All Supplies)

GFK-03560Q

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to
supply power to input circuits (within power limitations of the supply).

Warning

If the same DC input power source is used to provide power to two or more
power supplies in a Series 90-30 PLC System, ensure that connection
polarity is identical at each rack (top terminal + and second terminal -). Do
not cross the Positive (+) and Negative (-) lines. A resulting difference in
potential can injure personnel or cause damage to equipment. Also, each
baseplate must be connected to a common system ground, described earlier
in this chapter.
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Basic Installation Procedure

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

The system design, which includes producing the layout and wiring drawings, should be completed
before beginning the installation procedure. This section offers a basic step-by-step approach to
installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for
additional details. An attempt was made to place the steps in an order that will make the process as
efficient as possible. However, due to the wide variance in system designs, this order may not be
the most efficient for your system, so you may wish modify this procedure to fit your needs.

1. Gather the schematics, layouts, prints, and other information for the job.
Warning

To avoid the possibility of electrical shock to personnel or damage to your
PLC, we recommend that you shut off all power to the system before
mounting and wiring the PLC. Also, keep all electronic components away
from the area while drilling and tapping to keep metal chips and filings out
of these sensitive components.

2. From the layout drawing, determine where the baseplate(s) will be mounted. Lay out the hole
locations, either using the dimensions given on your layout drawing or from the “Baseplates”
chapter of this manual.

3. Mark the hole locations for the baseplate safety ground wire (see “Baseplate Safety Ground” in
this chapter).

4. Mark the hole locations for module shield ground connections (if any). See “Module Shield
Ground” (and accompanying sections) in this chapter for instructions.

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point I/O
modules are manufactured by Weidmuller. DIN-rail mounted GE Fanuc Terminal Block
Quick Connect (TBQC) assemblies are optional for some of the 16-point and 32-point discrete
I/O modules. If using these TBQC:s, refer to Appendix H for data. Also, APM and DSM
modules use DIN-rail mounted terminal blocks.

Note

We recommend drilling and tapping all holes before mounting any components.
This will avoid getting chips and filings in the components.

6. Drill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size.

7.  Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x 12mm size screws. We
recommend using star lock washers and flat washers under the screw heads (star lock washer
should be located between screw head and flat washer) to ensure a tight baseplate ground
connection, and to keep the screws from loosening. Connect each baseplate ground wire as
shown in the “Baseplate Safety Ground” section of this chapter.

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then
set the rack numbers using the Rack Number Selection dual in-line package (DIP) switch on
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10.

11.

12.

13.

14.

15.

the baseplate. Please refer to the “Baseplates” chapter for details on setting these DIP
switches. Rack numbers should be assigned by the system programmer because they
correspond to system configuration settings and program memory addressing.

If you have more than one baseplate (rack), connect the I/O Bus Expansion Cables between

the I/0O Bus Expansion Connectors, which are located on the right end of the baseplates. The
cables are connected in a “daisy-chain” arrangement from one baseplate to the other. This is
made possible by the fact that the cables have a dual connector on one end. Therefore, when
the cable is plugged into a baseplate connector, the second connector on that end of the cable
provides a socket for connecting to the next cable. The data sheet for the I/O Bus Expansion
cables (IC693CBL300 etc.) in the “Cables” chapter has sample wiring figures.

On the last I/O Bus Expansion Connector, plug in an I/O Bus Expansion Terminator, Catalog
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would
either be GE Fanuc cable IC693CBL302, or your own custom-built cable).

Install the modules in their correct slots using your system layout drawings. (The label on the
side of each module identifies the module type and catalog number.) Refer to the section
“Installing Modules” if you are not familiar with how to do this.

Connect cables to Option modules. Route cables away from noise-producing wires. See the
”Wire Routing” section of this chapter.

Be sure to follow the information in the “Wiring Guidelines” section of this chapter to protect
the system from electrical noise. Install the power wires to the Power Supply and I/O
modules:

m  [/O modules with removable terminal boards. You can wire the terminal boards in-
place on the modules or remove them from the modules before wiring. Although
removing them may help make wiring easier (a previous section “Working with
Removable Terminal Boards” shows how to remove a terminal board), care should be
taken to avoid mixing them (each terminal board has the catalog number of the module
printed on it, and the hinged cover has a wiring diagram for that module type). If you are
using wire duct, routing each module’s wires through the opening in the duct directly
under the module will help to keep each terminal board in its correct position.

m  [/O Modules with terminal blocks. Some modules use terminal blocks that mount to the
enclosure panel. This includes all 32-point modules and, can include other I/O modules if
they are fitted with the optional Terminal Block Quick Connect Assembly. Connect the
terminal blocks to the connectors on the modules with the provided cables.

Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired.
See the section “Removing a Module’s Terminal Board.”

When finished wiring the I/O terminal boards (if used and if you removed them for ease of
wiring), re-install them on the modules, being careful to match each one with the correct
module.
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Chapter | Baseplates

3

Baseplate Types

A baseplate is composed of three main parts: (1) a circuit board mounted to (2) a metal back-plate
with (3) a plastic cover. The circuit board, called the “backplane,” contains sockets for plug-in
modules. The metal back-plate has four holes for mounting the baseplate, and retainers for
mounting the modules. The plastic cover provides protection for the circuit board, slotted holes for
the module connectors and retainers, and printed labels such as the baseplate description, serial
number, and slot number labels. There are three basic types of baseplates discussed in this chapter:

m CPU
m  Expansion

m  Remote

Common Baseplate Features

The following figure shows the features that are common to all Series 90-30 baseplates. Note that
a modular CPU baseplate is shown.
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Module retainers

Upper mounting holes

Baseplate description

Lower mounting holes. The plastic cover is slotted at these two holes to facilitate a ground

connection. See the “Baseplate Safety Grounding” section of the “Installation” chapter for

ground connection details.

Backplane connector for Power Supply

Serial number label (on bottom edge of baseplate)

7. Backplane connectors for I/O or Option modules (slots 2-4) . Note that the slot labeled CPU/1
is the backplane connector for a CPU module; however, on Embedded CPU, Expansion, and
Remote baseplates, this would be another I/O or Option module slot.

8. Slot number labels

. Compliance label

10. Catalog number and certification (UL, CE, etc.) label. On an Embedded CPU baseplate, this

label will be located between Slots 4 and 5.

Figure 3-1. Common Baseplate Features

Ll

AN D

Two Baseplate Sizes

Series 90-30 baseplates come in two sizes: 5-slot and 10-slot. Be aware that the Power Supply slot
is not numbered, and is not considered to be one of the 5 or 10 slots. A 5-slot baseplate has slots
for a Power Supply and five other modules, and a 10-slot baseplate has slots for a Power Supply
and ten other modules.
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Baseplate Terms

Backplane: Refers to the circuit board in the baseplate. It contains the baseplate circuitry and
sockets for plug-in modules.

Rack: This term applies to an assembly consisting of a baseplate, power supply, and other
modules.

Rack Number: In systems that require more than one rack, each rack is given its own unique
number, which enables the CPU to distinguish one rack from another. The CPU rack always has a
rack number of 0 (zero).

Slot Number: Each module location (called a ’slot”) on a baseplate has a unique number (except
for the unnumbered left slot, which is for the Power Supply). The slot to the right of the Power
Supply slot is always called Slot 1. These slot numbers are marked on the baseplate’s plastic
cover. Each slot has a connector for module connections and top and bottom retainers for holding
the module in place.

Module Location: Since each rack is assigned a unique number, and since each slot in a rack’s
baseplate has a unique slot number, each individual module’s location in a system can be identified
by its rack and slot numbers. For example, a module could be referred to as ”the module in Rack 1,
Slot 4.” This numbering method enables the CPU to correctly read from and write to a particular
module, and report the location of a faulted module.

CPU Baseplate: A baseplate that either has a CPU built-in to its backplane circuit board
(embedded CPU) or one that has a slot for a plug-in CPU module (modular CPU). There can only
be one CPU baseplate in a Series 90-30 PLC system and it will always be called Rack 0 (zero). A
CPU module can only mount in Slot 1 of a modular CPU baseplate. A few special Option
modules, such as the FIP Remote I/O Scanner module (IC693BEM330) can also be used in Slot 1
of a modular CPU baseplate. Power Supply, Input/Output (I/O), and most Option modules cannot
fit in a CPU slot.

Expansion Baseplate: One that does not contain a CPU and that can be mounted up to 50 cable-
feet from the CPU baseplate. An Expansion baseplate cannot operate on its own. It must be used
in a system that has a controlling CPU.

Remote Baseplate: One that does not contain a CPU and that can be mounted up to 700 cable-feet
from the CPU baseplate. A remote baseplate cannot operate on its own. It must be used in a
system that has a controlling CPU.

Power Supply Slot: Each baseplate must contain its own Power Supply module, which must
mount in the Power Supply slot. It is the slot located on the left end of the baseplate, it is not
numbered, and it has a unique size and shape so that only a Power Supply module can mount in it.

Caution

Attempts to force a module into an improper slot type will damage the
module and/or the baseplate. Modules will mount in the correct slot easily
and with a minimum of force.
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CPU Baseplates

There are two basic kinds of CPU baseplates, embedded and modular. The embedded types fulfill
the need for a good low cost PLC, but lack the power, expandability, and versatility of the modular
systems.

Embedded CPU Baseplate: This type has CPU and memory integrated circuit chips soldered to
its backplane circuit board. All of its numbered slots, including slot 1, are of the same type, and
they accept only I/O modules and standard options modules.

Modular CPU Baseplate: This type does not have CPU and memory chips on its backplane.
Instead, it has a connector in Slot 1 for a plug-in CPU module, which contains the CPU and
memory chips on an internal circuit board. The slot 1 connector is a special type that only mates
with connectors on CPUs and a few special option modules.

Embedded CPU Baseplates (Figures 3-2 and 3-3)

There are three models of embedded baseplates, the 311, 313, and 323. These model numbers are
based upon the CPU type that each contains. This chapter discusses only the baseplate features of
these products. CPU specifications for the embedded CPU are located in Chapter 4. The
embedded CPU baseplates have the following features:

m  The CPU type cannot be changed.

m  They do not support the use of expansion or remote racks, so these racks do not have an
expansion connector like the modular CPU baseplates do.

m  The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate.

m  Since they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be
used for I/O or Option modules.

m  The memory back-up battery is located in the Power Supply module; so if the Power Supply is
unplugged from the baseplate, the battery will be disconnected from the memory circuits,
which are located on the backplane circuit board. However, the backplane circuit board
contains a high value capacitor, sometimes called a “’super capacitor,” that can store enough
charge to maintain the memory circuits for about 1 hour if the Power Supply is removed or its
battery is disconnected. Chapter 6 discusses the [C693ACC315 Battery Accessory kit that can
be used to maintain memory contents when the Power Supply is removed from an embedded
CPU baseplate.

m  There are no configuration switches or jumpers on the Model 311, 313, or 323 baseplates.

m  Anembedded CPU baseplate is always assigned, by default, Rack Number Zero (0).
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Figure 3-2. Models IC693CPU311 and IC693CPU313 (5-Slot) Embedded CPU Baseplates
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Figure 3-3. Model IC693CPU323 (10-slot) Embedded CPU Baseplate

Chapter 3 Baseplates

3-5




3-6

Modular CPU Baseplates (Figures 3-4 and 3-5)

Figure 3-4. IC693CHS397 5-Slot Modular CPU Baseplate

A Power Supply module must be plugged into the left slot (which is not numbered) of these

baseplates. The left slot is a unique size and type that only supports a Power Supply module.

A CPU module (or a special Option module) must be installed in Slot 1 of these baseplates.

Slot 1 is a unique size and type that only supports a CPU module or a special Option module
like the FIP Remote I/O Scanner (IC693BEM330). Slot 1 is labeled CPU/1.

Slots numbered 2 and above are of a unique size and type that only supports I/O or Option

modules.

Expansion and Remote baseplates are supported, so a 25-pin D-type female expansion

connector is located at the right end of the baseplate for connecting to an Expansion or Remote

baseplate.

Since the CPU is modular, it can be replaced or changed to a different type if additional

features are desired.

Only one CPU baseplate is allowed per system. If more than one baseplate is used in a system,
the additional ones must be either Expansion or Remote types.

A modular CPU baseplate is always assigned, by default, Rack Number 0.
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Figure 3-5. IC693CHS391 10-Slot Modular CPU Baseplate
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Expansion Baseplates (Figures 3-6 and 3-7)

m  There can be no more than a total of 50 feet (15 meters) of cable interconnecting Expansion
baseplates and the CPU baseplate.

m  An Expansion baseplate cannot stand alone. It must be connected to a system that has a CPU.
The CPU can be in a PLC or in a Personal Computer that is equipped with a Personal
Computer Interface Card (see Chapter 11).

m  Maximum number of Expansion baseplates allowed per system depends on the type of CPU
they are used with. For CPUs 331, 340, and 341, the maximum is 4. For CPUs numbered 350
and higher, the maximum is 7.

m  Each Expansion baseplate has a 25-pin female D-type I/O Bus Expansion connector mounted
at its right end for connection to other baseplates.

m  Available in two versions; 5-slot (IC693CHS398) and 10-slot (IC693CHS392)

m  An Expansion backplane does not support the following intelligent option modules: PCM,
ADC, BEM330, and CMM311. These modules must be mounted in a CPU baseplate. All
other I/O and option modules can be mounted in any type of rack.

m  All Expansion baseplates must be connected to a common ground (see the “Installation”
chapter for details).

m  Expansion baseplates are the same physical size, use the same type power supplies, and
support the same I/O and option modules as the Remote baseplates.

m  Each Expansion baseplate has a Rack Number Selection DIP switch.

L ] L

L ] L | L | L |

@ DIP| EXPANSION RACK # @
SW[1 2 3 4 5 6 7
1 X X X
PROGRAMMABLE | :|x © X x
CONTROLLER 3[xx x
BASE 5-SLOT XocLosen
EXPANSION =)
-
-]

NON-CPU SLOTS

O

102 1o-3 o4 10-5

ZO—wmZPpoxm

(O
POWER 1
SUPPLY

| ==
()

— 1

I
I

Figure 3-6. IC693CHS398 5-Slot Expansion Baseplate
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Figure 3-7. IC693CHS392 10-Slot Expansion Baseplate

Remote Baseplates (Figures 3-8 and 3-9)

There can be no more than 700 feet of cable connecting all baseplates in a system that uses
Remote baseplates.

A Remote baseplate cannot stand alone. It must be connected to a system that has a CPU. The
CPU can be in a PLC or in a Personal Computer that is equipped with a Personal Computer
Interface Card (see Chapter 11).

Remote capability is facilitated by the Remote baseplate’s built-in isolation between the +5
volt logic supply used by the I/O modules residing in the Remote baseplate and the supply for
the interface circuit associated with the I/O Bus Expansion Interface. Isolation helps prevent
problems associated with unbalanced ground conditions.

Maximum number of Remote baseplates allowed per system depends on the type of CPU they
are used with. For CPUs 331, 340, and 341, the maximum is 4. For CPUs numbered 350 and
higher, the maximum is 7.

Each remote baseplate has a 25-pin female D-type Expansion connector mounted at its right
end for connection to other baseplates.

Remote baseplates are available in two sizes; 5-slot (IC693CHS398) and 10-slot
(IC693CHS392)

A Remote backplane does not support the following intelligent option modules: PCM, ADC,
BEM330, and CMM. These modules must be mounted in a CPU baseplate. All other I/O and
option modules can be mounted in any type of baseplate.

Remote baseplates are the same physical size, use the same type power supplies, and support
the same I/O and option modules as the Expansion baseplates.

Each Remote baseplate has a Rack Number Selection DIP switch.
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I/0 Bus Expansion Cables

Five prewired I/0 Bus Expansion cables are available from GE Fanuc. Catalog numbers and
lengths of these cables are listed in the following figure. You can build custom cables to suit the
needs of your application if cable lengths other than those listed are required. Refer to the “Cables”
chapter for detailed information on cable type and connectors. Note that the same cables can be
used with both Expansion and Remote baseplates, however the cables used in a remote expansion
system must use the cable type described in the “Cables” chapter.

FEMALE
CONNECTOR
. 3 8 l l
Figure A
5, 3,6,26 FOOT [ml
CABLES C %
MALE MALE
CONNECTOR CONNECTOR
Fi B ' | 3 8 I l
igure
g % % 50 FOOT (EL %
CABLE
CONNECTOR CONNECTOR
Catalog Number Length Figure
IC693CBL300 3 feet (1 meter), continuous shield A
I1C693CBL301 6 feet (2 meters), continuous shield A
1C693CBL302 50 feet (15 meters), continuous shield with B
built in terminator (this is not a Wye cable)
IC693CBL312 0.5 feet (.15 meters), continuous shield A
IC693CBL313 25 feet (8 meters), continuous shield A
Figure 3-10. 1/0 Bus Expansion Cables
Note

The 3 foot cable (IC693CBL300) can be used as a Wye adapter between custom-
built cables and Remote baseplates.
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Differences Between Remote and Expansion Racks

Basically, Remote racks provide the same functionality as Expansion racks, but with the longer
distance (700 feet/213 meters verses 50 feet/15 meters for Expansion racks) capability. To
minimize unbalanced ground conditions, Remote baseplates have extra isolation circuitry.
Unbalanced ground conditions can occur when systems are located long distances from each other
and do not share the same ground system. However, distance is not always the problem; even
racks that are mounted near each other can experience problems if the system is not grounded
properly. See Chapter 2 for grounding information.

The use of Remote racks requires a special consideration pertaining to scan time. In order to
operate at long distances, the I/O Bus runs at a lower clock speed (compared to that used for
Expansion racks) when communicating with Remote racks, which will have an impact on
performance. The impact will be relatively small for discrete I/0 and slightly more for other
modules, such as the High Speed Counter or Genius Communications Module. The increase in
time needed to communicate with modules in a remote baseplate will usually be small with respect
to the overall scan time. For more detailed information on scan time calculations, refer to Chapter
2 of GFK-0467, the Series 90-30/20/Micro PLC CPU Instruction Set Reference Manual.

Another important scan time consideration is the cable type used for communicating at longer
distances. Data propagation delay must be minimized to ensure proper system timing and margins.
Any deviation in cable type may result in erratic or improper system operation. Suggested cable
types are specified in the “Cables” chapter in the IC693CBL300/etc. data sheet.

Mixing Expansion and Remote Baseplates in a System

Expansion and remote baseplates can be used in the same system as long as certain requirements
are met:

®  You do not exceed the 50 foot (15 meter) maximum cable distance from the CPU to the last
Expansion baseplate

m  You do not exceed the 700 foot (213 meter) maximum cable distance from the CPU to the last
Remote baseplate.

m The cable type recommended for use with Remote baseplates must be used throughout the
system. The exception to this requirement is that the prewired 3 foot (1 meter) cable,
IC693CBL300, can be used as a Wye adapter to simplify the custom cable assembly associated
with the “daisy chain” connections between baseplates. Information on building cables for use
with Remote baseplates can be found in the “Cables” chapter in the IC693CBL300/etc. data
sheet..

GFK-03560 Chapter 3 Baseplates 3-11



Termination Requirement for Expansion or Remote System

When two or more baseplates are connected via the I/O Bus Expansion System, the I/O Expansion
Bus must be properly terminated. The most common method of terminating the I/O Expansion
Bus is by installing a termination resistor pack (IC693ACC307) on the open connector on the last
(most distant from the CPU) Expansion or Remote baseplate in the system. The resistor pack is
physically mounted inside of a connector. Although a termination resistor pack is shipped with
each baseplate, only the last baseplate in the chain needs to have this termination connector
installed. Unused termination packs can be discarded. The prewired 50 foot (15 meter) cable
(IC693CBL302) has termination resistors wired inside the connector on one end of the cable. This
cable can be used if only one expansion rack is needed in a system and a 50 foot cable link is
required (the IC693ACC307 resistor pack is not needed in this case). Also, a custom-built cable
with built-in resistors would eliminate the need for the IC693ACC307 resistor pack.

Powering Down Individual Expansion or Remote Baseplates

Expansion or Remote baseplates can be powered-down individually without affecting the operation
of other baseplates; however, powering off a baseplate generates a loss of module

(LOSS_OF _MODULE) fault in the PLC Fault Table for each module in the baseplate. When this
fault condition occurs, and until the baseplate is powered back on and all modules recovered, the
lost I/O modules are not scanned. For more information on the power-up and power-down
sequence, see Chapter 2 in the Series 90-30 Programmable Controller Reference Manual,
GFK-0467.

Series 90-30 PLC Backplane

The Series 90-30 PLC backplane (on all three types of baseplates) has a dedicated I/0
communications bus. The signals on the remote baseplate backplane are optically coupled and an
isolated DC-DC power supply converter is provided to isolate the signals from other backplanes.

m  Power bus - connects the power supply outputs to the modules in the baseplate.

m /O Communications bus - the CPU communicates with I/O modules over this bus. This bus
is connected to the I/O busses in Expansion and Remote racks via the I/O Bus Expansion
connectors and cables.

m  Special Intelligent Module bus - exists only on a CPU baseplate; therefore, certain special
intelligent option modules, such as the Programmable Coprocessor Module (PCM) ,
Alphanumeric Display Coprocessor (ADC), and CMM (Communications Control Module —
IC693CMM311), only work in a CPU baseplate.
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Rack Number DIP Switch on Expansion and Remote Baseplates

GFK-03560

Each baseplate in a Series 90-30 system is identified with a unique number called a “Rack
Number. ” Rack Numbers for Expansion and Remote baseplates are selected by setting a DIP
switch located on each baseplate directly above the connector for Slot 1. Rack number 0 must
always be present and is assigned, by default, to the CPU rack (the CPU baseplate does not have
this DIP switch). Racks do not need to be contiguously numbered, although for consistency and
clarity, it is recommended that rack numbers not be skipped (use 1, 2, 3 —not 1, 3, 5). Rack
numbers must not be duplicated within a system. The following table shows the DIP switch

positions for rack number selection.

Table 3-1. Rack Number Selection Switch Settings

Rack Number
DIP Switch 1 2 3 4 5* 6* 7*
1 open closed open closed open closed open
2 closed open open closed closed open open
3 closed closed closed open open open open

* Rack numbers 5, 6, and 7 only valid for CPUs 350 and higher.

The particular CPU module used determines how may expansion and remote baseplates are

allowed:

m  The 331, 340, and 341 CPUs support a total of four Expansion and/or Remote racks.

m  The 350, 351, 352, 360, 363, 364, and 374 CPUs support a total of seven Expansion and/or
Remote racks.

Each baseplate has a label above the DIP switch that shows the settings for each rack number. The

following figure shows this DIP switch package with an example of rack #2 number selected.
Note

Use a ball-point pen to set the DIP switches. In general, it is best to avoid using a
pencil to set DIP switches since graphite from the pencil can damage the switch.

| I N S

DIP EXPANSION RACK  #

GEFanuc swl1 23 4 5 6 7

M
l/ SERIES 90-30 1 X X X
PROGRAMMABLE 2 | X X X
CONTROLLER 3 | X x x
X = CLOSED

BASE 10-SLOT
EXPANSION

:- = CLOSED (Switch pushed down on right side)

Figure 3-11. Rack Number Selection Switch (Shown with Rack 2 Selected)
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Expansion Rack Connection Example

The following example shows a system that includes Expansion baseplates.

PROGRAMMER
CPU BASEPLATE
n P
SERIAL }I: c ].
p—— P
A U NOTE
w = TOTAL MAXIMUM
[ ~ DISTANCE FROM
CPU BASEPLATE
—— DISCRETE/ANALOG/OPTION TO LAST EXPANSION
BASEPLATE IS
/ \‘ \ I XPANSION BASEPLATE 50 FEET (15 METERS)
| ] j I:
. J
Y 1/0 EXPANSION CABLES
DISCRETE/ANALOG/OPTION
XPANSION BASEPLAT]
j
N\ J
Y
DISCRETE/ANALOG/OPTION
*NOTE EXP. |ON BASEPLATE
-
Each signal pair on the /0 bus must D
be terminated at the end of the /0
bus with120 ohm resistors. This
taination can be done with the I/O \w_/
Bus Terminator Plug (IC693ACC307),
by using the 50 foot (15 meter) cable DISCRETE/ANALOG/OPTION
(IC693CBL302) with built-in terminat
ing resistors, or by building a XPANSION BASEPLAT /0 BUS
cabtewith the resistors installed ,i TERMINATOR
the connector at the end of the PLUG (See *NOTE)
bus. IC693ACC307
A1
N\ J
Y

DISCRETE/ANALOG/OPTION

Figure 3-12. Example of Connecting Expansion Baseplates
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Expansion and Remote Baseplates Connection Example

The following example shows cable connections in a system that includes both remote and

expansion baseplates. A system can have a combination of remote and expansion baseplates as

long as the distance and cable requirements are followed.

CPU BASEPLATE

CcPU I
BASEPLATE :I Dg H «jl
= Ly
IC693CHS391/397 I —_
EXPANSION @
BASEPLATE
\ces3CHS3921398 EXPANSION BASEPLATE Ir

Maximum Cable Distance
from CPU = 50 Feet

-
[ 1
4+
—
S

(15 meters) N1 \_\
hol—©
REMOTE BASEPLATE v
[ -—
REMOTE -
BASEPLATE :| D H « i]] j]
IC693CHS393/399 A —
ﬁ[F ] ‘ 8
REMOTE BASEPLATE i
REMOTE —
BASEPLATE :I D H « i]] j]
IC693CHS393/399 7 —
nf—o
REMOTE [E [l:_l
BASEPLATE U
IC693CHS393/399 REMOTE BASEPLATE @

Maximum Cable Distance
from CPU = 700 Feet

(213 meters)

E’\_
*
%
®

i)I

@ Standard Wye Cable

@ Custom Built Point-to-Point Cable
@ 1C693CBL300 Standard Wye Cable, Used as Wye Jumper

@ IC693ACC307 Bus Terminator

Figure 3-13. Example of Connecting Expansion and Remote Baseplates
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Baseplate Mounting Dimensions

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

Series 90-30 PLC baseplates are designed to be panel mounted. Each baseplate has standard
attachment flanges for mounting on an electrical panel. Baseplate dimensions and proper spacing
requirements for installation purposes for both the 5 and 10-slot baseplates with embedded CPU
(Models 311 and Model 313 are 5-slot baseplates; Model 323 is a 10-slot baseplate), and the 5 and
10-slot baseplates for Modular CPUs are shown in figures 3-1 through 3-4.

Note

All 5-slot baseplates have the same mounting dimensions and all 10-slot
baseplates have the same mounting dimensions. Baseplates must be mounted in
the orientation as shown in the following figures for proper cooling.

Embedded CPU (311, 313, and 323) Baseplate Dimensions

Baseplate dimensions and spacing requirements for installation for Models 311, 313, and 323
baseplates are shown below.

1
1% 4.00 —*
(102)

3.54
(90)

1
% 4.00 —"(

10.43
(265)

(250)

8.60

(218)
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I

% 4.00
(102)

|

POWER
'] SUPPLY

|

—

.79
(20)

AL
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.

'

.20 DIA.
(5.08)
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T

T

FRONT VIEW

T

=T

* ALLOWANCE FOR COOLING

T

T

|

512
(130)

|

l

% 4.00
(102)

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

REMOVABLE 1

Figure 3-14. Model 311 and 313 5-Slot Baseplate Dimensions and Spacing Requirements
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Figure 3-15. Model 323 10-Slot Baseplate Dimensions and Spacing Requirements
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Modular CPU, Expansion, and Remote Baseplate Dimensions

Baseplate dimensions and spacing requirements for installation for Modular CPU baseplates are

shown below.

Figure 3-16. Modular CPU, Expansion, and Remote 5-Slot Baseplate Dimensions and Spacing

Requirements

«* 400 g 17.44 400
| (102) (443) (102) | % 400
| 16.85 1 o
1 (428) 102
: | 15.60 ' :
i | (3%6) I i
I : '
| FR =
! I 3L 4 @ NOTE |
1 I
: 154 % .20DIA. !
| (%0) (5:08) | 512
| (TYPICAL) | (130)
1 I
o .
1 RN [ I
1 I
| A l
| _t_ e = == = v
I 1
I 79 NOTE: FRONT VIEW I
' (20 IF THE CABLE IS USED, ALLOW ABOUT 6 INCH HORIZONTAL CLEARANCE !
\ ON THE RIGHT SIDE OF THE RACK FOR ACCESS TO THE CONNECTOR. | * 400
I 1
1 I

* ALLOWANCE FOR COOLING

A ONANCEFORCOOUNG . i

DIMENSIONS IN INCHES,
MILLIMETERS ARE IN PARENTHESIS

REMOVABLE
0 le—— 559 ———!
TERMINAL | (142) [
BLOCK ¥
T
CONNECTOR
FOR —
EXPANSION
CABLE -
HINGED SIDE VIEW
DOOR

Figure 3-17. Modular CPU, Expansion, and Remote 10-Slot Baseplate Dimensions and Spacing

Requirements
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Load Ratings, Temperature, and Mounting Position

The power supply load rating depends on the mounting position of the baseplate and the ambient
temperature.

The load rating with the baseplate mounted upright on a panel is:

m  100% at 60°C (140°F)

Power supply load ratings with the baseplate mounted horizontally are:
m temperature at 25°C (77°F) — full load
m temperature at 60°C (140°F) — 50% of full load

-

GFK-03560 Chapter 3 Baseplates 3-19



3-20

Baseplate Adapter Brackets for 19" Rack Mounting

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

Warning

Be sure to follow grounding instructions in Chapter 2 when using these
adapter brackets. Failure to properly ground the PLC can result in
improper operation, damage to equipment, and injury to personnel.

IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
of a 19" rack. Install the adapter bracket by inserting the tabs at the top and bottom of the
adapter bracket into the corresponding slots at the top and bottom of the plastic baseplate
cover. NOTE: Although the figure below shows the plastic baseplate cover removed, this
is for illustration purposes only. It is not necessary to remove the cover to install the
bracket. With the bracket in place, insert and tighten the two screws (included with the
bracket) through the back of the baseplate holes into the threaded holes in the bracket.

IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside
a 19" rack. A baseplate mounts on the rear panel of this adapter bracket using four §-32
(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its
four slotted holes to the face of the 19" rack using applicable hardware (lock washers

recommended).
IGHT SIDE OF
S oAseriATE T3
_ Insert two screws (1 at top; 1 at bottom)
———— from back of base unit through base unit

————— and bracket. Tighten screws to secure
Q 0 i bracket to base unit.

Note: Baseplate is shown with cover removed for illustration purposes. It
is not necessary to remove the baseplate cover to install the bracket.

Figure 3-18. 1C693ACC308 Front Mount Adapter Bracket Installation
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Dimensions for rack mounting a 10-slot baseplate with the IC693ACC308 Front Mount Adapter

Bracket are shown in the following figure.

3.540 (90)

1.630 (41.4)

i

0.346 8.8) "] 1
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|
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|
|
— |
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|
[ [ [ I 1 I I I I _
] |- =) =) =) |- - - - - -
DIMENSIONS IN INCHES (MILLIMETERS IN
Figure 3-19. Dimensions for 19” Rack Mounting Using IC693ACC308 Adapter Bracket
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0.280 (7.1)
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: 4.000 (101.6)
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Figure 3-20. IC693ACC313 Recessed Mount Adapter Bracket
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Baseplate Comparison Table

Table 3-2. Series 90-30 Baseplate Comparison

Series 90-30 Baseplates
Catalog Number Type Size (Slots)
IC693CPU311 Embedded CPU 5
I1C693CPU313 Embedded CPU 5
1C693CPU323 Embedded CPU 10
IC693CHS397 Modular CPU 5
IC693CHS391 Modular CPU 10
IC693CHS398 Expansion 5
IC693CHS392 Expansion 10
IC693CHS399 Remote 5
IC693CHS393 Remote 10
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Power Supplies

Power Supply Categories

Series 90-30 power supplies are modular types that plug into the left slot of all 90-30 baseplates.
They have been placed into two categories for the purpose of this chapter:

AC/DC Input Power Supplies

m  [C693PWR321, Standard 120/240 VAC or 125 VDC input, 30 watts total output

m  [C693PWR330, High Capacity 120/240 VAC or 125 VDC input, 30 watts total output

DC Input-Only Power Supplies

m  [C693PWR322, 24/48 VDC input, 30 watts total output

m  IC693PWR328 48 VDC input, 30 watts total output

m  [C693PWR331, High Capacity 24 VDC input, 30 watts total output

Power Supply Feature Comparison

GFK-03560

The following table lists the features of the Series 90-30 PLC Power Supplies.

Table 4-1. Power Supply Comparison

Catalog Load Nominal
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR321 |30 Watts | 100 to 240 VAC or |+5 VDC |+24 VDC Isolated |+24 VDC Relay
125 VDC 15 watts |20 watts 15 watts
IC693PWR330 |30 Watts 100 to 240 VAC or |+5 VDC |+24 VDC Isolated |+24 VDC Relay
125 VDC 30 watts | 20 watts 15 watts
IC693PWR322 |30 Watts |24 or 48 VDC +5 VDC |+24 VDC Isolated |+24 VDC Relay
15 watts | 20 watts 15 watts
IC693PWR328 |30 Watts |48 VDC +5VDC |+24 VDC Isolated |+24 VDC Relay
15 watts | 20 watts 15 watts
IC693PWR331 |30 Watts | 24 VDC +5 VDC |+24 VDC Isolated |+24 VDC Relay
30 watts | 20 watts 15 watts

* Total of all outputs combined cannot exceed 30 watts.
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AC/DC Input Power Supplies

IC693PWR321 Standard Power Supply, 120/240 VAC or 125 VDC Input

The IC693PWR321 is a 30 watt supply that can operate from an input voltage source in the range
of 85 to 264 VAC or 100 to 300 VDC. This power supply provides three outputs:

m  +5 VDC output,

m 24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay
modules.

m Isolated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-2. IC693PWR321 Power Supply Capacities

Catalog Load Nominal
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR321 |30 Watts | 100to 240 VAC or |+5 VDC |+24 VDC Isolated |+24 VDC Relay
125 VDC 15 watts |20 watts 15 watts
*Total of all outputs combined cannot exceed 30 watts.
IC693PWR321 GE Fanuc 9o® svsTem
SERIES 90-30 ORUN %TQELA?ORS
OBATT
STANDARD
— POWER SUPPLY
PROGRAMMABLE CONTROLLER
INPUT
| @ | 100-240 VAC
50/60HZ 90 VA
CONNECTIONS | %) | s sow 5
e ol @ g
INTERNAL | %) | _m |:
POWER SOURCE PR
oo o] 1L ] FAT R
24vVDC | @ | _0.BAMAX
N
RS-485
COMPATIBLE
T SERIAL PORT
: BN
A — s £ 00
gty =

Figure 4-1. Standard AC/DC Input Power Supply - IC693PWR321

Power supplies must be installed in the leftmost slot in all baseplates.
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Table 4-3. Specifications for IC693PWR321 Standard AC/DC Input Power Supply

(Maximum with Full Load)
Inrush Current

Nominal Rated Voltage 120/240 VAC or 125 VDC
Input Voltage Range

AC 8510264 VAC

DC 100 to 300 VDC
Input Power 90 VA with VAC Input

50 W with VDC Input
4A peak, 250 milliseconds maximum

Output Power 5 VDC and 24 VDC Relay: 15 watts maximum
24 VDC Relay: 15 watts maximum
24 VDC Isolated: 20 watts maximum
NOTE: 30 watts maximum total (all three outputs)
Output Voltage 5VDC: 5.0 VDCto 5.2 VDC (5.1 VDC nominal)

Relay 24 VDC: 24 to 28 VDC
Isolated 24 VDC: 21.5 VDC to 28 VDC

Protective Limits

Overvoltage: 5 VDC output: 6.4 to 7V
Overcurrent: 5 VDC output: 4 A maximum
Holdup Time: 20 milliseconds minimum
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IC693PWR330 High Capacity Power Supply, 120/240 VAC/125 VDC Input

The IC693PWR330 High Capacity Power Supply is rated for 30 watts output. For applications
requiring greater +5V current capacity than is available with the standard supply
(IC693PWR321), this supply allows all 30 watts to be consumed from the +5V supply. It can
operate from an input voltage source in the range of 85 to 264 VAC or 100 to 300 VDC. This
power supply provides the following outputs:

m 5 VDC output.

m  +24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay

modules.

m Isolated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-4. IC693PWR330 Power Supply Capacities

Catalog Load Nominal
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR330 |30 Watts | 100to 240 VAC or |+5 VDC |+24 VDC Isolated |+24 VDC Relay
125 VDC 30 watts |20 watts 15 watts
* Total of all outputs combined cannot exceed 30 watts.
O pwr
IC693PWR330 GE Fanuc o o 1 sysen
Series 90-30 O RuN INDICATORS
O BartT J
HIGH CAPACITY
— POWER SUPPLY
PROGRAMMABL CONTROLLER
—INPUT__
100-240 V;E‘
50/60 HZ 100VA
CONNECTIONS FOR i 2
AC/DC POWER SOURCE L @ [
- [
INTERNAL POWER SOURCE FO " uvee
MODULES REQUIRING 24VDC Joyreur °
RS-485
COMPATIBLE
: SERIAL PORT
%:%:: «——— BATTERY
uTHiom | | CONNECTORS
BACK-UP

BATTERY

Figure 4-2. High Capacity AC/DC Input Power Supply - IC693PWR330
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Table 4-5. Specifications for IC693PWR330 High Capacity AC/DC Input Power Supply

Nominal Rated Voltage
Input Voltage Range
AC
DC

120/240 VAC or 125 VDC

8510264 VAC
100 to 300 VDC

Input Power
(Maximum with Full Load)

Inrush Current

100 VA with VAC Input
50 W with VDC Input

4A peak, 250 ms maximum

Output Power 5 VDC: 30 watts maximum

24 VDC Relay: 15 watts maximum

24 VDC Isolated: 20 watts maximum

NOTE: 30 watts maximum total (all three outputs)
Output Voltage 5VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal)

24 VDC Relay: 24to 28 VDC
24 VDC Isolated: 21.5 VDC to 28 VDC

Protective Limits

Overvoltage: 5 VDC output: 64t07V
Overcurrent: 5 VDC output: 7 A maximum
Holdup Time: 20 ms minimum

Field Wiring Connections for the AC/DC Input Power Supplies

The two AC/DC input power supplies have six terminals for user connections. These connections
are described below.

