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PREFACE
This manual explains how to use all models typem'f3 Controller.

WARRANTY AND LIMITATION OF LIABILITY

IMO Precision Controls Ltd. warrants to the oridiqmirchaser that thé module is free from defects in material and
workmanship under normal use and service. The atidig of IMO under this warranty shall be limitexthe repair or exchange
of any part or parts which may prove defective unt@mal use and service within three (3) yearmftbe date of purchase,
such defect to be disclosed to the satisfactiofM@ after examination by IMO of the allegedly defee part or parts. THIS
WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTES EXPRESSED OR IMPLIED INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR USE ND OF ALL OTHER OBLIGATIONS OR
LIABILITIES AND IMO NEITHER ASSUMES, NOR AUTHORIZESANY OTHER PERSON TO ASSUME FOR IMO,
ANY OTHER LIABILITY IN CONNECTION WITH THE SALE OF THIS i* module. THIS WARRANTY SHALL NOT
APPLY TO THISi® module OR ANY PART THEREOF WHICH HAS BEEN SUBJECDTACCIDENT, NEGLIGENCE,
ALTERATION, ABUSE, OR MISUSE. IMO MAKES NO WARRANTYWHATSOEVER IN RESPECT TO ACCESSORIES
OR PARTS NOT SUPPLIED BY IMO. THE TERM "ORIGINAL FRCHASER", AS USED IN THIS WARRANTY, SHALL
BE DEEMED TO MEAN THAT PERSON FOR WHOM THE module IS ORIGINALLY INSTALLED. In no event, whegh
as a result of breach of contract, warranty, toclgding negligence) or otherwise, shall or itpgliers be liable of any special,
consequential, incidental or penal damages inctydint not limited to, loss of profit or revenuksss of use of the products or
any associated equipment, damage to associatedneepfi, cost of capital, cost of substitute produfasilities, services or
replacement power, down time costs, or claims igfireail purchaser's customers for such damages.

To obtain warranty service, return the product to your distributor with a description of the problem, proof of purchase, post paid,
insured and in a suitable package.

ABOUT PROGRAMMING EXAMPLES

Any example programs and program segments in tlsual or provided on accompanying diskettes artudiec solely for illustrative
purposes. Due to the many variables and requiremassociated with any particular installation, INN@cision Controls Ltd. cannot assume
responsibility or liability for actual use based thie examples and diagrams. It is the sole respitihsiof the system designer utilizing thid
moduleto appropriately design the end system, to appatglyi integrate thé moduleand to make safety provisions for the end equiprasnt
is usual and customary in industrial applicatioaslefined in any codes or standards which apply.

Note: All programming examples shown in this manual orn tutorials are for illustrative purposes
only. Proper machine operation is the sole resporislity of the system integrator.
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FIRST STEP of ANY TASK: DATASHEET

Eachi® unit is sent with a datasheet in the box. The teeisis the first document you need to refer tariodel-specific
information such as pin-outs, jumper configuratisee the datasheets attached to it. Visit our weebsiobtain updates t
datasheets, user documentation, and a range aftexdrials for programming assistance.
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QUICK START INSTALLATION PROGRAMMING TROUBLESHOOTING
Safety / Compliancd Safety / Compliance Safetyrh@laance Safety / Compliance
page 8 page 8 page 8 page 8
Introduction Introduction Introduction Introduction
page 10 page 10 page 10 page 10
Mechanical Installation System Settings Mainte®an
page 14 page 50 page 74
Electrical Installation Configuration Troublesitimg
page 20 page 67 page 76
Serial Comm User Interface
page 22 page 59
CAN Comm Removable Media
page 25 page 33
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Memory

1MB Graphical Memory
1023 User Screens with
up to 50 objects per screen
including bitmaps, animations and custom fonts

A Powerful 32-bit
Microprocessor

Scanning around the
speed of 1ms per Kstep

Screens

Option A: Option B:
Monotone 128x64 Pixel Monotone 160x128 Pixel
Graphical Screen with Graphical Touch Screen with
10 Programmable Function Keys 4 Programmable Function Keys

Option C:
32K Colour 320x240 Pixel
Graphical Touch Screen with
5 Programmable Function Keys

Inputs and Outputs

Up to 4 Analogue Inputs, ) 7 Optlon for 2 Analogue
Options of mA, V, ) Outputs mA, V
Thermocouple, PT100

' “ Option for 2 Pulse outputs
4 High Speed Pulse | | | | | | (up to 65Khz)
Inputs, up to 10Khz e

Up to 24 Digital Inputs, %_
PNP or NPN —O

Option for 6 Relay Outputs

—O O— or up to 16 Transistor

Outputs

Communication

Up to 3 POl’tS (i3A & i3B, i3C can have 3 ports + 2 USB + Ethernet)

Port 2 - RS232/RS485 20+ protocols including Modbus, DF1, GeFanuc

Port 1 - RS232/RS485 Add option card to convert to Ethernet
Or add card to convert to GSM Modem for SMS, GSM and GPRS data.

Port 3 (CAN) - Link other i3 controllers or extra I/O. (CANopen firmware upgrade available)
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CHAPTER 1:

1.1 Safety Warnings and Guidelines

When found on the product, the following symbolsdfy:
a. All applicable codes and standards need tollmvied in the installation of this product.
b. For I/0 wiring (discrete), use the following witype or equivalent: Belden 9918, 18 AWG or larger

Adhere to the following safety precautions wheneamy type of connection is made to the module.

a. Connect the green safety (earth) ground fifsirbemaking any other connections.

b. When connecting to electric circuits or pulsigating equipment, open their related breakersnbomake connections to live power lines.
c. Make connections to the module first; then ceht@the circuit to be monitored.

d. Route power wires in a safe manner in accordasitbegood practice and local codes.

e. Wear proper personal protective equipment inietudafety glasses and insulated gloves when makingections to power circuits.

f. Ensure hands, shoes, and floor is dry beforeimgeny connection to a power line.

g. Make sure the unit is turned OFF before makimgnection to terminals. Make sure all circuits @eeenergized before making connections.
h. Before each use, inspect all cables for breaksagks in the insulation. Replace immediatelyafective.

1.2 Grounding
Grounding is covered in various chapters withiis thianual.

1.3 CE Compliance
To check for compliance and updates, visit our \ielz: www.imopc.com

A Warning: Consult user documentation. A Warning: Electrical Shock Hazard.

WARNING: To avoid the risk of electric shock or burns, alwgs connect the safety (or earth) ground beforg
making any other connections.

WARNING: To reduce the risk of fire, electrical shock, or pysical injury it is strongly recommended to fuse he
voltage measurement inputs. Be sure to locate fusas close to the source as possible.

WARNING: Replace fuse with the same type and rating to préde protection against risk of fire and shock
hazards.

WARNING: In the event of repeated failure, do not replacehie fuse again as a repeated failure indicates pa
defective condition that will not clear by replacirg the fuse.

WARNING: Only qualified electrical personnel familiar with the construction and operation of this equipment
and the hazards involved should install, adjust, ograte, or service this equipment. Read and understal this
manual and other applicable manuals in their entiréy before proceeding. Failure to observe this preadion could
result in severe bodily injury or loss of life.
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CHAPTER 2: INTRODUCTION

2.1 Visual Overview

USER
INTERFACE
PAGE 59

REMOVABLE
MEDIA
PAGE 34

SERIAL PORT
PAGE 22

MECHANICAL
INSTALLATION
PAGE 14

Mini USB

PORT
PAGE 76

PROGRAMMING

USER
INTERFACE
PAGE 59

USB A PORT
(Not Connected)

www.imopc.com
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Figure 2.1 — Visual Overview

- 110
PAGE 31
CAN PORT
PAGE 26
POWER
PAGE 21
REMOVABLE MEDIA
SLOT
PAGE 33
110
PAGE 36

ETHERNET
PORT (SEHF
MODEL ONLY)

PAGE 27
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MJ1, MJ2
[4 1]
g'APG?EV\gCHE‘ SERIAL PORTS
PAGE 22
BACK COVER CAN PORT
PAGE15 -—
POWER
USB A PORT
(NOT ACTIVE) ETHERNET
PORT (SEHF
MODEL ONLY)
24Vdc Power Ethernet Port
10/100

CN1 Port

Compact Flash Slot

MJ1 Port

MJ2 Port

Printer Port

2.1.1 Where to Find Information

a. In-Box Docs- Theseare the first documents you need to refer to for ke information related to specifi¢® models.

(A datasheet is provided in the box with your Yrithe datasheets for afl models are attached to the back of this
manual on our website, and they are also availabdigidually on the web. Datasheets contain pinspjumper settings
and other model specific information.

b. User Manual -This manual provides general information thatashmon toi® models and can be downloaded from
our web. Visit our website, attp://www.imopc.comto obtain user documentation and updates.

c. Tutorial — A range of tutorials are available for downloaff the website under thé& product section at
http://www.imopc.com/

2.1.2 Four main types of information are covered inhe manual.

a. Safety and Installation guidelines / instructione¢hanical and Electrical)

b. Descriptions of hardware features (Serial portsnBeable Media, Communication Options, etc.)
c. Configuration and Use of th#

d. Maintenance and Support

2.1.3 Manual Index
Index
Major topics of interest may be found in tinelextowards the end of this manual.

2.1.4 Table Of Figures

Table of Figures
Location of important drawing, illustrations (etopy be found in th&able of Figures

WwWw.imopc.com -11 - REV02_0709



2.2 Connectivity

Thei® has excellent capabilities for connecting to aetgrbf devices. The diagram below shows some exesni devices that
can be easily connected.

e — A Otherl 3 Devices
| Otheri® Devices | l [E’rll_\gs
I K——> I i K—>
I I CAN | Serial Bar Code Readers
L __ I : Printers
———————— - SCADA
OPC Servers
Sensors Serial /10
Indicators
Alarms | & _______4| - _______
Encoders | l Ethernet |
. I
Reme [ WO | Option K—> GSM/GPRS |
I
Solenoids : : SMS :

Figure 2.3 — Visual Overview of Types of Deviced tan be connected ig (A,B,C)

2.3 Features

An i% is an all-in-one industrial control device. It coimes control, user interface, I/O and networkintpia single,
integrated package. Unique features ofithaclude:

« Choice of: Bright, 32768 colour 800x600px(15”,"120", 8") 320x240px(5.7") graphical touch sengihCD
display, 160x128px(3.5") Monotone touch display,dai28x64px(2.25”") Monotone screen with 10
programmable function keys.

« Display of complex graphical objects includingrtds, gauges, meters and animations

e Advanced control capabilities including floatipgint, multiple auto-tuning PID loops and stringnting
capabilities

» Removable media for up to two gigabytes of sterafyjprograms, data logging or screen captures

« iCAN networking port for communication with remot®]| other controllers or PCs

» USB networking port for communication with PCslgrogramming of controller

« Configurable serial protocols for communicatiordtives, PLCs, or other serial peripherals

* Full featured, built-in 1/0O including high resdlon analogue, thermocouple, RTD, high speed cosnRBAVM
outputs and relays (depending uponifhmodel used)

« i Configurator programming software that allowsaspects of thé to be programmed and configured from
one integrated application

« Optional communication add-on modules that aléaaitional capabilities such as Ethernet or modems

www.imopc.com -12 - REV02_0709



2.4 Required and Suggested Accessories
The following list contains aamplingof required and suggestédl accessories. Visit our website to view updatesnew
products and accessories.

Table 2.1 -i° Accessories
Part Number |Description
i3-E 10/100 Etherncoption kit- field installable. Kit includes all parts necessfmyinternal installation within th
i*case, including a deeper plastic back cover addptegthernet operation.
i3-MA GSM Modem for SM, GSM/GPRS data communication, with ante
iSPC45 Programming Cable, 9-pin female (PC) to RJi4p-(6 feet.
PC501 USB to RS-232 adapter.

Note: Thei® is not shipped with a programming cable in the boxTo obtain a programming cable, order i3PC45.

2.5 Useful Documents and References
The following information serves asgenerallisting of IMO integrated controller products and other refersrafdnterest with
their corresponding manual numbers. Visit our wighigi obtain user documentation and updates.

Table 2.2 4° Reference Documents

NAME DESCRIPTION
i® Datasheet For selecting models and remote 1/O
In-Box-Docs Supplied with each model, providinggptand wiring information

Hardware Manual This document

Tutorials Various documents showing how to confggand program

Application
Guide: Various documents showing recently used applics
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CHAPTER 3:

Note: Eachi® unit is sent with a datasheet in the bBke datasheet is the first document you need to ref to for model-
specific information related toi® models such as pin-outs, jumper settings, and othkey installation information. The web
version of this manual has all of tiledatasheets attached to it. Visit our website tmiobdatasheets, user documentation, and
updates.

3.1 Overview

The mechanical installation greatly affects therapen, safety and appearance of the system. Irthiom is provided to
mechanically install the unit such as cut-out sizesunting procedures and other recommendationsh&proper mechanical
installation of the unit.

3.2 Mounting Requirements
3.2.1 Mounting Procedures (Installed in a Panel Doo

Slot
for Clip

0

>
<3
NS,

T

Figure 3.1 — Panel Mounting of ah

Once the panel design has been completed usingitega and suggestions in the following sectiamsg the following steps to
panel mount thé.

1. Remove all connectors from tHeaunit.

2. Make sure the gasket is installed onithend is free from dust and debris. Check that trears of the gasket are
secure.

3. Pass the unit through the panel.

4. Insert the each of the four (4) mounting clip®ithe slots in thé’ case. One clip should be installed on each corner.
Lightly tighten each screw so the clip is held iage.

5. Tighten the screws on the clips such that tls&etas compressed against the panel.

www.imopc.com -14 - REV02_0709



3.2.2 Mounting Procedures (Installed on DIN Rail)

-

TOP CLIP

Note: Mount the i with the
DIN Rail in the horizontal
position to avoid slippage.

1 DIN RAIL
CLIP

Figure 3.2 — DIN Rail Mounting of tH&

Thei®is designed to clip onto standard 35 millimeter D#l. If your installation requires liquid or dustotection, make sure the
i®is placed in an appropriate sealed panel when rirginh DIN rail. Use the following steps to mounét® on DIN rail.

1. Move the DIN rail clip to the lower position.

2. Clip the “Top Clips” on the top of the DIN rail.

3. Press the unit into place and press the DINchgilup. A small flat-head screwdriver can be usethe slot of the

DIN rail clip if clearance is an issue.

Note: The DIN rail connection does not provide an earthugd. Refer to CHAPTER 4 for proper grounding infiation.

3.3 Mounting Orientation

3.3.1 Mounting Clip

Figure 3.2 —iswith Mounting Clips
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3.3.2 Mounting Orientation

Figure 3.3 — Orientation

NOTE: There are NO orientation restrictions on ifleHowever, the above orientation provides for optinm@adability of the screen and
ease of use of the keypad.

3.4 Panel Cut-Out

For installations requiring NEMA4X liquid and dystotection the panel cutout should be cut withlarémce of + 0.005” (0.1

mm).
8.69 [220.7mm] — |

i‘c

.3 R.125" [3 mm] TYP.
i°B 5.156" RADIUS CORNERS
[131mm] WHEN REQUIRING 3
DUST OR WATER

TIGUT SEAL PER 6.53 [165.9mmm 1"HO8
NEMA 4, 4X OR 12

3.622 [92mm] —

- 3.622 [92mm] —

6.875"
[175mm]

i°H10 i°H12

(216.0 mm)
9.66 [245.4mmr

11.360
(288.5 mm)

fe——————————— 12,29 [312.0M" ——— =

Figure 3.4 — Panel Cutout Tolerances
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3.5 Dimensions

5.6

o
[143.6mm]

7.326" [186.1mm]

. 3.030"
[77.0mm]

3.780 [96.0 mm]

3.780[96.0 mm]

~—3,780 [96.0 mm] —=

I13H10

i3H10

« 0

~—23.780 [96.0 mm] —=

2.264 [57.5 mm]—

i3H

i3H12

25
(64 mm
11.9¢
(303.5 mm)
i3H08 [ ]

‘« — ]
2.35
(59.70 mm

9.17'
(233.0 mm)

2.52"
(64 mm)

12.87"

Figure 3.5 —i3 Dimensions

3.6 Factors Affecting Panel Layout Design and Cleances

(326.9mm)

ELr

The designer of a panel layout needs to assesgethérements of a particular system and to congiderfollowing design

factors

3.6.1 Clearance / Adequate Space

Install devices to allow sufficient clearance tep@nd close the panel door.