AC Power Source Connections

The Hot, Neutral, and Ground wires from the 120 VAC power source or L1, L2, and
Ground wires from the 240 VAC power source connect to the system through the top three
terminals of the terminal strip on the front of the power supply.

DC Power Source Connections

Connect the + and - wires from the 125 VDC (nominal) power source to the top two
terminals on the terminal connector. These connections are not polarity-sensitive on an
AC/DC input power supply. (However, the DC Input-only type supplies, which are
discussed later in this chapter, are polarity sensitive.)

Input Overvoltage Protection Devices

This information applies to all Series 90-30 power supplies except IC693PWR322
and IC693PWR328. The overvoltage protection devices for this power supply are
connected internally to pin 4 on the user terminal strip. This pin is normally connected to
frame ground (pin 3) with the supplied jumper strap which is installed at the factory. If
overvoltage protection is not required or is supplied upstream, this feature can be disabled
by removing the jumper strap from pins 3 and 4.
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If you want to Hi-pot test this supply, overvoltage protection must be disabled during the
test by removing the terminal strip jumper strap. Re-enable overvoltage protection after
testing by reinstalling the strap.

1
'
'
1
1
U SR SR
H |
1
1
'
1
'
1
2 (? i
1
1
| | /B)
1
'
1
'
'
1
! |
3 C? | Frame Ground
Jumper Strap Connects H
Overvoltage Protection !
Devices to Frame Ground !
4 9
'
1

Screw Terminals
on Terminal Board

Figure 4-3. Overvoltage Protection Devices and Jumper Strap

Isolated 24 VDC Supply Output Connections

The bottom two terminals of the power supply terminal strip provide connections to the
Isolated +24 volt DC output which can be used to provide power for external circuits
(within power limitations of the supply).

Caution

If the Isolated 24 VDC supply is overloaded or shorted, the
Programmable Logic Controller will stop operation.
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DC Input Only Power Supplies

IC693PWR322 Standard Power Supply, 24/48 VDC Input

GFK-03560Q

The IC693PWR322 is a 30 watt output power supply designed for 24 VDC or 48 VDC nominal

inputs. It will accept an input voltage range from 18 VDC to 56 VDC. Although it is capable of
maintaining all outputs within specifications with input voltages as low as 18 VDC, it will not start
with initial input voltages of less than 21 VDC. This power supply provides the following outputs:

m  +5 VDC output.

m 24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay

modules.

m Isolated +24VDC, which is used internally by some modules, can also be used to provide

external power for 24VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-6. IC693PWR322 Power Supply Capacities

Catalog Load
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR322 |30 Watts 24 0r48 VDC |+5VDC [+24 VDC Isolated 20 |+24 VDC Relay 15
15 watts | watts watts
* Total of all outputs combined cannot exceed 30 watts.
)
IC693PWR322 GE Fanuc O PWR SYSTEM
STATUS
Series 90-30 O RUN | [INDICATORS
BATT|
o
— e,
PROGRAMMABLE CONTROLLER
| @ | + INPUT
CONNECTIONS Jras e
DC POWER | @ | 50 WATT °
SOURCE = 0
INTERNAL POWER | @ | |:
SOURCE FOR @ —
MODULES REQUIRING | | v
24vDC OUTPUT
| @ | _0.8A MAX. o
RS-485
COMPATIBLE
SERIAL PORT

LITHIUM
BACK-UP
BATTERY

: E:::

[— BATTERY
CONNECTORS

Figure 4-4. Series 90-30 24/48 VDC Input Power Supply - IC693PWR322

Chapter 4 Power Supplies

4-7




Table 4-7. Specifications for IC693PWR322 Power Supply

Nominal Rated Voltage 24 or 48 VDC
Input Voltage Range

Start 21t0 56 VDC

Run 18 to 56 VDC
Input Power 50 watts maximum at full load
Inrush Current 4A peak, 100 ms maximum
Output Power 5VDC: 15 watts maximum

24 VDC Relay: 15 watts maximum
24 VDC Isolated: 20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5VDC: 5.0 VDCto 5.2 VDC (5.1 VDC nominal)

24 VDC Relay: 24 t0 28 VDC
24 VDC Isolated: 21.5 VDC to 28 VDC

Protective Limits

Overvoltage: 5 VDC output: 6.4t07V
Overcurrent; 5 VDC output: 4 A maximum
Holdup Time: 14 ms minimum
Standards Refer to data sheet, GFK-0867B, or later version for

product standards, and general specifications.

Calculating Input Power Requirements for IC693PWR322

The following graph is a typical 24/48 VDC power supply efficiency curve. A basic procedure for
determining efficiency of the 24/48 VDC power supply follows the figure.

50
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40
AVERAGE 30 ]
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WATT
(WATTS) 0 _
10 —
| | | | | |
5 10 15 20 25 30

TOTAL OUTPUT POWER (WATTS)
Figure 4-5. Typical Efficiency Curve for 24/43 VDC Power Supply
Note

Start-up surge at full load is 4 amps for 250 milliseconds (maximum).
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Input Power/Current Calculation

Determine total output load from typical specifications listed for individual modules in
Chapters 2 and 3.

Use the graph to determine average input power.

Divide the input power by the operating source voltage to determine the input current
requirements.

Use the lowest input voltage to determine the maximum input current.
Allow for start-up surge current requirements.

Allow margins (10% to 20%) for variations.

Chapter 4 Power Supplies




IC693PWR328 Standard Power Supply, 48 VDC Input

The IC693PWR328 is a 30 watt output power supply designed for 48 VDC nominal input. It will
accept an input voltage range from 38 VDC to 56 VDC. This power supply provides the following
outputs:

m  +5 VDC output.

m 24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay
modules.

m [solated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-8. IC693PWR328 Power Supply Capacities

Catalog Load
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR328 |30 Watts 48 VDC +5 VDC |+24 VDC Isolated 20 |+24 VDC Relay 15
15 watts | watts watts
* Total of all outputs combined cannot exceed 30 watts.
O pwr
IC693PWR328 GE Fanuc O OK SYSTEM
STATUS
Series 90-30 O RUN INDICATORS
O BarT|
e
STANDARD
— POWER SUPPLY
PROGRAMABLE CONTROLLER
CONNECTIONS o
FOR
DC POWER | @ | 50 WATT °
SOURCE - 0
INTERNAL POWER | | |:
SOURCE FOR @ _
MODULES REQUIRING | | e
24vDC OUTPUT
| @ | _0.8A MAX. o
RS-485
COMPATIBLE
: SERIAL PORT
*%‘\> BATTERY
utHiom | ! “* | CONNECTORsS
BACK-UP

BATTERY

Figure 4-6. Series 90-30 48 VDC Input Power Supply - IC693PWR328
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Table 4-9. Specifications for IC693PWR328 Power Supply

Nominal Rated Voltage 48 VDC

Input Voltage Range 38to 56 VDC

Input Power 50 watts maximum at full load
Inrush Current 4A peak, 100 ms maximum
Output Power 5VDC: 15 watts maximum

24 VDC Relay: 15 watts maximum
24 VDC Isolated: 20 watts maximum
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5VDC: 5.0 VDCto 5.2 VDC (5.1 VDC nominal)

24 VDC Relay: 24 to 28 VDC
24 VDC Isolated: 21.5 VDC to 28 VDC

Protective Limits

Overvoltage: 5 VDC output: 6.4t07V
Overcurrent; 5 VDC output: 4 A maximum
Holdup Time: 14 ms minimum
Standards Refer to data sheet, GFK-0867B, or later version for

product standards, and general specifications.

Calculating Input Power Requirements for IC693PWR328

The following graph is a typical 48 VDC power supply efficiency curve. A basic procedure for
determining efficiency of the 48 VDC power supply follows the figure.

50
450
40
AVERAGE 3¢ —
INPUT
POWER
(WATTS) oo —
10 -
I I I I I I
5 10 15 20 25 30

TOTAL OUTPUT POWER (WATTS)
Figure 4-7. Typical Efficiency Curve for IC693PWR328 Power Supply
Note

Start-up surge at full load is 4 amps for 250 milliseconds (maximum).
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Input Power/Current Calculation for IC693PWR328 Power Supply
m  Determine total output load from typical specifications listed for individual modules in
Chapter 12.
m  Use the graph to determine average input power.

m  Divide the input power by the operating source voltage to determine the input current
requirements.

m  Use the lowest input voltage to determine the maximum input current.
m  Allow for start-up surge current requirements.

m  Allow margins (10% to 20%) for variations.
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IC693PWR331 High Capacity Power Supply, 24 VDC Input

GFK-03560Q

The Series 90-30 DC input High Capacity power supply (IC693PWR331) is a 30 watt wide range
supply designed for 24 VDC nominal inputs. For applications requiring greater +5V current
capacity than is available with the standard supply, this supply allows all 30 watts to be consumed
from the +5 V output. It will accept an input voltage range from 12 VDC to 30 VDC. Although it
is capable of maintaining all outputs within specifications with input voltages as low as 12 VDC, it

will not start with initial input voltages of less than 18 VDC. This power supply provides the
following outputs:

m  +5 VDC output.

m  +24 VDC Relay power output which provides power to circuits on Series 90-30 Output Relay
modules.

m Isolated +24 VDC, which is used internally by some modules, can also be used to provide
external power for 24 VDC Input modules.

The load capacity for each output of this power supply is shown in the following table.

Table 4-10. 1C693PWR331 Power Supply Capacities

Catalog Load
Number Capacity Input Output Capacities (Voltage/Power *)
IC693PWR331 |30 Watts 12t0 30 +5VDC |+24 VDC Isolated 20 |+24 VDC Relay 15
VDC 30 watts | watts watts
* Total of all outputs combined cannot exceed 30 watts.
IC693PWR331 O PWR
GE Fanuc O oK SYSTEM
STATUS
Series 90-30 O RuN INDICATORS
O Barr, J
HIGH CAPACITY
— POWER SUPPLY
zROGRAMMABL CONTROLLER
|| e
24VDC
50 WATT 5
CONNECTIONS FOR -
DC POWER SOURCE | @ O
o |
INTERNAL POWER SOURCE ' 24v0C
METRILES REQUIRING 24VDC Quteut. o
RS-485
COMPATIBLE
SERIAL PORT
é:%::> BATTERY
LITHIUM 5 CONNECTORS
BACK-UP

BATTERY

Figure 4-8. Series 90-30 24 VDC Input High Capacity Power Supply - IC693PWR331

Chapter 4 Power Supplies 4-13



Table 4-11. Specifications for IC693PWR331 Power Supply

Nominal Rated Voltage
Input Voltage Range
Start
Run

24 VDC

18 to 30 VDC
12 to 30 VDC

Input Power
Inrush Current

50 watts maximum at full load
*

Output Power

5 VDC: 30 watts maximum * *

24 VDC Relay: 15 watts maximum

24 VDC Isolated: 20 watts maximum

NOTE: 30 watts maximum total (all three outputs)

Output Voltage

5VDC: 5.0 VDCto 5.2 VDC (5.1 VDC nominal)
24 VDC Relay: 19.2 to 28.8 VDC
24 VDC Isolated: 19.2 VDC to 28.8 VDC

Protective Limits
Overvoltage:
Overcurrent;

5 VDC output: 6.4to7V
5 VDC output: 7 A maximum

Holdup Time:

10 ms minimum

Standards

Refer to data sheet, GFK-0867B, or later version for
product standards, and general specifications.

*  Dependent on installation and power supply impedance characteristics.
** Derate per Figure 2-22 at ambient temperatures above 50°C (122°F).

Current Derating for Higher Temperatures

6.1
6.0

5.8

5.6

54

52

5VDC
CURRENT

4.8

4.6

4.4

4.2

4.0

20 30 40 50 55 60

AMBIENT TEMPERATURE (°C)

Figure 4-9. 5VDC Current Output Derating for Temperatures above 50°C (122°F)
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Calculating Input Power Requirements for IC693PWR331

Use the following procedure to determine input power requirements for the 24 VDC High Capacity
Power Supply:

m  Determine total output power load from typical specifications listed for
individual modules at the end of this chapter.

m  Multiply the output power by 1.5 to determine the input power value.

m  Divide the input power value by the operating source voltage to determine the
input current requirements

m  Use the lowest input voltage to determine the maximum input current
m  Allow for start-up surge current requirements

m  Allow margins (10% to 20%) for variations

Field Wiring Connections to the DC Input-Only Power Supplies

GFK-03560Q

DC Power Source Connections

The + and - wires from the DC power source connect to the top two terminals on the
terminal strip. The + wire should be connected to the top terminal screw, and the - wire to
the second screw (counting from the top down). The ground connection connects to the
third screw. This connection scheme is clearly marked on the front of these power
supplies.

Isolated 24 VDC Supply Output Connections

The bottom two terminals of the power supply terminal strip provide connections to the
Isolated +24 volt DC output which can be used to provide power for external circuits
(within power limitations of the supply).

Caution

If the Isolated 24 VDC supply is overloaded or shorted, the
Programmable Logic Controller will stop operation.
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Common Series 90-30 Power Supply Features

Status Indicator Lights on all Power Supplies

Four LEDs are located on the upper right front of the power supply faceplate. The purpose of these
LEDs is as follows:

PWR

OK

RUN

BATT

The top green LED, labeled PWR, provides an indication of the operating state of the
power supply. The LED is ON when the power supply has a correct source of power and
is operating properly, and OFF when a power supply fault occurs or power is not applied.

The second green LED, labeled OK, is steady ON if the PLC is operating properly, and
OFF if a problem is detected by the PLC.

The third green LED, labeled RUN, is steady ON when the PLC is in the RUN mode.

The bottom red LED, labeled BATT, will be ON if the memory backup battery voltage is
too low to maintain the memory under a loss of power condition; otherwise it remains
OFF. Ifthis LED is ON, the Lithium battery must be replaced before removing power
from the rack, or PLC memory may be lost.

Input Overvoltage Protection Devices

This information applies to all Series 90-30 power supplies except IC693PWR322
and IC693PWR328. The overvoltage protection devices for this power supply are
connected internally to pin 4 on the user terminal strip. This pin is normally connected to
frame ground (pin 3) with the supplied jumper strap which is installed at the factory. If
overvoltage protection is not required or is supplied upstream, this feature can be disabled
by removing the jumper strap from pins 3 and 4.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the
test by removing the terminal strip jumper strap. Re-enable overvoltage protection after
testing by reinstalling the strap.
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Figure 4-10. Overvoltage Protection Devices and Jumper Strap

Output Voltage Connections to Backplane (All Supplies)

GFK-03560Q

The following figure illustrates how these three output voltages are connected internally to the
backplane on the baseplate. The voltage and power required by modules installed on the baseplate
is supplied through the baseplate connectors.

POWER SUPPLY BACKPLANE USE/COMMENTS

USED INTERNALLY ON ANALOG INPUT,

| |
I 124V I
-—|>|1_ O #>| ANALOG OUTPUT, AND DC INPUT MODULES.
- | |
- | | | ALsO AVAILABLE ON EXTERNAL
- | I | | TERMINALS ON DC INPUT MODULES AND
- O-1GND. ON FRONT OF POWER SUPPLY FOR
I ’: USER APPLICATIONS.
| |
| |
| |
_ NR24V >
. | | |
- I | USED INTERNALLY ON
- - | ~ | | RELAY OUTPUTS
O-RGND >
SINGLE | |
POINT | |
CONNECTION | |
| |
P5V
— Iy —C >
| |
DC | | USED INTERNALLY ON CPU,
| I INPUTS, OUTPUTS, ETC.
LGND
l O L g
| |
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| |
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Figure 4-11. Interconnection of Power Supplies
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Overcurrent Protection (all Supplies)

The 5V logic output is electronically limited to 3.5 amps (7 amps for high capacity supplies). An
overload (including short circuits) is sensed internally and causes the supply to shut down. The
supply will continually try to restart until the overload is removed. An internal fuse in the input
line is provided as a backup. The supply will usually shut down before the fuse blows. The fuse
also protects against internal supply faults.

Timing Diagram

The timing diagram below shows the relationship of the DC input to the DC outputs and to the
Power Supply OK signal (PSOK) generated by the power supply. When power is first applied, the
PSOK signal goes false. This line remains false for a minimum of 20 msec after the +5V bus is
within specifications, then it becomes true.

If input power is interrupted, the +5V bus will remain within specifications and PSOK will remain
true a minimum of 10 milliseconds. PSOK then goes false. The +5V bus will remain within
specifications for an additional 4 milliseconds minimum to allow an orderly shutdown of the
system.

INPUT INPUT
POWER MOMENTARY POWER
ON POWER OFF
v -’l LOSS ¥
VOLTAGE VOLTAGE
OVERSHOOT OVERSHOOT
5% (MAX) 5% (MAX)
1 .
+5V OUTPUT /~—% v / 3 N
GAVTYP) / I 97% (MIN) HOLD I HOLD \
0
¥ — p ¥ *—up =
TIME* TIME
0MS 0MS
(MIN) (MIN)
4MS [
(MIN)
PSOK— | L
*HOLD-UP TIME: 20 ms, minimum for IC693PWR321/330
14 ms, minimum for IC693PWR322
10 ms, minimum for IC693PWR331/332
Figure 4-12. Timing Diagram for all Series 90-30 Power Supplies
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CPU Serial Port Connector on Power Supply (All Supplies)
A 15-pin D-type female connector, accessed by opening the hinged door on the right front of the
power supply, provides the connection to a CPU serial port which is used to connect to:
m A programmer (usually a personal computer) running GE Fanuc PLC programming software.
m  The GE Fanuc Hand-Held Programmer.

m  Other serial devices.
a43832

0000

T

J | elelaleld]| 1
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IN—
RS-485

©)
COMPATIBLE
SERIAL PORT -
=1

Figure 4-13. Serial Port Connector

m  The serial port connector is only functional in a power supply that is installed in a baseplate
that also contains the CPU. The serial port is not functional on a power supply that is installed
in an expansion or remote baseplate.

m  Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power
supply must be included in the calculation for maximum power consumption (see “Power
Supply Loading Calculations” in Chapter 12).

CPU Serial Port Information

The serial port connector on the power supply accesses the CPU serial port, which is a feature of all
Series 90-30 CPUs. See Chapter 5, “CPUs” for information on this serial port.
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Backup Battery for RAM Memory (All Supplies)

The long-life Lithium battery (IC693ACC301) used to maintain the contents of the CMOS RAM
memory in the CPU is accessed by removing the cover plate located at the bottom of the power
supply faceplate. This battery is mounted on a plastic clip attached to the inside of this cover.

The battery is wired to a small Berg female connector that connects to either of the two Berg male
connectors mounted on the Power Supply printed circuit board. This battery can be replaced with

power applied to the PLC.
o
(¢}
[}
© BATTERY
., CONNECTORS
[O]
[O]
ol | D
[O]
[O] LITHIUM

BACK-UP
) BATTERY

Figure 4-14. Backup Battery for RAM Memory

Caution

If a Low Battery Warning (BATT LED turns ON) occurs, replace the
battery located in the power supply before removing power from the rack.
Otherwise, there is a possibility that data will be corrupted or the
application program will be cleared from memory.

Additional Battery Information

For additional information on the memory backup battery, see the chapter, “Memory Backup and
Backup Battery.”
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CPUs

CPU Types for Series 90-30 PLCs

There are numerous CPU models available for the Series 90-30 PLC which differ in speed, I/O
capacity, size of user memory, and advanced features. This variety of models gives a system
designer considerable flexibility in choosing the one best suited to the system being designed.
There are two basic types of CPUs, Embedded and Modular. The embedded types fulfill the need
for a good low cost PLC, but lack the power, expandability, and versatility of the modular systems.
In the embedded types, the CPU is built into the baseplate. In the modular types, the CPU is
contained inside a plug-in module.

Embedded CPUs

GFK-03560

The embedded CPUs are part of an embedded CPU baseplate. In these products, the CPU and
memory integrated circuit chips are soldered to the backplane board of the baseplate. This chapter
discusses the CPU features of these products. Details about the baseplate features are located in
Chapter 2. There are three different embedded CPUs: Model 311 (IC693CPU311), Model 313
(IC693CPU313), and Model 323 (IC693CPU323). The embedded CPUs have the following basic
features:

m  The CPU type cannot be changed. It is soldered to the backplane board in the baseplate.

m  They do not support the use of Expansion or Remote racks, so an embedded CPU baseplate
does not have an expansion connector like the modular baseplates do. This means that if you
have an application that requires more than 10 modules, you will have to use a modular CPU
system.

m  The models 311 and 313 are 5-slot baseplates, and the model 323 is a 10-slot baseplate. Since
they do not require a plug-in CPU module, all numbered slots, including Slot 1, can be used
for I/O or Option modules.

m  The memory back-up battery is located in the Power Supply module; so if the Power Supply is
unplugged from the baseplate, the battery will be disconnected from the memory circuits,
which are located on the backplane circuit board. However, the backplane circuit board
contains a high value capacitor, called a ”’super capacitor,” that can store enough charge to
maintain the memory circuits for a short period of time if the Power Supply is removed or its
battery is disconnected. See the section “Super Capacitor Memory Backup” in Chapter 6.

m  These CPUs do not have a time-of-day (TOD) clock.
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Modular CPUs
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Figure 5-1. Models 311 and 313 (5-Slot) Embedded CPU Baseplates

The modular CPUs consist of a CPU, memory, and associated integrated circuit chips soldered to
circuit board which is mounted in a plug-in module. The modular CPUs include the model CPU331
and higher. The modular CPUs have the following basic features:

A CPU module must be installed in Slot 1 of a modular CPU baseplate. Slot 1 is a unique size
and type that only fits a CPU module (or special Option modules). Slot 1 is labeled CPU/I.
Details on modular CPU baseplates are located in Chapter 2.

Modular CPUs support expansion and remote baseplates, so A 25-pin D-type female
expansion connector is located at the right end of the CPU baseplate for connection to an
expansion or remote baseplate.

Since the CPU is modular, it can readily be replaced or changed to a different type if desired.

Only one CPU is allowed per system, and it must be mounted in a CPU baseplate. If more
than one baseplate is used in a system, the additional ones must be either expansion or remote
types that do not contain a CPU.

A modular CPU baseplate is always assigned, by default, Rack Number 0.
All have a time-of-day (TOD) clock.
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Figure 5-2. 1C693CHS397 5-Slot Modular CPU Baseplate

General CPU Features
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Microprocessor

The microprocessor type varies by the CPU model:

m 80188 microprocessor for CPU models 311/313/323/331
m  80C188XL microprocessor for CPU models 340/341

m  80386EX microprocessor for CPU models 350-364

m 586 microprocessor for CPU model 374

The microprocessor provides all fundamental sweep and operation control, and execution of all
non-boolean (as used here, the term boolean refers to discrete logic such as contacts and coils)
functions. Boolean functions in the modular CPUs are handled by a dedicated VLSI (Very Large
Scale Integration) Instruction Sequencer Coprocessor (ISCP). All Series 90-30 CPUs use RAM
working memory.

CPU Serial Port (Connector on Power Supply)

A 15-pin D-type female connector, accessed by opening the hinged door on the right front of the
power supply, provides the connection to a CPU serial port which is used to connect to:

m  aprogrammer (usually a personal computer) running GE Fanuc PLC programming software.
The IC690ACC901 Miniconverter/cable kit is a convenient way to access this port. See
Appendix D for details.

m  the IC693PRG300 GE Fanuc Hand-Held Programmer (CPU374 does not support the HHP.)
See Chapter 11 for details.

m  the [C200ACCO003 EZ Program Store device. See GFK-1811 for details. (CPU374 only)

m other serial devices.
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Figure 5-3. CPU Serial Port Connector on Power Supply

This serial port is RS-485 compatible, and uses the GE Fanuc SNP (Series Ninety Protocol)
protocol (slave only). Breakfree SNP became the default protocol on all serial ports on the
Series 90-30 CPUs, starting with firmware release 9.00 for CPUs 350-364, and firmware
release 8.20 for CPUs 311-341. For details, see page 5-13.

The serial port connector is only functional in a power supply that is installed in a baseplate
that also contains the CPU. It is not functional on a power supply that is installed in an
expansion or remote baseplate.

Any device connected to the serial port that uses +5 VDC power from the Series 90-30 power
supply must be included in the calculation for maximum power consumption (see the heading
“Power Supply Loading Calculations” in Chapter 12).

All Series 90-30 CPUs have this serial port arrangement. The 351, 352, and 363 CPUs have
additional serial ports, described in a later section of this chapter.

Caution

Care must be taken that common mode voltage specifications are met for
connections to this serial port. Common mode conditions that exceed those
specified will result in errors in transmission and/or damage to Series 90
PLC components. Common mode specifications are discussed in
Appendix A. When the common mode voltage specification is exceeded, a
port isolator such as the GE Fanuc IC690ACC903 must be used. See
Appendix G for details on this port isolator.

Memory Volatility

The term volatility refers to the issue of whether or not a certain memory type retains or loses its
contents (data) when power is removed from it.

Volatile memory - memory that loses its contents when power is removed. RAM memory is
inherently volatile. Therefore, when the PLC is turned off, a backup battery is necessary if
data loss in RAM memory is to be prevented.

Non-volatile memory - memory that retains its contents when power is removed. The various
types of PROM (Programmable Read-Only Memory) memory are non-volatile.
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RAM Memory

Every Series 90-30 CPU uses RAM memory for its ”working memory.” The RAM chips used are
of the CMOS type. CMOS RAM is an acronym for Complimentary Metal-Oxide Semiconductor,
Random Access Memory. CMOS RAM is a relatively fast, low power memory that can be easily
examined (read) and changed (written to).

In the embedded CPU models, RAM memory is mounted on the backplane board. In the modular
CPU models, RAM memory is mounted inside the CPU module. A backup battery is usually used
to preserve the contents of RAM memory when power is off.

RAM Memory Backup/Backup Battery Information

Please see Chapter 6 for the following information:
m  RAM memory backup recommendations.

m  Backup battery information such as estimated life, replacing, determining battery age using
date codes, etc.

m  Running without a backup battery.

m  Low battery warning methods.

Programmable Read-Only Memory (PROM) Types

There are three types of PROM devices used in Series 90-30 CPUs:

EPROM: Erasable Programmable Read-Only Memory. It is a plug-in integrated circuit memory
device that can be erased with an ultraviolet light. EPROMs can be read when installed in the PLC,
however in order to write new data to them, they must be removed from the PLC and written to
using an external PROM burning device.

EEPROM: Electrically Erasable Programmable Read-Only Memory. It is a plug-in integrated
circuit memory device that can be erased and written to while installed in the PLC.

Flash Memory: A variation of the EEPROM type memory. It also is an integrated circuit device
that can be erased and written to while installed in the PLC. One advantage of CPUs having flash
memory storage of firmware, is that firmware can be updated by writing from a Personal Computer
through a PLC serial port to flash memory. No modules have to be removed for flash firmware
upgrade.

Uses of PROM devices in the 90-30 CPUs

PROM-type devices are used in two ways in the 90-30 CPUs:
m  To store CPU firmware
m  To store user data, which consists of program, configuration, and register data.

The following table shows the types of PROM devices each CPU uses.
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Table 5-1. CPU Firmware and PROM Configurations

Firmware EPROM EEPROM Flash
CPU (standard) | (for user memory) | (for user memory) | (for user memory)

CPU311 EPROM Optional Optional N/A

CPU313 EPROM Optional Optional N/A

CPU323 EPROM Optional Optional N/A

CPU331 EPROM Optional Optional N/A

CPU340 EPROM N/A N/A Optional
CPU341 EPROM *Optional * Optional *QOptional
CPU350 Flash N/A N/A Standard
CPU351 Flash N/A N/A Standard
CPU352 Flash N/A N/A Standard
CPU360 Flash N/A N/A Standard
CPU363 Flash N/A N/A Standard
CPU364 Flash N/A N/A Standard
CPU374 Flash N/A N/A Standard

* Early versions of the CPU341 support optional EPROM and optional
EEPROM only. Starting with hardware version IC693CPU341-J and Firmware
version 4.61, only optional Flash is supported.

CPU Firmware

The CPU firmware contains the basic operating instructions for the PLC. Firmware is developed
by a GE Fanuc product engineering group. It is stored in either EPROM or Flash memory,
depending on the particular CPU.

CPU Firmware Upgrade (Update)

From time to time, new firmware is released. A new firmware version may contain support for
new features or improvements to existing features. Once a new version of CPU firmware is
released, all new CPU modules will be sold with that version. The Technical Support section of
the GE Fanuc Web site lists CPU revision histories, matching version numbers to associated
features. See Chapter 13 for information on the GE Fanuc Web site. Users who could benefit from
a new firmware release may choose to upgrade their CPU by installing new firmware. Upgrades
come in two formats, depending on the type of CPU to be upgraded. The "CPU Firmware and
PROM Configuration” table in this chapter shows which type of firmware storage device each CPU
has. The two types are:

m  EPROM - For CPUs with firmware stored in EPROM, the upgrade is done by replacing the
CPU’s EPROM chips(s). The upgrade kit contains new EPROM chip(s), update labels, and
installation instructions. To upgrade the EPROM in an embedded CPU system, the module in
slot 1 must be unplugged to gain access to the PROM socket on the baseplate. In the case of a
modular CPU, the CPU must be unplugged and disassembled.

m  Flash - For CPUs with firmware stored in Flash, the upgrade is done by copying a new
firmware file to the CPU’s Flash memory. An upgrade kit may be purchased from GE Fanuc.
The upgrade kit contains the necessary files, update labels, and instructions. This method does
not require disassembling the module. The file downloading is done either through the port on
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the power supply, or through a port on the front of the CPU module (if it has one). The
applicable method will be documented in your upgrade kit instructions. Downloadable
firmware upgrade files are also found in the Technical Support area of the GE Fanuc Web site.
See Chapter 13 for Web site information.

To order an upgrade kit, write down the full catalog number of your module from the module
identification label on the side of the module, determine your current firmware revision level, then
call your PLC distributor. If you are not sure what firmware version you currently have, see the
heading on the next page “Determining CPU Revision Levels (Versions).”

Flash Firmware Upgrade Procedure

The operating system firmware is updated by connecting a PC compatible computer to the
applicable PLC serial port and running the PC Loader software included with the firmware floppy
disk.

The computer used for this task should be an IBM AT compatible or better PC with a minimum
640K of RAM, one 3.5” or high density 5.25” floppy drive, MS-DOS version 3.3 or later, a hard
drive, and an RS-232 serial port. In addition, a miniconverter/serial cable is required. The following
miniconverter/serial cable kit is available:

m  IC690ACCI901, Miniconverter Kit (RS-232/RS-485) with cable and 9-pin to 25-pin adapter.
(This product is documented in Appendix D.)

Determining CPU Revision Levels (Versions)

If you plan to make changes to your system, you will need to know if your CPU can support those
changes. The features and capabilities of your CPU are determined by its revision levels (hardware
and firmware). This section discusses methods that you can use to determine your CPU’s revision
levels and associated features and capabilities.

Direct Methods

m  Obtain the information from the Important Product Information (IPI) sheet that came with your
CPU. However, if your CPU firmware has been upgraded, the IPI will not indicate the current
revision level.

m  The surest way to determine a CPU’s firmware revision level is to read it from the CPU by
using your programmer. Your programmer must be connected to the PLC and be in Online or
Monitor mode, and the PLC must be powered up. For example, on the Logicmaster ”PLC
STATUS and CONTROL” screen is an item called ’SOFTWARE REVISION.” The data
displayed in that field (such as 6.04) is the firmware revision level. See the Logicmaster 90-30
Programming Software User’s Manual, GFK-0466 (or the user’s manual for the programming
software you use), for additional details.

Indirect Method

Check the catalog number printed on the module identification label on the side of the module.
On all Series 90-30 modules, this catalog number indicates the module’s revision level(s). For
some CPUs, the catalog number contains a single letter at the end to indicate the CPU’s overall
revision level. For example,
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IC693CPU341-]

This tells us that the module has a revision level J. Later CPU modules are produced with two
revision letters, such as:

IC693CPU351-EK

The first letter stands for the hardware revision level and the second for the firmware revision
level.

These letters can be cross-referenced to the firmware version. A revision history list for Series
90-30 products, including CPUs, can be found in the GE Fanuc web site technical support area
(www.gefanuc.com/support/) that cross-references revision letters, firmware versions, and
related features. Also, if you have access to the progression of IPIs that were issued for the
particular CPU (these are available on the GE Fanuc PLC InfoLink CD-ROM) you can find
the desired cross-reference. Of course, you can also contact your distributor or GE Fanuc for
help.

If your firmware has been upgraded in the past, a small label that comes in the upgrade kit
should be attached to the side of the module next to the module identification label to indicate
the current firmware revision level. However, the label could have been forgotten; so to be
sure, you may want to read the information from the CPU with a programmer as described in
the “Direct Method” above. On models with EPROM firmware, the firmware revision level
will also be printed on the EPROM.

EPROM and EEPROM User Program Storage Options

The Model 311, 313, 323, 331, and an earlier version of the Model 341 CPUs have a User PROM
option for storing user application programs, register data, and configuration data in non-volatile
memory. Application programs are usually developed in a CPU’s battery-backed RAM memory
and executed from this RAM memory. But, if additional program integrity, or operation of the
PLC without a battery is desired, an optional EEPROM or EPROM can be installed in a spare
socket (labeled PROGRAM PROM) on the embedded CPU baseplates or in a socket inside the
Model 331 CPU module (and inside the early versions of Model 341 CPU prior to hardware
version IC693CPU341-J and firmware release 4.61). The Model 331 CPU module (and the early
versions of Model 341) has a jumper labeled JP1 located next to the EEPROM/EPROM socket to
allow you to select either EEPROM or EPROM. These jumper positions are shown below.

Jumper Selects
3-2 EEPROM
2-1 EPROM

Comparing EPROM and EEPROM Features

For one-time applications, an EEPROM is the more practical of the two. It can be created in the
PLC itself and doesn’t require any additional outside equipment. An EPROM is not as convenient
to create. It must be created outside the PLC using an EPROM burner. Because an EPROM is less
expensive than an EEPROM, if you need to reproduce multiple copies of a program to use on a
large number of identical controls, it may be cost effective to use EPROMs, especially if you
already have an EPROM burner.
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1. Install an EEPROM in the PROM socket of the PLC you will use to develop the application

program.

2. Develop and debug the program in RAM memory, then write it to the EEPROM.

3. Remove the EEPROM from the PLC and install it in the EPROM burner as a master to make
one or more EPROMs.

4. [Install the blank EPROM in the EPROM burner and copy the program on the EEPROM to the

blank EPROM.

5. Install the EPROM in the PLC’s PROM socket, then copy its contents into RAM memory.

The EPROM then serves as an on-board backup to RAM memory.

Note:  Your CPU can be configured to load the application program stored in the PROM device
automatically into RAM memory when the CPU is powered-up. See “Running Without a
Memory Backup Battery” in Chapter 6 for details.

Caution

If PROM is configured (on the CPU configuration screen) as the power-up
program source and a PROM device is not present in the PROM socket, or a
blank PROM is in the socket, on a power-up cycle, a blank program will be
copied into the CPU’s RAM memory and the program in RAM memory will
be lost. Always keep a backup copy of your current program files in case of

an emergency.

EEPROM and EPROM devices, listed in the following table, are available from GE Fanuc.

Table 5-2. EPROM and EEPROM Catalog Numbers

Catalog Number

Description

GE Fanuc
Part Number

Third Party Source
Vendor Part Number

1C693ACC305 (Qty 4)

28C256 EEPROM, 350ns

44A725999-000

XICOR X28C256P
XICOR X28C256P25
XICOR X28HC256P-15

IC693ACC306 (Qty 4)

32Kx8 UV EPROM, 150ns

44A723379-000

NEC PD27C256AD-15
Atmel AT27C256-15DC1
Toshiba TC57256AD-15
Hitachi HN27C256AG-15
AMD  AM27C256-150DC
Intel TD27C256A-1

The Model 340, 341 (later versions), 350, 351, 352, 360, 363, 364, and 374 CPUs have Flash
memory for user program storage. (Note that versions of the Model 341 CPU prior to firmware
release 4.61 had EEPROM memory.) The Read/Write/Verify process for user programs is the
same for Flash memory as it is for EEPROM operations. Flash memory operations (Read, Write,
or Verify) are accessed from the Program Utilities Function menu or from another Program
Utilities screen in the Logicmaster 90-30/20/Micro programming software.
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Series 90-30 CPU Capacities

The following table describes the maximum capacities and operating features for the Series 90-30
PLC CPU models. For State Logic CPUs, see “System Specifications for Series 90-30 State Logic
CPUs” in Chapter 9.

Table 5-3. Series 90-30 CPU Capacities

CPU Speed, Input | Output Register User Program Floating
Model (MHz) Processor | Points Points Memory Memory Point
(Maximum) Math
CPU311 10 80188 160" 160" 1K (Bytes) 6K (Bytes) no
CPU313 10 80188 160" 160" 2K (Bytes) 12K (Bytes) no
CPU323 10 80188 3202 3202 2K (Bytes) 12K (Bytes) no
CPU331 10 80188 512 512 4K (Bytes) 16K (Bytes) no
CPU340 20 80C188XL 512 512 19.9K (Bytes) 32K (Bytes) no
CPU341 20 80C188XL 512 512 19.9K (Bytes) 80K (Bytes) no
CPU350 25 80386EX 2048 2048 19.9K (Bytes) 32K (Bytes) yes
CPU351 25 80386EX 2048 2048 Note 3 Note 4 yes
CPU352 25 80386EX 2048 2048 Note 3 Note 4 yes®
CPU360 25 80386EX 2048 2048 Note 3 Note 4 yes
CPU363 25 80386EX 2048 2048 Note 3 Note 4 yes
CPU364 25 80386EX 2048 2048 Note 3 Note 4 yes
CPU374 133 586 2048 2048 Note 3 Note 4 yes®

Maximum of 160 combined I + O points.
Maximum of 320 combined I + O points.
Configurable from 128 to 32,640 words, in 128 word increments.

)

Depends on assigned values for configurable word memory (%R, %AQ, %AI). Maximum is 240K Bytes.
CPU352 and CPU374 have hardware-based floating point math. Other CPUs have firmware-based floating point math.

[ I SNS)

User Memory Addresses (References)

Data in the Series 90-30 PLC programs is referenced by its memory address. A reference indicates
the way that data is stored in the PLC. A reference specifies both a memory type and a precise
location (number) within that memory type. For example:

%I100001 specifies address 1 in input memory.
%R00256 specifies address 256 in register memory.

Difference Between a Memory Address and a Nickname

The % symbol is used to distinguish memory addresses from nicknames. For example, %117 (or
%I000017) is a memory address. The similar term, 117 (it has no % sign), is viewed by the PLC as
a nickname and could be used with most memory addresses. For example, if you had a motor in
your plant called “Infeed No. 17,” and it was commonly referred to as ”I17” by the people in your
plant, you might wish to use I17 as the nickname for the output coil (%Q11) that turns on that
motor. You are allowed to do so because the PLC can distinguish between the nickname, 117 (your
nickname for memory address %Q11), and memory address %I17.
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The user references referred to in the following tables are explained in the Series 90-30 PLC CPU
Instruction Set Reference Manual, GFK-0467.

Table 5-4. Range and Size of User References for CPU Models 311-341

Reference (Memory) Type Model 311/313/323 Model 331/340/341
Reference Range Size Reference Range Size
User program logic Not applicable 6K bytes Not applicable CPU331: 16K bytes
CPU340: 32K bytes
CPU341: 80K bytes
Discrete inputs %10001 — %I10320* 512 bits %10001 — %I0512 512 bits
Discrete outputs %Q0001 — %Q0320* 512 bits %Q0001 — %Q0512 512 bits
Discrete globals %G0001 — %G1280 1280 bits %G0001 — %G1280 1280 bits
Internal coils %MO0001 — %M 1024 1024 bits %MO0001 — %M 1024 1024 Bits
Temporary coils %T0001 — %T0256 256 bits %T0001 — %T0256 256 bits
System status references %S0001 — %S0032 32 bits %S0001 — %S0032 32 bits
%SA001 — %SA032 32 bits %SA0001 — %SA0032 32 bits
%SB001 — %SB032 32 bits %SB0001 — %SB0032 32 bits
%SC001 — %SC032 32 bits %SC0001 — %SC0032 32 bits
System register references %R0001 — %R0512 (311) | 512 words %R0001 — %R2048 2K words (331)
%R0001 — %R1024 (313) [ 1024 words %R0001 — %R9999 9999 words (340/341)
Analog inputs %AI001 — %AI064 64 words %AI0001 — %AI0128 128 words (331)
%AI0001 — %AI1024 1024 words (340/341)
Analog outputs %AQ001 — %AQ032 32 words %AQ001 — %AQ064 64 words (331)
%AQ001 — %AQ256 256 words (340/341)
System registers** %SR001 — %SR0O16 16 words %SR001 — %SR0O16 16 words

* 160 physical I/O maximum with 16 point modules installed; 320 maximum with 32 point modules installed.

** May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User’s Manual, GFK-0402) ; may not be

referenced in a user’s logic program.
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Table 5-5. Range and Size of User References for CPU Models 350 through 374

Reference Type Model 350/351/352/360/363/364/374 CPU
Reference Range Size
Maximum User memory* Not applicable 240K Bytes, configurable
(CPU350: 32K Bytes, fixed)
Discrete inputs %I0001 — %I12048 2048 bits
Discrete outputs %Q0001 — %Q2048 2048 bits
Discrete globals %G0001 — %G1280 1280 bits
Internal coils %MO0001 — %M4096 4096 bits
Temporary coils %T0001 — %T0256 256 bits
System status references %S0001 — %S0032 32 bits

%SA001 — %SA032 32 bits
%SB001 — %SB032 32 bits
%SC001 — %SC032 32 bits

System register references %R0001 — %R32640* | 128 — 32,640 words, configurable.
(CPU350: 9999 words, fixed,)

Analog inputs %AI001- %AI132640* | 128 — 32,640 words, configurable.
(CPU350: 2048 words, fixed)
Analog outputs %AQ001-%AQ32640* 128 — 32,640 words, configurable.
(CPU350: 512 words, fixed)
System registers** %SR001 — %SR028 28 words

*  Depends on user-defined value(s) of configurable memory.

**  May be viewed only with a Hand-Held Programmer (see the Hand-Held Programmer User’s
Manual, GFK-0402) ; may not be referenced in a user’s logic program.

Application Program Compatibility

Programs that have been developed on Series 90-30 CPUs 311-341 will automatically be
translated by the programming software when used on CPUs 350-374. Programs created or
translated for CPUs 350-374 will automatically be translated when used with CPUs 311-341;
however, be aware that some CPUs support features, such as floating-point math or larger memory
sizes, that are not supported by other CPUs. In those cases, attempting to load a program to a CPU
not supporting one or more of the programmed or configured features will result in an error.
However, in some cases it may be possible to edit the program and configuration to make them
compatible with the targeted CPU.

CPU Time-of-Day (TOD) Clock Accuracy

The accuracy of the Series 90-30 time-of-day clock is ?9 seconds per day across the rated
operating temperature range of 0-60°C. The accuracy is relatively stable at any fixed temperature.
For applications that require greater accuracy, the following suggestions are furnished:

m  For an installation where the temperature of the CPU is stable, measure the amount of time
drift for a 24 hour period, then program a “correction” factor into the ladder program to add or
subtract seconds periodically to keep the CPU time accurate. The instruction to use in this
case is Service Request #7, “Change/Read Time-of-Day Clock.” At the appropriate time, a
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Service Request would read the TOD clock, an ADD instruction would add the correction
value to it, and another Service Request would write the new value to the TOD clock. A
possible drawback to this method is that if you replace your CPU you will have to determine a
new correction factor. Also, this method is affected by temperature changes, so its success is
based on holding the CPU’s ambient temperature stable.

m [fmore accuracy is needed, the PLC could be interfaced to a third party solution such as a
radio link or Global Positioning System (GPS) satellite system.

Breakfree SNP Protocol

Breakfree SNP became the default protocol on all serial ports on the Series 90-30 CPUs, starting
with Firmware Release 9.00 for CPUs 350-364, and Firmware Release 8.20 for CPUs 311-341.
The breakfree feature makes the protocol compatible with a wider variety of modems. This feature
is compatible with existing SNP master units such as computers running PLC programming
software, or PCM modules. In a few applications, primarily where a combination of multi-drop
SNP communications and very short PLC sweep times are used, users may desire, for performance
reasons, to disable breakfree SNP. Breakfree SNP can be disabled and re-enabled via
Communications Request instructions. The Series 90 PLC Serial Communications User’s Manual,
GFK-0582 documents these Communications Request instructions.

The 350-374 group of CPUs was developed to meet the needs of customers requiring increased
memory size, faster processing speed, and additional features not available on the 311-341 CPUs.

Compatibility With Hand-Held Programmer (HHP) and Memory Card

m  The user program in CPUs 350—374 cannot be viewed or edited with the Series 90-30 Hand-
Held Programmer (IC693PRG300). You must use one of the GE Fanuc programming
software packages to create or edit CPU 350—-374 user programs.

m  The Series 90 Memory Card (used on the Hand-Held Programmer) is not supported by CPUs
350—374.

m  The only operations supported by the HHP’s PROGRAM mode are writing to and reading from
the CPU’s flash memory.

m  Although the HHP’s CONFIG mode can be used to perform basic configuration of these
CPUs, it cannot handle specialized parameters such as those pertaining to the embedded
Ethernet Interface in the CPU364/374.

m  The HHP can be used to change the Time-of-Day Clock unless the Mem Protect configuration
parameter is set to Enabled and the keylock switch is in the ON (Protect) position.

m  The HHP can be used to edit data values in %R registers.
m  The HHP can be used to invoke or clear overrides on CPUs 350—364
m  The CPU374 does not support the HHP.
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350-374 CPU Advanced Features

Advanced

features of

350 -374

CPUs
Feature CPU350 CPU351 CPU352 CPU360 CPU363 CPU364 CPU374
Memory 32K 240K 240K’ 240K 240K’ 240K 240K
fixed Configurable | Configurable | Configurable | Configurable | Configurable [ Configurable

Serial Ports | 1 3 3 1 3 1 1
Floating- Yes' Yes' Yes Yes' Yes' Yes' Yes'
Point Math | (Firmware) |(Firmware) |(Hardware) |(Firmware) [(Firmware) [(Firmware) |(Hardware)
Flash Yes Yes Yes Yes Yes Yes Yes
Memory
Key Switch | Yes Yes Yes Yes Yes Yes Yes
Sequential Yes! Yes' Yes' Yes' Yes' Yes' Yes'
Event
Recorder
Embedded No No No No No Yes' Yes'
Ethernet
Interface

! Denotes features supported in CPU firmware release 9.0 and later.

Details of 350 — 374 CPU Advanced Features

Upgrading Older CPUs

Older versions of the CPU firmware do not support some of the features in the table above (see
table footnote). These features may be added to older 350 — 360 CPUs by upgrading them to CPU
firmware version 9.0 or later. (The 363 and 364 CPUs were equipped with firmware version 9.0
when released as new products.) No hardware changes are required for this upgrade. For more

information on the subject of upgrading, see the heading “CPU Firmware Upgrades” earlier in this
chapter.

Memory/Configurable Memory

Starting with CPU firmware version 9.0, the 351-374 CPUs have 240K of user-configurable
memory. The CPU350 has 32K of fixed memory. The configurable memory feature lets you
specify the amount of %R, %Al, and %AQ word memory. Discrete memory (%I, %Q, %M, etc.)
sizes are not configurable. Word memory can be configured from 128 to 32,640 words in 128
word increments, which gives 255 possible sizes. The amount of memory available for a user
program depends on how much is configured for word memory.

Note:  Configurable Memory has limited support in Logicmaster Version 9.02
and later (limited to 16K %R words, 8K %AI words, and 8K %AQ
words), and full support in Control (Version 2.2 and later), VersaPro (all
versions), and CIMPLICITY Machine Edition Logic Developer-PLC
(all versions).
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Additional Serial Ports (CPU351, CPU352, CPU363)

Although all Series 90-30 CPUs have a serial port that is accessed through the connector on the
power supply, the CPU351, CPU352, and CPU363 each have two additional serial ports. The
connectors for these additional serial ports are mounted on the front of each CPU. These two built-
in serial ports eliminate the need for the CPU to access serial ports across the PLC backplane,
resulting in better system performance. These two ports support the SNP/SNP-X master and slave
protocols (see “Breakfree SNP Protocol” on page 5-13.), RTU slave protocol (in Firmware Version
8.0 and later), and the Serial I/O feature (in Firmware Version 8.0 and later) that lets you create a
custom serial output. Instructions on how to use these ports can be found in the Series 90 PLC
Serial Communications User’s Manual, GFK-0582C or later.

Floating-Point Math

All Series 90-30 CPUs can work with integer numbers. (The set of integer numbers consists of all
positive and negative whole numbers, including zero.) The floating-point math feature enables a
CPU to work with decimal numbers in addition to integer numbers. It also provides trigonometric,
logarithmic, exponential, and radian conversion functions. Floating-point math is also referred to as
“real number” math. The CPU352 and CPU374 have always had hardware-based floating-point
math capabilities due to the built-in math co-processor chip. Starting with CPU firmware release
9.0, all of the other CPUs in the 350-364 CPU group were provided with firmware-based floating-
point math capability. Although there is a speed difference between the hardware-based floating-
point math of the CPU352 and CPU374 and the firmware-based type, this will not be significant to
many users. For applications where faster performance is important, the CPU352 and CPU374 are
the best choice. The floating-point math instructions are explained in the Series 90-30 PLC CPU
Instruction Set Reference Manual, GFK-0467K or later.

Flash Memory

All of the 350-374 CPUs have built-in Flash memory, which serves two purposes:
m [t provides non-volatile storage of the CPU firmware.

m [t gives you the option of storing program, configuration, and register data in non-volatile
Flash memory. Two ways of using this memory are: (1) to store an on-board backup copy of
user memory (although we still recommend that you keep a separate backup copy of your
complete program folder), and (2) for running in a battery-less scheme. For details, please see
Chapter 6.

Keyswitch

All 350 — 374 CPUs have a keyswitch; however, some versions of the CPU firmware do not
support all of the keyswitch features (see the section “Determining CPU Revision Levels” earlier in
this chapter). These differences are described in this section. Note that the keyswitches on some of
these CPUs are labeled ON/RUN and OFF/STOP and on others are just labeled ON and OFF.
Regardless of the labeling, all of these keyswitches work as described below:

m  Flash Memory Protection: This standard, hard-wired feature can be used to prevent Flash
memory from being changed by unauthorized people (people without a key). When the key
switch is in the ON position, Flash memory cannot be changed (written to). This keyswitch
feature will always be in effect, regardless of how the next two configurable features are set.
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m  Run/Stop (configurable): This feature was introduced in CPU firmware release 7.0. It is, by
default, disabled. It is not functional unless the R/S Switch: parameter on the CPU
configuration screen is set to Enabled. This feature, when enabled, lets you stop the PLC by
turning the key switch to OFF, or start the PLC running by turning the key switch to ON (if
there are no faults).

If the PLC has a non-fatal fault, turning the key switch from OFF to ON will cause the RUN
light on the power supply to flash for 5 seconds. If you again turn the key switch OFF, then
ON during the 5 seconds, the fault will clear and the PLC will go into run mode (and the RUN
light will stay ON).

If the PLC has a fatal fault, you will not be able to use the keyswitch to either clear the fault
or put the PLC into run mode. You will have to correct the cause of the fault before being able
to resume operation.

m  RAM Memory and Override Protection (configurable): This feature was introduced in
CPU firmware release 8.0. This feature is, by default, disabled. It is not functional unless the
Mem Protect: parameter on the CPU configuration screen is set to Enabled. If this feature is
enabled and the keyswitch is ON, (1) user RAM memory cannot be changed (2) discrete points
cannot be overridden, and (3) the TOD clock cannot be changed with the Hand Held
Programmer (however, the TOD clock can still be changed using programming software).

Protect your keys. Each new 350-374 CPU is supplied with a pair of keys for the key switch. If
you use one or more of the key switch protection features described above, we recommend you
carefully guard your keys. If they are lost, misplaced, or stolen, you may be locked out from
working on your PLC, and unauthorized persons may have access to it. Replacement keys can be
purchased under part number 44A736756-G01. This kit contains three sets of CPU keys. All 350—
374 CPUs use the same key.

Of course, you can choose to not use any of the keyswitch protection features, in which case you
can leave the keyswitch set to the OFF position, and leave the two configurable keyswitch features
set at their default (disabled) settings. Then, you will not need to use a key to access the PLC.

Sequential Event Recorder (SER) Instruction

This functional instruction (programmed in ladder logic) was introduced in CPU firmware release
9.0 and is available in all of the 350 — 374 CPUs that have this firmware. The purpose of the SER
is to provide a dynamic troubleshooting and debugging tool. In effect, it takes ”snapshots” of the
on/off status of groups of discrete points that you specify. You also specify how many of these
snapshots to take, when and how often they will be taken, and where in memory they will be
stored. The stored snapshots can be analyzed to see the time relationship of the bits sampled.
Please see the Series 90-30 PLC CPU Instruction Set Reference Manual, GFK-0467K or later for
details on using this instruction. Some feature highlights:

m  An SER function block collects up to 32 contiguous or non-contiguous bits per sample.
m  Each SER function block can capture up to 1024 samples.

m Ifthe SER is embedded in a periodic subroutine, sampling rate is determined by the periodic
subroutine execution rate.

m  Only the trigger sample is time stamped. The trigger sample can be time-stamped in BCD
(maximum resolution of 1 s) or POSIX format (maximum resolution of 10ms). The time
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stamp is only placed once at the trigger point. The SER does not support more than one time
stamp per recording.

The SER can be configured for pre-, mid-, or post-trigger modes.

Embedded Ethernet Interface (CPU364 and CPU374)

The CPU364 and CPU374 consist of a CPU and an Ethernet Interface combined in one module.
These modules offer Ethernet capabilities formerly available only with the separate
IC693CMM321 Ethernet module. The CPU364 and CPU374 offer several advantages compared
to using a separate CPU and Ethernet module:

It only occupies one slot in the PLC baseplate compared to the two slots required by separate
CPU and Ethernet modules.

The CPU374 has two 10/100 BASE-T/TX ports connected to an embedded network switch.

The IC693CMM321 Ethernet module requires an external transceiver. The CPU364 does not
require one since it has this functionality built-in. To use this internal transceiver, connect to
the 10BASE-T port. However, if you choose, you may use an external transceiver by
connecting to the CPU364’s AAUI port, which bypasses the internal transceiver (see
Appendix J for GE Fanuc transceiver information).

The CPU374 does not require an external transceiver for either of its 10/100 BASE T/TX
ports.

Because they both reside in the CPU module, the CPU and Ethernet Interface can
communicate without using the PLC backplane. This provides faster communications speed
compared to using separate CPU and Ethernet modules, which have to use the slower path
across the PLC backplane.

Beginning with Firmware Release 9.1, the Ethernet Global Data (EGD) and configurable
Name Resolution features were added to the CPU364. The CPU374 supports EGD, but not
Name Resolution. These features are not supported by the IC693CMM321 Ethernet module.
Logicmaster software does not support these features. They are supported only in Control,
Version 2.2 or later, all versions of VersaPro software, and CIMPLICITY Machine Edition
software Logic Developer-PLC. For details about these features, please see publication GFK-
1541A or later, TCP/IP Ethernet Communications for the Series 90 PLC User’s Manual.
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Hardware Features of the 350-364 CPUs

CPU350 and CPU360 Hardware Features

These two modules look identical except for labeling.

m  These modules feature an LED light, labeled “PS Port” that indicates serial port activity
through the serial connector on the PLC power supply. Typically, this LED will flash while
data is being transferred through the port, and will stay off when the port is inactive.

m  These modules also have the keyswitch, described earlier in this chapter, that is standard on the
350-364 CPUs.

CPU Firmware Upgrade
The CPU firmware, which is stored in Flash memory, is loaded through the serial port connector on
the PLC Power Supply.
O%ter OBer
CPU 350 CPU 360
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These three modules are similar in features and functionality. The CPU351 and CPU352 look
identical except for labeling. The CPU363 has the same features as the other two, but the
orientation of its Port 1 and Port 2 connectors is reversed from those of the CPU351 and CPU352,
and its LED indicator lights, key switch, and shield ground connector are in different locations.
(The shield ground connector is on the front panel of the CPU363, labeled “FRAME,” but is
located on the bottom of the CPU351 and CPU352 modules.)

CPU 351

PS o
P1 Orort SNP
op1
P2 CPU 363
\ Oop2
ON/RUN

/ A\

]
PIN 1

| — PIN1

bORT 2

RS-485 — |
| — PIN1 PORT 2

— RS-485

o

i
Ir

Shield Ground
Connector

Figure 5-4. CPUs 351, 352, and 363

CPU Firmware Upgrade

The CPU firmware, which is stored in Flash memory, is loaded through the Port 1 connector on
these modules’ faceplate using Loader software supplied with the firmware upgrade kit. The
IC693CBL316 cable can be used for this purpose (see Chapter 10 for data sheet on this cable).

Keyswitch

This is a standard CPU keyswitch, discussed earlier in this chapter.
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Shield Ground Connection Tab

This tab is located on the bottom of the CPU351 and 352 modules and on the front of the CPU363
module. It is used to make the module’s shield ground connection. A wire with the applicable
terminal ends is supplied with the module for this purpose. Please see the section "Module Shield
Grounding” in Chapter 2 (“Installation”) for details.

Serial Ports

The 351, 352, and 363 CPUs have three serial ports. One is accessed through a connector on the
PLC power supply (standard serial port found on all Series 90-30 CPUs), and the connectors for the
other two are on the modules’ front panel, labeled Port 1 and Port 2.

The CPU351, 352, and 363 serial ports are configurable using the programming software
configuration function. Each port can also be configured using a COMM_REQ. For details about
using these ports and about the COMM_REQ instruction, please see publication GFK-0582, Series
90 PLC Serial Communications User’s Manual.

Serial Port Front Panel Connectors

m  Port 1, the top port is RS-232 compatible. This port has a 6-pin RJ-11 connector. This
connector has female contacts and is similar to modular jacks commonly used for telephones
and modems. The IC693CBL316 can be used to access this port, providing a direct connection
to an RS-232 device without the need for a converter. See Chapter 10 for a datasheet on this
cable.

m  Port 2, the bottom port is RS-485 compatible. Access to Port 2 is through a 15-pin D
connector that has female contacts.

Serial Port Status LEDs

The CPU351 and CPU352 have three LEDs that indicate the status of serial port activity on the
CPU.

m  The SNP LED on the CPU351 and CPU352 is called PS Port on the CPU363. This refers to
the port that uses the serial connector on the PLC’s power supply. This LED flashes when data
is being transferred through the port. It remains off when the port is inactive.

m  The P1 LED will flash when data is being transferred through Port 1, the RS-232 port. It
remains off when the port is inactive.

m  The P2 LED will flash when data is being transferred through Port 2, the RS-485 port. It
remains off when the port is inactive.
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Protocols Supported

Starting with Firmware Release 9.00, breakfree SNP became the default protocol on the three
Serial Ports on these modules. See “Breakfree SNP Protocol” on page 5-13 for details.

SNP Port (Through Power Supply Connector)

m  SNP slave
m  SNP-Xslave

Port 1 and Port 2 (Through Module’s Front Panel Connectors)

m  SNP master and slave
m  SNP-X master and slave
m  RTU slave (starting with Firmware Release 8.0)

m  Serial I/O - Limited functionality (write only) starting with Firmware Release 8.0, will have
full functionality (read and write) starting with Firmware Release 10.0. Used with autodialer
feature to call a pager. To use this feature, configure protocol as Custom. See GFK-0582,
Series 90 PLC Serial Communications User’s Manual for details.
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Pin Assignments for CPU351, CPU352, and CPU363 Serial Ports 1 & 2

The following two tables describe the pin assignments for each of the two front panel serial ports
on the CPU351, CPU352, and CPU363.

Table 5-6. Port 1 (RS-232)

Pin Signal

Number Name Description
1 CTS Clear To Send
2 TXD Transmit Data
3 ov Signal Ground
4 ov Signal Ground
5 RXD Receive Data
6 RTS Request to Send

Table 5-7. Port 2 (RS-485)
Pin Signal

Number Name Description
1 Shield Cable Shield
2 NC No Connection
3 NC No Connection
4 NC No Connection
5 +5VDC Logic Power *
6 RTS(A) Differential Request to Send
7 SG Signal Ground
8 CTS(B?) [ Differential Clear To Send
9 RT Resistor Termination
10 RD(A) Differential Receive Data
11 RD(B°) Differential Receive Data
12 SD(A) Differential Send Data
13 SD(B) Differential Send Data
14 RTS(B’) |Differential Request To Send
15 CTS(A’) [ Differential Clear To Send

*  Note that Pin 5 provides Isolated +5 VDC power (100 mA maximum) for
powering external options.
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CPU364 Hardware Features
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This module has four LED indicator lights, an Ethernet Restart pushbutton, a standard CPU
keyswitch, three port connectors, and a shield ground connection tab (labeled “FRAME”).

CPU 364

LAN
STAT S

PS
EOK a O rort
@

© ETHERNET
RESTART

1 PORT 1
1] RS-232
PIN 1

I
:

10BASE T

s =

[0

LED Indicators

There are four LED Indicators. Three relate to the Ethernet interface: EOK, LAN, and STAT.
These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations.
The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications

for the Series 90 PLC User’s Manual.

The fourth LED, PS PORT, is for the CPU’s serial port and is not related to the Ethernet interface.
This LED will flash while data is being transferred through the SNP serial port connector on the
PLC power supply, and will stay off when the port is inactive. (On some early production 364
CPUgs, this LED is labeled “SNP.”) All Series 90-30 CPUs have this standard serial port.

Ethernet Restart Pushbutton

This pushbutton performs four functions: LED test, Restart, Restart and enter Software Load state,
and Restart and enter Maintenance state. These are detailed in GFK-1541, TCP/IP Ethernet
Communications for the Series 90 PLC User’s Manual.
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Keyswitch

This is a standard CPU keyswitch, discussed earlier in this chapter.

Front Panel Connectors

The full functionality of these ports is detailed in GFK-1541, TCP/IP Ethernet Communications for
the Series 90 PLC User’s Manual.

m  Port 1, RS-232 - This connector is used for two purposes: (1) To connect a terminal or
terminal emulator to access the Station Manager software on the Ethernet Interface. (2) To
connect to a Personal Computer that will be used to update the Ethernet Interface firmware
(the CPU firmware is updated separately through the connector on the power supply). This
RJ-11 connector has the same pinout as Port 1 of the CPUs 351, 352, and 353, shown in Table
5-5. The IC693CBL316 cable can be used to access this port. See Chapter 10 for a data sheet
on this cable.

m  AAUI port - This 14-pin AAUI port connects via a user-supplied IEEE 802.3 transceiver
cable to an external Ethernet-compatible transceiver such as the GE Fanuc catalog number
IC649AEA102 (for 10Base T) or IC649AEA103 (for 10Base 2). See Appendix J for details on
these transceivers.

m  10Base T port - This 8-pin, RJ-45 port provides a direct connection to a 10Base T (twisted
pair) Ethernet network without the need for an external transceiver.

Shield Ground Connection Tab

This tab is used to make the module’s shield ground connection. A wire with the applicable
terminal ends is supplied with the module for this purpose. Please see the section “CPU363 and
364 Shield Grounding” in Chapter 2 (“Installation”) for details.

Firmware Upgrade

m The CPU firmware, which is stored in Flash memory, is loaded through the serial port
connector on the PLC Power Supply using a personal computer that has been equipped with
the loader and CPU firmware software.

m  The Ethernet Interface firmware, stored in Flash memory, is loaded through the module’s front
panel Port 1 connector using a personal computer that has been equipped with the loader and
Ethernet firmware software. Cable IC693CBL316 is required (see Chapter 10 for details on
this cable).
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CPU374 Hardware Features
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This module has eight LED indicators, an Ethernet Restart pushbutton, a standard CPU keyswitch,
three port connectors, and a shield ground connection tab (labeled “FRAME”).

LAN
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PORT 2
—1'5 100Mbps

E

10/100 ETHERNET
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LED Indicators

There are four LED Indicators. Three relate to the Ethernet interface: EOK, LAN, and STAT.
These can be ON, OFF, FLASHING slow, or FLASHING fast in several different combinations.
The full functionality of these LEDs is detailed in GFK-1541, TCP/IP Ethernet Communications

for the Series 90 PLC User’s Manual.

The fourth LED, PS PORT, is for the CPU’s serial port and is not related to the Ethernet interface.
This LED will flash while data is being transferred through the SNP serial port connector on the
PLC power supply, and will stay off when the port is inactive. All Series 90-30 CPUs have this
standard serial port.

Ethernet Restart Pushbutton

This pushbutton performs four functions: LED test, Restart, Restart and enter Software Load state,
and Restart and enter Maintenance state. These are detailed in GFK-1541, TCP/IP Ethernet
Communications for the Series 90 PLC User’s Manual.
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Keyswitch

This is a standard CPU keyswitch, discussed on page 3-15.

Front Panel Connectors

The full functionality of these ports is detailed in GFK-1541, TCP/IP Ethernet Communications for
the Series 90 PLC User’s Manual.

Station Mgr - This connector is used to connect a terminal or terminal emulator to access the
Station Manager software on the Ethernet Interface. This RJ-11 connector has the same pinout
as Port 1 of the CPUs 351, 352, 353, and 364 shown in Table 5-5. The IC693CBL316 cable
can be used to access this port. See Chapter 10 for a data sheet on this cable.

10/100 Ethernet (Port 1 and Port 2) — these two 8-pin, RJ-45 ports provide a direct
connection to an Ethernet network via an embedded network switch.

The two Ethernet ports are 10-BASE-T/100-BASE-Tx Autonegotiating Full-Duplex ports,
which provide direct connection to one or two 10-BASE-T/100-BASE-TX cat 5 (twisted pair)
Ethernet LAN cables. Cables may be shielded or unshielded, and direct or cross-over. Please
note that the ports are connected to an embedded switch. There is not a separate IP address for
each port.

The LINK/ACT LED on each port goes on when a network link is established and blinks when
data is being transferred through the port. The 100Mbps LED goes on if the network link has
been established at 100 MBPS and goes off if the network link has been established at
10Mbps.

Shield Ground Connection Tab

This tab is used to make the module’s shield ground connection. A wire with the applicable
terminal ends is supplied with the module for this purpose. Please see the section “CPU363, 364,
and 374 Shield Grounding” in Chapter 2 (“Installation”) for details.

Firmware Upgrade

The CPU and Ethernet Interface firmware, which is stored in Flash memory, is loaded through
the serial port connector on the PLC Power Supply using a personal computer that has been
equipped with the loader and CPU firmware software.
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CPU Data Sheets
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This section provides data sheets describing each of the Series 90-30 CPU modules. For
information on the State Logic CPUs, see Chapter 9, “State Logic Products.”

CPU Model List

I1C693CPU311
I1C693CPU313
1C693CPU323
1C693CPU331
I1C693CPU340
1C693CPU341
IC693CPU350
IC693CPU351
I1C693CPU352
I1C693CPU360
I1C693CPU363
IC693CPU364
I1C693CPU374

Chapter 5 CPUs

5-slot baseplate with embedded CPU, 1K Byte Register Memory
5-slot baseplate with embedded CPU, 2K Bytes Register Memory
10-slot baseplate with embedded CPU

CPU module, 10 MHz

CPU module, 20 MHz, 32K Bytes User Program Memory

CPU module, 20 MHz, 80K Bytes User Program Memory

CPU module, 25 MHz

CPU module, 25 MHz, with two extra serial ports

CPU module, 25 MHz, math coprocessor, two extra serial ports
CPU module, 25 MHz

CPU module, 25 MHz, with two extra serial ports

CPU module, 25 MHz, with Ethernet interface

CPU module, 133 MHz, 240K bytes User Program Memory with
Ethernet communications

5-27




CPU311 Catalog Number IC693CPU311

L ] L ] L ] L 1] L ]
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POWER 1 5
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CPU Type 5-slot baseplate with embedded CPU
Total Baseplates per System 1
Load Required from Power Supply 410 milliamps from +5 VDC supply
Processor Speed 10 MegaHertz
Processor Type 80188
Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient
Typical Scan Rate 18 milliseconds per 1K of logic (boolean contacts)
User Program Memory (maximum) 6K Bytes
Discrete Input Points - %l 160 (maximum - combined inputs + outputs)
Discrete Output Points - %Q 160 (maximum - combined outputs + inputs)
Discrete Global Memory - %G 1280 bits
Internal Coils - %M 1024 bits
Output (Temporary) Coils - %T 256 bits
System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)
Register Memory - %R 512 words
Analog Inputs - %Al 64 words
Analog Outputs - %AQ 32 words
System Registers (for reference table viewing 16 words (%SR)
only; cannot be referenced in user logic program)
Timers/Counters 170
Shift Registers yes
Built-in Serial Ports 1 (uses connector on PLC power supply). Supports SNP slave
and SNP-X slave protocols.
Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.
Override no
Battery Backed Clock no
Interrupts no
Type of Memory Storage RAM and optional EPROM or EEPROM
PCM/CCM Compatibility no
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CPU313

Catalog Number IC693CPU313

PROGRAMMABLE
CONTROLLER

BASE 5-SLOT
WITH CPU

[cauTion]

USER PROGRAM
AND REGISTER
VALUES MAY BE
LOST IF POWER
SUPPLY IS
REMOVED FOR
LONGER THAN

@ i HOUR

SYSTEM
PROM

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

©000000000000000;
©00000000000!
00000000000

POWER 1
o Y

. A

00000000000000

PROGRAM
PROM

000000000009

G

CPU Type

5-slot baseplate with embedded CPU

Total Baseplates per System

1

Load Required from Power Supply

430 milliamps from +5 VDC supply

Processor Speed

10 MegaHertz

Processor Type

80188

Operating Temperature

0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate

0.6 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum)

12K Bytes (6K bytes prior to release 7)

Discrete Input Points - %l
Discrete Output Points - %Q

160 (maximum - combined inputs + outputs)

160 (maximum - combined outputs + inputs)

Discrete Global Memory - %G 1280 bits
Internal Coils - %M 1024 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

1024 words

Analog Inputs - %Al

64 words

Analog Outputs - %AQ

32 words

System Registers (for reference table viewing
only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters

170

Shift Registers

yes

Built-in Ports

1 (uses connector on PLC power supply). Supports SNP slave
and SNP-X slave protocols.