Table 3.1 -Minimum Clearance Requirements for Panel Box and dro

Minimum Distance between base of device and siflealmne

2 inches (50.80mr

Minimum Distance between base of device and widagts

1.5 inches (38.10mr

bases of each device.

If more thai one device installed in panel box (or on door): ikinm Distance betwee

4 inches between bases of e

device (101.60mm)

enough depth for thié.)

\When door is closed: Minimum distance between desitd closed door (Be sure to all

2 inches (50.80mr

WwWw.imopc.com
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3.6.2 Grounding

Panel box: The panel box needs to be properly aiaddo earth ground to provide a good common giaaference.

Panel door: Tie a low impedance ground strap betilee panel box and the panel door to ensure hlegthave the same ground
reference.

3.6.3 Temperature / Ventilation

Ensure that the panel layout design allows for adex ventilation and maintains the specified antbtemperature range.
Consider the impact on the design of the paneluayjfooperating at the extreme ends of the ambientperature range. For
example, if it is determined that a cooling devieeequired, allow adequate space and clearancébdalevice in the panel box
or on the panel door.

WARNING: It is important to follow the requirements of the panel manufacturer and to follow all applicable
electrical codes and standards.

WARNING: Be sure to meet the ground requirements of the pah manufacturer and also meet applicable electrical
codes and standards.

3.6.4 Orientation
When panel-mounted, there are no orientation péistmis on the?®.

3.6.5 Noise
Consider the impact on the panel layout designd@arance requirements if noise suppression dedresieeded. Be sure to
maintain an adequate distance between’thad noisy devices such as relays, motor stagéss,

3.6.6 Shock and Vibration

Thei® has been designed to operate in typical industrigironments that may inflict some shock and vibraon the unit. For
applications that may inflict excessive shock aitfation please use proper dampening techniquesiazate thé® to a location
that minimizes shock and/or vibration.

3.6.7 Panel Layout Design and Clearance Checklist

The following list provides highlights of panel éay design factors
_____ Meets the electrical code and applicable stalsdar proper grounding, etc.?
_____Meets the panel manufacturer’s requirementgriminding, etc.?
___Is the panel box properly connected to earturgt? Is the panel door properly grounded? Hasafieopriate
procedure been followed to properly ground the devin the panel box and on the panel door?
___Are minimum clearance requirements met? Capdahel door be easily opened and closed? Is thieguate space
between device bases as well as the sides of tied pad wiring ducts?
____Isthe panel box deep enough to accommodat&?the
____Is there adequate ventilation? Is the ambientpérature range maintained? Are cooling or heatiegices
required?
__Are noise suppression devices or isolatiorstcamers required? Is there adequate distance battive base of the
i® and noisy devices such as relays or motor st&rtersure that power and signal wires are not rointetie same
conduit.
__Are there other requirements that impact thégodar system, which need to be considered?
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CHAPTER 4:

Note: Eachi® unit is sent with a datasheet in the bdke datasheet is the first document you need to ref to for model-
specific information related toi® models such as pin-outs, jumper settings, and othkey installation information. The web
version of this manual has all of tiledatasheets attached to it. Visit our website tmiobdatasheets, user documentation, and
updates.

4.1 Grounding Definition

Ground: The termGround is defined as a conductive connection betweencaitior piece of equipment and the earth. Grounds
are fundamentally used to protect an applicatiomfharmful interference causing either physical agensuch as by lightning or
voltage transients or from circuit disruption ofteaused by radio frequency interference (RFI).

4.2 Ground Specifications

Ideally, a ground resistance measurement from eugmp to earth ground is 0 ochms. In reality it tybig is higher. IMO
recommendéess tharfifteen (15) ohms resistance from our equipmerground. Resistanagreater thantwenty-five (25) ohms
can cause undesirable or harmful interferenceda#vice.

4.3 How to Test for Acceptable Ground

In order to test ground resistance, a Ground Resist Tester must be used. A typical Ground

Resistance Meter Kit contains a meter, two or thwee leads, and two ground rods. Instructionssaneplied for either a two-
point or three-point ground testigure 4.1shows a two-point ground connection test.

GROUND RESISTANCE METER

GROUND / o (——>
DISCONNECTED (@

FROM SERVICE ~2/

T
GROUND ROD
METAL WATER PIPE OR
OTHER GOOD GROUND

Figure 4.1 — Two Point ground connection test
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4.4 Primary Power Port

Table 4.1 — Primary Power Port Pins

Pin Signal Description
1 GND Frame Ground
2 ov Input power supply ground
3 +24V Input power supply positive volta

www.imopc.com

Power Connector

Power Up:
e Connect to Earth Ground.

—‘ H Apply 10 — 30 VDC.

I Screen lights up.
Torque rating 4.5-7 Lb-In

(0.50—0.78 N-m)

Figure 4.2 - Power Connector (Primary Power Port)

10-30 VDC _
suppl
Pply +

24VDC
+
Fi7 _| -+
PIN 1
PIN 2
PIN 3

Figure 4.3 — Primary Power Port As Viewed Lookir’ngjhaiei3
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CHAPTER 5:

5.1 Overview

All i models provide two serial ports, which are implated with 8-pin modular RJ45 connectors, and abelélMJ1 and
MJ2. The MJ1 serial port is normally used fdprogramming by connecting it to the COM port d®@ running® Configurator.
In addition, both MJ1 and MJ2 can be used for apfibn-specific communication, using a variety #nslard data exchange
protocols.

5.2 Port Descriptions

The MJ1 serial port contains both a half-duplex 485-interface and an RS-232 interface with RTS/@a8dshakingNote:
MJ1 shares its serial port with the optional COM malule, so when an optional Ethernet or Modem COM modle is
installed and active, the MJ1 connector is inactive

The MJ2 serial port contains both a full-duplex &% interface and an RS-232 interface with no hiaakisg. Both the MJ1 and
MJ2 RS-485 interfaces provide switched terminasind bias resistors internally.

5.3 Wiring

Figure 5.1along withTable 5.1.0, Table 5..andTable 5.2show how the MJ1 and MJ2 serial port pins are assig

Table 5.1.0 — Comms Port Pins
- Note: MJ1 and
Pin MJ1 Pins MJ2 Pins MJ2 look the.
Signal Direction Signal Direction same but have
E fr— different pin
— 8 TXD ouT TXD ouT assignments
— 7 RXD IN RXD IN and functions.
: 6 ov Ground ov Ground
— 5 +5 60mA* ouT +5 60mA* ouT
11 4 RTS ouT TX- ouT
3 CTS IN TX+ ouT
2 RX-/TX- | IN/OUT RX- IN
1 RX+/TX+| IN/OUT RX+ IN
Figure 5.1 — MJ Serial Port Connector
Table 5.1 -MJ1 Serial Port Pin Assignments Table 5.2 — MJ2 Serial Port Pin Assignments
pin | Signal Signal Description Direction pin | Signal Signal Description Directior
1 | RX/TX+ |RS-485 Receive/Transmit In/Out 1 RX+ |RS-485 Receive Positive In
Positive 2 RX- [RS-485 Receive Negati' In
2 | RX/TX- |Receive/Transmit Negative In/Out 3 TX+ |RS-485 Transmit Positive Out
3 | CTs |Re-232Clear to Sen Out 4 TX- |RS-485 Transmit Negative In
4 RTS |[RS-232 Request to Send In 5 +5¢  |+5vDC 60mA ma: out
5 +5* +5 VDC 60mA max Out 6 ov Ground -
6 0V [Grounc - 7 RD' |RS-232 Receive Data In
7 | RD' |RS-232 Receive Data In 8 | TD' [Rs-232 Transmit Dai out
8 TD' |RS-232 Transmit Data Out
_ i _ 1Signals are labeled for connection to a DTE device
Table 5.3 — Port 3 i3H (CN1) Pin Assignments .3 . .:3 .3
*+5 onl"A Rev E and later, present on all revisiénB andl"C.
Pin Signal Pin # Signal
#
1 FG 14 +RTS
2 TXD 15 Not Used
3 RXD 16 Not Used
4 RTS 17 -RTS
5 CTS 18 -CTS
6 Not Used 19 +CTS
7 SG 20 Not Used
8 Not Used 21 Not Used
9 +5V 22 Not Used
10 ov 23 Not Used
11 Not Used 24 +RD
12 +SD 25 -RD
13 -SD
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Examples MJ2 - Full Duplex Mode MJ2 - Half Duplex Mode

Pin MJ2 Pins Pin MJ2 Pins
Signal Direction Signal Direction

8 - - 8 - N
7 - - 7 - -
6 oV Ground 6 ov Grounc
5 - - 5 - -
4 TX- ouT 4 - -
3 TX+ ouT 3 - -
2 RX- IN 2 TX-/RX- IN/OUT
1 RX+ IN 1 TX+/RX+ IN/OUT

* +5 oni°A Rev E and later, present on alll revisioi® andi°C.