Communications

LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override no
Battery Backed Clock no
Interrupts no
Type of Memory Storage RAM and optional EPROM or EEPROM
PCM/CCM Compatibility no
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CPU323

Catalog Number IC693CPU323
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CPU Type 10-slot baseplate with embedded CPU

Total Baseplates per System

1

Load Required from Power Supply

430 milliamps from +5 VDC supply

Processor Speed

10 MegaHertz

Processor Type

80188

Operating Temperature

0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate

0.6 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum)

12K Bytes (6K bytes prior to release 7)

Discrete Input Points - %l
Discrete Output Points - %Q

320 (maximum - combined inputs + outputs)

320 (maximum - combined outputs + inputs)

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)
Register Memory - %R 1024 words

Analog Inputs - %Al 64 words

Analog Outputs - %AQ 32 words

System Registers (for reference table viewing
only; cannot be referenced in user logic

16 words (%SR)

program)
Timers/Counters 340
Shift Registers yes

Built-in Ports

1 (uses connector on PLC power supply). Supports SNP slave
and SNP-X slave protocols.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override no

Battery Backed Clock no

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compatibility no
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CPU331 Catalog Number IC693CPU331

CPU Type

Single slot CPU module

Total Baseplates per System

5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply

350 milliamps from +5 VDC supply

1 (uses connector on PLC power supply). Supports
SNP/SNP-X slave protocols. Requires CMM module
for SNP/SNP-X master, CCM, or RTU slave support;
PCM module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet,
FIP, Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts no

Type of Memory Storage RAM and optional EPROM or EEPROM

PCM/CCM Compeatibility

Yes

Processor Speed 10 MegaHertz CPU3N
Processor Type 80188

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.4 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 16K Bytes

Discrete Input Points - %I 512

Discrete Output Points - %Q 512

Discrete Global Memory - %G 1280 bits

Internal Coils - %M 1024 bits

Output (Temporary) Coils - %T 256 bits

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R 2048 words

Analog Inputs - %AI 128 words

Analog Outputs - %AQ 64 words

System Registers (for reference table viewing | 16 words (%SR)

only; cannot be referenced in user logic program)

Timers/Counters 680

Shift Registers yes

Built-in Ports =1
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CPU340 Catalog Number IC693CPU340

CPU Type

Single slot CPU module

Total Baseplates per System

5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply

490 milliamps from +5 VDC supply

Processor Speed

20 MegaHertz

Processor Type

80C188XL

Operating Temperature

0to 60 degrees C (32 to 140 degrees F) ambient

CPU340

Typical Scan Rate

0.3 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 32K Bytes
Discrete Input Points - %l 512
Discrete Output Points - %Q 512
Discrete Global Memory - %G 1280 bits
Internal Coils - %M 1024 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

9999 words

Analog Inputs - %Al 1024 words
Analog Outputs - %AQ 256 words
System Registers (for reference table viewing 16 words (%SR)
only; cannot be referenced in user logic program)

Timers/Counters >2000

Shift Registers yes

Built-in Ports

1 (uses connector on PLC power supply). Supports
SNP/SNP-X slave protocols. Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave support; PCM
module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts yes

Type of Memory Storage RAM and optional Flash

PCM/CCM Compeatibility yes
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Catalog Number IC693CPU341

CPU Type

Single slot CPU module

Total Baseplates per System

5 (1 CPU baseplate + 4 expansion and/or remote)

Load Required from Power Supply

490 milliamps from +5 VDC supply

Processor Speed

20 MegaHertz

Processor Type

80C188XL

Operating Temperature

0 to 60 degrees C (32 to 140 degrees F) ambient

CPU341

Typical Scan Rate

0.3 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) 80K Bytes
Discrete Input Points - %I 512
Discrete Output Points - %Q 512
Discrete Global Memory - %G 1280 bits
Internal Coils - %M 1024 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

9999 words

Analog Inputs - %Al

1024 words

Analog Outputs - %AQ

256 words

System Registers (for reference table viewing
only; cannot be referenced in user logic program)

16 words (%SR)

Timers/Counters

>2000

Shift Registers

yes

Built-in Ports

1 (uses connector on PLC power supply). Supports
SNP/SNP-X slave protocols. Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave support; PCM
module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override yes

Battery Backed Clock yes

Interrupts yes

Type of Memory Storage RAM and optional EPROM or EEPROM for early

versions. Starting with hardware version IC693CPU341-J
and firmware Release 4.61, only RAM and optional Flash
are supported.

PCM/CCM Compeatibility

yes

GFK-03560Q
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CPU350

Catalog Number IC693CPU350

CPU Type

Single slot CPU module

Total Baseplates per System

8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply

670 milliamps from +5 VDC supply

Processor Speed

25 MegaHertz

Processor Type

80386EX

Operating Temperature

0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate

0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum)

32K Bytes (not configurable)

Discrete Input Points - %I 2,048
Discrete Output Points - %Q 2,048
Discrete Global Memory - %G 1,280 bits
Internal Coils - %M 4,096 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

9,999 words

Analog Inputs - %Al

2,048 words

Analog Outputs - %AQ

512 words

System Registers (for reference table viewing
only; cannot be referenced in user logic program)

28 words (%SR)

Timers/Counters

>2,000

Shift Registers

Yes

Ors

PORT]

CPU 350

Built-in Serial Port

1 (uses connector on PLC power supply). Supports
SNP/SNP-X slave protocols. Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave protocol
support; PCM module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupts Supports the periodic subroutine feature

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support

Yes. Firmware-based in firmware releases 9.0 and later.
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CPU351

Catalog Number IC693CPU351

CPU Type

Single slot CPU module

Total Baseplates per System

8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply

890 milliamps from +5 VDC supply

CPU 351 SNP

Processor Speed 25 MegaHertz p1

Processor Type 80386EX P2

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) Starting with firmware Release 9.0, 240K Bytes. Note: ON/RUN
Actual size of available user program memory depends on the ‘/ \)
amounts configured for the %R, %Al, and %AQ configurable gTFS’P UP
word memory types (see below). T
For firmware prior to Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %I 2,048 ';%'_?3; I::]

Discrete Output Points - %Q 2,048

Discrete Global Memory - %G 1,280 bits ——

Internal Coils - %M 4,096 bits 9

Output (Temporary) Coils - %T 256 bits 8§

System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) ';25252 §8

Register Memory - %R Starting with firmware Release 9.0, configurable in 128 word 88
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For \ @ J
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %Al Starting with firmware Release 9.0, configurable in 128 word =

increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Outputs - %AQ

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table viewing
only; cannot be referenced in logic program)

28 words (%SR)

Timers/Counters

>2,000

Shift Registers

Yes

Built-in Serial Ports

Three ports. Supports SNP/SNPX slave (on power supply
connector) and RTU slave, SNP/SNPX master/slave , Serial
I/O (on Ports 1 and 2). Requires CMM module for CCM,;
PCM module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupt Support

Supports the Periodic Subroutine feature.

Type of Memory Storage

RAM and Flash

PCM/CCM Compatibility

Yes

Floating Point Math Support

Yes, firmware-based in firmware Release 9.0 and later.

Model 351 CPU

GFK-03560Q

The CPU351 is supported by Logicmaster 90-30/20/Micro programming and configuration software Release 6.00 and
later releases, and Control programming and configuration software Release 2.0 and later releases.
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CPU352

Catalog Number IC693CPU352

CPU Type Single slot CPU module

Total Baseplates per System 8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply 890 milliamps from +5 VDC supply CPU 352

SNP

Processor Speed 25 MegaHertz P1

Processor Type 80386EX P2

Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum) | Starting with firmware Release 9.0, 240K Bytes. Note: Actual ON/RUN
size of available user program memory depends on the (/ \ )
amounts configured for the %R, %AI, and %AQ configurable g;glp \\
word memory types (see below). =
For firmware prior to Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %l 2,048 i‘;ﬁ;

Discrete Output Points - %Q 2,048
Discrete Global Memory - %G 1,280 bits
Internal Coils - %M 4,096 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %Al

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

PORT 2
RS-485

Analog Outputs - %AQ

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 word with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table
viewing only; cannot be referenced in logic
program)

28 words (%SR)

Timers/Counters

>2,000

Shift Registers

Yes

Built-in Serial Ports

Three ports. Supports SNP/SNPX slave (on power supply
connector) and RTU slave, SNP/SNPX master/slave , Serial
I/O (on Ports 1 and 2). Requires CMM module for CCM,;
PCM module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupt Support

Supports the Periodic Subroutine feature.

Type of Memory Storage

RAM and Flash

PCM/CCM Compatibility

Yes

Floating Point Math Support

Yes, hardware-based (built-in math co-processor)

=
Model 352 CPU

The CPU352 is supported by Logicmaster 90-30/20/Micro programming and configuration software Release 7.00 and
later releases, and Control programming and configuration software Release 2.0 and later releases.
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CPU360 Catalog Number IC693CPU360

CPU Type

Single slot CPU module

Total Baseplates per System

8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply

670 milliamps from +5 VDC supply

Processor Speed

25 MegaHertz

Processor Type

80386EX

Operating Temperature

0 to 60 degrees C (32 to 140 degrees F) ambient

Typical Scan Rate

0.22 milliseconds per 1K of logic (boolean contacts)

User Program Memory (maximum)

Starting with firmware Release 9.0, 240K Bytes. Note: Actual
size of available user program memory depends on the
amounts configured for the %R, %AlI, and %AQ configurable
word memory types (see below). For firmware prior to
Release 9.0, fixed size is 80K bytes.

Discrete Input Points - %l 2,048
Discrete Output Points - %Q 2,048
Discrete Global Memory - %G 1,280 bits
Internal Coils - %M 4,096 bits
Output (Temporary) Coils - %T 256 bits

System Status References - %S

128 bits (%S, %SA, %SB, %SC - 32 bits each)

Register Memory - %R

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

Analog Inputs - %Al

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

OrPs

PORT]

CPU 360

Analog Outputs - %AQ

Starting with firmware Release 9.0, configurable in 128 word
increments from 128 to 16,384 words with Logicmaster and
from 128 to 32,640 words with Control version 2.2. For
firmware prior to Release 9.0, fixed size is 9,999 words.

System Registers (for reference table
viewing only; cannot be referenced in
logic program)

28 words (%SR)

Timers/Counters

>2,000

Shift Registers

Yes

Built-in Serial Ports

1 (uses connector on PLC power supply). Supports SNP slave
and SNP-X slave protocols. Requires CMM module for
SNP/SNP-X master, CCM, or RTU slave protocol support;
PCM module for RTU master support.

Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, and GCM+ option modules.

Override Yes

Battery Backed Clock Yes

Interrupts Yes

Type of Memory Storage RAM and Flash

PCM/CCM Compatibility Yes

Floating Point Math Support

Yes, firmware-based in firmware Release 9.0 and later.
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CPU363

Catalog Number IC693CPU363

CPU Type

Single slot CPU module

Total Baseplates per System

8

(CPU baseplate + 7 expansion and/or remote)
Load Required from Power Supply 890 milliamps from +5 VDC supply o1 OBSRT
Processor Speed 25 MegaHertz
P2 CPU 363
Processor Type 80386EX
ON
Operating Temperature 0 to 60 degrees C (32 to 140 degrees F) ambient
Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts) C@ OFF
User Memory (total) 240K (245,760) Bytes. Actual size of available user
program memory depends on the amounts configured for
%R, %AI, and %AQ configurable word memory types
(see below).
Discrete Input Points - %I 2,048 PORT 1
RS-232
Discrete Output Points - %Q 2,048
Discrete Global Memory - %G 1,280 bits
Internal Coils - %M 4,096 bits
Output (Temporary) Coils - %T 256 bits
System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) —
Register Memory - %R Configurable in 128 word increments from 128 to 16,384 @
words with Logicmaster and from 128 to 32,640 words
with Control version 2.2.
Analog Inputs - %Al Configurable in 128 word increments from 128 to 16,384 Rote5
words with Logicmaster and from 128 to 32,640 words
with Control version 2.2.
Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384 @
words with Logicmaster and from 128 to 32,640 words \ J
with Control version 2.2.
System Registers (for reference table viewing only; | 28 words (%SR) FRAME
cannot be referenced in user logic program) —< /77
Timers/Counters >2.000
Shift Registers Yes =x
Built-in Ports Three ports. Supports SNP/SNPX slave (on power
supply connector). On Ports 1 and 2, supports
SNP/SNPX master/slave and RTU slave. Requires CMM
module for CCM; PCM module for RTU master support.
Communications LAN - Supports multidrop. Also supports Ethernet, FIP,
Profibus, GBC, GCM, GCM+ option modules.
Override Yes
Battery Backed Clock Yes
Interrupt Support Supports the periodic subroutine feature.
Type of Memory Storage RAM and Flash
PCM/CCM Compatibility Yes
Floating Point Mat h Support Yes, firmware-based in firmware Release 9.0 and later.
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CPU364

Catalog Number IC693CPU364

CPU Type

Single slot CPU module with embedded Ethernet Interface

Total Baseplates per System

8 (CPU baseplate + 7 expansion and/or remote)

Load Required from Power Supply | 1.51 Amps from +5 VDC supply O snp
Processor Speed 25 MegaHertz
CPU 364
Processor Type 80386EX s1ar O
Ethernet fuse, replaceable 2.69x2.69x6.1 mm, 125V, 1A, slow acting ON
Operating temperature 0 to 60 degrees C (32 to 140 degrees F) ambient (EP OFF
Typical Scan Rate 0.22 milliseconds per 1K of logic (boolean contacts)
User Memory (total) 240K Bytes. Note: Actual size of available user program memory ETHERNET
depends on the amounts configured for %R, %AlI, and %AQ RESTART
configurable word memory types (see below). o
Discrete Input Points - %l 2,048 ;cs)R2T3;
Discrete Output Points - %Q 2,048 i -
Discrete Global Memory - %G 1,280 bits
Internal Coils - %M 4,096 bits EI9|:I
Output (Temporary) Coils - %T 256 bits
System Status References - %S 128 bits (%S, %SA, %SB, %SC - 32 bits each) AAUI
Register Memory - %R Configurable in 128 word increments from 128 to 16,384 words
with Logicmaster and from 128 to 32,640 words with Control
. oo
version 2.2. (@)
Analog Inputs - %Al Configurable in 128 word increments from 128 to 16,384 words
with Logicmaster and from 128 to 32,640 words with Control
version 2.2. I
Analog Outputs - %AQ Configurable in 128 word increments from 128 to 16,384 words OBASE T
with Logicmaster and from 128 to 32,640 words with Control 1
version 2.2.
- FRAME
System Registers (for reference table | 28 words (%SR)
viewing only; cannot be referenced in logic
program)
Timers/Counters >2.000 L=
Shift Registers Yes

Built-in Serial Ports

1 (uses connector on PLC Power Supply). Supports SNP/SNPX
slave. Requires CMM module for SNP/SNP-X master, RTU slave,
or CCM; PCM module for RTU master support.

Communications Ethernet (internal) - AAUI or 10BASE-T. AAUI requires
external transceiver. 10BASE-T is direct.
Ethernet (additional) - Supports Ethernet option modules.
LAN-Requires option modules for Genius, Profibus, FIP.

Override Yes

Battery Backed Clock Yes

Interrupt Support

Supports the periodic subroutine feature.

Type of Memory Storage

RAM and Flash

PCM/CCM Compatibility

Yes

Floating Point Math Support

Yes, firmware-based.

GFK-03560Q
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CPU374

Catalog Number IC693CPU374

CPU type

Processor speed
Processor Type

Typical Scan Rate

Type of Memory Storage
User Memory (total)

Discrete Input Points - %l

Discrete Output Points - %Q
Discrete Global Memory - %G
Internal Coils - %M

Output (Temporary) Coils - %T
System Status References - %S
Register Memory - %R

Analog Inputs - %Al

Analog Outputs - %AQ

System Registers - %SR
Timers/Counters

Battery Backed Clock

Battery Back Up (Number of months
with no power)

Load Required from Power Supply
EZ Program Store Device

Total Baseplates per System
Interrupt Support

Communications and Programmable
Coprocessor Compatibility

Override
Floating Point Math
Programming Support

Built-in Serial Ports

Protocol Support

Built-in Ethernet Communications
Number of Ethernet Ports

Number of IP Addresses
Protocols

Web Server Support

Operating Temperature
Storage Temperature

Agency Approvals

Low Temperature (LT) Testing

Single slot CPU module with embedded Ethernet Interface
133 MHz

Embedded 586

0.15 milliseconds per 1K of logic (boolean contacts)

RAM and Flash

240KB (245,760) Bytes. Note: Actual size of available user
program memory depends on the amounts configured for %R,
%AlI, and %AQ configurable word memory types.

2,048 (fixed)

2,048 (fixed)

1,280 bits (fixed)

4,096 bits (fixed)

256 bits (fixed)

128 bits (%S, %SA, %SB, %SC - 32 bits each) (fixed)
Configurable 128 to 32,640 words

Configurable 128 to 32,640 words

Configurable 128 to 32,640 words

28 words (fixed)

>2,000 (depends on available user memory)

Yes

1.2 months for internal battery (installed in the power supply)
15 months with external battery (IC693ACC302)

7.4 watts of SVDC. High Capacity power supplies recommended.
Yes

8 (CPU baseplate + 7 expansion and/or remote)

Supports the periodic subroutine feature.

Yes

Yes
Yes, Hardware Floating Point Math

VersaPro 2.03 or later. CIMPLICITY Machine Edition Logic
Developer 2.60 or later. Control software version 2.50 or later.

None. Supports RS-485 port on power supply.
SNP and SNPX on power supply RS-485 port
Ethernet (built-in) — 10/100 base-T/TX Ethernet Switch

Two, both are 10/100baseT/TX ports with auto sensing. RJ-45
connection.

One

SRTP and Ethernet Global Data (EGD). No channel support.
None

0 to 60°C (32 to 140°F) ambient

-40°C to +85°C

UL508, C-UL (Class I, DIV II, A, B, C, D), CE Mark

Yes. The CPU374 is available for -40° to 60°C operation.

o\
®) PS
EOK O Lorr
LAN
@
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Chapter | Memory Backup/Battery Backup

6

Backup Battery for RAM Memory (All Supplies)

The long-life Lithium battery (IC693ACC301) used to maintain the contents of the CMOS RAM
memory in the CPU is accessed by removing the cover plate located at the bottom of the power
supply faceplate. This battery is mounted on a plastic clip attached to the inside of this cover.

The battery is wired to a small Berg female connector that connects to either of the two Berg male
connectors mounted on the Power Supply printed circuit board. This battery can be replaced with

power applied to the PLC.
O pwr
O ok
ORuN Low Battery
OgatT [*— Warning LED BATTERY
— CONNECTORS
[O]
[O]
[O] [
[O]
|O| LITHIUM
BACK-UP
)

BATTERY

Battery
Cavity

Battery Cover Removal Notch

Figure 6-1. Backup Battery for RAM Memory

Caution

If a Low Battery Warning (BATT LED turns ON) occurs, replace the
battery located in the power supply before removing power from the rack.
Otherwise, there is a possibility that data will be corrupted or the
application program will be cleared from memory.
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Battery Replacement Instructions

Warning

To avoid the chance of losing the contents of RAM memory, you can
carefully perform the following steps with PLC power ON. This procedure
should only be performed by qualified electrical personnel who are trained
in applicable electrical safety rules and procedures. Failure to follow
standard electrical safety practice can result in injury or death to personnel,
damage to equipment, or both.

m  Carefully insert the tip a small pocket-size screwdriver approximately 1/4 inch (6 mm) into the
battery cover removal slot, located beneath the battery cover (see previous figure).

m  Gently rotate the screwdriver about 45 degrees to loosen the cover.

m  Remove cover with fingers. The battery is mounted in a clip on the back of the cover. It has a
pair of leads with a connector that is plugged-in to a connector on a circuit board inside the
power supply.

m  Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and
unplug the battery connector.

m  Remove the old battery from the clip on the battery cover and set it aside. Be careful not to
mix it up with the new battery.

m  Carefully reach into battery cavity with your fingers (do not use a metal object to do this) and
plug in new battery connector.

m  Clip new battery into clip on battery cover.

m  Snap battery cover back onto power supply.
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Battery Replacement/Memory Protection Factors

Since there are differences in each PLC application, each user will have to determine on an
individual basis what strategy to use. There are several factors to consider when planning a battery
replacement/memory protection strategy:

How critical is the application? Will considerable loss be sustained if the PLC goes down? If
so, frequent replacement of the battery would be a wise choice. For critical applications, the
cost of a battery would be quite low in comparison to the cost of a PLC shut-down.

How readily can a backup program be loaded? Are there technicians on-site who know how to
load a backup program? Is the backup program accessible at all times to those responsible for
maintaining the equipment? Is a personal computer or equivalent equipped with GE Fanuc
programming software available at all times for use in loading the backup program?

Do you have a preventive maintenance program? A formal program would help ensure that
the battery is replaced on time. Some users replace the backup battery each year during their
annual shut-down period.

How accessible is the PLC? In some applications, the PLC may be mounted in a remote
location that is not easily accessed.

Safety codes. Some users may have safety rules that would not allow replacing the battery
with power applied.

How is the PLC used? Is power left on all the time, or is it shut down every day? See the
heading “Factors Affecting Battery Life.”

Some users run without a backup battery by using one of the PROM options. See the section
below called “Operating Without a Memory Backup Battery” to determine if this strategy is
suitable for your application.

The Importance of Backing up Your Program

Regardless of what strategy you use to maintain PLC memory, you should always keep an up-to-
date backup copy of your application program. Other suggestions to help minimize down time:

Make sure the backup copy is readily accessible to those who may need to use it.

Train more than one person to load the backup program in case that one person is not available
when needed. Information on creating a backup can be found in GE Fanuc ’s software user’s
manuals. This procedure is also covered in applicable GE Fanuc programming software
training courses.

Ensure that a suitable computer is equipped with GE Fanuc PLC programming software and
will be readily available to load the backup program to the PLC.

Create a written backup procedure. Fortunately, restoring your program from the backup copy
is probably not something you will do very often. As a result, however, some of the steps
could easily be forgotten.
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Factors Affecting Battery Life

Replacing your battery once per year is a good rule of thumb. However, no one can predict
precisely how long a backup battery will last because this depends upon what CPU is used, what
temperature it is subjected to, and how it used. Considering the following list of factors that affect
battery life will help you decide how frequently to replace the battery in your application:

A battery that is not in use has an estimated life (called its “’shelf life”’) of 5 years at “room
temperature” (25 degrees C, or 77 degrees F).

A battery that is used continuously (supplying current to memory circuits with PLC power off)
if used at room temperature has an estimated average life as follows:

Model Estimated Average Life
at Room Temperature
CPU models 311, 313 and 323 2 years
CPU models 331—364 1 year
CPU374 1.2 months

As long as a PLC is powered up, its battery is not being used; so how often you power down
your PLC has a direct affect on battery life. Some users keep their PLC powered up all of the
time while others turn theirs off every night.

Temperature has a relatively large affect on battery life. Temperatures considerably above
room temperature (25 degrees C, or 77 degrees F), or below freezing (0 degrees C, or 32
degrees F) will appreciably shorten battery life.

The type of CPU has a small affect on battery life. Some CPUs have more memory than
others. Some memory types require more power. Also, some CPUs have a clock and some do
not. More memory requires more battery current to maintain its contents; and a clock requires
battery current to maintain its operation.

Low Battery Warning Methods

There are three basic ways that the PLC warns of a low battery:

The red "BATT” LED on the Power Supply module lights when the battery is low. The
disadvantage of this method is that the PLC is often mounted in an enclosure, so this LED
might not be easily seen.

The PLC Fault Table is updated with a battery low message. Viewing the PLC Fault Table
requires that a programmer be connected to the PLC.

Certain System Reference bits are set to logic 1 when the battery is low. These are %SA011
(LOW_BAT), %SC009 (ANY_FLT), %S010 (SY_FLT), and %SCO012 (SY_PRES). The most
specific is %SA011 (LOW_BAT). This bit could be used as a contact in your ladder logic
program to turn on an output that controls a warning light on an operator panel (as in the
example rung below), or to send a warning to an operator interface terminal.

%SA011 % Qxxx

| | {
| I \/
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In the rung shown above, the %SA011 contact will close when a low battery is detected by the
PLC. This will turn on the %Q output coil, which addresses an output module’s output that will
turn on a warning light. An alternate method would be to communicate the status of the coil
(which, in that case, would probably be a %M coil) to a Human to Machine Interface (HMI)
terminal such as a GE Fanuc CIMPLICITY HMI unit. The HMI could be programmed to display a
warning message when that particular bit goes to a logic 1. For more information about System
Reference bits and ladder logic programming, see the Series 90-30/20/Micro PLC CPU Instruction
Set Reference Manual, GFK-0467.
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Operating Without a Memory Backup Battery

Whether it would be to your advantage to use a battery-less scheme depends on your application.
There are various advantages and disadvantages to consider in making your decision.

Possible Advantage

The obvious advantage of operating without a memory backup battery is that you are freed from
the need to maintain the battery. To be able to run without a battery, you need to have a PROM
device - either an EPROM, EEPROM, or Flash PROM - installed in your system. These devices
can store program logic, configuration, and register values without the need for a backup battery,
and you can configure your CPU to read the contents of PROM into RAM memory each time the
PLC is powered up.

Possible Disadvantages

Information is not stored to your PROM device automatically. To store information, you must stop
the PLC, then use a programming device to tell the CPU to write the current PLC (RAM) memory
contents to the PROM device. This requirement may make battery-less operation undesirable for
many users. For example, in many applications, important data is gathered and stored in RAM
register memory, data such as the current level of material in a tank that is being filled, or a running
count of parts produced, etc. This constantly changing data is not being copied automatically to
the PROM device. It only exists in RAM memory. Therefore, if power is lost and there is no
RAM memory backup battery, this data will be lost.

However, one way to preserve data in a battery-less system is to send it over a network to a
computer that can store the data on its hard drive. Also, static data (data that doesn’t change)
contained in RAM memory, such as mathematical constants or look-up table type information, can
be stored initially in PROM and automatically written back to RAM each time the PLC powers up.

Another consideration is that if you change your program (or configuration), someone will have to
remember to write the changed information to the PROM device. If that step is forgotten, the
change only exists in RAM memory, and in a battery-less system, it will be lost the next time
power is removed from the PLC.
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Configuring a Battery-Less System

Here are the basic steps to configure a system to run battery-less. When configured this way, the
contents of PROM memory will be written into RAM memory each time the PLC powers up.

m  Equip your CPU with a PROM device. On some CPUs a PROM device is purchased as an
option; on others, it is a standard feature. For a table that identifies the standard PROM
configuration for each CPU, see “CPU Firmware and PROM Configurations” in chapter 5.

m  There are three CPU configuration parameters involved. Configure them as follows: Pwr Up
Mode: RUN; Logic/Cfg: PROM; Registers: PROM.

m  Store your folder (include Program Logic, Configuration, and Register Data) to the PLC. This
places your entire folder into RAM (working) memory.

m  Write PLC (RAM) memory to the PROM device. Make sure you write all data (Program
Logic, Configuration, and Register Data) to the PROM. Note that the type of PROM device
depends on what model CPU you have and how it is equipped.

m Ifyou are using a 340 or higher CPU (such as a CPU350, CPU351, etc.), read the next section
for an additional requirement.

Operation Without a Memory Backup Battery Using a 340 or Higher CPU

This information is applicable only to CPU model numbers 340 and higher (such as CPU350,
CPU351, etc.). In systems that do not use a memory backup battery, a standard 0.1” Berg jumper
should be installed across either of the two power supply battery connectors to ensure reliable
restarting of the CPU after a power cycle. This jumper should not be installed if a battery is
plugged into either the power supply or CPU battery connector.

Determining Battery Age Using Battery Date Code

Battery age can be determined from the date code stamped on the battery.

The battery, manufactured by Panasonic, will have a four-digit date code. It will be something like
5615 or 7Y34. Use the following information to determine the date of manufacture.

m  First digit shows the year in a rotating 10-year cycle. For example, 0=1990, 1=1991, 2=1992
... 9=1999, 0=2000, 1=2001, 2=2002, etc. This seeming duplication should not be a problem
because the shelf life of these batteries is 5 years. Batteries in inventory that are older than 4
years old should be discarded according to the manufacturer’s instructions (since they have
less than one year of life remaining we would not recommend using them in a PLC). This will
ensure that outdated batteries are not mistaken for newer batteries.

m  Second digit shows the month. 1=January, 2=February, 3=March, 4=April, 5=May, 6=June,
7=July, 8=August, 9=September, O=October, Y=November, Z=December.

m  Third digit shows the week of the month.

m  Fourth digit shows the day of the week. 1=Monday, 2=Tuesday, 3=Wednesday, 4=Thursday,
5=Friday, 6=Saturday, 7=Sunday.

For example, the code 7612 is interpreted as:

Manufactured on June 3, 1997
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RAM Memory Battery Backup Connection Path

CMOS RAM and DRAM memory is a volatile type of memory, which means that it can lose its
contents (ladder program, configuration, etc.) if power is removed. To retain RAM memory
contents under no-power conditions, a long-life lithium battery is provided. This battery is
normally mounted in the rack’s Power Supply module. To avoid accidental disconnection of the
memory backup battery, it is beneficial to know the connection path between the battery and the
memory circuits:

For embedded CPUs: The battery connection path to RAM memory is through the Power
Supply’s baseplate connector and across the backplane board to the RAM circuits.

For modular CPUs: The battery connection path to RAM memory is through the Power Supply’s
baseplate connector, across the backplane board, and through the CPUs baseplate connector to the
RAM circuits inside the CPU module.

Obviously, removing the Power Supply module from the PLC breaks the connection between the
backup battery and the RAM memory circuits for both embedded and modular CPUs. Also, in a
modular CPU system, removing the CPU module would disconnect the backup battery from the
memory circuits. In addition, to avoid the possible problems associated with losing the contents
of RAM memory, we recommend that you maintain an up-to-date backup copy of your program
folder. Instructions for creating program folder backups can be found in the Logicmaster 90,
Series 90-30 Programming Software User’s Manual, GFK-0466, and the online help and user’s
guides for the Windows-based programming software products.

Super Capacitor Memory Backup

Besides the backup battery, the RAM memory circuits in both Embedded and Modular CPUs are
further protected by a “’super capacitor,” which can store enough charge to maintain memory for a
short time if the battery is disconnected. The amount of protection time provided by the super
capacitor depends on the following:

m  The PLC power supply supplies 5 VDC to the memory circuits, including the super capacitor.
Therefore, when PLC power is turned off, the super capacitor has an initial 5 VDC charge. If
the battery is also disconnected shortly after PLC power is turned off, the super capacitor will
begin discharging from the 5 VDC level until its charge reaches 2 VDC, at which time
memory contents will be lost. When used this way, the super capacitor can maintain memory
contents for a minimum of 1 hour.

m  The memory backup battery supplies 3 VDC to the memory circuits, including the super
capacitor. Therefore, if PLC power has been turned off for an hour or more and only the
battery is powering the memory circuits, the super capacitor has a 3 VDC charge. Then, if the
battery is disconnected, the super capacitor will begin discharging from the 3VDC level until
its charge reaches 2 VDC, at which time memory contents will be lost. When used this way,
the super capacitor can maintain memory contents for a minimum of 20 minutes.
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Maintaining RAM Memory During Storage or Shipment of a CPU
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Modular CPUs

Modular CPUs have an internal connector for a backup battery so that RAM memory contents can
be retained while the CPU is being stored or shipped. This arrangement should not to be used
when the CPU module is installed in the baseplate and the backup battery is installed in the power
supply. To use a backup battery in the CPU module, it is necessary to remove the front cover of
the CPU module. This can be accomplished by following these steps:

m  To avoid losing memory contents once the CPU is removed from the PLC, we recommend you
install the backup battery into the CPU within 20 minutes. First, make sure PLC power is off,
then remove the CPU module.

m  Gently squeeze the front cover of the CPU module and pull it forward, away from the module
case, while gently pressing in on the 4 front cover tabs sequentially with a small screwdriver.
The front cover tabs latch into holes on each side of the module case (refer to Figure 2-1 for
location of front cover holding tabs).

m  After removing the front cover, plug the memory backup battery into the two-prong battery
connector on the front of the CPU module’s printed circuit board.

m  While the battery is connected to the CPU, you will have to leave the CPU’s front cover off.
Also, the battery should be temporarily secured to the module with cable ties or tape to keep it
from being accidentally damaged or disconnected.

The Battery Accessory Kit, described below, may also be used on a Modular CPU baseplate if the
power supply has to be removed. This would require leaving the CPU module mounted in the
baseplate.

Long-term battery backup can be provided with the use of the External Battery Module, described
on page 6-10.

Embedded CPUs

Embedded CPU Models 311, 313, and 323 can be stored or shipped with a power supply installed
and the power supply battery connected in order to maintain the contents of RAM memory.
However, another option (that doesn’t require the use of a power supply) is to use the Battery
Accessory Kit, described next.

Battery Accessory Kit (IC693ACC315)

The Battery Accessory Kit (IC693ACC315) lets you maintain RAM memory contents without
using a power supply. It is useful for maintaining memory contents while a baseplate is being
stored or shipped. The Battery Accessory Kit consists of a battery with an attached connector
mounted on a circuit board. The circuit board has a connector that plugs into the power supply
backplane connector (see the figure below). The Battery Accessory Kit can be used on either
Embedded or Modular Series 90-30 CPU baseplates.
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Figure 6-2. Installing the Battery Accessory Kit

Battery Accessory Kit Installation

1. Insert the plug on the end of the battery cable into the 2-pin connector on the Battery Accessory
board. The battery plug is normally not plugged into the accessory connector. This prevents
accidental discharge of the battery during storage and handling.

2. Align the backplane connector on the Battery Accessory board with the power supply
connector on the baseplate backplane. Push the Battery Accessory board toward the baseplate
until it is fully seated. See the figure above.

3. Ifthe baseplate is to be shipped with the Battery Accessory board installed, ensure that the

board is held in place by packing material or cable ties. The cable ties can be installed in holes
provided on both ends of the accessory board and secured to the baseplate.

Caution

To avoid losing CPU data, the Battery Accessory must be installed within 1
hour after turning off PLC power, or 20 minutes after removing the memory
backup battery. See “Super Capacitor Memory Backup” for details.

When the Battery Accessory is removed, a power supply module with a good
battery must be installed and/or input power applied within 20 minutes to
avoid losing CPU data. See “Super Capacitor Memory Backup” for details.

External Battery Module (IC693ACC302)

This module provides long-term battery backup for all modular Series 90-30 CPUs. Its two-foot
cable plugs into the power supply battery connector. The External Battery Module maintains RAM
contents on a CPU374 for 15 months. CPU models 331—364 maintain RAM contents for
approximately 75 months. For details, see the Datasheet for the External Battery Module,
GFK-2124.
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Batteries in Power Supplies on Expansion or Remote Racks

Batteries in power supplies on Expansion or Remote racks, are not in use. Only the battery in a
CPU rack supplies backup power to RAM memory. Batteries in non-CPU racks may be removed
and used as spares, if they meet the age requirements stated previously in this chapter.
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/

Input/Output Modules

The basics of the Series 90-30 Input and Output (I/0) modules are covered in this chapter for your
convenience. A table listing these modules is located at the end of this chapter. For detailed
specifications and installation instructions, please refer to publication GFK-0898, Series 90-30 PLC
1/0 Module Specifications.