DIPSW3: FACTORY USI
\ ONLY (tiny bootloader

[ 0T O U firmware downloading).
HHH NOT TO BE USED FO

NORMAL OPERATIO

i i @ DIPSW2: MJ2 i
Termination o
R H H B (Default — none) o I o Ul

DIPSW1: MJ1 0o I

i°B Termination
(Default — none)

S 1.2 3 4 5 86

‘ON’ Direction —T > * H H H H H H H H
B HBH c—I——) SW1 - ON enables MJ2 RS485 port OFF

1234 & E termination (121 Ohms).

= 1 [ o ) OFF disables MJ2 RS485 port T_
S — termination. .3 Terminating resistance at
E BB P e | H MJ2{modular jack 2}
JuL e l==1 SW2 & SW3 - ON places MJ2 RS485 port in RD terminating resistance at pin

half-duplex mode. 7 No. 24 and 25 of CN1
{ — — O places M2 R5485 portin ul Terminating resistance at MJ1

clphzsmixde) (modular jack 1)
SW4 - ON enables MJ1 RS485 port SD terminating resistance at CN1

=]

Future Use

==L

iy

&

termination (121 Ohms).
OFF disables MJ1 RS485 port
termination.

Figure 5.2.0 — MJi3Serial Port Connectors and DIP Switches for RS28& Termination

5.4 RS-485 Termination

Proper RS-485 termination minimizes reflections angroves reliability. Both serial ports allow artérnal RS-485 termination
resistor to be placed across pins 1 and 2 by DIRcBV@etting. Only the two devices physically l@mat the endpoints of the
RS-485 network should be terminated.

5.5 RS-485 Biasing

RS-485 biasing passively asserts a line-idle stdien no device is actively transmitting, which geful for multi-drop RS-485
networking. Both serial ports allow internal RS-488s resistors to be switched in, pulling pin 1toB.3V and pulling pin 2
down to ground. The Set Serial Ports item in thet&y Menu can be used to enable RS-485 biasing, Als application
graphics screen that writes to %SR164 can do three ghing. Setting %SR164.1 enables MJ1 biasing satiihg %SR164.2
enables MJ2 biasing. If biasing is used, it shdndanabled in only one of the devices attachededriS-485 network.

5.61° Configurator Programming via Serial Port

Thei® MJ1 serial port suppori€AN Programming Protocol, but MJ2 does not. If a ®CM port is connected to thé MJ1
serial portj* Configurator can access tHdor programming and monitoring.

5.7 Ladder-Controlled Serial Communication

Using Serial Communication function blocks, bothiIMihd MJ2 support Generic, Modbus Master and Mo&@bage Protocols.
In addition, external modems can be connected ecgisaed using Init, Dial and Answer Modem functitoctks.

5.8 Extra Serial Communication Protocols

Both MJ1 and MJ2 also support protocols such as B#Series Link, Allen Bradley DFICAN Master, GE Fanuc SNP and
Modbus Master.
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CHAPTER 6:
Note: For additional CAN information, refer to the CAN fbual on ourwebsite.

6.1 Overview
All i’C, i®B models provide a CAN networking port, which ispiemented with a 5-pin connector. The connectdali®led
NET1. Two models of the more basfé& model provide a CAN networking port.

Like the MJ1 serial port, the NET1 port can be ug®d® programming by connecting it to the CAN port oP& runningi®
Configurator. The NET1 port also allows ffi¢o exchange global data with otligcontrollers.

Two protocols are available for the CAN port — iICAINO’s own protocol) and CANopen. Due to the largeemory
requirement of CANopen a special firmware must bemloaded into thé® before operation, select the CANopen option from
the firmware update wizard ifi Configurator. For further instruction on CANopeeg the CAN Tutorial on the website.

6.2 Port Description
Thei® NET1 port implements the ISO 11898-2 physical tayred the CAN 2.0A data link layer standards. Alioce the NET1
port is powered by an internal isolated power sypgtternal CAN power is not required.

6.3 CAN (NET1) Port Wiring

Note: The V+ connection is nc
required on thé®,
Thei*network port is self-powered.

CAN Connector

Use the CAN Connector .

when using iCAN network. 270 7 Supporting devices can require this
Torque rating 4.5 — 7 Lb-In 7 it O connection, and this pin can be used
(0.50 — 0.78 N-m) { %“‘ to land the extra wire required for
q,\\“' those devices.

Figure 6.2 - NET1 Port Connector

Table 6.1 - NET1 Port Pin Assignments
Pin Signal Signal Description Direction
1 V- CAN Ground -
2 CAN_L CAN DATA LOW In/Out
3 SHIELD Shield Ground -
4 CAN_H CAN DATA HIGH In/Out
5 NC Not Connected -

6.4i° Configurator Programming via CAN

The NETL1 port suppori€CAN Programming Protocol. If a PC has a CAN integfanstalled (via PCI card or USB), and the PC
CAN port is connected to th2 NET1 port,i* Configurator can access tHdor programming and monitoring.

In addition, thei® supports single-point-programming of &llthat are connected to a CAN network. If the PC CPdift is
connected to th& MJ1 serial port, thé can act as a pass-through gateway allowir@onfigurator to access afl devices that
are attached to the CAN network.

6.5 Ladder-Controlled CAN Communication

Using Put and Get Network Words function block® NMET1 port can exchange digital and analogue gidd@ with otheii®
attached to the CAN network.

In addition, Put and Get Network Heartbeat functlacks allow nodes on the CAN network to regulaatynounce their
presence and to detect the presence (or absengtjenfnodes on the network.

6.6 Using CAN for I1/0O Expansion (Network 1/0)

Connecting Network 1/O devices to the NET1 poripws thei® I/0 to be economically expanded and distributeczatiety of
Modules is available for this purpoddote: These specidlCAN remote I/O devices are not currently stockedeadMO’s range
of Smart I/O. Therefore these must be manufactoredder.
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CHAPTER 7:

7.1 Overview
To supplement the built-in MJ1 and MJ2 serial paxtiditional communication options are available.
This is accomplished by installing a COM moduleinal to theé® controller.

7.1.1 MJ1 shares its serial powtith the optional COM module, so when an EtherneModem COM module is
installed and active, the MJ1 connector is inacftis does not apply to embedded Ethernet modeis)nal to the®,
there is a CPU board, and up to two installed meglubhll models have an I/O module in Slot 1 andiddwave a user-
installed COM module in Slot 2. This chapter byedescribes both the Ethernet and Modem COM moopiiens. For
detailed information regarding these modules, geater to the individual documents provided with tmodules.

7.2 Embedded Ethernet (i3C12z/*****-SEHF ONLY and all i3H models)
Note: Embedded Ethernet provides enhanced functionaditypared to the Ethernet expansion option.

7.2.1 Ethernet Module Protocols and Features
The following table describes the Ethernet Moduletétols and features supported by the i3C.

Protocol / Feature Protocol / Feature Description

ICMP Ping Internet Control Message Protocol

EGD (Peer) GE Fanuc Ethernet Global Data

SRTP Server GE Fanuc Service Request Transfepd@idot
iCAN TCP Server IMO iCAN over Ethernet

Modbus TCP Slave Modbus over Ethernet

Ethernet / IP Server ODVA CIP over Ethernet

FTP Server File Transfer Protocol

HTTP Server HyperText Transfer Protocol (Web Sgrve|

7.2.2 Ethernet System Requirements

Full Ethernet functionality requires:
1. PC running® Configurator Software Version 8.8 with upgraddater (for configuration).
2.i3C controller with onboard Ethernet port.
3. FTP & HTTP protocols.

7.2.3 Ethernet Module Specifications

Speeds 10 BaseT Ethernet (10-Mbps)
100 BaseTx Fast Ethernet (:-Mbps)
Modes Half or Full Duple;
Auto-Negotiation Both 10/100-Mbps and Half/Full Duplex
Connector Type Shielded RJ-45
Cable Type CATS (or better) UTI
(Recommended)
Port Auto MDI/MDI-X

7.2.4 Ethernet Module Configuration

Note: The following configuration is required for all digations regardless of the protocols used. Adddlaonfiguration
procedures must be performed for each protocol.d&edonfigure the Ethernet Moduié Configurator Software to perform the
following steps:

1. On the mai® Configurator screen, select tBentroller menu and it4/O Configure sub-menu to open the I/0
Configuration dialog (Figure 7.2.1)

2. If configuring a differeni® Model than the one shown in the I/0O Configuraiiaiog, click on the topmo&onfig
button, select the desirétiModel, and then clicloK.
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X]

1/0 Configuration

CPU Slots | Network 11O |

1301200000 SBoc -ICAN

| Caorfig
0

i3C122/13C14-5EHF

Caorfig

Empty Config |

Ethemet (300) “ Ethernet Corfig

Autto Config
System

oK | Cancel

Figure 7.2.1 — I/O Configuration Dialog

3. Click theConfig button to the right of the Ethernet Module, anchtkelect the Module Setup tab, revealing the
Ethernet Module Configuration dialog as shown gufe 7.2.2

Module Configuration E|

140 Map  Module Setup ]

Register Usage

Default Settings Register Direction
IP Address: | 132 . 168 . 254 . 128 | b |Read Oy ﬂ [T Use CAN ID for last Octet
Net Mask: [ 255 255 255 0 | wer | =
[ Enhanced Corfiguration
Gateway: [ 00 .0 .0 | 2-BIT | J
Status: | 16-BIT |Read Crily
Version: | 16-BIT |Read Onily

Protocol Support

EEGWE’;:Q - ebal Dt Configurs Selected Protocal
{Ethem oDa 4

[ SRTF Slave {30-20 Service Request)
[ Madbus TCF Slave

[ Ethemet/IF

O FTP (File Server)

O HTTF {Web Server)

QK | Cancel

Figure 7.2.2 — Ethernet Module Configuration

4. Configure the Ethernet Module parameters aevidl
IP Address: Enter the static IP Address for the Ethernet Modhalisg configured.
Note: IP Addresses are entered as four numbers, eagimgafrom 0 to 255. These four numbers are called
octets and they are always separated by decimaigpoi
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Net Mask: Enter the Net Mask (sometimes called Subnet Masigoused by all nodes on the local network.
Typical local networks use Class C IP Addressewfiith case the low octet (rightmost number) iduse
uniquely identify each node on the local networktHis case, the default Net Mask value of 2552550
should be used.

Gateway: Enter the IP Address of a Gateway Server on tha loetwork that allows for communication
outside of the local network. To prevent the EtleéiModule from communicating outside the local rety
set the Default Gateway IP Address to 0.0.0.0 ¢dfault setting).

Status Register:Enter ani® Register reference (such as %R100) to indicatetwhé-biti® register will have
the Ethernet Status word written to it. Table hawgs how this register value is formatted and darpléhe
meaning of each bit in the Status Word.

Table 7.2 -Ethernet Status Word Register Format
High Byte Low Byte

Bit | Bit | Bit | Bit | Bit | Bit | Bit |Bit 9|Bit 8|Bit 7 |Bit 6|Bit 5|Bit 4|Bit 3|Bit 2|Bit 1

16 | 15| 14 | 13 | 12 | 11 | 10

0 | O |Dup|{Spc| O | Rx | Tx |Link TCP Connectior

Status Bit(s) Status Indication Status Values

Minimum | Maximum
0 Reservec Always (

Dup Link Duplex (Auto-Negotiated) [0 = Half Duple) 1 = Full Duplex
Spd Link Speed (Aut-Negotiated’ 0=10MHz | 1=100 MH:
Rx Receive State 0 = Inactive 1 = Active
TX Transmit State 0 = Inactive 1 = Active
Link Link State 0 =Down 1=Ug
TCP Total Number of Active TCP 0 40

Connections | ConnectionsiCAN, SRTP, Modbus

EIP, FTP, HTTP)

Version Register:Enter ari® Register reference (such as %R101) to indicatelwh-biti® register will have the Ethernet
Firmware Version written to it. The value storedtie Version Register is: (Ethernet Firmware Versid00). For example, for
Ethernet Firmware Version 4.30, the Version regigti#l contain 430.

Ethernet Module Register Usage - Standard Configurigon

To perform Standard Configuration, simply leave Emanced Configuration checkbox unchecked. IndageNet Mask and
Gateway cannot be assigned itbregisters, whiléP Address, StatusandVersion must be assigned tdregisters.

Note that the assigned IP Address regist@itection can set tdRead onlyor Read/ Write . If the register is Read only, the
Default IP Address becomes the unit’'s IP Addreskiafoaded into the assigned register, wherenithearead by the application.
(Note: In this case, the low octet of the IP Addrean be replaced with the unit's CAN Network I§,dhecking thdJse CAN

ID for last Octet checkbox.)

If the register is Read / Write, the applicationwld write an IP Address to the assigned registed, this value will then be the
unit's IP Address. (In this case, the Default IPdAaks is used only if communication is lost dummgl/O configuration
download; otherwise the Default IP Address is iguioy

Ethernet Module Register Usage - Enhanced Configuten

To perform Enhanced Configuration, first check Emhanced Configuration checkbox. In this cdBeAddress, Net Mask,
Gateway, StatusandVersion can all be optionally assigned to registers. Byadkf the register edit boxes are empty indicating
that no registers are assigned.

As with the IP Address register (described in tten8ard Configuration section above), Net Mask @ateway register
Directions can be set tRead Only or Read/ Write .

Ethernet Module Register Usage — General
For the Status and Version registers (if configurel] the Direction settings are always Read Only.

TheUse CAN ID for last Octetcheckbox does not affect Net Mask, Gateway, Statiéersion configuration.
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Ethernet Module Protocol Configuration

The Protocol Support area contains a list of @lphotocols supported by the platform being comfigu To activate a protocol,
check its checkbox.

For protocols that require additional configuratiolick on a listed protocol to select it and tledink the Configure Selected
Protocol button. This will open a new dialog wittnéiguration options for the selected protocol.

If HTTP (Web Server) is configured, please note ghklicro SD card must be present in the unit s function. Configure
your web pages using any compatible editor (MS Wht8 Publisher etc) to generate the .HTM files. Ctese to the Micro
SD card root directory. Open Internet Explorer gtype IP address of the unit into path includirgftle name i.e. In this case
http://10.0.100.122/index.htm

(= i3C Web Server Register Read / Write Demo - Windows Internet Explorer

C sy CE8

@. v | http//10.0,100, 122/index.hitm ol * || | P

File Edit Wew Favorites Tools Help

o |gi3c Web Server Register Read [ Write Dema | | E;‘? - B fsh ~ |- Page - (G Tools ~
| |

i3C Register Read / Write Table Demo

Refresh

i3C Register Current Value Enter New Value

T1: 1-Bit Boolean OFF _ON | oFF|

R1: 16-Bit Binary 0000000000000000 | [o ‘Send|
R2: 16-Bit Hexadecimal 0000 [0 Send|
R3: 16-Bit Signed Integer 0 o Send|

For detailed information on individual protocol diguration refer latest version of Ethernet(300) Tutorial.

7.3 Ethernet COM Module i*-E Option (All Models)

An Ethernet COM module can be installed to alidW€onfigurator programming of dfiover a Local Area Network or over the
Internet. In addition, the IMO OPC Server can lsdhed on a PC to allow other standard PC apjpdicat(such as database and
spreadsheets programs) acceséregister data.