Basic I/0 Module Types

GFK-03560

m Discrete Input

Series 90-30 discrete input modules convert AC and DC power levels from user devices to the
logic levels required by the PLC. An optical coupler provides isolation between the incoming
power and the logic circuitry. Discrete input modules with 8, 16, or 32 points are available.

m  Discrete Output

Series 90-30 discrete output modules convert logic levels into AC or DC power levels required
for driving user supplied devices. Either a power semiconductor or an electromagnetic relay
switches each output point. The discrete output semiconductor-switched modules are available
with 5, 8, 12, 16, or 32 output points. Relay output modules are available with either 8 or 16
Normally Open relay contact outputs.

m  Discrete Input/Output

Combination discrete input/output modules combine AC inputs and relay outputs or DC
inputs and relay outputs on one module. Each of these modules have 8 input circuits and 8
relay output circuits on one board.

m  Analog Input

Series 90-30 analog input modules provide A/D (Analog to Digital) conversion by converting
an analog input signal into a scaled digital number which will be transferred into the PLC’s
%AI memory. Analog input modules are provided in four versions, (1) a 4-channel current
module, (2) a 4-channel voltage module, (3) a 16-channel high-density current input module,
and (4) a 16-channel high-density voltage input module.

m  Analog Output

Series 90-30 analog output modules provide D/A (Digital to Analog) conversion by converting
a scaled digital number (from the PLC’s %AQ memory) into an analog output voltage. Analog
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output modules are provided in three versions, (1) a 2-channel current module, (2) a 2-channel
voltage module, and (3) a high-density current/voltage module with 8 analog output channels.

Analog Combination Module

An analog combination module provides four A/D input channels and two D/A output
channels on one module. Each of the input and output channels can be configured individually
for current or voltage mode.

Third-Party Modules

In addition to the modules discussed in this chapter, numerous third-party I/O modules (and
other hardware and software products) for the Series 90-30 PLC are available to meet a wide
variety of needs. For information on third-party modules, consult the following:

- Your GE Fanuc PLC distributor or sales engineer

- The GE Fanuc web site at http.//www.gefanuc.com

Discrete 1/0 Modules

Discrete 1/0 Module Point Density

There are two density categories for these modules:

Standard Density Modules: Standard density modules have up to 16 circuits (also called
“points”) per module. These modules are equipped with a removable terminal board. See the
following figure.

High Density Modules: High density modules have 32 circuits per module. These modules
have either a 50-pin connector, or two 24-pin connectors mounted on their faceplates.
Connection choices are discussed later in this chapter.

Standard Density Discrete 1/0 Module Features

Standard Density(16 points or less) Modules have the following features (refer to the following
figure):

Removable Terminal Board. You can remove the terminal board from the module in order
to wire it, if desired. Then, when you are finished wiring it, you can easily reinstall it on the
module. However, some prefer to leave it on the module when wiring. If you ever need to
replace a module, you don’t have to do any rewiring if your old terminal board is still in good
condition. Simply remove the wired terminal board from the old module and install it on the
new module. The terminal board screw terminals are also convenient points for measuring
voltages while testing or troubleshooting.

Hinged Front Cover. The cover is easily opened to access the terminal board connections.
Normally it’s kept closed to protect personnel from accidentally touching a hot terminal. Note
in the following figure that the back side of the front cover insert contains a schematic diagram
of the terminal board connections. The module catalog number (IC693MDL940 in the
example shown) is printed on the bottom of the front cover insert. The module catalog
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number is also printed on the label on the side of the module. However, in order to see this
side label, the module has to be removed from the PLC

On the front side of the front cover insert are lines that correspond to the module’s I/O points.
You can temporarily remove the insert and write the signal name for each point on the
appropriate line, as shown in the example in the figure.

Also on the front side of the front cover insert, running vertically on the left edge of the insert,
is a color bar that identifies the type of module: Blue = DC, Red = AC, and Gray = Analog.

Module Lens Cap. Located on the top front of the module, it covers the LED (Light Emitting
Diode) status lights . These are labeled in the following figure in two groups, Al through A8,
and B1 through B8. Since this is a figure of a 16-Point Output module, there are 16 LED
status lights. (The number of status lights on any given module is a function of the number of
circuits points on that module.) If you compare these status lights to the connection diagram
on the back of the hinged cover, you will notice that the outputs on this module are in two
groups, labeled A1-A8 and B1-BS8, that correspond to the A and B rows of status LEDs. Note
the additional LED on the right side of the lens cap that is labeled with the letter F. This is a
blown fuse indicator light. This letter F is present on all of the discrete /O module lens caps,
but is only functional on certain Output Modules that have internal fuses. It only lights if an
internal fuse is blown. A table with a list of modules having fuses as well as other details
about the status LEDs is provided in Chapter 13 of this manual.

< Lens Cap a43082A
status [~ A1234 5678 Fuse Indicator
LEDs B1234 5678 .
Hinged Cover
Front View
1
J | OUTPUT Module Type ||_
M
I - OUTPUT
@ Color Bar RELAY N.O. 2 AMP
mnc
: LT-"‘ | @ of Module h1 Pilot
®_|:&|4. I h2 Pilot
@ A3 Contro
Removable
— = Emaraenc
Removable @—@— | Insert =
Terminal \5 Pump 1 ON
Board @ I.A,_s_| * @ ~<—— Hinged Cover
(D—El'” 6 Pump 2 ON
@_@ Connection
Diagram on h7 Motor Starter 1
:l Back of Insert
@ NS MotorStarter
3 CR 1

SINNNNNNNNIN
©

@—IBT_"" User can Write [ > CRr2
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o9 pe | soiz
bo)1ze] 437 SoL 3
44A726782-015 ka SOL 4
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Figure 7-1. Example of Series 90-30 Standard Density Discrete Output Module
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Wiring Standard Density (16-Point or Less) Discrete Modules

There are three basic wiring methods:

m  Direct Method. Run the wires from the field devices (switches, relays, etc.) directly to the
screws on the modules’ terminal boards.

m  Terminal Strip Method. Mount a terminal strip inside the control enclosure and wire from
the terminal strip to the modules’ terminal boards. Then wire field devices to the terminal
strip.

m  Terminal Block Quick Connect Assembly Method. The Terminal Block Quick Connect
Assembly has three pieces: a faceplate, a cable, and a terminal block. The faceplate snaps onto
an I/0 module in place of its normal terminal board. This faceplate has a connector that mates
with the cable. In turn, the cable plugs into a connector on the terminal block. The terminal
block mounts on a DIN-rail in a convenient place in your enclosure. The terminal block is
used for connecting to field devices such as switches and relays. This method saves, on the
average, over two hours of wiring time per module when compared with the Terminal Strip
method. For more information, see Appendix J, “Terminal Block Quick Connect
Components. ”

Discrete Relay Output Module Protection

Output points on discrete relay output modules that switch an inductive load such as a relay coil,
lamp filament, or solenoid coil should have external protection. This is usually in the form of an R-
C (Resistor-Capacitor) network across an AC load, or a reverse-biased diode across a DC load.
Please see GFK-0898, Series 90-30 PLC 1/O Module Specifications, for details.

High Density (32-Point) Discrete Module Features

m  There are two types of these modules. One type has a single 50-pin connector on its faceplate,
the other type has a pair of 24-pin connectors on its faceplate (see next two figures).

m  The dual 24-pin type has LED status indicators. The 50-pin type does not. The LED status
indicators are arranged in four groups of eight across, labeled A, B, C, and D. They are
located at the top of the module (see next figure).

m  32-point modules are only available in 5, 12, and 24 VDC ratings.
m  None of the 32-point modules are fused.

m  These modules are useful in applications where a high count of DC 1/O points is required. The
maximum number of I/O points for a Series 90-30 system can be obtained by using a CPU that
supports a total of eight 10-slot racks, and by populating the racks with 32-point modules. The
theoretical maximum number of I/O points possible is calculated by adding the nine available
slots in the CPU rack (the CPU must occupy one slot) to the 70 slots in the seven 10-slot
expansion or remote racks to get a total of 79 slots. Multiply 79 times 32 for a maximum of
2,528 1/0 points (only CPUs 350 - 364 support this many I/O points). This assumes that every
slot is populated with a 32-point I/O module. Most practical applications require some slots
for option modules, reducing the number of slots available for I/O modules accordingly.
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Wiring Methods for 32-Point Discrete /0 Modules

Modules with Single 50-Pin Connector

Three choices are available for connecting these modules.

m  Connect to a Weidmuller #912263 terminal block using one of the two GE Fanuc “extension”
cables (see next figure). Cable IC693CBL306 is 3 feet (1meter) long. Cable IC693CBL307 is
6 feet (2 meters) long. Chapter 10, “Cables,” has details on these cables.

m  Connect to a user-supplied terminal block/strip or I/O field devices using one of the two GE
Fanuc “interface” cables. These cables have a 50-pin connector on one end that plugs into the
module, and stripped, tinned leads on the other for wiring to a terminal block/strip or I/O field
devices. Cable IC693CBL308 is 3 feet (1 meter) long, and cable IC693CBL309 is 6 feet (2
meters) long. These cables are useful if you have to run your wiring through conduit that is
too small for a connector to fit through.

m  Build a custom length cable. This is required if you need a cable longer than 6 feet (2 meters).
See the IC693CBL308/309 data sheet in Chapter 10 for pin-out details.

\ : ) IC693CBL306/30
50-}’|n, 3%—F;omt / Extension Cable

:HDD il

1

a44838A

Weidmuller 912263
Series 90-30 PLC Terminal Block

1

|o|e|e|e|e|e|e|e|e|e|e|o][o]o oo 2222 ]e]e]e]e] o]

6 47 15 19

elelelelelelelelelelole]efelele|elele|e|elelele] |
21371471576 1718

T2 BA 5

1234567391011‘
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Mounts on i
DIN-Rail View

Figure 7-4. 50-PIN, 32 Point I/0 Module Connection Method
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Modules with Dual 24-Pin Connectors

Three choices are available for connecting these modules

Connect to a pair of Terminal Block Quick Connect (TBQC) terminal blocks (IC693ACC337)
using a pair of GE Fanuc cables. Three lengths of cables are available: 20 (0.5 meter), 3 feet
(1 meter), 6 feet (2 meters). The cables come in right hand and left hand types because the
connectors on the modules are oriented differently (see figure 7-2). For details on the terminal
blocks and cables, please see Appendix J.

Connect to user supplied terminal block/strip or directly to I/O field devices using a pair of 10
foot (3 meter) GE Fanuc interface cables. These cables have 24-pin connectors on one end for
connecting to the module, and stripped, tinned leads on the other for wiring to a terminal
block/strip or I/O devices. Cable IC693CBL327 is for the left side and IC693CBL328 is for
the right side. These cables are useful if you have to run your wiring through conduit that is
too small for a connector to fit through, or if you need a cable longer than six feet. Chapter 10,
“Cables,” has details on these cables.

Build a custom length cable. This is required if you need a cable longer than 10 feet (3
meters). See the IC693CBL327/328 data sheet in Chapter 10 for details on building custom
length cables.
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Analog Module Features

Analog Modules have the following basic features (refer to the following figure):

m  Removable Terminal Board. You can remove the terminal board from the module in order
to wire it, if desired. Then, when you are finished wiring it, you can easily reinstall it on the
module. However, some prefer to leave it on the module when wiring. If you ever need to
replace a module, you don’t have to do any rewiring if your old terminal board is still in good
condition. Simply remove the wired terminal board from the old module and install it on the
new module if it is good condition. The terminal board screw terminals are also convenient
points for measuring voltages while testing or troubleshooting.

m Hinged Front Cover. The cover is easily opened to access the terminal board connections.
For normal operation, it is kept closed to protect personnel from accidentally touching a hot
terminal. Note in the following figure that the back side of the front cover insert contains a
schematic diagram of the terminal board connections. The module catalog number
(IC693ALG391 in this example) is printed on the bottom of the front cover insert. The module
catalog number is also printed on the label on the side of the module. However, in order to
see this side label, the module has to be removed from the PLC

m  On the front side of the front cover insert are lines that correspond to the module’s I/O points.
You can temporarily remove the insert and write the signal name for each point on the
appropriate line to aid in testing or troubleshooting.

m  Also on the front side of the front cover insert, running vertically on the left edge of the insert,
is a colored line that identifies the type of module: Blue = DC, Red = AC, and Gray = Analog.

m  Module Lens Cap. Located on the top front of the module, it covers the LED (Light Emitting
Diode) OK status light. This light indicates the basic status of the module. For normal
operation, the OK LED should be on.
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Figure 7-5. Example of Series 90-30 Analog Current Output Module

Wiring Methods for Analog Modules

GFK-03560Q

Twisted, shielded instrumentation cable is strongly recommended for analog module input or
output signal connections. Proper grounding of the shield is also important. For maximum
electrical noise suppression, the cable shield should only be grounded at one end of the cable. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O
Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in
general, it is generally best to ground the cable shield as close to the source of the noise as possible,
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to
experiment with the shield grounding point location. Remember, the cable shield should be
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as
possible to minimize the length of unshielded conductors that will be exposed to the noisy
environment. See the Series 90-30 PLC 1/O Module Specifications Manual, GFK-0898 for
additional details.
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m Direct Method. Run a shielded cable from the field device (transducer, potentiometer, etc.)
directly to the module. Connect the conductors to the applicable screws on the module’s
terminal board. Ground the shield at the field device end, exposing a minimum amount of
conductor to the noisy environment. Do not connect the shield at the module end (insulate it
with shrink tubing).

m  Terminal Strip Method. Mount a terminal strip inside the control enclosure and run a
shielded cable from the terminal strip to the module’s terminal board terminals. Connect the
shield to the metal panel next to the terminal strip. Do not connect the shield at the module
end (insulate it with shrink tubing). Wire the field device to the terminal strip with a shielded
cable, grounding the shield at the device end only (insulate the other end of the shield with
shrink tubing). Also, keep the length of exposed leads at the terminal strip and device ends as
short as possible.

Note

TBQC - The Terminal Block Quick Connect Assembly is not recommended for
use with analog modules due to cable shielding requirements.

Analog Output Module Wiring

Each output should be connected using a good quality shielded wire with the shield grounded at the
module end only. See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more
information.

I/0 Module Power Supply Current Draw

These values are found in Chapter 12 of this manual, which discusses how to calculate power
supply loading. The information is also found in GFK-0898, Series 90-30 PLC I/O Module
Specifications.
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I/0 Module Wire Routing

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring,
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level
signal wiring such as connections to DC and Analog Input modules. This can be accomplished by
grouping separately, where practical, the following categories of wiring:

m  AC power wiring. This includes the AC input to the PLC power supply, as well as other AC
devices in the control cabinet.

m  Analog Input and Output Module wiring. This should also be shielded to further reduce
noise coupling.

m  Discrete Output Module wiring. These often switch inductive loads that produce noise
spikes when switched off.

m  DC Input Module wiring. Although suppressed internally, these low-level inputs should be
further protected against noise coupling by observing these wiring practices.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PLC racks can help keep wiring segregated.
For example, one rack could contain only AC modules and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules. Where AC or Output wiring bundles must pass near low-
level signal wiring bundles, avoid running them beside each other. Route them so that, if they have
to cross, they do so at a right angle. This will minimize coupling between them.

GFK-03560Q Chapter 7 Input/Output Modules 7-11



7-12

IC693DVM300 Digital Valve Driver Module

Indicator LEDs

This 4-channel digital valve driver module is capable of driving loads of up to 1.6 Amps at 24
VDC. Although it mounts in a standard Series 90-30 PLC slot, it does not connect to the PLC
backplane. Its control power and output power come from an external supply. (The GE Fanuc
IC690PWR 124 stand-alone power supply would be a suitable choice.) This module is designed for

TTL (5 VDC) inputs.
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Figure 7-6. IC693DVM300 Digital Valve Driver Module

m  DIG CH: 1 —4: These light when their corresponding input is at a Logic 1 level.

m  PWR: Lights to indicate the presence of +26 VDC (nominal) input power on terminals 1

and 2.
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DVM Specifications

Fuses
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Table 7-1. 1C693DVM300 Specifications

OUTPUT CHARACTERISTICS

Outputs (Channels) per Module 4
Isolation 2500 Vrms (optical isolation)
Nominal Output Voltage 24 VDC

Power Supply for Output Channels

26 VDC nominal, 21 VDC minimum, 35 VDC
maximum

Output Current

1.6 Amps maximum per channel
6.4 Amps maximum total per module

Output Voltage Drop (fully loaded)

0.32 VDC

Off state leakage current

26 <A at 26 VDC operating voltage

Turn-on response time

<1 «S with resistive load

Turn-off response time

<1 oS with resistive load

Output protection (per channel)

Reversed-biased zener diode for free-wheeling
inductive current. Also 36 Volt transorb for
ESD and surge protection.

INPUT CHARACTERISTICS

Input Voltage

5 VDC (TTL) nominal, 12Vdc Maximum

Logic 1 Level

Logic 1: V>3.5VDC
Logic 0: V<0.7VDC

Input Current

3.8 mA nominal

Input protection

13.3 Volt transorb

AUXILIARY POWER SUPPLY OUTPUTS

Voltage and Current

+15 VDC @ 0.3A and -15 VDC @ 0.2A

Isolation

Not isolated

MODULE POWER REQUIREMENTS

Power Consumption (Does not consume
any power from PLC backplane.)

5.6 Watts (with all outputs on) from external
supply connected to terminals 1 and 2 (does
not include power consumed by outputs)

Input Voltage

+26 VDC nominal, 35 VDC maximum
continuous

m  Quantity 1 - Module control power. 1 Amp. Buss GDB-1A.

m  Quantity 4 - One for each output. 2 Amps. Littlefuse 239002.
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DVM Connections

Table 7-2. 1C693DVM300 Connections

Pin | Signal Name Connection Description
No.

1 +28V.IN Module Control Power + input terminal (common on pin 2). Supplies power to
module’s signal-level circuits and auxiliary +15 and -15 Volt power supplies
(pins 2, 3, and 4). Requires external 26 VDC (nominal) power supply

2 +28V.RET Common terminal for Module Control Power (pin 1).

AUX.OUT.+15 [+ 15 VDC @ 0.3A Auxiliary power output for external circuits. Not isolated.

Developed from input power on pins 1 and 2.

4 AUT.XOUT.- |-15VDC @ 0.2A Auxiliary power output for external circuits. Not isolated.

15 Developed from input power on pins 1 and 2.

5 DIGITAL.1.IN | Channel 1 TTL input connection (common on pin 9)

6 DIGITAL.2.IN | Channel 2 TTL input connection (common on pin 9)

7 DIGITAL.3.IN |Channel 3 TTL input connection (common on pin 9)

8 DIGITAL.4.IN | Channel 4 TTL input connection (common on pin 9)

9 DIGITAL.RET | Common connection for Digital Input Channels 1 - 4 (pins 5 - 8)

10 +28V1.IN Power Supply connection for Output Channels 1 and 2 (common on pin 12).
Required external 26 VDC (nominal) power supply.

11 +28V2.IN Power Supply connection for Output Channels 3 and 4 (common on pin 12).
Required external 26 VDC (nominal) power supply.

12 28V1&2.RET | Common connection for both Output Channel Power Supply inputs (pins 10 and
11)

13 VALVE1.OUT [ Channel 1 Output connection (return on pin 14)

14 VALVELRET [Return connection for Channel 1 Output (pin 13)

15 VALVE2.0UT | Channel 2 Output connection (return on pin 16)

16 VALVE2.RET [Return connection for Channel 2 Output (pin 15)

17 VALVE3.OUT [ Channel 3 Output connection (return on pin 18)

18 VALVE3.RET |Return connection for Channel 3 Output (pin 17)

19 VALVE4.OUT [ Channel 4 Output connection (return on pin 20)

20 VALVE4.RET [Return connection for Channel 4 Output (pin 19)
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Table 7-3. Series 90-30 Discrete I/0 Modules

Catalog Points Description
Number
Discrete Modules - Input
IC693MDL230 |8 120 VAC Isolated
IC693MDL231 8 240 VAC Isolated
IC693MDL240 16 120 VAC
IC693MDL241 16 24 VAC
IC693MDL630 |8 24 VDC Positive Logic
IC693MDL632 |8 125 VDC Positive/Negative Logic
IC693MDL633 8 24 VDC Negative Logic
IC693MDL634 8 24 VDC Positive/Negative
IC693MDL640 16 24 VDC Positive Logic
IC693MDL641 16 24 VDC Negative Logic
IC693MDL643 16 24 VDC Positive Logic, FAST
IC693MDL644 16 24 VDC Negative Logic, FAST
IC693MDL645 16 24 VDC Positive/Negative Logic
IC693MDL646 16 24 VDC Positive/Negative Logic FAST
IC693MDL652 |32 24 VDC Positive/Negative Logic
IC693MDL653 32 24 VDC Positive/Negative Logic, FAST
IC693MDL654 32 5/12 VDC (TTL) Positive/Negative Logic
IC693MDL655 32 24 VDC Positive/Negative Logic
IC693ACC300 16 Input Simulator
Discrete Modules - Output
IC693MDL310 12 120 VAC, 0.5A
IC693MDL330 |8 120/240 VAC, 2A
IC693MDL340 16 120 VAC, 0.5A
IC693MDL390 |5 120/240 VAC Isolated, 2A
IC693MDL730 |8 12/24 VDC Positive Logic, 2A
IC693MDL731 8 12/24 VDC Negative Logic, 2A
IC693MDL732 |8 12/24 VDC Positive Logic, 0.5A
IC693MDL733 8 12/24 VDC Negative Logic
IC693MDL734 |6 125 VDC Positive/Negative Logic, 1A
IC693MDL740 16 12/24 VDC Positive Logic, 0.5A
IC693MDL741 16 12/24 VDC Negative Logic, 0.5A
1C693MDL742 16 12/24 VDC Pos. Logic, Electronic Short Circuit Protect
IC693MDL750 |32 12/24 VDC Negative Logic
IC693MDL751 32 12/24 VDC Positive Logic
IC693MDL752 |32 5/24 VDC (TTL) Negative Logic
IC693MDL753 32 12/24 VDC Positive/Negative Logic, 0.5A
1C693MDL930 8 Relay, 4A Isolated
IC693MDL940 16 Relay, 2A
1C693MDLI931 8 Relay, Isolated, N.C. and Form C, 8A
1C693DVM300 |4 Digital Valve Driver module, 1.6A, 24 VDC
Discrete Modules - Combination Input/Output
IC693MARS90 | 8/8 120 VAC Input, Relay Output
IC693MDR390 | 8/8 24 VDC Input, Relay Output
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Table 7-4. Series 90-30 Analog I/0 Modules

Catalog Channels Description
Number
Analog Modules

IC693ALG220 4 Analog Input, Voltage
IC693ALG221 4 Analog Input, Current
IC693ALG222 16 Analog Input, Voltage, High Density
IC693ALG223 16 Analog Input, Current, High Density
IC693ALG390 2 Analog Output, Voltage
IC693ALG391 2 Analog Output, Current
IC693ALG392 8 Analog Output, Current/Voltage, High Density
IC693ALG442 4 In/2 Out Analog Current/Voltage Combination Input/Output
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Chapter

8

Option Modules

This chapter provides an overview of Series 90-30 Option modules. For detailed information, the
applicable user’s manual should be consulted (these manuals are listed for each module at the end
of its section).

Third-Party Option Modules and the Accompany Program

In addition to the modules discussed in this chapter, numerous third-party option modules (and
other hardware and software products) for the Series 90-30 PLC are available to meet a wide
variety of needs. Third-party companies that meet GE Fanuc’s standards may apply for recognition
under the GE Fanuc Accompany Program. Details on the Accompany Program are found in the
GE Fanuc Automation Solutions Catalog or on the GE Fanuc web site, both listed below. For
information on third-party modules, consult the following:

B Your GE Fanuc PLC distributor or sales engineer

B  The GE Fanuc web site at http.//www.gefanuc.com

Option Modules Discussed in this Chapter

GFK-03560

IC693CMM301 Genius Communications Module (GCM)
1C693CMM302 Enhanced Genius Communications Module (GCM+)
IC693BEM331 Genius Bus Controller (GBC)

IC693BEM340 FIP Bus Controller (FBC)

IC693BEM330 FIP Remote 1/O Scanner

IC693APU301/302 Motion Mate Axis Positioning Module (APM)
1C693DSM302 Motion Mate Digital Servo Module (DSM302)
1C693DSM3 14 Motion Mate Digital Servo Module (DSM314)
1C693APU300 High Speed Counter (HSC) Module

IC693BEM320 I/O Link Interface Module

IC693BEM321 I/O Link Master Module

IC693APU305 I/O Processor Module

IC693CMM321 Ethernet Interface Module

IC693PCM300/301/311 Programmable Coprocessor Module (PCM)
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1C693CMM311 Communications Control Module (CCM)
IC693ADC311 Alphanumeric Display Coprocessor (ADC) Module
1C693TCM302 Temperature Control Module (TCM)
IC693PTM 100 Power Transducer Module (PTM)

IC693CMM301 Genius Communications Module (GCM)

The Genius Communications Module (1IC693CMM301) for the Series 90-30 PLC provides global
communications on a Genius Communications bus between Series 90-30 PLCs and/or other GE
Fanuc PLCs. Series 90-70, Series Six, and Series Five PLCs can communicate on this bus through

their respective Genius Bus Controllers.

The Genius Communications bus is a token passing peer-to-peer, noise immune network optimized
to provide high speed transfer of real time control data. Up to eight Series 90-30 PLC CPUs, in
any combination, can communicate with each other over a single Genius /O serial bus using a

standard twisted pair, shielded cable.
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Figure 8-1. The IC693CMM301 GCM Module
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Status LEDs

The LEDs on the front of the GCM module indicate its operating status and should be on during
normal operation.

OK Shows the status of the GCM module. This LED turns on after power up diagnostics are
completed.

COM  Shows the status of the Genius communications bus. This LED is on steadily when the bus
is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is
also off when no configuration has been received from the PLC CPU.

FIRST LAST
DEVICE DEVICE
SERIAL SERIAL SERIAL SERIAL
1 1 1 1
O — ———————)
g R | SERIAL SERIAL SERIAL SERIAL Rg
2 2 2 2
L O— |
SHIELD SHIELD SHIELD SHIELD
IN IN IN IN
SHIELD SHIELD SHIELD SHIELD
out ouTt ouTt ouTt

Figure 8-2. Genius Bus Wiring Schematic
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Figure 8-3. Example of Genius Communications Network

GCM Documentation

For detailed information on the Genius Communications Module, including installation
instructions, refer to GFK-0412, the Series 90-30 Genius Communications Module User’s Manual.
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IC693CMM302 Enhanced Genius Communications Module (GCM+)

The Enhanced Genius Communications Module (GCM+), IC693CMM302, is an intelligent module
that provides automatic global data communications between a Series 90-30 PLC and up to 31
other devices on a Genius bus.

The GCM+ can be located in any standard Series 90-30 CPU baseplate, expansion baseplate, or
remote baseplate. However, for most efficient operation, it is recommended that the module be
installed in the CPU baseplate since the sweep impact time of the GCM+ module depends on the
model of PLC and the baseplate where it is located. Note: if a GCM module is present in a
system, GCM+ modules cannot be included in the system.

Multiple GCM+ modules can be installed in a Series 90-30 PLC system with each GCM+ having
its own Genius bus serving up to 31 additional devices on the bus. For example, this allows a
Series 90-30 PLC with three GCM+ modules to exchange global data with as many as 93 other
Genius devices automatically. In addition to basic global data exchange, the GCM+ module can be
used for various applications such as:

B Data monitoring by a personal computer or an industrial computer.

B Monitoring data from Genius I/O blocks (although it cannot control Genius I/O blocks).

B Peer-to-peer communications among devices on the bus.

B Master-slave communications among devices on the bus (emulates remote 1/0O).

The Genius bus connects to the terminal board on front of the GCM+ module.
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Figure 8-4. Enhanced Genius Communications Module
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Status LEDs

The LEDs on the front of the GBC indicate its operating status and should be on during normal
operation.

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are
completed.

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus
is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is
also off when no configuration has been received from the PLC CPU.

GCM+ Documentation

GFK-03560Q

For more information about the GCM+, refer to GFK-0695, Series 90-30 Enhanced Genius
Communications Module User’s Guide.
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IC693BEM331 Genius Bus Controller (GBC)

The Series 90-30 Genius Bus Controller (GBC), catalog number IC693BEM331, provides the
interface between a Series 90-30 PLC and a Genius I/O serial bus. The GBC receives and
transmits control data of up to 128 bytes for up to 31 devices on the Genius I/O bus. A Genius Bus
Controller can serve:

B Genius blocks, which provide an interface to a wide range of discrete, analog, and special-
purpose field devices. Note that the GCM and GCM+ modules, described earlier, cannot
control Genius blocks.

B Remote Drops, which consist of Series 90-70 I/O racks interfaced to the bus through Remote
I/0 Scanner modules. Each of these drops can have any mix of Series 90-70 discrete and
analog I/0 modules, providing up to 128 bytes of input data and 128 bytes of output data.

B Field Control I/0 Station, which consists of a Bus Interface Unit (BIU) and up to eight
additional Field Control modules. The BIU provides intelligent processing, I/O scanning, and
feature configuration for the I/O station.

B Genius Hand-Held Monitor (HHM), which is a portable device that can also be permanently
mounted. The HHM provides a convenient operator interface for block setup, data monitoring,
and diagnostics.

B Multiple hosts, for communications using datagrams and Global Data.
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Figure 8-5. Genius Bus Controller Module

A bus may feature I/O control, enhanced by communications commands in the program. Or, a bus
can be used entirely for I/O control, with many I/O devices and no additional communications. A
bus can also be dedicated to CPU communications, with multiple CPUs and no I/O devices. More
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complex systems can also be developed, with dual CPUs and one or more additional CPUs for data
monitoring.

Number of Genius Bus Controllers

Status LEDs

Compatibility

GFK-03560Q

Up to eight Genius Bus Controllers or Enhanced Genius Communications Modules can be included
in a Series 90-30 PLC system that has release 5.0 or later CPU firmware. A GBC cannot be
installed in a system with a GCM.

The 1/0 devices on a bus may be Genius I/O blocks, or standard Series 90-70 I/O modules in one or
more remote drops. The total number of I/O circuits that can be served by one Genius bus depends
on the types of I/O devices that are used and the memory available in the CPU.

Many Genius I/0 blocks have both inputs and outputs on the same block. Blocks configured in the
programming software as having both inputs and outputs occupy the identical number of references
in both %I and %Q memory, regardless of the block’s software configuration. Unused references
cannot be assigned to other inputs or outputs, and should not be used in the application program.

The LEDs on the front of the GBC indicate its operating status and should be on during normal
operation.

OK Shows the status of the GBC module. This LED turns on after power up diagnostics are
completed.

COM Shows the status of the Genius communications bus. This LED is on steadily when the bus
is operating properly. It blinks for intermittent bus errors and is off for a failed bus. It is
also off when no configuration has been received from the PLC CPU.

Specific equipment or software versions required for compatibility with the GBC module are listed
below.

Series 90-30 PLC

CPU: The GBC module can be used with CPU models: IC693CPU311K, 321K, 331L or later, or
any version of the IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU
firmware must be release 5.0 or later.

Logicmaster 90-30 version 5.0 (IC641SWP301L, 304J, 306F, 307F), VersaPro, or
Logic Developer-PLC software is required.

Series Six PLC

To exchange global data with a Genius Bus Controller, the Series Six Bus Controller must be
catalog number IC660CBB902F/903F (firmware version 1.5), or later.
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Diagnostics

Genius Hand-Held Monitor

The Genius Hand-Held Monitor can be used to display the GBC bus address, its software version,
and the Series Six register address configured for global data. HHM version IC660HHMS501H
(revision 4.5) or later is required. There is no Hand-Held Monitor connector on the GBC module,
but a Hand-Held Monitor can communicate with the GBC while connected to any other device on
the bus. Optionally, an additional HHM mating connector can be installed on the bus near the
GBC.

Hand-Held Programmer

The GBC can be configured using a Series 90-30 Hand-Held Programmer (IC693PRG300).

Genius 1/0 Blocks

Genius I/0 blocks can be present on the same bus as the GBC. However, because the Bus
Controller is not compatible with older phase A blocks, they should not be installed on the same
bus.

Genius Bus

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, and terminated at
both ends. Proper cable selection is critical to successful operation of the system. Suitable cable
types are listed in GEK-90486-1, the Genius 1/0 System and Communications User’s Manual.

Genius blocks and other devices on the bus automatically report faults, alarms and certain other
predefined conditions to the PLC.

INPUTS AND FAULT MESSAGE
FROM BLOCK 3

GBC

2
oo L 2

Only one diagnostic message can be sent during any bus scan. If a fault message has already been
sent (by another device) during that scan, a device saves its own diagnostic message until the next
available bus scan. For example, if the communications token is currently at device 3, and faults
occur at devices 3 and 4 at the same time, device 3 can send its diagnostic message if another
message has not already been sent. Device 4 must wait at least one more bus scan to send its
diagnostic message.

The GBC stores any diagnostic messages it receives. They are read automatically by the Series 90-
30 CPU. Faults can then be displayed in the fault table using the programming software. A Genius
Hand-held Monitor must be used to clear the faults from the fault table.
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Datagrams

Global Data

GFK-03560Q

The Series 90-30 GBC supports all Genius datagrams. Refer to chapter 3 of the Genius I/0 System
and Communications User’s Manual, GEK-90486-1, for details on using datagrams.

Global Data is data that is automatically and repeatedly broadcast by a GBC. The Series 90-30
GBC can send up to 128 bytes of Global Data each bus scan. It can receive up to 128 bytes of
Global Data each bus scan from each GBC on its bus.

Sending Global Data

Once set up by configuration, Global Data is broadcast automatically. Other devices that receive
the Global Data sent by a Series 90-30 PLC place it in these memory locations:

Series 90-30 PLC Sends
Global Data To: Other CPU Places Global Data in these Memory Location:

Series 90-30 PLC %I, %Q, %G, %R, %Al %AQ. Memory type and beginning
address are chosen during configuration of the receiving GBC.

Series 90-30 GCM+ %I, %Q, %G, %R, %Al %AQ

Series 90-30 PLC/GCM %G memory location corresponding to Device Number (16-23)
of the Series 90-30 GBC that sent the data.

Series Six PLC Register memory. Beginning Series Six address selected during
configuration of the Series 90-30 GBC that sent the data.

Series Five PLC Register memory. Beginning Series Five address selected during
configuration of the Series 90-30 GBC that sent the data.

Computer PCIM or QBIM Input Table Segment corresponding to Device
Number of the Series 90-30 GBC that sent the data.

Receiving Global Data

The GBC can be configured to receive or ignore Global Data from any other GBC. The memory
type and length for incoming Global Data are also selected during configuration. The Series 90-30
CPU can place incoming Global Data in %I, %Q, %G, %R, %Al, or %AQ memory.

Genius Bus Controller Documentation

See the following manuals for detailed information on the Series 90-30 Genius Bus Controller and
the Genius I/O system:

GFK-1034, Series 90-30 Genius Bus Controller User’s Manual

B GEK-90486-1, Genius 1/0 System and Communications User’s Manual
B GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual
B GFK-0825, Field Control Distributed I/O and Control System - Genius Bus Interface Unit

User’s Manual

B GFK-0826, Field Control Distributed I/O and Control System - I/O Modules User’s Manual

Chapter 8 Option Modules 8-9



IC693BEM340 FIP Bus Controller (FBC) Module

The Series 90-30 PLC FIP (Factory Instrumentation Protocol) Bus Controller (catalog number
IC693BEM340) is used to interface a FIP I/O serial bus to a Series 90-30 PLC.

Serjes 90-70 PLC Serjes 90-70 PLC

o F pIC
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Up to 8 Field Control E e Device
m%d?:les I& ontrel 1L Remote I/0 Rack Series 90-30 PLC
shown). L i Remote I/O Nest
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i

Optional Expansion Rack
Figure 8-6. Example of FIP 1/0 System Configuration

A FIP bus is used primarily for I/O control. It also is used to store configuration data to remote
devices and to report faults. Devices that can be on a FIP bus in a Series 90-30 PLC system
include:

B Series 90-70 PLC, interfaced to a FIP bus by a FIP Bus Controller.

B Field Control Stations, Field Control I/O modules that are interfaced to the bus via a FIP Bus
Interface Unit (BIU).