The Ethernet COM module supports 10 BaseT (10 M&irg) 100 BaseTx (100 MHz) as well as both half antl duplex
communication. Both the connection speed and thgeduare auto-negotiated. Although the physicalneation between the
Ethernet COM Module and the Local Area Network @sel using a standard Ethernet cable (CATS5 or befitbrRJ45 modular
plug), aSerial Port Tunnel protocol is employed that makes the Ethernet COMilMi® appear as a serial portit€onfigurator
or OPC Server software running on the PC. Oritead of the Serial Port Tunnel, the Ethernet COMint® should be properly
configured using the& System Menu. This configuration consists of maKiigernet the Default Programming Port and setting
its target IP Address, Net Mask and optionally Geteway IP Address. The Gateway IP Address is redif thei® will be
accessed from outside the Local Area Network (bayinternet).

On the PC end of the Serial Port Tunnel, the PQilshoe connected to the Local Area Network (ot linternet).

After installing and configuring the Ethernet COModule, i® Configurator or OPC Server software should be ugetto
communicate to one of the “virtual” serial portswédnich point they should function as if a “realCRBerial port was connected to
thei® MJ1 serial port.

7.4 Modem COM Modulei®-M Option (All Models)

A Modem COM module can be installed to alldWConfigurator programming over a GSM/GPRS netwbrladdition, the
application ladder program can take control ofrtielem for application specific modem communication.

To enabla® Configurator programming via a dial-up networle ftilodem COM module should first be configured asDefault
Programming Port, using th&System Menu (see CHAPTER 11). Doing this puts tioelén COM module in auto-answer
mode, sa°® Configurator can call thié via a remote modem.

To program the ladder application to communicatethe Modem, standairtiConfigurator Serial and Modem function blocks
can be used.

Note: The SMS functionality of the modem works only whka GSM/GPRS data stream is disconnected. Theunaibns
cannot operate simultaneously.
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GSM GPRS
SIM Card Data/Fax services must be enabled. *| Requires Static or Private IP addre
usually requires a one-off payment to | Static IP — unsecured. Private IP —
the service provider, creating a second secured via VPN. Specialist service
phone number for data services, leavingroviders can offer these services with
SMS and voice for the other. global coverage.
SMES Messagin Can be used when D-up connection is | Can be used when data is idle fc
disconnected and idle for a timed timed period.
period.
Costing After the one-off set-up charge, data isThere is usually an initial set-up fee,
usually charged per Megabyte. then a monthly rental for IP address, and
data is usually charged per Gigabyte.
Recommended usa Occasional Die-ups for quick faul Always on data connection, suitable
finding/remote support, or uploading | Data-logging through SCADA/OPC
small amounts of data from tiie Server, remote fault finding, uploading
controller. of large amounts of data from tHe
Controller.
Advantage Easy initial se-up. Up to 9600bps da | Up to 38400bps data rate. Much lov
rate. cost per data packet. Always-on
connection, no dial-up just a
network/internet connection required.
Limitations Making program changes or Making program changes or
downloading programs remotely downloading programs remotely
should be done with extreme caution!| should be done with extreme caution!
Any software connecting to the modem Supports only one incoming or outgoing
must have dial-up capability. connection at one time.
For diagrams to better understand the differeneésden GSM/GPRS connections please see below.
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Data/Fax
Services

Phone
Line Cellular Enabled.
Service
RJ11 PY Provider ||

Figure 7.3.1 — GSM Data

Company Firewall Protection
. j]

®
N
Company E SIM with
Wi
Network W Cellular private
o o Ser\{lce IP from
R Provider Provider
K

Cellular Service Provider Network is extended into Company Network
to allow safe VPN connection between the two systems. This usually
incurs an installation charge.

Figure 7.3.2 — GPRS Data (Private IP)

?_
RJ45 ; INTERNET ]
< Cellular

SIM with
static IP
Service from
Provider Provider
AN
>~ \

All incoming Static IP —

connections >~ 831246179 :
over the Static IP addresses are usually
Internet. y— Y S rented for a monthly fee.

Figure 7.3.3 — GPRS Data (Static IP)
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CHAPTER 8:

8.1 Overview

All i’C, i®B andiA(F) models provide a Removable Media slot, labeNemory Card, which supports standard Micro SD
(IMO Recommends using SanDI&kmedia only) Flash memory cards. Micro SD cardshmnsed to save and load applications,
to capture graphics screens and to log data fer tatrieval.

Figure 8.1 — Removable Micro SD Memory Card Slot

8.2 Micro SD Cards

When the Micro SD card format was introduced, iswaginally called TransFlash. Cards labeled eiMi&ro SD or TransFlash
from SanDisk™, with up to 2 GB of Flash memory are compatibléhvihei® Memory slot. The Memory slot is equipped with a
“push-in, push-out” connector and a Micro SD caad be safely inserted into the Memory slot whethei® power is On or Off.
To install a Micro SD cardAlign its 8-pin gold edge connector down, facing front of thei® unit as shown ifrigure 8.2 then
carefully push it all the way into the Memory slBnsure that it clicks into place.

To remove the Micro SD caré@ush down on the top of the card gently to rel¢lasepring.

Note: Please use only
SanDisk" removable

media in the”. (Cards from
other manufacturers are used at the
customer’s risk.)

The card pops
up for removal.

Figure 8.2 — Installing Removable Memory Card

8.3 Micro SD File System

The Micro SD Memory slot uses the PC-compatible EATFile System. This means that a PC, with a M&becompatible card
reader, can read files that have been written &j’thnd can write files that can be read byithe

However, tha® does not support long filenames, but instead implets the 8.3 filename format.

This means that all file and directory names mustsist of up to 8 characters, followed by an omlaot, and an optional
extension with up to 3 characters.

Directories and sub-directories can be nested Ui fevels deep as long as each pathname strirgradeexceed 147 characters.
FAT16 also supports no more than 512 files perefiottt 65535 files on the entire disk.

8.4 Using the Removable Media Manager

The Removable Media Manager is an interadthaereen that performs the following functions:
a. Display number of total and free bytes
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b. Browse file and directory lists

c. Delete files and directories

d. Format a Micro SD card

e. Load and save application programs

f. View screen capture bitmaps
The Removable Media Manager can be accessed vi@ystem Menu or by usirid Configurator to place a Removable Media
Manager object on an application graphics screen.

Hedia Directory

SCRBDDO . JPG 26267 DB7-10-D8 12:&6:1
SCRADO1 . JPG 14272 07-10-D8 12:46
SCRAOO2 .JPG 15209 07-18-08 12:46
SCRBDOD3 . JPG 29708 07-10-D08 12:46
SCRODDY . JPG 29582 07-10-08 12:47
SCROODS . JPG 23263 07-10-D8 12:47
SCRADDG . JPG 14643 0O7-10-08 12:47
SCROBOY .JPG 14976 0O7-10-08 12:47
SCRODDB . JPG 15994  67-10-08 12:47) |
SCRODDY? .JPG 17561 07-10-08 12:47|~|

Free: | 511672320 Total: | 511959040

Al B e | 22 |

For

) Save
Del | A1l | mat | Pgm | Esc

Figure 8.3 -i° Removable Media Submentd menu shown)
8.5 Using Removable Media to Log Data

Using Read and Write Removable Media function bdpein application ladder program can read and \ﬁr'megister data in the
form of comma-delimited files, with a .CSV extensid'hese files are compatible with standard datalseml spreadsheet PC
programs. In addition, an application ladder pragiean use Rename and Delete Removable Media fanbtarks to rename
and delete files.

8.6 Using Removable Media to Load and Save Applidans

A special file type, with a .PGM extension, is usedstorei® application programs on Micro SD. To load an aggilon from
Micro SD to thei®, use the Removable Media Manager (open the Rert®Widia Manager in the System Menu) to find and
highlight the desired .PGM file, and then pressEheer key\ﬂ

To save an application from thi% to Micro SD, open the Removable Media Manageh&éSystem Menu and press the Save
Pgm¥s function key. The application will be sévn a file calledEFAULT.PGM in the Micro SD root directory.

Note: Saving an application to Micro SD can only be dfnoen the Removable Media System Menu and is nollahla on a
Removable Media Manager object that was placednoapalication graphics screen ByConfiguratori® Configurator can also
save an application directly to a Micro SD cardjahtis plugged into the PCs Micro SD compatibledcagader by selecting the
Export to Removable Media item on teConfigurator File menu.

8.7 Using Removable Media to View and Capture Scres

Thei® File System uses bitmap files with the .BMP (.brexfension to stor& graphic screen captures.

To view a captured® screen, use the Removable Media Manager to fimthaghlight the desired .BMP file, and then press
Enter. To capture aii screen, turning on the assigndreen Capture Control Registerwill capture the currenit® graphics
screen and write it to the Micro SD card using #ssignedScreen Capture Filename Before capturing ai® screen,i®
Configurator must first be used to assigBaeen Capture Control RegisterandFilename in the application. To do this, first
open the Graphics Editor by selecting Yiew / Edit Screensitem on thei® ConfiguratorScreensmenu. Next select thgcreen
Capture item of the Graphics Editor Config menu and theteeaControl Register andFilename.
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CHAPTER 9:

Note: Eachi® unit is sent with a datasheet in the bBke datasheet is the first document you need & tefor model-specific
information related to i* models such as pin-outs, jumper settings, and othkey installation information. The web version
of this manual has all of thi& datasheets attached to it. Visit our website taiobdatasheets, user documentation, and updates.

9.1 Overview

Thei® is a compact unit that contains high density, veeysatile I/0. Using the 1/O properly requires iniy to the proper
terminals, configuring jumpers inside tHeunit and configuring® Configurator properly. This section will offer sentips and
suggestions to configure the 1/0 properly. Forrbgister mapping of the 1/O, refer to thlexat the end of this manual for the
pages referencing register mapping.

9.2 Removing the 1/0 Cover

Some 1/O configurations require jumper settingbéahanged inside tfigunit. Examples of these settings are setting jvesitr
negative logic on digital inputs or setting currentoltage on analogueue inputs. EEcHO jumper is set to a factory default.
Refer to the data sheet for yatimodel to find the default setting to determina jimper change is necessary for your
application. To remove the 1/O cover of ifieremove the four (4) Phillips screws from the baxk. It may help to place tfie
unit face down on a clean work surface. Once the $orews are removed the 1/0 cover can be liftedght off.

Figure 9.1 — Removing the I/O Cover

WARNING: Power, including I/O power must be removeérom the unit prior to removing the back cover. Falure to
do so could result in electrocution and/or damageotequipment.

Figure 9.2 — I/O Cover Removed (sample I/O board)
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Once the back is removed the jumper selection eachianged. The jumper settings are documented @ndsda sheet using a

diagram such as Figure 9.4 below and a descripfitie jumper settings.
J4

Figure 9.4 — Example Jumper Diagram

To re-install the cover, place the 1/O cover backtee unit.

Place the screw back into the hole and turn thewsstowly counter clockwise until it clicks intoahhreads. This prevents the
screw from being cross-threaded. Now turn the saleek-wise until the cover is firmly secured. Rapthis process for all four
(4) screws.

9.3 Model and I/O Overview

Table 9.1 — 1/0 and Model Overview Model

Solid State Analogue Universal Analogue
Model Digital Outputs| Relay Outputg Digital Input$ Input(s) Analogue Inputs Outputs
i3A12X/10A01-SO0 6 12 1
i3A12X/10B04-SCH 12 12 2
i3A12X/10D03-SCH 6 12 4
i3B12Y/10D03-SCHF 6 12 4
i3C122/10D03-SCHF 6 12 4
i3A12X/20B05-SOH 16 24 2
i3B12Y/20B05-SCHF 16 24 2
i3C122/20B05-SCHF 16 24 2
i3A12X/13C14-SOH 12 12 2 2
i3B12Y/13C14-SCHF 12 12 2 2
i3C122/13C14-SCHF 12 12 2 2

Table 9.1 shows the different types of iGluded with the various models. Specific specifications, jumper settingd wiring
diagrams can be found on the in-box data sheetscripdions and applications of the different tygd/@ can be found below.
Models without in-built I/O are also available, agkiMO. For a full details please see page 41.

9.4 Solid-State Digital Outputs

Solid-state digital outputs are generally used dtivate lamps, low voltage solenoids, relays artteoiow voltage and low
current devices.

Note: The digital outputs used on tHeare “sourcing” outputs This means the output applies a positive voltagae
output pin when turned ON. When turned off, thepatipplies approximately zero volts with respedhie 1/0 ground.
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J2

Figure 9.5 — Typical Output Wiring

The digital outputs used in thi&have electronic short circuit protection and coriémiting. While these electronic protections
work in most applications, some application mayegiexternal fusing on these outputs.

The digital outputs in thé are typically controlled via %Q bits in the regismapping. Some of the outputs are designed for
high-speed applications and can be used for PWiequency output applications. Please see thedltegat and the chapter on
High Speed 1/O for additional information. When tbentroller is stopped the operation of each outputonfigurable. The
outputs can hold the state they were in beforectimgroller stopped or they can go to a predeterchstate. By default digital
outputs turn off. For more information on stop sts¢e théndexto find pages referencirig Configurator settings.

The digital outputs feature an output fault bit.3%will turn on if any of the outputs experiencshert circuit, over-current or
the output driver overheats.

9.5 Relay Outputs
Relay outputs are designed to switch loads thatajly have high voltage or current requirementsegjuire isolation that relays
provide.
Note: The design of thi does not require external coil power for the ralfy function. The relays will activate
anytime the® is powered.

There are several factors that should be considehet using relays.

Relay Life —Relays are mechanical devices that have a longirbited life. Typically, switching more current lits the life of
relays. Please check the data sheets at the ¢hi$ ofanual for expected relay life.

Current / Temperature De-Rating— Products containing relays often have total eurlienits based on the ambient temperature
of the application. Please see the product datet $beecurrent / temperature de-rating informationrelays.

Fusing —External fusing is generally required to protee thlays, devices and wiring from shorts or ovettoa

WARNING: To protect the module and associated wiring froadléaults, use externg A) fuse(s) as shown. Fuses of lower
current or fusing for the entire system need tinkgglace to assure the maximum current rating efuthit is not exceeded.

WARNING: Connecting high voltage to any 1/0O pin can caugh hioltage to appear at other I/O pins.

230VAC =
oR

25vDC + To4G
230VAC —
o SF @

25vDC  + T {Toar
230VAC =
oR

25vDe +
230VAC —
OoR

25vDC  +
230VAC =
oR

25vDe +
23OVAC =g
OR
25vDC

12-24VDC

O‘JONJI—C-‘- o
Figure 9.6 - Relay Fusing
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Protection for Inductive Loads —Inductive loads can cause reverse currents whenstingt off that can shorten the life of relay
contacts. Some protective measures need to berde&st by an engineer. Below you will find recommatiohs that will work
for many applications. If you have additional qigrst on protection from inductive load, consultagaplication engineer or IMO
Technical Support.

DC Loads —General purpose diode (IN4004) in reverse biassadtte load.

AC Load — MOV (Harris V140xxx for 120V, V275xx for 220V)

Output State on Controller Stop

When the controller is stopped the operation oheadput is configurable. The outputs can holddfate they were in before the

controller stopped or they can go to a predeterchstate. By default relay outputs turn off. For mmorformation on stop state
see thdndexfor i® Configurator settings pages.

9.6 Digital Inputs
Note: Refer to the datasheet idmodel you are using for details on jumper settings
Note: The digital inputs on th& are designed for low voltage DC inpufghe inputs are designed to support both

positive and negative input modes. The mode ibpetjumper setting and by a parameter iBonfigurator. All the
inputs on the unit must be configured to the saroden

Positive Logic vs. Negative Logic Wiring
The i® can be wired for Positive Logic inputs or Negative
Logic inputs.

S ——
'

Figure 9.7 — Positive and Negative Inputs

12-24vDC

é

In positive logic mode a positive voltage appliedttie input will turn the input. The internal desigf this mode is basically a
resistor from the input to I/O ground. This modsasnetimes called sourcing. In negative logic madanecting the input to the
I/O ground or zero volts will turn the input on. &lnternal design of this mode is basically a tesifom the input to the
positive 1/0O voltage (usually 12 or 24 volts). Thiede is sometime called sinking. Some of the digitputs may support high-
speed input functional such as counting or frequeneasurement.

9.7 Analogue Inputs

Note: See the data sheet for tifemodel you are using for jumper settings and seeajpropriate page in this manual (see
Index) for details on how to usé Configurator to configure the digital filtering.