B Remote Drops, Series 90-30 I/O racks that are interfaced to the bus via FIP Remote I/O
Scanner Modules. Each remote drop can include one 5- or 10-slot main rack, one 5- or 10-slot
expansion rack and any mix of discrete and analog I/O modules.

B Generic Devices, such as general-purpose computers that are interfaced to the bus via a FIP
Interface Module.
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Status LEDs

Serial Port

The FIP Bus Controller is a standard, rack-mounted Series 90-30 PLC module. It plugs easily into
the PLC’s backplane. The latch on the bottom of the module secures it in position.

Module OK
Run
Carrier Detect Ch. 1 e O
Transmit Enable Ch. 1
Carrier Detect Ch. 2
Transmit Enable Ch. 2
15-Pin Serial Connector RS-485 >
O
O
9-Pin FIP Fieldbus Connector O
(channel 1)
O
9-Pin FIP Fieldbus Connector — > O
(channel 2)
O

Figure 8-7. Series 90-30 FIP Bus Controller
There are no DIP switches or jumpers to set on the module.

The Series 90-30 FIP Bus Controller has six status LEDs, an RS-485 serial port, and two identical
FIP bus connectors.

The 6 LEDs on the front of the FIP Bus Controller display module status and communications
activity.

The 15-pin serial port is used to connect a computer for upgrading the operating firmware of the
Bus Controller and for configuring by an external configuration tool.

FIP Bus Connectors

GFK-03560Q

The two 9-pin connectors on the FIP Bus Controller provide for attachment of one or two FIP
busses. The two busses provide a redundant bus capability.
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IC693BEM330 FIP Remote I/0 Scanner Module

The FIP (Factory Instrumentation Protocol) Remote I/O Scanner (catalog number IC693BEM330)
is an intelligent module that interfaces Series 90-30 I/O modules to a FIP bus. Up to 19 I/O
modules can be accommodated by using two 10-slot baseplates connected by an expansion cable.
Together, the Remote I/O Scanner and the modules it serves are referred to as an I/O Nest. The FIP
Nest can include most Series 90-30 I/O modules.

The host CPU can be any type of CPU capable of communicating on a FIP bus. A module in the
host (such as a FIP Bus Controller) provides the necessary interface between the FIP bus and the

host CPU.
Hand-held
Programmer
|I:I|
Host CPU IK |
]I |}
cPU I il 1/0 Nest
[t |
[ |} |
FIP TI o 5
Bus c ot
Controller § A
9]
AL
FIP Bus Expansion Cable,
-------- up to 50 feet (15 Meters)
Up to 128 devices
|

g

1[

AL 1

Figure 8-8. Example of FIP Remote 1/0 Scanner System Configuration

The Series 90-30 Hand-Held Programmer provides a convenient way to perform setup, monitoring,
and control functions.

Features of the Remote I/0 Scanner

The FIP Remote I/O Scanner performs the following basic functions:
controls operation of the I/O nest in the selected mode
scans discrete and analog I/O modules and maintains I/O scan timing

maps /O data to FIP application variables

|
|
|
B detects module and system faults and reports them to the FIP network
B permits standalone configuration using Hand-Held Programmer

|

retains its network configuration through loss of power
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permits I/O forcing from the Hand-Held Programmer
detects and records input transitions

supports FIP messaging services

responds to an external synchronization signal

can provide blinking or pulsed outputs

can provide input filtering and chatter detection

FIP Bus Interface

The Remote I/O Scanner communicates at a data rate of IMHz. There are two versions of the FIP
communications standard: FIP and WORLD FIP. A DIP switch on the module is used to select the
version that will be used by the Remote I/O Scanner. (The same communications method will then
be used on both bus cables).

The DIP switch on the module must be set to the FIP position for the Remote I/O Scanner to
communicate with a Series 90-70 PLC.

Module Description

The FIP Remote I/O Scanner is a standard Series 90-30 PLC module that plugs easily into the
backplane of the baseplate.
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O cD2
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1 <—— FIP Bus Connectors
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Y ~<—— Synchro Connector
N
Cc
H
R
O | — <—— Lug for Ground Wire
= —

Figure 8-9. FIP Bus Interface Module
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The front of the module has the following connectors:

9-pin male D connectors for two FIP bus cables. A bus can be disconnected
from the module without disturbing the continuity of the bus. The second bus is
a backup for the first bus; its use is optional.

Connector for a FIP synchronization cable. It requires a mating connector such
as Molex #39-01-4031. The synchronization capability is not used in a Series
90-70 PLC application.

The lug below the Synchro connector is used for the module ground wire
(provided). The other end of the ground wire must be connected to the mounting
bolt on the lower left corner of the baseplate and to chassis ground.

Connectors
CHANNEL 1
CHANNEL2
SYNCHRO
(ground)
LEDs

There are two pairs of LEDs at the top of the module. The upper pair is for channel 1 and the lower
pair is for channel 2.

CD1/CD2

TEN1/TEN2

The green Carrier Detected LEDs indicate the presence of a carrier-detect signal
on their respective channels.

The red Transmission Enabled LEDs indicate the module is generating
transmissions on their respective channels.

FIP Remote I/0 Scanner Documentation:

B GFK-1037, Series 90-30 FIP Remote I/O Scanner User’s Manual

B GFK-1038, FIP Bus Controller User’s Manual
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IC693APU301/302 Motion Mate Axis Positioning Module (APM)

GFK-03560Q

The Motion Mate APM is an easy-to-use intelligent, fully programmable one-axis (IC693APU301)
or two-axis (IC693APU302) motion control module for the Series 90-30 PLC. The APM allows a
PLC user to combine high-performance control with PLC logic solving functions in one integrated
system. The APM can be configured to operate in either Standard mode or Follower mode. When
used in Standard mode, it combines high-performance motion control with PLC logic solving
functions in one integrated system. When used in Follower mode, it provides high-performance
“electronic gearing” for continuous master/slave applications. The desired mode is easily selected
by configuring a setup parameter in the configuration software.

EN1 STAT
EN2 OK

CFG
AXIS POS

==20-~

Figure 8-10. Motion Mate APM Module

The Series 90-30 and APM operate together as one integrated motion control package. The APM
controls axis motion and handles all direct communications to the drive and machine while the
PLC automatically transfers data between PLC tables and the APM.

The PLC also provides a means for connecting Operator Interfaces, which can control and monitor
system operation. An example of an APM servo system showing the hardware and software used
to configure, program, and operate the system is shown below.

The APM can be installed in any Series 90-30 CPU, expansion, or remote baseplate. For
embedded CPUs (311, 313, or 323), you may have up to three APM modules. For a modular CPU
(331 or higher), you may have up to eight APM modules in one system, with a maximum of three
APM modules per baseplate.

Multiple motion programs may be created and stored in the APM (maximum of 10 may be stored
in the APM) with the Motion Programmer software package. The APM is configured and
programmed with VersaPro software (Version 1.1 or later) or Logic Developer-PLC.
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APM Cables

The APM faceplate (front panel) has two 24-pin high-density connectors for servo connections.
The connector labeled A contains connections for Axis 1. Connector B, for a 1-axis APM, contains
general purpose connections. Connector B, for a 2-axis APM, has connections for Axis 2 as well
general purpose connections. To make wiring easier to the drive and machine, each high-density
connector is typically connected by a short cable to a terminal block.

CPU IAPM MACHlE 1
: o)
0 | DRIVE "I/
/R
\/
_| ENCODER 1

MACHINE 2
AN

Lo
N

. . Motion Programming
Configuration Software 0 Software ENCODER 2

[ 0

Figure 8-11. Example of Motion Mate APM Servo System

These cables consists of a 24-pin I/O connector , a cable, and a 25-pin D-type terminal block
connector. (Cables are documented in Chapter 10.) Available cables are:

B [C693CBL311 (10 feet/3 meters)

B [C693CBL319 (3 feet/1 meter)

B JC693CBL317 (10 feet/3 meters) with an 8” external shield pigtail
C693CBL320 (3 feet/1 meter) with an 8” external shield pigtail

For building custom-length cables, the 24-pin I/O cable connector is available in three different kits
(solder eyelet receptacle, crimp wire receptacle, and IDC (ribbon) receptacle). The terminal block
is Weidmuller RD25 910648 or equivalent (must be compatible with the I/O cable
IC693CBL311/319/317/320 - see Chapter 10 for details).

Motion Mate APM Module Documentation

See the following manuals for detailed information on Power Mate APM Modules:
B  GFK-0840 Motion Mate APM for Series 90-30 PLC Standard Mode User’s Manual

B  GFK-0781 Motion Mate APM for Series 90-30 PLC Follower Mode User’s Manual
B  GFK-0664 Series 90 PLC APM Programmer’s Manual

Related servo manual:

B  GFK-1581 SL Series Servo User’s Manual
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IC693DSM302 Motion Mate Digital Servo Module (DSM302)

The Motion Mate DSM302 is a high-performance, two-axis motion control module that is highly
integrated with the logic solving and communications functions of the Series 90-30 PLC. In digital
mode, this module controls GE Fanuc digital servos. Beginning with firmware version 1.40, this
module has the ability to control servos with an analog command input, such as the GE Fanuc SL
Series Servos, or third party analog servos.
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Figure 8-12. Motion Mate DSM302 Module
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Features.

Digital Signal Processor (DSP) control of GE Fanuc Servos
Block Processing time under 5 milliseconds

Velocity Feed forward and Position Error Integrator to enhance tracking accuracy

High resolution of programming units

- Position: —8,388,608...+8,388,607 User Units

- Velocity: 1 ... 8,388,607 User Units/sec

- Acceleration: 1 .. 134,217,727 User Units/sec/sec

B Simple and powerful Motion Program instruction set
B Simple 1- or 2-axis motion programs with synchronized block start

B Program support for a short motion program, called Program 0, which can be created in the
configuration software

B Non-volatile storage for 10 programs and 40 subroutines, created with the APM Motion
Programming software.

B User scaling of programming units (User Units)
B DSM firmware, stored in Flash memory, is updated via its front panel COMM port.

B Generic programming using command parameters as operands for Acceleration, Velocity,
Move, and Dwell Commands

B Automatic Data Transfer between PLC tables and DSM302 without user programming

B FEase of I/O connection with factory cables and terminal blocks as well as a serial port for
connecting programming devices. The serial port also allows ”soft* upgrades to firmware,
which is stored in Flash memory.

B Control of GE Fanuc Digital servos, analog SL Series Servos, or third party analog servos.

B  Home and overtravel switch inputs for each Servo Axis

B Two Position Capture Strobe Inputs for each Position Feedback Input

B 5v, 24v and analog I/O for use by PLC

B A Quad B Encoder input for Follower Master axis

B 3 bit Analog Output can be controlled by PLC or used as Servo Tuning monitor

IC693DSM302 Documentation

B GFK-1464, Motion Mate DSM302 for Series 90-30PLCs User’s Manual.
B GFK-0664, Series 90-30 PLC APM Programmer’s Manual
Related servo manuals:

B  GFK-1581, SL Series Servo User’s Manual
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GFH-001, Beta Series Servo Products Specification Guide
GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual
GFZ-65162E, Control Motor Amplifier, Alpha Series

GFZ-65142E, GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals
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IC693DSM314 Motion Mate Digital Servo Module (DSM314)

The Motion Mate DSM314 is a high-performance motion control module that is highly integrated
with the logic solving and communications functions of the Series 90-30 PLC. In digital mode, this
module controls GE Fanuc digital servos. In analog mode, this module controls servos with an
analog command input, such as the GE Fanuc SL Series Servos, or third party analog servos.
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Figure 8-13. Motion Mate DSM314 Module
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Features

B Digital Signal Processor (DSP) control of GE Fanuc Servos

B Block Processing time under 5 milliseconds

B Velocity Feed Forward and Position Error Integrator to enhance tracking accuracy
B High resolution of programming units

- Position: -536,870,912...+536,870,911 User Units
- Velocity: 1 ... 8,388,607 User Units/sec
- Acceleration: 1 ... 1,073,741,823 User Units/sec/sec

Simple and powerful motion program instruction set

Simple 1- to 4-axis motion programs. Multi-axis programs using Axes 1 and 2 may utilize a
synchronized block start.

Non-volatile storage for 10 programs and 40 subroutines created with VersaPro software
(Version 1.1 or later).

Compatible with Series 90-30 CPUs equipped with firmware release 10.0 or later (will not
work with CPUs 311 — 341 and 351).

Single point of connection for all programming and configuration tasks, including motion
program creation (Motion Programs 1 — 10) and Local Logic programming. All programming
and configuration is loaded through the PLC’s programming communications port. In turn, the
CPU loads all configuration, motion programs, and Local Logic programs to the DSM314
across the PLC backplane.

User scaling of programming units (User Units) in both Standard and Follower modes.

DSM314 firmware, stored in Flash memory, is updated via its front panel COMM port.
Firmware update kits provide firmware and Loader software on floppy disk. Firmware is also
available for download on the GE Fanuc web site (http://www.gefanuc.com/support).

Recipe programming using command parameters as operands for Acceleration, Velocity,
Move, and Dwell Commands

Automatic Data Transfer between PLC tables and DSM314 without user programming
Ease of I/0 connection with factory cables and terminal blocks
Electronic CAM capability, starting with Firmware Release (Version) 2.0

Control of GE Fanuc o Series and B Series Digital servos, SL-Series servos, or third party
servos with analog velocity command or analog torque command interface.

Home and overtravel switch inputs for each Servo Axis

Two Position Capture Strobe Inputs for each axis can capture axis and/or master position with
an accuracy of +/-2 counts plus 10 microseconds of variance.

5V, 24V and analog I/O for use by PLC

Incremental Quadrature Encoder input on each axis for Encoder/Analog mode

Quadrature Encoder input for Follower Master axis

13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor
High speed digital output (four each 24V and four each 5V) via on-board Local Logic control
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IC693DSM314 Documentation

GFK-1742, Motion Mate DSM314 for Series 90-30 PLC User’s Manual

Related servo manuals:

GFK-1581, SL Series Servo User’s Manual

GFH-001, Beta Series Servo Products Specification Guide

GFZ-65192EN, Alpha Series Servo Amplifier (SVU) Descriptions Manual
GFZ-65162E, Control Motor Amplifier, Alpha Series

GFZ-65142E, GFZ-65150E, GFZ-65165E, Alpha Series Servo Motor Manuals
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IC693APU300 High Speed Counter (HSC) Module

GFK-03560Q

The High Speed Counter (IC693 APU300) for the Series 90-30 PLC is a single-slot module which
can be used in applications where pulse input rates exceed the input capability of the PLC or where
too large a percentage of PLC processing capability would be required. The High Speed Counter
provides direct processing of rapid pulse signals up to 80 KHz for industrial applications such as:
meter proving, turbine flowmeter, velocity measurement, material handling, motion control and
process control.

With direct processing, the High Speed Counter module is able to sense inputs, count, and respond
with outputs without needing to communicate with a CPU. It can be configured to count either up
or down, to count both up and down, or to count the difference between two changing values. The
module can be configured to provide 1, 2, or 4 counters of differing complexity.
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Figure 8-14. High Speed Counter (HSC)
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The High Speed Counter can be installed in any Series 90-30 baseplate and is configured using the
Hand-Held Programmer, Logicmaster 90-30/20, VersaPro software, or Logic Developer-PLC.
Many features can also be configured from the user’s application program. There are no jumpers to
be set on the module. Two LEDs at the top of the module indicate the operating status of the
module and the status of configuration parameters.

For details on the HSC, refer toGFK-0293, Series 90-30 High Speed Counter User’s Manual.
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IC693BEM320 I/0 LINK Interface (Slave) Module

The I/0 LINK Interface module (IC693BEM320) provides an interface between a Series 90-30
PLC and a proprietary Fanuc I/O LINK in a Fanuc CNC (Computer Numerical Control), or a
Series 90-70 PLC. This module is configured as a slave device only (see the IC693BEM321 for
master applications). The Fanuc I/O LINK is a serial interface which provides high speed
exchange of data between a master and up to 16 slaves. An example of a Series 90-30 PLC in a
Fanuc I/0O LINK system configuration is shown in the following illustration.

HHP
/1
MASTER
SERIES 90-30
|
-
1 L]
I i
" ] 1/0 LINK
-
1
—r

PROGRAMMER

Figure 8-15. Example of a Series 90-30 PLC in a Fanuc I/0 LINK Configuration

The Series 90-30 I/0 LINK Interface module is configured as a slave device only and allows the
Series 90-30 PLC to send either 32 or 64 1/O points to the I/O LINK. The I/O LINK module must
be configured as either a 32 or 64 point I/O module during installation by setting a jumper plug
inside of the front cover of the module to either 32 1/O or 64 1/O.

An I/0 LINK Interface module can be installed in any model of Series 90-30 PLC, and any
number of I/O LINK Interface modules can be installed in a system within the current limits of the
baseplate and other I/0 modules installed in the baseplate. For more details, see “Load
Requirements for Hardware Components” in Chapter 12 of this manual.

1/0 Link Interface Documentation

For detailed information on this module, refer to GFK-0631, the Series 90-30 I/O LINK Interface
Module User’s Manual.
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IC693BEM321 1/0 LINK Master Module

The Series 90-30 I/O LINK Master Module (IC693BEM321) allows a Series 90-30 PLC to act as a
master on a proprietary Fanuc I/O LINK. The Fanuc I/O LINK is a serial interface which provides
high-speed exchange of I/O data between the master and up to 16 slaves. The master can receive
1024 discrete inputs from slaves, and send up to 1024 discrete outputs.

HHP
1 Power Mate CNC
1 [
Master
= w Series 90-30 PLC

1/0 Link Master

G -
e

1/0 LINK

Figure 8-16. Example of /0O LINK Master System Configuration

The illustration above shows a simple I/O LINK system: a Series 90-30 PLC used as a master, a
Series 90-30 Hand-held Programmer, an I/O LINK, and one slave. In the illustration, the slave is a
Power Mate CNC. Other devices that can be used as slaves include the Series 90-70 PLC, the
Series 90-30 PLC, the Fanuc Series 0 CNC, Fanuc Connection Units, and Fanuc Operator Panels.

The module can be configured using a Series 90-30 Hand-held Programmer (HHP) or the
configuration software.
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Any number of I/O LINK Master Modules can be installed in a Series 90-30 PLC. When there are
multiple I/O LINK Master Modules in the same PLC, they must be on separate /O LINKs. An I/O
LINK Master Module can be installed in any I/O slot in any baseplate. The maximum number of
I/0 LINK Master Modules that can be installed in the CPU baseplate is six,

Restart Pushbutton

The LINK RESTART pushbutton provides a convenient means of restart if a failure occurs.
Pushing the Restart pushbutton restarts the operation of the LINK.

Serial Port

The front of the module has one 20-pin, Honda-type connector, used for connection to the first
slave on the I/O LINK. Signal levels are RS422/485 compatible.

Compatibility

The Series 90-30 I/O LINK Master Module is compatible with the following devices:

B Host CPU

O Series 90-30 CPU models 311, 313, 321, 323, 331, and 341 release 4.4 or later, and all
versions of the CPU models 350, 351, 352, 360, 363, and 364.

O Series 90-30 Hand-held Programmer (HHP)

B  Programmer

Hand-Held Programmer

Logicmaster 90-30 Programming Software Configurator, release 4.5 or later.
VersaPro Software.

Control programming software, Version 2.0 or later.

O o oo g

Logic Developer-PLC software

B Slave Units

Power Mate models A, C, D, and E

Series 0 CNC

Fanuc Operator Panel Unit

Fanuc Connection Unit 1

Fanuc Connection Unit 2

Series 90-30 PLC with 90-30 I/O LINK Slave Module

Series 90-70 PLCs with 90-70 I/O LINK Interface Module set up as slave

OO oO0Oo0ooo g

1/0 Link Master Module Documentation

For detailed information on this module, refer to GFK-0823, the Series 90-30 1/O LINK Master
Module User’s Manual,
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IC693APU305 I/0 Processor Module

The I/O Processor (IOP) module (IC693APU305) for the Series 90-30 PLC provides direct
processing of rapid pulse signals for industrial control applications such as:

B Fast response process control
B Velocity measurement
B Material handling, marking, and packaging

Direct processing means that the module is able to sense inputs, process the input information, and
control the outputs without needing to communicate with a CPU.

During each CPU sweep, the I/O Processor communicates with the CPU through 32 discrete inputs
(%l), 15 words of analog inputs (%Al), 32 discrete outputs (%Q), and 6 words of analog outputs
(%AQ). The %AQ outputs can be used by the CPU program to set up timer values or send other
controlling parameters to the I/O Processor.
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Figure 8-17. 1/0 Processor Module
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The 1/0 Processor is configured using the Series 90-30 Hand-held Programmer, Logicmaster
90-30, VersaPro, or Logic Developer-PLC software. Many configuration parameters can be
modified from the user’s application program as well. Each configuration parameter is set to a
factory default value which is suitable for many applications. There are no jumpers or DIP
switches to set on the module. Six green LEDs at the top of the module indicate the operating
status of the module, the status of configuration parameters, and the state of hardware outputs 1
through 4.

Module Features

Module features include:

B Up to 12 positive logic (source) inputs with input voltage range selection of either 5 VDC
(TTL) or 10 to 30 VDC (non-TTL).

Up to eight positive logic (source) outputs: four outputs with 1 amp rating and four
configurable outputs with 0.5 amp rating

Outputs protected by replaceable fuse (one fuse common to all outputs)
Dedicated processor provides 500 o<s I/O update

Counts per Timebase register for input rate measurement

Total Counts register (32-bit) accumulates total counts received by module
Four Strobe data registers for input position capture

Two Timer data registers for indicating input pulse length or input spacing in milliseconds
Thirty-two range comparators (outputs returned in %I and %Al data)
Software configuration

Internal module diagnostics

Individual LEDs that indicate Module OK and Configured OK status
Individual LEDs that indicate state of Outputs 1 through 4

B A removable terminal board for connection of field wiring.

Inputs can be used as count signals or edge-sensitive strobe signals. Outputs can be used to drive
indicating lights, solenoids, relays, and other devices.

Power to operate the module’s logic circuitry is obtained from the 5 VDC bus on the baseplate
backplane. Power sources for the input and output devices must be supplied by the user or by the
+24 VDC isolated output of the Series 90-30 power supply. The I/O Processor module provides a
selectable threshold voltage to allow the inputs to respond to either a 5 VDC signal level or a 10 to
30 VDC signal level. The threshold is selected by configuration.

All configuration parameters for the module are downloaded from the PLC to the I/O Processor
after it passes its internal diagnostics. Once the module has been successfully configured, the
CONFIG OK LED will turn on. Configuration parameters can be changed using the
programming/configuration software or the Hand-Held Programmer.

Operation of the I/O Processor module is monitored by a watchdog timer circuit. If the watchdog
timer detects a module failure, it will force all outputs off and turn off the MODULE OK LED.

I/0 Processor Module Documentation
Please refer to publication GFK-1028, Series 90-30 I/O Processor User’s Manual.
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IC693CMM321 Ethernet Interface Module

The Ethernet Interface module (IC693CMM321) provides an interface that allows you to attach the
Series 90-30 PLC to an Ethernet LAN via an external transceiver and AAUI cable, and to
communicate with hosts and other control devices on the network.

The Ethernet Interface for the Series 90-30 PLC has client/server capability. As a client it can
initiate communications with other PLCs containing Ethernet Interfaces. This is done from the
ladder program using the COMMREQ Function Block. As a server it responds only to requests
from other devices such as a Host computer running a Host Communications Toolkit application or
another Series 90-30 PLC acting as a client.

The Ethernet Interface allows you to:

B Directly attach your PLC to an Ethernet network

B Initiate transfer of data to the PLC from another device

B Communicate simultaneously to multiple devices with up to 16 server connections

B Interface with other GE Fanuc devices, as well as with devices from other vendors

B Communicate from a Host computer (or other control device)

B Diagnose and maintain your system using diagnostic and station management tools

The Ethernet Interface does not support the Series 90-30/20/Micro Hand-Held Programmer. Either

one or two Ethernet Interface modules can be installed in any Series 90-30 baseplate.

The Ethernet Interface connects to an Ethernet network through an external SQE enabled
transceiver (GE Fanuc catalog no. IC649AEA102 or IC649AEA103 or equivalent. See Appendix
J). The following figure shows the layout of the Ethernet Interface.
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Figure 8-18. Ethernet Interface Module
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Four LEDs are located at the top of the board. The Restart pushbutton is located immediately
below the LEDs. The RS-232 serial port with the RJ-11 connector is the Station Manager port.
The RS-485 serial port with the 15-pin D connector located below the Station Manager port is the
module’s Downloader port. The 14-pin AAUI connector, facing downward, is the Transceiver
port. The Default MAC Address label is attached to the outside of the plastic housing.

Board Indicators

There are four LEDs on the Ethernet Interface: OK, LAN, SER, and STAT. These LEDs can be
ON, OFF, BLINKING slow, or BLINKING fast. They indicate the state the Interface is in, traffic
on the Transceiver port and Downloader port, and when an exception event has occurred.

Restart Button

The Restart button serves four functions: LED test, Restart, Restart and Reload, and Restart and
Enter Maintenance Utility. The Restart button is inaccessible when the front cover of the Ethernet
Interface is closed.

Serial Ports

There are two serial ports on the Ethernet Interface: the Station Manager Port and the Downloader
Port.

The Station Manager Port. This RS-232 port is used to connect a terminal or terminal emulator
to access the Station Manager software on the Ethernet Interface. This port uses a 6-pin, RJ-11
connector. The IC693CBL316 Station Manager cable is ideal for connecting to this port (see
Chapter 10 for details).

The Firmware Upgrade Port. The 15-pin, D-type, RS-485 port is used to connect to the PC
Downloader in case the communications software in the Ethernet Interface needs to be updated.
Use the IC690ACC901 miniconverter/cable kit for this connection (see Appendix E for details).

AAUI (Transceiver) Port
The 14-pin AAUI port connects to an external Ethernet-compatible transceiver via an IEEE 802.3

transceiver cable. GE Fanuc catalog number IC649AEA102 (for 10Base T) or IC649AEA103 (for
10Base?2) are suitable transceivers (see Appendix J for details).

Default MAC Address Label

The Default MAC Address label lists the Ethernet MAC address to be used by this module.

Serial Number Label

The Serial Number Label indicates the serial number of this Interface.

Ethernet Interface Module Documentation

For details, refer to GFK-1541, Series 90-30 TCP/IP Ethernet Communications User’s Manual.
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IC693PCM300/301/311 Programmable Coprocessor Module (PCM)

GFK-03560Q

The Programmable Coprocessor Module (PCM) is a high performance coprocessor for the Series
90-30 Modular CPUs (will not work with Embedded CPU models 311, 313, or 323). The PCM

supports the Modbus RTU and GE Fanuc CCM protocols, as well as the MegaBasic and C
programming languages. A free program for using this module as an RTU Master can be

downloaded from the GE Fanuc website. The PCM has two separate ports, both accessed on one

front panel connector.

The PCM is available in three versions. Each version is listed below with the total memory on the
board and the nominal user-available MegaBasic program memory size.

PCM Catalog Number Total Memory User Megabasic memory
IC693PCM300 160K 35K
IC693PCM301 192K 47K
1C693PCM311 640K 190K
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Figure 8-19. Programmable Coprocessor Module (PCM)
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Applications

These modules are used for communicating with programming terminals, CRTs, bar code readers,
scales, printers, ASCII devices, RTU master devices, etc.

PCM Module Location

A PCM can be installed in any slot in the CPU baseplate only, except slot 1 (labeled CPU/1), which
must contain the CPU module. A PCM will not work in Expansion or Remote racks or in an
Embedded CPU (CPU311, 313, or 323) rack.

Protocols Supported
Modbus RTU and GE Fanuc CCM.

LED Indicator Lights
B  OK -Normally ON. Indicates the basic condition of the module.

B US1 and US2 - By default, LED US] flashes to indicate activity on Port 1, and LED US2
flashes to indicate activity on Port 2. Both LEDs stay OFF when there is no port activity.
However, the function of these two LEDs can be custom configured by the user. Please see
GFK-0255 for custom configuration details.

Restart Pushbutton

Used to place the module in either the RUN mode or the PROGRAM mode. Please see “PCM
Operation Modes” in GFK-0255, Chapter 1.

Memory Backup Battery

The Lithium battery for backup of RAM memory is installed in a battery mounting clip on the
inside of the PCM faceplate. This battery is disconnected for shipment from the factory and must
be connected prior to installation of the module. When the PCM is stored for extended periods of
time, the battery should be disconnected, unless you wish to retain the program in RAM memory.
Order replacement batteries using catalog number IC693ACC301 (package of two).

Cables

1C693CBL304/305 - These Wye cables split out the two PCM port connections from the single
connector on the front of the PCM modules. One of these cables is supplied with each PCM
module. The IC693CBL304 is for the PCM300. The IC693CBL305 is for the PCM301 and
PCM311. Please see Chapter 10 for details on these cables.

IC690CBL701/702/705 - These cables provides a direct RS-232 connection between the PCM and
various programmers’ serial ports. These cables are not supplied with the PCM modules. Please
see Chapter 10 for details on these cables.
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Programmable Coprocessor Module Documentation

B GFK-0255, Series 90 Programmable Coprocessor Module and Support Software User’s
Manual

B GFK-0256, Megabasic Language Reference and Programmer’s Guide Reference Manual
B GFK-0487, Series 90 PCM Development Software (PCOP) User’s Manual

B GFK-0771, C Programmer’s Toolkit for Series 90 PCMs User’s Manual
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IC693CMM311 Communications Coprocessor Module (CMM)

The Communications Coprocessor Module (IC693CMM311) provides a high performance
coprocessor for all Series 90-30 modular CPUs (cannot be used with embedded CPUs - models
311, 313, or 323). This module supports the GE Fanuc CCM communications protocol, the RTU
(Modbus) slave communications protocol, and the SNP protocol. This module has two serial ports.
Port 1 supports RS-232 applications and Port 2 supports either RS-232 or RS-485 applications.
The module can be configured using the configuration software, or by using a default setup.

Since both serial ports are wired to the module’s single connector, an IC693CBL305 Wye cable is
supplied with this module to separate the two ports for ease of wiring. A system with a 331 or
higher CPU can have up to four CMMs (in the CPU baseplate only).
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Figure 8-20. Communications Control Module

Communications Control Module Documentation

For more information, refer to GFK-0582, the Series 90 PLC Serial Communications Driver User’s
Manual.
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IC693ADC311 Alphanumeric Display Coprocessor (ADC)

GFK-03560Q

The Alphanumeric Display Coprocessor module (IC693ADC311) is a coprocessor to the Series
90-30 PLC CPU and is used in a CIMPLICITY 90-ADS system. It performs CIMPLICITY
90-ADS display, report, and alarm functions when interfaced to an Operator Interface Terminal
(OIT). The OIT can be a variety of GE Fanuc devices, a VT 100 compatible terminal, or IBM
compatible personal computer running TERMF. Communications with the Series 90-30 CPU is
done over the PLC system backplane.
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Figure 8-21. Alphanumeric Display Coprocessor Module (ADC)
Features of the Alphanumeric Display Coprocessor include:

m  Single slot module

m  Runs CIMPLICITY 90-ADS System software

m 8 Mhz, 80C188 microprocessor

m  High performance access to PLC memory

m  Real time calendar clock synchronized to PLC

m  Reset pushbutton; three status LEDs

m  Soft Configuration (No DIP switches or jumpers)
m  Easy fill-in-the-blank system building

m  Pop-up windows; pull down menus

m Fifteen User definable function keys per screen

m  Printer logging to a serial printer
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Multiple Alphanumeric Display Coprocessors can be supported in a single Series 90-30 PLC
system with modular CPU (331 and higher) and must be located in the CPU baseplate. This
module has a single connector which supports two serial ports, with each port being dedicated to a
specific operation. Port 1 is most often used to connect to an RS-232 serial COM port of a
computer running GE Fanuc PCM Development Software (PCOP). Alternately, port | may be
connected to a serial RS-232 printer (see the “Cables” section below.). By default, Port 2 is
configured as a 19.2 Kbaud RS-232 port. It can be used to interface to a terminal with keyboard
input and screen output.

Serial port programming and configuration are done using a Workmaster II, Workmaster, or an
IBM-compatible PC, XT, AT, or PS/2 computer with PCM Development Software (PCOP)
installed. The programming computer connects to Port 1 (see the “Cables” section below) . The
default setting is 19,200 bps. The PCM Development Software is used to configure the serial port
parameters and to install the CIMPLICITY 90-ADS software onto the ADC.

There are no DIP switches or jumpers on this board that need to be set for configuration. The ADC
module must be configured with the configuration software prior to use.

Cables

IC693CBL305 - This Wye cable is used to split out the two ADC port connections from the single
connector on the front of the ADC module. This cable is supplied with the module. Please see
Chapter 10 for details on this cable.

IC690CBL702 - This cable provides a direct RS-232 connection between the ADC and another
serial device such as a Personal Computer. This cable is not supplied with the module. Please see
Chapter 10 for details on this cable.

Alphanumeric Display Coprocessor Module Documentation:

See the following manuals for detailed information on Series 90-30 Alphanumeric Display
Coprocessor Modules:

B  GFK-0499 CIMPLICITY 90-ADS Alphanumeric Display System User’s Manual
B GFK-0641 CIMPLICITY 90-ADS Alphanumeric Display System Reference Manual
B  GFK-0487 Series 90-30 PCM Development Software (PCOP) User’s Manual
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IC693TCM302/303 Temperature Control Modules (TCM)
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The Temperature Control Modules (TCM) provides temperature control for up to eight channels.
The two TCM models are identical except for temperature range and resolution ratings (see
comparison table). They have the following features:

Can operate in either open loop or closed loop mode
Each channel has a thermocouple input and a relay output
RTD input

12V common mode voltage capability

Open and reverse thermocouple detection and reporting

Out of tolerance temperature detection and reporting
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Figure 8-22. IC693TCM302/303 Temperature Control Module (TCM)

Connections

Field devices (thermocouples, relays), RTD and external power for output relays are connected to
the module using a pair of plug-in connectors which are supplied with the module. These
connectors have captive screw terminals for ease of connecting field wiring. The signal name for
each terminal is labeled on the module’s front cover next to each connector, as shown in the
drawing above. For example, Channel 8 connections are labeled 8+ and 8- on each connector.
Input connections are on the left-hand connector and output connections are on the right-hand
connector.
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LED Indicators

B P (External Power) - This green LED is normally ON, indicating that the module is receiving
power. If this LED is OFF, it may indicate that the TCM’s internal fuse is open.

B R (Run) - This green LED is normally ON. When there is an internal module fault, this LED
will alternately flash with the red Fault (F) LED.

B F (Fault) - This red LED is normally OFF. This light flashes upon module startup and goes
out when the TCM finishes its internal startup routine. When there is an internal module fault,
this LED will alternately flash with the green Run (R) LED.

B S (Short) - This red LED is normally OFF. This LED lights when there is a short on one of
the output circuits.

B 1 -8 (Output Status) - These green LEDs normally turn ON and OFF while the module is
regulating their outputs. The percentage of time that one of these LEDs is ON verses OFF is
representative of the PWM period of that output. Each of the eight LEDs corresponds to an
output channel. The output connector is the one on the right side of the module. The channels
numbers are labeled on the module next to the connector. For example, LED 8 corresponds to
the connections labeled 8+ and 8- on the right-hand connector.

Internal Fuse

The TCM’s internal fuse is a 2 Amp, 125V subminiature type (Littlefuse Microfuse, Catalog
Number 273 002 or equivalent). If the P (External Power) LED will not light, the internal fuse may
be open. To access this fuse:

B Turn off power to the PLC, then remove the TCM module.

B While gently pulling outward on the front cover, release the front cover side tabs with a small
(“pocket-size”) standard screwdriver.

B Gently remove the fuse by pulling it forward, out of the front of the module, with a small pair
of needle nose pliers.

Warning

Replace fuse only with the correct size and type. Using an incorrect fuse can
result in harm to personnel, damage to equipment, or both.

Automatic Data Transfers Between TCM and PLC

The PLC CPU controls the TCM by automatically passing commands to it on each PLC sweep.
These commands are contained in %Q bits and %AQ words that command such things as
Enable/Disable Output, Auto/Manual Mode, Do Autotuning, Setpoint values, and Alarm Limit
values.

In return, the TCM sends information to the PLC CPU by automatically passing %I bits and %Al
words each PLC sweep. The information sent by the TCM includes Alarm and Output Short
Circuit status, Current Temperature, PWM Period, and TCM Error Code.
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Comparison of TCM302 and TCM303 Modules

The TCM303 an extended range TCM302 as shown in the table below. For additional information
about the TCM, refer to GFK-1466, Temperature Control Module for the Series 90-30 PLC User’s

Manual.

Table 8-1. Comparison of TCM302 and TCM303

Item IC693TCM302 IC693TCM303
Temperature range, J and L Thermocouples 0—-450°C 0-750°C
Temperature range, K Thermocouples 0-600 °C 0-1050°C

Resolution

12 bits / 0.2 °C

12 bits / 0.5 °C
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IC693PTM100/101 Power Transducer (PTM)

The PTM is used for measuring electrical power consumption or for monitoring voltages between
an electrical generator and its power grid. It connects to user-supplied current and potential
transformers, which furnish the input signals the PTM uses to calculate its data. Since one of the
PTM’s components is a Series 90-30 PLC module, the PLC can use the data gathered by the PTM
for data reporting, fault monitoring, generator control, or demand charge reduction/load shedding
applications. The PTM consists of three parts, which are all included under one catalog number:

B  PTM Processing Module (PTMPM) - a module that mounts in a Series 90-30 Rack.

B  PTM Interface Module (PTMIM) - a panel-mounted circuit board. This board interfaces
between the PTMPM module and the input transformers (current and potential).

B Interface cable - connects the PTMPM module to the PTMIM circuit board.

Difference Between PTM100 and PTM101

Capabilities

The only difference between the IC693PTM100 and IC693PTM101 is in the length of their
interface cables. The PTM100 comes with a 19” (0.5 meter) cable, and the PTM101 comes with a
39” (1 meter) cable.

A single PTM is capable of performing any one of the following tasks, as selected by the
appropriate %Q bit:

B Measure power parameters for three individual single phase circuits.

B Measure power parameters for one 3-wire single phase circuit (120/240 VAC).

B Measure power parameters for one 3-phase circuit (selectable between Wye or Delta type).
|

Measure and compare power parameters between a 3-phase generator’s output phases and one
power grid phase.

B Measure and compare power parameters between one generator output phase and one power
grid phase.

Operating Modes

The PTM can operate in either of the following two modes, which are selectable by a %Q bit in the
PLC application program:

m  Power Monitor Mode - In this mode, the PTM samples either Single Phase or 3-Phase AC
voltages and currents and uses the data to calculate numerous power values. For 3-Phase
operation, Wye or Delta, can be selected.

m  Synchro Monitor Mode - In this mode, the PTM samples a Single-Phase or 3-Phase AC
voltage produced by a generator, and one voltage from the associated power grid, then
develops voltage, frequency, and relative phase information.
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Automatic Data Transfers Between PTMPM and PLC

The PLC CPU controls the PTM Processor Module (PTMPM) by sending it several %Q bits and
%AQ words during each PLC sweep. These %Q bits and %AQ words represent commands such
as Enabled/Disabled, Power/Synchro Mode, Display Mode, and Gain values.

In return, the PTMPM provides information to the PLC CPU by sending it several %I bits and %Al
words each PLC sweep. The information sent by the PTMPM includes voltage, current, power,
and phase values, as well as discrete fault status.

Compatibility

The PTM is compatible with all Series 90-30 CPUs, and the PTMPM module may be mounted in
any type of baseplate (CPU, Expansion, Remote).
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Figure 8-23. IC693PTM100/101 Components
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Dimensions

PTMPM Standard size Series 90-30 module, mounts in a Series 90-30 baseplate.

PTMIM Interface module. Approximately 4.5” (114 mm) long by 3” (76 mm) wide. It is
mounted on a standard 35 mm DIN-rail.

IC693CBL340 Approximately 19” (0.5 Meter) long.
Interface cable

IC693CBL341 Approximately 39” (1 Meter) long.
Interface cable

PTMPM Indicator LEDs

B F (Fault) - This RED LED, when OFF, indicates that there are no interface faults. When ON,
either steady or flashing, it indicates that one or more of three possible faults is present: (1)
Phase A input not present, (2) over-range condition on one or more inputs (voltage or current
values too high), and (3) phase polarity fault. Each of these three fault signals has a %]l status
bit in the PLC.

B R (Running) - This Green LED, when ON, indicates that the module is “running” (functioning
properly). When OFF, it indicates a module failure.

General Mounting Information

It is recommended the PTMPM modules be mounted in a slot at or near the end of the PLC and that
the PTMIM be mounted to the panel to the side of the PLC (the PTMIM mounts on a standard
DIN-rail). This will keep the power wiring to the PTMIM physically separated from PLC signal
wiring, thus reducing the opportunity for noise coupling. The PTMIM ground requirements
must be strictly adhered to - refer to the user’s manual, GFK-1734 for instructions. See
Warning note below.

Series 90-30 PLC - PTMPM

o) PTl
Ik
\ IC693CBL340/341 PTM Cable

PTMIM

Figure 8-24. IC693PTM100/101 Component Mounting

Warning

The PTMIM board connects to hazardous voltages. Before installing,
testing, or troubleshooting this board, you should read the complete
instructions in the PTM User’s Manual, GFK-1734. Failure to follow the
guidelines in the PTM User’s Manual may result in personal injury,
equipment damage, or both.

8-42 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q



Baseplate Type and Allowable Number of PTMPM Modules

The PTMPM module may be installed in any type of Series 90-30 baseplate (CPU, Expansion, or
Remote). There are no restrictions as to the maximum number of PTMPM modules per PLC
system, or per PLC baseplate, as long as the PLC power supply has sufficient capacity and there is
sufficient %I, %Q, %Al, and %AQ memory available. However, as noted in the “Mounting
Information” section, it is beneficial to keep the PTMIM power wiring physically separated from
PLC signal wiring in order to reduce noise coupling; this can have a bearing on which baseplate
slots to choose when mounting PTMPM modules.

Power Supply Requirement

The PTMPM module requires 400 mA @ 5 VDC from the PLC power supply. The PTMIM does
not require a control power input.

Memory Requirement

Configuration

Each PTMPM requires the following PLC memory allocation:
%I - 16 bits
%Q - 16 bits
%AI - 25 words
%AQ -2 words

The PTMPM module should be configured in the Series 90-30 PLC as a “Foreign” module.

Ordering Information

GFK-03560Q

The PTMPM module and its PTMIM interface board are considered to be a matched set and,
therefore, they are not sold separately. The two cables, however, may be ordered as separate items.
There are four catalog numbers in the PTM product line:

m  [IC693PTMI100 - This system contains the PTMPM, its matched PTMIM, and the 19”
(0.5 meter) interface cable.

m  [C693PTMI101 - This system contains the PTMPM, its matched PTMIM, and the 39”
(1 meter) interface cable.

m  [C693CBL340 - The 19” (0.5 meter) interface cable.
m  [C693CBL341 - The 39” (1 meter) interface cable.

Documentation

For details, refer to GFK-1734, Series 90-30 PLC Power Transducer User’s Manual
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Chapter | State Logic Products

9

State Logic Overview

State Logic, unlike other Series 90-30 PLC systems, does not use ladder logic type instructions.
Instead, it uses “Natural Language” programming instructions. For example, to program a rung of
logic that turns on a motor at a specific time in a State Logic system, you could create a statement,
“If hour is past 8 AM, start the exhaust system.” This type of programming instruction cannot be
handled currently by standard Series 90-30 CPUs, so a State Logic CPU is required. This chapter
only provides an overview of State Logic products. For details, please see GFK-1056, Series 90-30
State Logic Control System User’s Manual.

State Logic Products

The State Logic product line consist of just a few key hardware and software items. To complete a
State Logic system, standard Series 90-30 products are used. The primary State Logic products
are:

m  State Logic CPUs. There are five models: 311, 313,323, 331, and 340.

m  State Logic Processor Module (IC693SLP300). This module can reside in a Series 90-30
PLC system containing a standard CPU, providing the user with both standard ladder logic and
State Logic capabilities.

m  Serial Communications Module (AD693CMM301). Provides two additional serial ports for
the State Logic system. Requires a 331 or 340 State Logic CPU.

m  ECLiPS software. Provides Natural Language programming and online debugging functions.

m  OnTOP software. A debugging tool, it provides operator interface, maintenance, or
troubleshooting functions. It has all the capabilities of the ECLiPS debugging function.

Baseplates and Power Supply, I/0, and Option Modules

The State Logic CPUs and modules work with most standard Series 90-30 baseplates, power
supplies, input and output modules (discrete and analog), and option modules. Please see
GFK-1056, Series 90-30 State Logic Control System User’s Manual, for details.

GFK-03560 9-1



9-2

AD693CMM301 State Logic Serial Communications Module (SCM)

Description

This module provides two additional serial ports for a Series 90-30 State Logic PLC System. A
model 331 or 340 State Logic CPU is required.
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Figure 9-1. AD693CMM301 State Logic Serial Communications Module

OKLED

The SCM turns on its OK LED after completing its start-up internal self test procedure. The OK
LED remains ON as long as the module is functioning properly. If the OK LED turns OFF while
power is applied to the system, turn OFF PLC power and make sure the module is properly seated
in the baseplate. Turn power back ON. If the OK LED remains OFF when power comes back up,
it indicates a probable hardware failure in the SCM and it should be returned for repair. The other
two LEDs on this module are not used.

Reset Button

Pressing the Reset pushbutton when the OK LED is ON re-initializes the module. However, if the
OK LED is off (indicating a module failure), pressing the Reset button will have no effect.
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Serial Connector

The SCM front-mounted serial port connector provides all of the connections for the two SCM
serial ports. Separate pins on this connector are assigned for Port 1 and Port 2. Both ports support
RS-232 standard. Only Port 2 supports the RS-485 standard. A special WYE cable, described
below, is available from GE Fanuc to separate the two port connections on the connector.

Cable Information

Cable IC693CBL305 can be used in applications that require use of both SCM serial ports. This is
a Wye-type cable that breaks out the Port 1 and Port 2 connections on the module’s single
connector to two individual connectors. A data sheet for this cable can be found in the “Cables”
chapter of this manual. (Additional SCM cable information is found in the two documents
referenced in the next section.) This cable wouldn’t be required for applications that use only one
SCM port. Also, this cable should not be used in a multidrop network (see Caution note below).

Caution

The IC693CBL305 Wye cable should not be used with an SCM connected to
a multidrop network because it introduces signal reflections on the network.
Multidrop networks should be cabled directly to the SCM serial connector.

RS-232
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CONNECTOR CONNECTOR

Figure 9-2. 1C693CBL305 WYE Cable

State Logic SCM Documentation

m  GFK-1661 (Data Sheet), Serial Communications Module, Series 90-30 State Logic
m  GFK-1056, Series 90-30 State Logic Control System User’s Manual
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IC693SLP300 State Logic Processor Module

Description

The State Logic Processor Module (SLP) installs in a Series 90-30 PLC ladder logic control
system to provide real time multi-tasking control for machine and process applications. It can be
programmed to perform computations, data acquisition, data communications and operator
interface functions. Also, the SLP module can provide machine or process simulation capabilities
to Series 90-30 PLC ladder logic control system to help reduce debug and startup times. This dual
processor architecture allows a user to create both ladder logic and state logic application programs
in any combination for efficient parallel processing solutions.

The SLP is programmed using the English Control Language Programming System (ECLiPS)
software package. It communicates with the PLC CPU over the backplane and can access user and
system data. Many SLPs can be supported in a single Series 90-30 PLC system and each SLP can
support up to 512 inputs and 512 outputs.
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Figure 9-3. 1C693SLP300 State Logic Processor Module for Series 90-30
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SLP Features

Memory

Installation

GFK-03560Q

Natural English Language Programming using ECLiPS™
Structured State Logic program architecture

Advanced Diagnostics

Simulation capabilities

PID Loop control

Handles complex math easily (floating point, square root, trig. functions)

Allows any combination of Natural English State Logic and Ladder Logic programs in same
system

Configurable to operate with a Series 90-30 PLC system that uses a model 331, 340, or 341
CPU

Up to 512 inputs and 512 outputs

CCM2 Protocol

8 Mhz, 80C188 microprocessor

46 Kbytes battery-backed CMOS logic memory on board
One RS-422/RS-485 port and one RS-232 serial port
Soft configuration (No DIP switches or jumpers)
Restart/Reset Pushbutton

OK Status LED

Occupies a single slot in a Series 90-30 rack

The SLP module has 46 Kbytes of user program memory space. Additional memory exists for
Input, Output, Register, and other variable data. The battery which supports this memory is
located on the SLP module, as shown in the following figure.

Installation should not be attempted without referring to the State Logic Processor User’s
Guide (see reference 1).

The Series 90-30 SLP can only be installed in a Series 90-30 PLC system that uses a model
331, model 340, or model 341 CPU.

Make sure rack power is off.

Connect the battery to either of the battery connectors on the module (See figure E-3).
Install the SLP Module in the rack.

Turn on power.

The module should power up and blink the top LED, indicating that power up diagnostics are in
progress. When the diagnostics have completed successfully the top LED stays on. The other
LEDs on this module are not used and will always stay off.
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Figure 9-4. State Logic Processor Module User Details

Three Status LEDs exist on the SLP module. The top LED (see figure above) indicates the
condition of the module. It will blink ON and OFF while the module is booting up, then will stay
ON during normal operation. The bottom two LEDs are not used and will always be off.

See Caution note below before operating the pushbutton. One pushbutton is provided. Pushing
and holding the pushbutton for less than 5 seconds will simply restart the user application program
if it was configured to “auto-run” at power up. Pushing and holding for more than 5 seconds will
reinitialize the module and require that the user application program be reloaded.

Caution

Pushing and holding the pushbutton for more than 5 seconds will reinitialize
the module and require that the user application program be reloaded.
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Battery

A lithium battery (IC697ACC301) is installed as shown in the previous figure. This battery
maintains user memory when power is removed. Be sure to install a new battery before removing
the old battery (two connectors are provided). Indication of a low battery is provided through the
ECLiPS programming system software and Logicmaster 90-30 software.

Cable Information

Cable IC693CBL305 can be used in applications that require use of both SLP serial ports. This is a
Wye-type cable that breaks out the Port 1 and Port 2 connections on the module’s single connector
to two individual connectors. A data sheet for this cable can be found in the “Cables” chapter of
this manual. (Additional SLP cable information is found in publication GFK-0726 - see
“Documentation” section.) This cable is not required for applications that use only one SLP port.

Hardware Specifications

Battery:

Shelf Life 5 years at 20°C (68°F)

Memory Retention 6 months nominal without applied power
Internal Power Consumption 400 mA from 5V bus on backplane
Serial Ports: Two RS-232/422/485 compatible

State Logic Processor (SLP) Documentation

Please refer to the following publications for more State Logic Processor information.

Title Part Number
Series 90-30 PLC State Logic Processor User’s Guide GFK-0726
Series 90-30 PLC ECLiPS User’s Manual GFK-0732
Series 90-30 PLC OnTOP User’s Guide GFK-0747
OnTOP for Series 90-30 Online Troubleshooting and Operator Program User’s | GFK-0750
Manual
Series 90-30 State Logic Control System User’s Manual GFK-1056
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State Logic CPUs

Five models of State Logic CPUs are available that support State Logic programming. Three of
these CPUs are of the embedded baseplate type, and two are modular CPUs. Data sheets for these
modules are located at the back of this chapter. The available State Logic CPUs for the Series 90-
30 PLC are:

m  [C693CSE311 and IC693CSE313, both are 5-slot embedded CPU (CPU is built-in)
baseplates.

m  /C693CSE323, 10-slot embedded CPU baseplate.

m  [C693CSE331 and IC693CSE340, single-slot CPU modules (can be installed in standard
IC693CHS397 5-slot CPU baseplate, or standard IC693CHS391 10-slot CPU baseplate).

Features of State Logic CPUs

m  Support State Logic programming

m  Support Floating Point calculations

m  Support Clock/Calendar functions (CSE331 and 340 are battery backed)
m  Support discrete and analog overrides

m  Programmed by State Logic software products

m  Provide from 10K to 98K Bytes of program memory depending on model
m  Program memory is battery backed

m  Control two Status LEDs on the power supply

m  Software configuration (no DIP switches or jumpers to set)

m  Serial port on power supply used as a programming port, a simple ASCII interface, or a CCM
port

m  Password controlled access

m  Support Series 90-30 I/O products

m  Alarm Processor Function for module diagnostics
m  Simulation mode

m  EPROM and EEPROM program memory

m  Store histogram of State Changes
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Model CSE311, CSE313 and CSE323 Embedded CPU Baseplates

The Programmable Logic Controller with a built-in State Logic CPU is available in three models.
The CSE311 and CSE313 with built-in CPU has 5 slots available for modules and the CSE323 with

built-in CPU has 10 slots available for modules. Each baseplate also has a power supply slot.

The CSE 311, 313 and 323 CPUs can be programmed in the State Logic programming language

using the State Logic software products. The State logic software products are also used to
configure the Programmable Controller and communicate on-line with the State Logic CPU for

debugging and troubleshooting operations.

The CSE311, CSE313, and CSE323 communicate with I/O modules, smart option modules, and

Third Party modules across the PLC backplane. Most of the available Series 90-30 discrete,

analog, and special purpose modules are supported (with Release 3.0 of State Logic). Foreign or
3rd party modules are also supported.

A socket labeled PROGRAM PROM is provided to install an EEPROM or EPROM. This option
allows the control program to be stored in a PROM instead of RAM memory. It also is convenient
in that it allows the PROM to be copied for installation in multiple CPUs.
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Figure 9-5. Model CSE311 or CSE313 5-Slot Embedded CPU Baseplate
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Figure 9-6. Model CSE323 10-Slot Embedded CPU Baseplate
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Model CSE331 and CSE340 Modular CPUs

The CSE 331 CPU (IC693CSE331) and CSE 340 (IC693CSE340) CPUs are single slot modules
which must be installed in slot one (labeled CPU/1) of a CPU baseplate (IC693CHS391 or
IC693CHS397). An illustration of the State Logic CPU modules is shown below.

STATE LOGIC
CPU

=]
Figure 9-7. CPU Models CSE 331 or CSE 340

The CSE 331 and CSE 340 CPU modules provide the same functionality as the models CSE 311,
313 and 323, and offer several more advanced features such as more I/O points and more User
Program memory. See the table at the end of this chapter to compare CPU specifications.
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CPU Serial Port Connector on Power Supply

The 15-pin D-connector provides the connection to an RS-485 compatible serial port. The
connection is made from the serial port on the power supply to the serial port on the programming
computer or other serial device through the RS-422/RS-485 to RS-232 Converter (IC690ACC900)
or RS-422 to RS-232 Miniconverter (IC690ACC901).

The serial port has three possible uses:

m  as a programming port for the State Logic software to download programs and to send
instructions to the PLC;

m  as an ASCII port providing a connection from the CPU to any ASCII device;

m as a CCM port providing an interface connection for MMI and other host computer systems.
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Figure 9-8. Serial Port Connector

Notes

The serial port connector is functional only in a power supply that is installed
in a baseplate that also contains the CPU; this includes the Model CSE 311
and CSE 313 5-slot baseplates with built-in CPU, CSE 323 10-slot baseplate
with built-in CPU, and the Model CSE 331 and CSE 340 single slot CPUs.

The serial port is not functional when a power supply is installed in a Series
90-30 expansion or remote baseplate.

Additionally, any device connected to the serial port that uses +5 VDC power
from the Series 90-30 power supply must be included in the calculation for
maximum power consumption (see Sample Calculations for Power Supply
Loads in Chapter 3 of this manual).

Configuring the State Logic CPUs

All of the State Logic CPUs and attached I/O system are configured with the State Logic software.
There are no DIP switches or jumpers used to configure the system. The CPU verifies the actual
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module configuration at power-up and periodically throughout the operation. The actual
configuration must match the programmed configuration. Any detected deviations are reported to
the CPU alarm processor function for the configured fault response. Refer to GFK-1056, the Series

90-30 State Logic CPU User’s Manual for more information.

Table 9-1. System Specifications for Series 90-30 State Logic CPUs

State Logic CPU Model
CSE 340 CSE 331 CSE 313/323 CSE 311
Digital Inputs, %l 1024 1024 512 512
Digital Outputs, %Q 1024 1024 512 512
Global 1/0, %G 1280 1280 1280 1280
Internal Flags 1000 1000 500 500
Analog Inputs, %Al 256 256 128 128
Analog Outputs, %AQ 128 128 64 64
PID Loops 20 20 20 20
Integer Variables 1000 1000 250 250
Floating Point Variables 250 250 61 61
String Variables 20 20 8 8
Character Variables 64 64 64 64
Tables 20 20 10 10
Program Memory 98K Bytes 48K Bytes 20K Bytes 10K Bytes
Processor Speed 20 MHz 10 MHz 10 MHz 10 MHz
Number of Baseplates 5 5 1 1
Baseplate Size 5 or 10 slots 5 or 10 slots 5 slots (CSE313) 5 slots
10 slots (CSE323)
Supports SCM Yes Yes No No
Serial Ports 1 1 1 1
Clock/Calendar Hardware Hardware Software Software
Table Memory Space 4K Bytes 4K Bytes 1K Bytes 1K Bytes

For more detailed information on State Logic CPU specifications, see GFK-1056, the Series 90-30

State Logic Control System User’s Manual.

Series 90-30 PLC Installation and Hardware Manual — August 2002
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State Logic CPU Firmware and PROM Configurations

State Logic CPU Firmware and PROM Table

Firmware EPROM EEPROM Flash
CPU (standard) (for user (for user (for user
memory) memory) memory)
CSE313 EPROM Optional N/A N/A
CSE323 EPROM Optional N/A N/A
CSE331 EPROM Optional N/A N/A
CSE340 EPROM N/A N/A Optional

State Logic CPU Data Sheets

GFK-03560Q

This section provides data sheets describing each of the Series 90-30 State Logic CPU modules.

Each CPU is described in a one-page data sheet, which provides a quick reference to all of the

available CPU models.

m  IC693CSE311
m  [C693CSE313
m  IC693CSE323
IC693CSE331

m  IC693CSE340

State Logic, 5-slot baseplate with embedded CPU
State Logic, 5-slot baseplate with embedded CPU
State Logic, 10-slot baseplate with embedded CPU

State Logic, CPU module, 10 MHz

State Logic, CPU module, 20 MHz

Chapter 9 State Logic Products

9-13




CSE311

Catalog Number IC693CSE311

L 1 L 1 L 1 L 1
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CPU Type

State Logic 5-slot baseplate with embedded CPU

Total Baseplates per System

1

Load Required from Power Supply

410 milliamps from +5 VDC supply

Processor Type and Speed

80188, 10 MHz

Typical Scan Rate

18 milliseconds per 1K of logic (boolean contacts)

Serial Ports

1

Type of memory Storage

RAM, EPROM, EEPROM

Clock Software
Program Memory 10K Bytes
Digital 1/0 (%I, %Q) 1024
Tasks 256

Task Groups 16

States per task 254

1/0 and Variable Names 3000
Analog Inputs and Outputs 128 (%Al), 64 (%AQ)
Internal Flags 500

%G 1280

%T, %S, %M, %R n/a
Integer Variables 250
Floating Point Variables 61

String Variables 8
Characters / String 80
Character Variables 64
Characters / Write 512

Serial Protocols SNP, CCM
Tables 10

Table Memory (Bytes) 1K
Timers Unlimited
Timer Resolution .01 seconds
Timer-Counters 100

Trace Size 100

PID Loops 20
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CSE313

GFK-03560Q

Catalog Number IC693CSE313
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POWER 1 5
° ﬁ.U.EE|LY ° 1 ° 1 ° 1 ° 1 ° 1
CPU Type State Logic 5-slot baseplate with embedded CPU
Total Baseplates per System 1

Load Required from Power Supply

430 milliamps from +5 VDC supply

Processor Type and Speed

80188, 10 MHz

Typical Scan Rate

0.6 milliseconds per 1K of logic (boolean contacts)

Serial Ports

1

Type of Memory Storage

RAM, EPROM, EEPROM

Clock Software
Program Memory 20K Bytes
Digital 1/0 (%I, %Q) 1024
Tasks 256

Task Groups 16

States per task 254

I/0 and Variable Names 3000
Analog Inputs and Outputs 128 (%Al), 64 (%AQ)
Internal Flags 500

%G 1280

%T, %S, %M, %R n/a
Integer Variables 250
Floating Point Variables 61

String Variables 8
Characters / String 80
Character Variables 64
Characters / Write 512

Serial Protocols SNP, CCM
Tables 10

Table Memory (Bytes) 1K

Timers Unlimited
Timer Resolution .01 seconds
Timer-Counters 100

Trace Size 100

PID Loops 20
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CSE323

Catalog Number IC693CSE323
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CPU Type

State Logic 10-slot baseplate with embedded CPU

Total Baseplates per System

1

Load Required from Power Supply

430 milliamps from +5 VDC supply

Processor Type and Speed

80188, 10 MHz

Typical Scan Rate

0.6 milliseconds per 1K of logic (boolean contacts)

Serial Ports

1

Type of Memory Storage

RAM, EPROM, EEPROM

Clock Software
Program Memory 20K Bytes
Digital 1/0 (%I, %Q) 1024
Tasks 256

Task Groups 16

States per task 254

1/0 and Variable Names 3000
Analog Inputs and Outputs 128 (%Al), 64 (%AQ)
Internal Flags 500

%G 1280

%T, %S, %M, %R n/a
Integer Variables 250
Floating Point Variables 61

String Variables 8
Characters / String 80
Character Variables 64
Characters / Write 512

Serial Protocols SNP, CCM
Tables 10

Table Memory (Bytes) 1K
Timers Unlimited
Timer Resolution .01 seconds
Timer-Counters 100

Trace Size 100

PID Loops 20
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CSE331

Catalog Number IC693CSE331

CPU Type

State Logic single slot CPU module

Total Baseplates per System

5 (1 CPU baseplate + 4 expansion and/or remote baseplates)

Load Required from Power Supply

350 milliamps from +5 VDC supply

Processor Type and Speed

80188, 10 MHz

Typical Scan Rate

0.4 milliseconds per 1K of logic (boolean contacts)

Serial Ports

1

STATE LOGIC
CPU

Type of Memory Storage RAM, EPROM, EEPROM
Clock Hardware
Program Memory 48K Bytes
Digital I/O (%], %Q) 2048

Tasks 256

Task Groups 16

States per task 254

I/O and Variable Names 3000

Analog Inputs and Outputs 256 (%AI), 128 (%AQ)
Internal Flags 1000

%G 1280

%T, %S, %M, %R n/a

Integer Variables 1000

Floating Point Variables 497

String Variables 20

Characters / String 80

Character Variables 64

Characters / Write 512

Serial Protocols SNP, CCM, RTU
Tables 20

Table Memory (Bytes) 4K

Timers Unlimited

Timer Resolution .01 seconds
Timer-Counters 100

Trace Size 100

PID Loops 20

GFK-03560Q
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CSE340 Catalog Number IC693CSE340

CPU Type State Logic single slot CPU module

Total Baseplates per System 5 (1 CPU baseplate + 4 expansion and/or remote
baseplates)

Load Required from Power 490 milliamps from +5 VDC supply

Supply

Processor Type and Speed 80C188XL, 20 MHz

Typical Scan Rate 0.3 milliseconds per 1K of logic (boolean contacts)

Serial Ports 1 STATE LOGIC

Type of Memory Storage RAM, Flash, EEPROM e

Clock Hardware

Program Memory 98K Bytes

Digital 1/0 (%I, %Q) 2048

Tasks 256

Task Groups 16

States per task 254

1/0 and Variable Names 3000

Analog Inputs and Outputs 256 (%Al), 128 (%AQ)

Internal Flags 1000

%G 1280

%T, %S, %M, %R n/a

Integer Variables 1000

Floating Point Variables 497 =)

String Variables 20

Characters / String 80

Character Variables 64

Characters / Write 512

Serial Protocols SNP, CCM, RTU

Tables 20

Table Memory (Bytes) 4K

Timers Unlimited

Timer Resolution .01 seconds

Timer-Counters 100

Trace Size 100

PID Loops 20
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Cables

The following table serves as a cable catalog number/application cross-reference:

Table 10-1. Series 90-30 Cable Cross-Reference

Series 90-30 Cable Cross-Reference

Catalog No.

Description

Applications

A03B-0807-K802
(Equivalent to catalog
number 44C741558-
004)

33’ (10 meter) I/O Link module to
module cable. See publication GFK-
0823 for details on I/O Link cables.

I/O Link modules:
IC693BEM321 (Master)
IC693BEM320 (Slave/Interface)

A03B-0807-K803
(Equivalent to catalog

1.5’ (0.45) meter 1/O Link optical
adapter to module cable. See

I/0 Link modules:
IC693BEM321 (Master)

Note: xxxxx portion
of the number
depends on the cable
length. Lengths are
10, 15, 20, 30, 40, 50,
60, 80, 90, and 100
meters.

number 44C741558- | publication GFK-0823 for details on I/O | IC693BEM320 (Slave/Interface)
002) Link cables.

A66L-6001- I/O Link fiber optic cable, available in | I/O Link modules:

009#LxxxxX ten lengths. Catalog number depends on | [C693BEM321 (Master)

length. For example, the 10 meter
cable’s catalog number is A66L-6001-
009#L10R03.

See publication GFK-0823 for details
on these length choices.

IC693BEM320 (Slave/Interface)

Miniconverter and
cable kit

1C647CBL704 Programmer serial cable to connect For GE Fanuc Work Station Interface
Work Station Interface board to the (WSI) boards:
serial connector on the PLC Power IC647TWMI3 10
Supply. IC647WMI320

IC690ACC901 Contains RS-422 to RS-232 For connecting a computer’s RS-232

miniconverter, a 6’ (2 meter) serial
cable, and a 9-pin to 25-pin adapter.

serial port to a PLC RS-422/485 serial
port. See Appendix F for details on this
product.

IC690CBL701

Connects a PCM, CMM, or ADC

Use with the following modules:

module to a GE Fanuc Workmaster I or | IC693PCM300/301/311,
(Note: Used on older | IBM XT or compatible personal IC693CMM311
computers) computer. IC693ADC311
IC690CBL702 Connects a PCM, CMM, or ADC Use with the following modules:

module to an IBM AT or compatible
personal computer.

IC693PCM300/301/311,
IC693CMM311
IC693ADC311

10-1
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10-2

Series 90-30 Cable Cross-Reference

This cable is identical
to cable

termination resistors. It is not a Wye
type cable — it is for use as the last cable

Catalog No. Description Applications
1C690CBL705 Connects a PCM, CMM, or ADC Use with the following modules:
module to a GE Fanuc Workmaster II or | IC693PCM300/301/311,
IBM PS/2 or compatible personal IC693CMM311
computer IC693ADC311
IC690CBL714A Dual-port multi-drop cable. Allows the | Series 90 PLCs.
interconnecting of individual PLCs
using SNP serial ports. Connections are
in a daisy-chain configuration.
1C693CBK002 Cable kit. Contains both the Used with Terminal Block Quick
IC693CBL329 and IC693CBL330 3’ (1 | Connect (TBQC) assemblies. See
m) cables. Used for 32-point I/O Appendix H for a module list and cable
modules having dual 24-pin connectors. | selection information. See also, the data
sheet for the
IC693CBL329/330/331/332/333/334
cables for additional information.
1C693CBKO003 Cable kit. Contains both the Used with Terminal Block Quick
IC693CBL331 and IC693CBL332 6 (2 | Connect (TBQC) assemblies. See
m) cables. Used for 32-point I/O Appendix H for a module list and cable
modules having dual 24-pin connectors. | selection information. See also, the data
sheet for the
IC693CBL329/330/331/332/333/334
cables for additional information.
1C693CBK004 Cable kit. Contains both the Used with Terminal Block Quick
I1C693CBL333 and IC693CBL334 19” | Connect (TBQC) assemblies. See
(0.5 m) cables. Used for 32-point I/O Appendix H for a module list and cable
modules having dual 24-pin connectors. | selection information. See also, the data
sheet for the
IC693CBL329/330/331/332/333/334
cables for additional information.
IC693CBL300 3’ (1 meter) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
This is a Wye type cable for daisy-
chaining baseplates.
IC693CBL301 6’ (2 meter) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
This is a Wye type cable for daisy-
chaining baseplates.
IC693CBL302 50’ (15 meter) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
Note: This is a special type with built-in

port connections from one module
connector.

IC693CBL314 on the link.

IC693CBL303 Programmer serial cable to connect For Hand-Held Programmer:
Hand-Held Programmer (HHP) to serial | IC693PRG300
connector on PLC Power Supply.

IC693CBL304 Wye cable for splitting out two serial For use with:

IC693PCM300 module

Series 90-30 PLC Installation and Hardware Manual — August 2002
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Cables 10

Series 90-30 Cable Cross-Reference
Catalog No. Description Applications
IC693CBL305 Wye cable for splitting out two serial For use with the following modules:
port connections from one module IC693PCM301
connector. (Use cable IC693CBL304 IC693PCM311
with the I[C693PCM300 module.) IC693CMM311
IC693ADC311
AD693CMM301
IC693SLP300
I1C693CBL306 3’ (1 meter) extension cable connects For High Density (32-point) /O
between the 50-pin connector on the modules having a single 50-pin
module faceplate and the connector on | connector:
the terminal block. IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751
I1C693CBL307 6’ (2 meter) extension cable connects For High Density (32-point) /O
between the 50-pin connector on the modules having a single 50-pin
module faceplate and the connector on | connector:
the terminal block. IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751
I1C693CBL308 3’ (1 meter) I/O cable connects to the For High Density (32-point) /O
50-pin connector on the module modules having a single 50-pin
faceplate. The other end has stripped, | connector:
tinned, and labeled leads. IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751
I1C693CBL309 6’ (2 meter) I/O cable connects to the For High Density (32-point) /O
50-pin connector on the module modules having a single 50-pin
faceplate. The other end has stripped, | connector:
tinned, and labeled leads. IC693MDL652
IC693MDL653
IC693MDL750
IC693MDL751
IC693CBL310 10’ (3 meter) I/O cable connects to one | For High Density (32-point) I/O
of the 24-pin connectors on the module. | modules having dual 24-pin connectors:
(Obsolete. Use The other end has stripped, tinned, and | IC693MDL654
IC693CBL327 and | labeled leads. IC693MDL655
1C693CBL328) Two cables are required per module. | IC693MDL752
IC693MDL753
IC693CBL311 10’ (3 meter) APM 1/O cable connects | APM modules:
between one of the 24-pin connectors on | [C693APU301
the module and the connector on the IC693APU302
terminal block.
Two cables are required per module.
IC693CBL312 0.5’ (152 mm) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
This is a Wye type cable for daisy-
chaining baseplates.
IC693CBL313 26’ (8 meter) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
This is a Wye type cable for daisy-
chaining baseplates.

GFK-03560Q Chapter 10 Cables
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10-4

Series 90-30 Cable Cross-Reference

(Obsolete. Use

of the 24-pin connectors on the module.
The other end has stripped, tinned, and

Catalog No. Description Applications
1C693CBL314 50’ (15 meter) I/O expansion cable To interconnect CPU, expansion, and
interconnects baseplate expansion ports. | remote baseplates.
Note: This is a special type with built-in
This cable is identical | termination resistors. It is not a Wye
to cable type cable — it is for use as the last cable
IC693CBL302 on the link.
IC693CBL315 10’ (3 meter) I/O cable connects to one | For High Density (32-point) I/O

modules having dual 24-pin connectors:
IC693MDL654

(Obsolete. Use

a 24-pin connector on the module and
the connector on the terminal block.

IC693CBL327 and | labeled leads. IC693MDL655
IC693CBL328) Two cables are required per module. | IC693MDL752
IC693MDL753
IC693CBL316 3’ (1 meter) serial cable with 9-pin D- | For connecting to modules with an RJ-
shell connector that connects to a 11 communications port:
Personal Computer’s serial port. The IC693CMM321
other end has an RJ-11 connector. 1C693CPU351, 352, 363
1C693DSM302, 314
IC693CBL317 Special 10’ (3 meter) APM I/O cable APM modules:
connects between one of the 24-pin IC693APU301
connectors on the module and the IC693APU302s
connector on the terminal block. This
cable is similar to [C693CBL311 except
that its drain shield wire is brought
outside of the connector.
Two cables are required per module.
IC693CBL318 Unused or inactive number
IC693CBL319 3’ (1 meter) APM I/O cable connects APM modules:
between one of the 24-pin connectors on | [C693APU301
the module and the connector on the IC693APU302
terminal block.
Two cables are required per module.
IC693CBL320 Special 3’ (1 meter) APM I/O cable APM modules:
connects between one of the 24-pin IC693APU301
connectors on the module and the IC693APU302
connector on the terminal block. This
cable is similar to I[C693CBL319 except
that its drain shield wire is brought
outside of the connector.
Two cables are required per module.
IC693CBL321 3’ (1 meter) I/O cable connects between | Used with the Terminal Block Quick

Connect assemblies. See Appendix H
for a module list and cable selection

(Obsolete. Use
IC693CBL331 and

IC693CBL332)

a 24-pin connector on the module and
the connector on the terminal block.

IC693CBL329 and information.
IC693CBL330)
IC693CBL322 6’ (2 meter) I/O cable connects between | Used with the Terminal Block Quick

Connect assemblies. See Appendix H
for a module list and cable selection
information.
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Cables
Series 90-30 Cable Cross-Reference
Catalog No. Description Applications
1C693CBL323 1.5’ (0.5 meter) I/O cable connects Used with the Terminal Block Quick
between a 24-pin connector on the Connect assemblies. See Appendix H

(Obsolete. Use module and the connector on the for a module list and cable selection

IC693CBL333 and | terminal block. information.

IC693CBL334)

IC693CBL324 3’ (1 meter) cable connects between a DSM modules:

DSM module and either a servos axis I1C693DSM302
terminal block or an aux axis terminal | [C693DSM314
block. See the DSM user’s manuals
(GFK-1464, GFK-1742) for details.

IC693CBL325 10’ (3 meter) cable connects between a | DSM modules:
DSM module and either a servo axis 1C693DSM302
terminal block or an aux axis terminal | [C693DSM314
block. See the DSM user’s manuals
(GFK-1464, GFK-1742) for details.

IC693CBL326 Unused or inactive number

IC693CBL327 10° (3 meter) right angle I/O cable For High Density (32-point) I/O
connects to the left side 24-pin modules having dual 24-pin connectors:
connector on a 32-point module. The IC693MDL654
other end has stripped, tinned, and IC693MDL655
labeled leads. Replaces straight cable IC693MDL752
IC693CBL315 on the left side of the IC693MDL753
module.

IC693CBL328 10° (3 meter) right angle I/O cable For High Density (32-point) I/O
connects to the right side 24-pin modules having dual 24-pin connectors:
connector on a 32-point module. The IC693MDL654
other end has stripped, tinned, and IC693MDL655
labeled leads. Replaces straight cable | IC693MDL752
IC693CBL315 on the right side of the | IC693MDL753
module.

IC693CBL329 3’ (1 meter) right angle I/O cable Used with the Terminal Block Quick
connects between the left side 24-pin Connect (TBQC) assemblies. See
connector on a 32-point module and the | Appendix H for a module list and cable
connector on the terminal block. selection information.

Replaces cable IC693CBL321.

IC693CBL330 3’ (1 meter) right angle (both Used with the Terminal Block Quick
connectors) I/O cable connects between | Connect (TBQC) assemblies. See
the right 24-pin connector on a 32-point | Appendix H for a module list and cable
module or the single connector on a selection information.

TBQC faceplate and the connector on
the terminal block. Replaces cable
IC693CBL321.

I1C693CBL331 6’ (2 meters) right angle (both Used with the Terminal Block Quick
connectors) I/O cable connects between | Connect (TBQC) assemblies. See
the left 24-pin connector on a 32-point | Appendix H for a module list and cable
module and the connector on the selection information.
terminal block. Replaces cable
IC693CBL322.

I1C693CBL332 6’ (2 meters) right angle I/O cable Used with the Terminal Block Quick
connects between the right 24-pin Connect (TBQC) assemblies. See
connector on a 32-point module or the | Appendix H for a module list and cable
single connector on a TBQC faceplate | selection information.
and the connector on the terminal block.

Replaces cable IC693CBL322.
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10-6

Series 90-30 Cable Cross-Reference

digital servo axis terminal block. See
the DSM user’s manuals (GFK-1464,
GFK-1742) for details.

Catalog No. Description Applications
1C693CBL333 20” (0.5 meter) right angle I/O cable Used with the Terminal Block Quick
connects between the left 24-pin Connect (TBQC) assemblies. See
connector on a 32-point module and the | Appendix H for a module list and cable
connector on the terminal block. selection information.
Replaces cable IC693CBL323.

IC693CBL334 20” (0.5 meter) right angle I/O cable Used with the Terminal Block Quick
connects between the right 24-pin Connect (TBQC) assemblies. See
connector on a 32-point module or the | Appendix H for a module list and cable
single connector on a TBQC faceplate | selection information.
and the connector on the terminal block.

Replaces cable IC693CBL323.

IC693CBL340 PTM interface cable. 19” (0.45 meter) |Part of IC693PTM100 assembly. This
length. Connects between PTMPM assembly includes PTMPM module,
Series 90-30 PLC module and the PTMIM interface module, and
PTMIM DIN-rail mounted interface IC693CBL340 cable. This cable also
module. available as separate item.

IC693CBL341 PTM interface cable. 39” (1 meter) Part of IC693PTM101 assembly. This
length. Connects between PTMPM assembly includes PTMPM module,
Series 90-30 PLC module and the PTMIM interface module, and
PTMIM DIN-rail mounted interface IC693CBL341 cable. This cable also
module. available as separate item.

1C693CBL803 3’ (1 meter) redundant communications
cable.

IC800CBL001 3’ (1 meter) Digital Servo Command Used with DSM modules:
cable connects between a DSM module | IC693DSM302
and either a digital servo amplifier ora |IC693DSM314
digital servo axis terminal block. See
the DSM user’s manuals (GFK-1464,

GFK-1742) for details.

IC800CBL002 10° (3 meter) Digital Servo Command | Used with DSM modules:
cable connects between a DSM module | IC693DSM302
and either a digital servo amplifier ora |IC693DSM314d

Series 90-30 PLC Installation and Hardware Manual — August 2002
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Cable Data Sheets

GFK-03560Q

The next section of this chapter contains cable data sheets. These are listed in numerical order by
catalog number, where possible. However, some data sheets cover more than one catalog number,
so some catalog numbers may be out of order.

Cable data sheets are listed in this order:

Cable Data Sheet Catalog Description
Numbers
IC647CBL704 Workstation Interface board to Series 90 CPU
IC690CBL701 PCM to Workmaster (IBM PC-XT)
IC690CBL702 PCM to IBM PC-AT
IC690CBL705 PCM to Workmaster I (IBM PS/2)
IC690CBL714 Series 90 Multidrop

IC693CBL300/301/302/312/313/314

1/0 Bus Expansion cables, continuous shield. This data sheet also
includes information on building custom length I/O Bus Expansion
Cables.

IC693CBL303 Hand-Held Programmer cable, 6 feet (2 meters)

IC693CBL304/305 WYE cables — Port expansion cable s used with PCM 300,
PCM301, PCM311, and CMM311

IC693CBL306/307 Extension cables for 50-pin connectors on high-density I/O
modules

IC693CBL308/309 I/O Interface cables for 50-pin connectors on high-density I/O
modules

IC693CBL310 /O Interface cable for 24-pin connectors on high-density I/O

modules, 10 ft. (3 m). Obsolete.

IC693CBL311/317/319/320

I/O Interface cables for 24-pin connectors on APU301/302

IC693CBL315 I/O Interface cable for 24-pin connectors on high-density I/O
modules, 10 ft. (3 m). Obsolete.

IC693CBL316 “Station Manager Cable.” Serial cable, 3-feet long, with 9-pin D-
shell to 6-pin RJ-11 connectors.

IC693CBL321/322/323 I/O straight connector cables, faceplate to terminal block, 24-pins.
Obsolete.

IC693CBL327/328 1/0 right angle connector cables, faceplate to stripped leads

1C693CBL329/330/331/332/333/334

I/O right angle connector, faceplate to terminal block, 24-pin.
Includes information on cable kits IC693CBK002/003/004.

IC693CBL340/341

PTM interface cables. Connect between PTMPM module (mounts
in Series 90-30 baseplate) and PTMIM board (DIN-rail mounted).

Chapter 10 Cables
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IC647CBL704
Workstation Interface to Series 90 CPU (SNP Port) Cable

(Includes Instructions on Building Custom Length Cables)

Function of cable

The serial Work Station Interface cable has a 15-pin D connector on one end and a 37-pin D
connector on the other end. This cable connects the CPUs serial port to the Work station Interface
board installed in the programming computer through an isolated shielded, twisted pair.

Cable Specifications

Cable Length 10 feet (3 meters)
Connectors
CPU Side 15-pin male, D-subminiature type with M3 screws and AMP hood 207908-4, or
equivalent
Programmer Side | 37-pin male, D-subminiature type with 4-40 screws and AMP hood 1-207908-0, or
equivalent
Hardware Kit AMP 207871-1. Kit includes two metric screws and two screw clips.
Cable Type 24 AWG (.21 mm?), 30V computer grade. Extra flexible construction
recommended for short lengths.

Connecting the Cable

[J  Attach the 15-pin D connector to the serial connector on the PLC power supply on the CPU
baseplate.

[1  Attach the 37-pin D connector to the 37-pin D connector on the Work Station Interface board.

O a
= wsi

|:| SERIAL T

| ) S— m—

SERIES 90-30
SERIAL
CABLE

[ N
[

5

/ M

PROGRAMMER

Figure 10-1. Serial Port to Work Station Interface Board Cable Connection
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Building Custom Length Cables

The following information is provided for those users who may want to build a serial cable with a
different length for connecting a Series 90 PLC to a Workmaster II computer.

) PN PIN ~
0\0\ — ov 1 IK-T If\l 7 ov — K;O
g o| <= sp@) 26 T T 1 RO®B) = |o g
<— G —
WORKSTATION | ¢ ¢ | —] SP®@ (27 0| Ro®) 10 |SERIES
INTERFACE 00| e=lers (A) 30 : : >O< : : 12 zs | = % [ 90-70
(WS9A1) 0 (0) <—cTs (B) 31 ] ] 6 RTS (A) F— g 0| (CPU)
0 | <=Trrs ) 32 8 cTs(B) = 0
Q [ [ 0
e S - XX L = SERIES
«<— RT 36 —
0 0
9| rom |3 2 [sowm = |0
0 ) suwp a7 el s P L0
4000 FEET
37- PIN 37- PIN (1200 METERS) 15- PIN 15- PIN
DTYPE DTYPE wAXIMU D-TYPE DTYPE
CONNECTOR CONNECTOR CONNECTOR CONNECTOR

Figure 10-2. Series 90 PLC to Workmaster Il Serial Cable

7] Cable Type — 24 AWG (.22 mm?), 30V computer grade. Extra flexible construction
recommended for short lengths.

[l Connectors — 37-pin male D-type with 4-40 screws and AMP hood No. 1-207908-0 or
equivalent. 15-pin male D-type with M3 screws and AMP hood No. 207908-4, or equivalent.
An AMP connector is not supplied with M3 (metric) screws.

[1 Hardware Kit — AMP 207871-1. This kit includes two metric screws, and two screw clips.

Multidrop Configuration, Workmaster Il to Series 90 PLCs

The following illustrations show the wiring diagram and requirements for connecting a
Workmaster II, Workmaster, or compatible computer to Series 90 PLCs in an 8-wire multidrop,
serial data configuration.

The figure below is an example of the wiring configuration required for the multidrop
configuration when using the RS-422/RS-485 to RS-232 converter.

Note

The connector to the PLC serial port in the Series 90-30 PLC must be a right
angle connector in order for the hinged door to close properly.

GFK-03560Q Chapter 10 Cables 10-9
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IC690CBL705 OR EQUIVALENT RS-232/RS-422 RS-422
RS-232 SHIELDED PAIRS CONVERTER MAKE CONNECTIONS
(IC690ACCS00) INSIDE D-CONNECTORS
SLAVE
PIN_ PIN PIN PIN TATION
= (0] 10 |2 RO (0 % 2 2 | so(a) pmmfo
= ol) RD |3 T = "o 00 3 e —————— ~ 3 SD(B) = 00
= |20 rTs |4 crs S| to 0 ° M >4 2 | RO(AD =140 series
[=|%0| cTs |5 DR % ° 1 3 | RO(B) =%
0 0 0 08| 90-70
[ ]%0]0co |8 oco [0, o0 2 [ o | rRD |00 950
o, | TR po GND 0 0 3 T v X 1 | RTS(A) [
WORKMASTERII F= | 40| anD |7 sHLD =2 | 5 @ % 9 1 9 | ris(B) = | o 0| RS422
=00 =10 04 5 ' 11718 | cts(a) = |0 ORT
RS-232 = o0 = | 0 [ 8 1 ST c1s(p) =2 |, 0
PORT = oo = o° °o g T ; ;\.’;V =1 o°
= 0 =] 0 0 = |0
- go [ go og H :: : X X : : E I go
= = of 1 h " 1 =
= 1,0 = [ ol ! = |00
= = . = "0
0 0 0 o )
25-PIN 25- PIN 25-PIN 25-PIN 15-PIN 15-PIN 15- PIN 15- PIN
MALE FEMALE MALE FEMALE  FEMALE MALE MALE FEMALE
RS-232  RS-422
PORT PORT LAST
PIN TATION
~
POWER sV 2 | spa) =0
NOTE SOURCE ~ 3 | so(s) =],0
WHEN WIRING RS-422 /485 MULTIDROP CABLES REFLECTIONS ON THE FOR 2 | RO(A) = |00 ) gppies
TRANSMISSION LINE CAN BE REDUCED BY CONFIGURING THE CABLE IN A CONVERTER | gy 3 | RO(B') k| 0| “gp.30
DAISY CHAIN FASHION AS SHOWN BELOW. g §$s R = 3" PS
MASTER CONVERTER ~ SLAVE STATION  LAST STATION L =2 | RTS(B) : [ : '},%#rz
PLC 15-PIN CONNECTOR s | SeiE) =]
SERIES 90-30 LOCATED 5 | +sv =%
i N ON POWER SUPPLY 8 | ov = 1%
SERIES 90-70 LOCATED 5 | s S0,
ON THE CPU BOARD 7 il [
0
ALSO IT IS RECOMMENDED TO MAKE ANY NECESSARY CONNECTIONS 1l =l PN
INSIDE THE CABLE CONNECTOR TO BE MOUNTED ON THE PLC. IT IS [ = o
NOT RECOMMENDED TO USE TERMINAL STRIPS TO OTHER TYPES OF \ J
CONNECTORS ALONG THE LENGTH OF THE TRANSMISSION LINE. 15 PIN 15 PIN
TO OTHER PLCs MALE FEMALE

* TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CONNECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE
‘ON THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10 INSIDE THE 15-PIN D-SHELL WITH THE FOLLOWING EXCEPTION. FOR SERIES
90-70 PLCs, CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

GROUND POTENTIAL: MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER SOURCE, MUST HAVE COMMON GROUND POTENTIALS OR GROUND ISOLATION FOR PROPER
OPERATION OF THIS SYSTEM.

Figure 10-3. Example of Multidrop Configuration with Converter

The following figure is an example of the wiring configuration required when a Work Station
Interface board is installed in the computer. The 15-pin serial port connector for the 90-30 PLC is
on the power supply; the 37-pin serial port connector for Workmaster I and Workmaster
computers is on the Work Station Interface board in the programming computer. The cable type
for these connections should be 24 AWG (.22 mm?), 30V computer grade. Extra flexible
construction is recommended for short lengths.
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WORKMASTER OR MAKE CONNECTIONS
WORKMASTER Il SHIELDED INSIDE D-CONNECTORS  SERIES
TWISTED 90 PLC
wsl PIN PAIRS ¢ BIN
/o Saininiute [a)
SD(A) | 27 11 11 0 [RD(A)
SD(B) | 26 I XX — 11 | RD (8)
RD (A) | 35 e 2 |sp(A)
RO(B) | 32 1 X 11 13 | sD (B)
CTS (A) [ [ 6 |RTS (A)
crs@) |3 T 1T XX T 1 14 | RTS (B)
RTS (A) | 30 77 T ug CTS (A)
RTS (B) 33 CTS (B
R [T T X X1 o |Rr
36 L1 11 17 Jov
ov ; *1 11 * 11 |sHELD
SHEELD | 37 | ¢
37-PIN 122D { 15-PIN
CONNECTOR | |  CONNECTOR
| |
| |
UPTOA | |
MAXIMUM OF | | SERIES
4,000 FEET
(1,200 METERSJE— ) 90 PLC
== HA e
0 |RD(A)
11 | RD (8)
2 |spD(A)
13 | sD (B)
13 RTS (A)
RTS (B)
NOTE 15 | CTS (AY)
WHEN WIRING RS-422/485 MULTIDROP 8 |cTs(B)
CABLES, REFLECTIONS ON THE TRANS- 9 |RT
MISSION LINE CAN BE REDUCED BY CON 17 fov
FIGURING THE CABLE IN A DAISY CHAIN &1 |sHELD
FASHION AS SHOWN BELOW. 1
WORKMASTER PLC 1 50 i_ 15-PIN
] | CONNECTOR
| I
g 0 i i
| 1
D — ' ! SERIES
PLC 3 PLC 2 E:::::::::j 90 PLC
PIN
o |RrRD(A)
Q g 11 | RD (B")
2 |sp(a)
—/ h3 |sb(B)
6 |RTS (A)
ALSO IT IS RECOMMENDED TO MAKE ANY 1; RTS (B)
IMPORTANT ! NECESSARY CONNECTIONS INSIDE THE ' CTS (A)
CABLE CONNECTOR TO BE MOUNTED ON 5 CTS (B)
THE PLC. 7 RT
IT IS NOT RECOMMENDED TO USE TERMI . — ov
NAL STRIPS OR OTHER TYPES OF CON ¢—|1 |SHELD
DO NOT NECTORS ALONG THE LENGTH OF THE
USE TERMINAL STRIPS TRANSMISSION LINE. —|-|=|-|-[-{-]-
OR OTHER TYPES OF =171 === co.lﬁ'é’c"#m
CONNECTORS ALONG THE 1 1
LENGTH OF THE TRANSMISSION \ J

LINE WHEN WIRING A
MULTIDROP SERIAL DATA
CONFIGURATION

TO OTHER PLCs
(MAXIMUM OF 8 PLCs ON A MULTIDROP)

TERMINATION RESISTANCE FOR THE RECEIVE DATA (RD) SIGNAL NEEDS TO BE CON
NECTED ONLY ON UNITS AT THE END OF THE LINES. THIS TERMINATION IS MADE ON
THE SERIES 90 PLC PRODUCTS BY CONNECTING A JUMPER BETWEEN PIN 9 AND PIN 10
INSIDE THE 15-PIN D-SHELL, WITH THE FOLLOWING EXCEPTION. FOR SERIES 90-70 PLCs,
CATALOG NUMBERS IC697CPU731 AND IC697CPU771, THE TERMINATION FOR

RD AT THE PLC IS IMPLEMENTED BY A JUMPER BETWEEN PIN 9 AND PIN 11.

CAUTION

GROUND POTENTIAL: MULTIPLE UNITS, NOT CONNECTED TO THE SAME POWER
SOURCE, MUST HAVE GROUND POTENTIAL WITHIN " 7V FOR PROPER OPERATION
OF THIS SYSTEM. FAILURE TO PROVIDE A COMMON GROUND MAY CAUSE DAMAGE
TO PLC COMPONENTS.

Figure 10-4. Series 90 PLC to Programmer 8-Wire Multidrop, Serial Data Configuration
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IC690CBL701
PCM, ADC, CMM to Workmaster (PC-XT) Cable

Note:  This cable was designed for use with older computers such as PC or XT

types and would not likely be used for new projects.

Function of cable

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or
CMM module and a serial port on a Workmaster computer or IBM-XT or equivalent Personal

Computer.

Cable Specifications

Cable Length 10 feet (3 meters)
Connectors
PCM/ADC/CMM Side |25-pin male, D-subminiature type, AMP 205208-1, or equivalent
Programmer Side 9-pin male, D-subminiature type, AMP 205203-1, or equivalent
Cable Clamps
25-pin AMP 207908-7 or equivalent
9-pin AMP 207908-1 or equivalent
Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mmz), Belden 9536 or
equivalent
Wiring Diagram
PIN PIN
N M ~
0y1<=| TD |2 T 3 |[RD [ (0/0
0 o= RD | 3 ] 2 D — |, 0
0 o= RTS | 4 T 5 CTS |— 0 0
WORKMASTER 0 |e— CTS | 5 20 [DTR || Y| Pcm
OR 00|—]|DCD |8 || 8 |bcD [ |0,
IBM PC-XT 0 _|DIR | 9 | 1 | SHLD 0
0y|<=|GND |7 | 7 |GND | 0
0] <—| — 0]
9-PIN 9-PIN 25- PIN 25- PIN
FEMALE MALE MALE FEMALE

Figure 10-5. PCM, ADC, or CMM to Workmaster or PC-XT Serial Cable

Note

Although the IC690CBL701 and 702 cables look identical (except for catalog
number labeling), the internal pin connections are different.

Series 90-30 PLC Installation and Hardware Manual — August 2002
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and
the programmer ground connections must be at the same ground potential.
Incorrect wiring will result in damage to the programmer or the module.

[1  Select the WYE cable (IC693CBL305 or IC693CBL304).

[1  Connect the IC690CBL701 cable’s 9-pin female connector to the male RS-232 connector
(serial port) on the selected programming device.

[1  Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

[J Connect the 25-pin male connector on the WYE cable to the female connector on the front of
the PCM, ADC, or CMM module.

WORKMASTER .
— .
HI== L= IC690CBL701
== RS-232 PCM
\ == o] (DEFAULT PORT) ]
w oo Joo] .
= = II0693CBL305B
[[]] \

[ A

[ ] PORT 1

Figure 10-6. PCM to Workmaster Computer or PC-XT Personal Computer
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IC690CBL702
PC-AT to PCM, ADC, CMM Cable

10-14

Function of cable

This cable provides RS-232 signal connections between the RS-232 port on a PCM, ADC, or
CMM module and a serial port on an IBM PC-AT or equivalent Personal Computer.

Cable Specifications

Cable Length 10 feet (3 meters)
Connectors
PCM/ADC/CMM Side 25-pin male, D-subminiature type, AMP 205208-1, or equivalent
Programmer Side 9-pin male, D-subminiature type, AMP 205203-1, or equivalent
Cable Clamps
25-pin AMP 207908-7 or equivalent
9-pin AMP 207908-1 or equivalent
Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm?), Belden
9536 or equivalent

Wiring Diagram
PIN PIN 242832
N N
o) bco | 1 — @y—1 1| SHD = o
0 0
— 0 RD 2 ] 2| TD — 0
= |0 N | > beo P 00
- _'—
PCAT =1 (0| RTs | 7 T 5|cts % | PCM
— | 0| cTs | 8 1 20 | DTR = 0
— 0 0 | GND 5 0 7| GND [— 0 0
— 0 — 0
N~ J ~
9- PIN 9- PIN 25- PIN 25- PIN
MALE FEMALE MALE FEMALE

Figure 10-7. PCM, ADC, or CMM to Workmaster or PC-AT Serial Cable

Note

Although the IC690CBL701 and 702 cables physically look identical (except for
catalog number labeling), the internal pin connections are different.
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and
the programmer ground connections must be at the same ground potential.
Incorrect wiring will result in damage to the programmer or the module.

[1 Select the WYE cable (IC693CBL305 or IC693CBL304).

[1  Connect the IC690CBL702 cable’s 9-pin female connector to the male RS-232 connector
(serial port) on the selected programming device.

[1  Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

[J Connect the 25-pin male connector on the WYE cable to the female connector on the front of
the PCM, ADC, or CMM module.

PC-AT
-
IC690CBL702
RS-232 PCM
(DEFAULT PORT) H
(@} 23
o I IC693CBL305B

/ j =i \\

Figure 10-8. PCM to PC-AT Personal Computer
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IC690CBL705
Workmaster Il (PS/2) to PCM, ADC, CMM Cable

10-16

Function of cable

This cable provides RTS-232 signal connections between the RS-232 port on a PCM, ADC, or
CMM module and a serial port on a Workmaster I or an IBM Personal System 2 (PS/2) or
equivalent Personal Computer.

Cable Specifications

Cable Length 10 feet (3 meters)
Connectors
PCM/ADC/CMM Side 25-pin male, D-subminiature type, AMP 205208-1, or equivalent
Programmer Side 25-pin female, D-subminiature type, AMP 205207-1, or equivalent
Cable Clamps
25-pin AMP 207908-7 or equivalent
Cable Type Six conductor, overall shield, non-paired AWG #24 (.21 mm?), Belden 9536 or
equivalent
Wiring Diagram
PIN PIN
m
— ™ |2 1 3 |[rRD =
— RD |3 1 2 TD —
WORKMASTER Il = RTS |4 T 5 | CTS |—
AND . CTS |5 — 20 DTR | —
IBM PS/2 DCD | 8 8 DCD
— DTR |20 I 1 1 | sHLo[™—
— GND |7 | +— 7 | GND
— —
U
25- PIN 25- PIN 25- PIN 25- PIN
MALE FEMALE MALE FEMALE
Figure 10-9. PCM, ADC, or CMM to Workmaster Il or PS/2 Serial Cable
Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
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PCM to Programmer Cable Installation

Caution

The Series 90-30 PLC baseplate that contains the PCM, ADC, or CMM and
the programmer ground connections must be at the same ground potential.
Incorrect wiring will result in damage to the programmer or the module.

[1  Select the WYE cable (IC693CBL305 or IC693CBL304).

[1  Connect the IC690CBL705 cable’s 25-pin female connector to the male RS-232 connector
(serial port) on the selected programming device.

[1  Connect the cable’s 25-pin male connector to the Port 1 connector on the WYE cable.

[J Connect the 25-pin male connector on the WYE cable to the female connector on the front of
the PCM, ADC, or CMM module.

WORKMASTER I

-

L~ | Ice90CBL705
RS-232 PCM

(DEFAULT PORT) H

L,
0 I IC693CBL305B

/ \E\ PORT 1

Figure 10-10. PCM to Workmaster Il Computer or PS/2 Computer
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IC690CBL714A Multidrop Cable

Purpose

This cable has a number of possible applications with Series 90 products:

[1  To interconnect Series 90-30 PLCs or redundant Series 90-30 PLCs in a multidrop
configuration.

[l To interconnect a Series 90-30 PLC and APM module in a multidrop configuration with a
single personal computer (programmer). This allows programming and troubleshooting both
PLC and APM without moving connection cables.

[J  To interconnect Series 90-70 or redundant Series 90-70 PLCs in a multidrop configuration.

Specifications

[l Connector A: DBI15F, 15-pin female connector with M3 latchblocks
[l Connectors B and C: DB15M, 15-pin right angle, male connector with spring clips

[J  Wire: Cable consists of three individually shielded pairs of 22-gauge stranded conductors.
Belden #8777 or equivalent.

[1  Jumpers: All jumpers are made of #22 AWG (UL1061) type individual wires.

[J Length: The length from the back of Connector A to entry into Connector B is 6 inches (+/-
0.5 inch). The length from the back of Connector C to entry into Connector B is 40 inches (+/-
1.0 inch).

Connector B

Connector C

Connector A
Pin 1

M3 Latching
Blocks (2)

\U_I :

M3 pan head screws (2).
Screws must not protrude
through the end of the Latching
Blocks.
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IC690CBL714A Multi-Drop Cable Wiring Diagram

Connector A, 15-pin Female,
to other CPU or Adapter

N.C. 9
6
Connector B, 15-pin male, |:— ’
to CPU SNP Port [ 14
15
5 5
7 7
10 10
11 1
12 12
13 13
6
8
14
15
9 N.C
7
10
1
12
Note: Trim all drain wires 13
flush with the jacket. 0
6
8
14
15
N.C. 5

Connector C, 15-pin male, to

next CPU or final term.

Figure 10-11. Connecting Diagram for Multidrop Cable IC690CBL714A
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Connection Diagrams for IC690CBL714A Cable

Conn. B Conn.
Series 90-30 PLC \ Series 90-30 PLC

J d

Conn. A

IC690CBL714A Cable

IC690ACC901

Serial Cable

Figure 10-12. Multidrop Arrangement for Series 90-30 Redundant System

Conn. B Conn. C to APM Comm. Port
Series 90-30 PLC

PS CPU PM
o ““n o
9 ‘ °
Conn. A
1C690CBL714A Cable

IC690ACC901

kerial Cable

Figure 10-13. Connecting CPU and APM to Programmer with IC690CBL714A Cable
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Conn. B Conn. B Conn.C
PLC A PLCB PLCC
Cc Cc Cc
P P P
O # O] O] ﬁ" [ O] 1U
IC690CBL714A IC690CBL714A
Conn.C Conn. A
Conn. A “~a

RS-232/422
Converter

Figure 10-14. Multidrop Arrangement for Series 90-70 TMR Redundant System
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1C693CBL300/301/302/312/313/314
I/0O Bus Expansion Cables

10-22

(Includes Instructions for Building Custom Length Cables)

Description

I/O bus expansion cables (IC693CBL300, 301, 312, 313, 314), called “Wye cables,” have a single
male 25-pin D connector on one end and a two-headed (one male, one female) 25-pin D connector
on the other end as shown in (A) of the figure. The 50 foot (15m) (IC693CBL302) cable has a
single male connector on the CPU baseplate end and a single terminated male connector on the
expansion baseplate end. The 3 foot cable (IC693CBL300) can also be used as a WYE adapter
cable to simplify building custom length cables (see the section “Cable Application Suggestions”

later in this Chapter).

FEMALE
CONNECTOR

A ]ﬂw

.5,3,6,26 FOOT
CABLES

MALE MALE
CONNECTOR CONNECTOR
50 FOOT
CABLE
MALE MALE
CONNECTOR CONNECTOR

Figure 10-15. Detail of I/0 Bus Expansion Cables

Cable Lengths

IC693CBL300 3 feet (1 meter), continuous shield

IC693CBL301 6 feet (2 meters), continuous shield

IC693CBL302 or IC693CBL314 50 feet (15 meters), continuous shield
IC693CBL312 0.5 feet (0.15 meters), continuous shield
IC693CBL313 25 feet (8 meters), continuous shield

Function of Cables

The I/0 Bus expansion cables are used to extend the I/O bus to expansion or remote baseplates in
a Series 90-30 I/O system when additional I/O slots are needed or baseplates are required some
distance from the CPU baseplate. The prewired I/O bus expansion cables can be used for
connecting either expansion or remote baseplates. Where required cable length is not available in a

Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
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standard cable, a custom cable must be built (see the section “Building Custom Length I/O Bus
Expansion Cables” for detailed instructions).

Connecting the Cables

[J  Connect the single male connector to the 25-pin female connector on the right side of the CPU
baseplate.

[1  Connect the male connector on the dual connector end of the cable to the 25-pin female
connector on the first expansion baseplate.

[J Connect the unused 25-pin female connector on the dual connector end of the cable to either
the single male connector of a second 1/O bus expansion cable to continue the I/O bus
expansion chain, or to an I/O bus Terminator plug if this is the last cable in the expansion
chain.

Important Notes About I/O Bus Expansion Cables

1. The maximum number of cables that can be included in an I/O expansion system is seven, and
the total maximum cable length between the CPU baseplate and the last expansion baseplate is
50 feet (15 meters). The total maximum cable length between the CPU baseplate and the last
remote baseplate is 700 feet (213 meters). Failure to observe these maximum cable lengths
could result in erratic operation of the PLC system.

2. CPUs 350 - 374 support a maximum of seven I/O expansion cables. CPUs 331 - 341 support a
maximum of four I/O expansion cables.

3. The 50 foot (15 meter) I/O bus expansion cable (IC693CBL302), which has a male connector
on each end, has the I/O bus terminating resistors built into the end connector on the cable. If
this cable is used, you would not install a separate terminator block.

Caution

I/O Bus Expansion cables should NOT be connected or disconnected with
power applied to the I/O expansion baseplate(s). Unexpected PLC operation
may result.

Cable Application Suggestions

In general, it is advantageous to use standard, factory-built cables, where possible, to save time and
avoid wiring errors.

Using Standard Cables

[0 For connecting between baseplates (either between a CPU and expansion baseplate, between
two expansion baseplates or between two remote baseplates) in the same cabinet when a
standard length (0.5, 1, 2, 8, or 15 meters) will fit the need.

[1  Asa Wye jumper for custom built point-to-point cables (IC693CBL300 is often used for this).
This combination saves time since a point-to-point cable can be built much faster than a Wye
cable. An example of this is shown in Figure 10-23.

Chapter 10 Cables 10-23



10

Using Custom Built cables

[1 When you need a cable length not available in a standard size.

[J  When a cable must be routed through a conduit that is not large enough for a standard cable’s
connector to fit through.

Building Custom Length 1/0O Bus Expansion Cables

This section provides details needed to create custom length I/O Bus Expansion cables.

Two Types of Custom Built Cables

The two types are:

[J Point-to-Point - these have a single male connector on one end and a single female connector
on the other end. These are usually used with the IC693CBL300 which supplies the Wye
connection. This combination saves time since a point-to-point cable can be built much faster
than a Wye cable.

[1  Wye - these have a single male connector on one end and two connectors (one male and one
female) on the other end.

Components Needed to Build Custom Length I/0 Bus Expansion Cables

Note: the special two-headed Wye connector used on the standard Wye cables
is not available as a separate component.

Item Description

Cable: Belden 8107 only (no substitutes):

Computer cable, overall braid over foil shield, twisted-pair
30 volt/80°C (176°F)

24 AWG (.22 mm?) tinned copper, 7 x 32 stranding
Velocity of propagation = 70% *

Nominal impedance = 1002

25 Pin Male Connector: Crimp Plug = Amp 207464-1; Pin = Amp 66506-9
Solder Plug = Amp 747912-2

25 Pin Female Connector: Crimp Receptacle = Amp 207463-2; Pin = Amp 66504-9
Solder Receptacle = Amp 747913-2

Connector Shell: Kit — Amp 745833-5:

Metal-plated plastic (plastic with nickel over copper) **
Crimp ring — Amp 745508-1, split ring ferrule

= Critical Information

*k

Vendor part numbers listed for user assembled cables are provided for reference only and do not suggest
or imply that they are preferred. Any part meeting the same specification can be used.
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Expansion Port Pin Assignments

The following table lists the expansion port pin assignments you will need when building remote
cables. All connections between cables are point-to point, that is, pin 2 of one end to pin 2 of the
opposite end, pin 3 to pin 3, etc.

Table 10-2. Expansion Port Pin Assignments

Pin Number Signal Name Function
16 DIODT /O Serial Data Positive
17 DIODT/ I/O Serial Data Negative
24 DIOCLK I/O Serial Clock Positive
25 DIOCLK/ I/O Serial Clock Negative
20 DRSEL Remote Select Positive
21 DRSEL/ Remote Select Negative
12 DRPERR Parity Error Positive
13 DRPERR/ Parity Error Negative

8 DRMRUN Remote Run Positive

9 DRMRUN/ Remote Run Negative

2 DFRAME Cycle Frame Positive

3 DFRAME/ Cycle Frame Negative

1 FGND Frame Ground for Cable Shield
7 ov Logic Ground

I/0 Expansion Bus Termination

When two or more baseplates are cabled together in an expansion system, the I/O expansion bus
must be properly terminated. The I/O bus must be terminated at the last baseplate in an expansion
system. Each signal pair is terminated with 120 ohm, 1/4 watt resistors wired between the
appropriate pins, as follows (see the above table, also):

pins 16 —17; 24 -25; 20-21; 12-13; 8-9; 2-3
The 1/O bus termination can be done one of the following ways:

m By installing a