The analogue inputs on titeallow voltage or current measurement from a varidtdevices. The voltage or current mode is set
though jumpers on the unit and settings’iBonfigurator. Each channel can be separately goréi for voltage or current mode.
The analogue inputs have a digital filter that banused to filter electrical noise that may be widable in some installations.
The downside to digital filtering is the inputs Wwiégspond more slowly to sudden changes in theahatput.

9.8 Universal Analogue Inputs

Note: See the data sheet for tHemodel you are using for jumper settings and seeagpropriate pages in this manual (see
Index) for details on how to usié Configurator to configure the digital filtering.

The universal analogue inputs provide a high resmiuvery flexible interface for a variety of angle inputs.

These inputs include voltage, current, thermocquplkeD and millivolt. Each channel can be configusegarately using jumpers
and configuration settings if Configurator.

Like the standard analogue inputs, these input® lewdigital filter that can be used to filter etexl noise that may be
unavoidable in some installations. The downsiddigiital filtering is the inputs will respond moréowly to sudden changes in
the actual input.

9.9 Analogue Outputs

Note: Refer to the datasheet idmodel you are using for details on jumper settings
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The analogue outputs af devices provide high-resolution voltage or curremtputs. The voltage or current selection is
controlled with jumpers and configuration settings® Configurator. Note that each channel can be stggreonfigured for
voltage or current mode.

When the controller is stopped the operation oheadput is configurable. The outputs can holddta¢e they were in before the
controller stopped or they can go to a predeterdhivedue. By default analogue outputs are set t@alaevof zero. For more
information on Stop State, refer to the appropistges (selndex) for the configuration chapter fot Configurator settings.
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Part Number Screen

ENTRY  i3A12X/10A01-SO0 ‘

Base Unit

Power

MicroSD

Colour Keys to 2GB)

Digital

-30VDC)

Digital

I/O Options

Card* (up Inputs (10 |Outputs Relay
(0.5A) Outputs

Analogue Inputs

Analogue Serial| CAN Native
Ports | Port Ethernet USB Modem** Expansion**

Outputs

Communication Options

GSM

Ethernet

12864 FKey 10-3VDC 2 20  SOOF* 12 6(3A)  1x 10bit (V/mA) 2 i3-MA i3-E
L TR P A1) - /B0 M| 12864 FKey 1030VDC 2 20 SCHF* 12 12 2 x 10bit (V/mA) 2 A i3-MA i3E
KINEYGIDIER M| 128x64 F Key 10-30VDC 2 20  SCHF* 12 6(3A)  4x10bit (VimA) 2 1 i3-MA i3-E
NP o T 126x64 FKey 1030VDC 2 20 SOMF* 24 16 2 x 10bit (V/mA) 2 i3-MA i3-E
KINPYGRISTRO Bl 12864 FKey 1030VDC 2 20 SOHF* 12 12 2x 14bit(TC/RTDAV/mA) 2x12bit V/imA| 2 i3-MA i3-E
KIAPAZR DI RO Il 160x128 Touch 10-30VDC 2 5 12 6(3A)  4x10bit (VimA) 2 1 i3-MA i3-E
m KIAPAIP =1 o Il 160x128 Touch 10-30VDC 2 5 % 24 16 2 x 10bit (V/mA) 2 1 i3-MA i3-E
KI:APAZAK L 1o s Il 160x128 Touch 10-30vDC 2 5 y 12 12 2x 14bit(TC/RTDNV/mA) 2x12bit VimA| 2 1 i3-MA i3-E
KIPYZA[ DKo s ] 320x240 Touch 10-30VDC 32768 6 Y 12 6(3A)  4x10bit (VimA) 2 1 SEHF Y  i3MA i3-E
@ P R 3201240 Touch 10-30VDC 32768 6 Y 24 16 2 x 10bit (V/mA) 2 1 SEHF Y i3MA i3-E
K PY AR T o Tl 320040 Touch 10-30VDC 32768 6 y 12 12 2x14bit(TC/RTDV/mA) 2x12bitV/imA| 2 1 SEHF* Y  i3-MA i3-E
All models of i3 Controller are available without in-built I/O if not required, please ask automation@imopc.com
LW j0S/MO4IPX-D1 10-30V DC 4x RTD (0.01C) 1
(Mi"gzui ol i0S/M08ICX-D1 10-30V DC 8x 16bit mA 1
iOS/M08IVX-D1 10-30V DC 8x 16bit V 1
iOS/MOSITX-D1 10-30V DC 8xTC (0.01C) 1
. i0S/M040XA-D1 10-30vV DC 4x 14bit V/mA| 1
E i iOS/M08OXV-D2 24V DC 8x 14bit V 1
iOS/MOSBDR-D1 | 10-30v DC 4NPN 4 (2A) 1
iOS/M12IDX-D1 | 10-30V DC 12 NPN 1
iOS/M12BDD-D2 24V DC 4NPN  4NPN 1
GSL-DT4A | 24V DC 16(24VDC) 16 1
GSL-RY2A | 24V DC 16 (2A) 1
GSL-D24A | 24V DC 32 (24VDC) 1
§ GCL-A21-A | 24V DC 12x 14bit V/mA 1
GCL-AT{-A | 24V DC 8x 14bit ViMA  4x 14bit VimA 1
GCL-DT4A | 24V DC 16(24VDC) 16 1
GCL-RY2A | 24V DC 16 (2A) 1
GCL-D24A | 24V DC 32 (24VDC) 1
N SMT-CD-R20 16x4Chars  24VDC 2 4 8 8 (8A) 4x 12bit V 2
£ Nl S\IT-CD-AR20 | texachars 24vDc 2 4 8 8 (8A) 4x 12bit V ax 126it v | 2

*Replace Part Number Suffix

*** Via Exansion Module

** Modem and Ethernet card should be ordered seperately




CHAPTER 10:

10.1 Overview

In addition to the compliment of simple analoguel aligital 1/0, several of thé® /0 modules support High Speed Counting
(HSC) I/O functions and may also support Pulse Wibltodulation (PWM) Output functions. The HSC fuwcis include:
frequency, totalizing, pulse width and Quadratueasurement. The PWM functions include: traditid®aIM (with variable rate
and duty) and a stepper (limited functionality) lwivariable acceleration and deceleration rates.d&termine function
availability, refer to the associated model's Sfiegiion/Installation sheet (Digital DC Input/Outpsections).

This chapter describes the operation of these teghl 1/O functions. For configuration details dfese functions, se&
Configurator settings.

10.2 High Speed Counter (HSC) Functions

On units that support the HSC, four dedicated isre available than can be configured for oneoof fnodes of operation.
Those modes are Frequency, Count (totalize), Ruildin or period (pulse) and Quadrature measurenk@mtsome modes, more
than one HSC input may be consumed. The measuremlkeetis provided to ladder in a %Al register (s&gpping below).

Note: While the high-speed input circuitry has a reolution of 1 ps, measured edge transitions must not occur
faster than 100pus for accurate measurements. Keep in mind that puéswidth measurements utilize both the
rising and falling edges of the waveform, thus th@ulse width must exist longer than 10G:S. Note that theedge
polarity selection in the mode parameter for totalze and pulse width functions (Digital/HSC Input Coffiguration)
assume Positive Logic regardless of the associaté® board’s jumper setting for the Digital DC inputs polarity If
Negative logic is configured when using these furiohs, the opposite edge polarity must be selected the mode
parameter.

10.2.1 Frequency
In frequency mode, the frequency of the input digeavritten to the accumulator in terms of Hertyles/second).
When using frequency mode, four update selectiomgpeovided which specify the width of the sampladow. Note
that selecting a shorter sample window providesuigkgr measurement (faster response) but lowerdrdtpiency
accuracy (resolution) and increases the minimuuigacy measurement limit.

10.2.2 Totalize
In totalize mode, the accumulator is simply incrated each time the input transitions in a spediiection. Totalize
mode is configurable to specify the edge (risinfadimg) on which the accumulator is incremented.

3

Y

Rising Edge Signal Falling Edge Signal

Three different options are available to resetcilreent count. They are:
» Configured reset value
When configuring the Totalize function, a value nieeyspecified under theéounts per Regolumn. When the
totalizer accumulator reaches this value - 1, teumulator will reset to zero on the next counte@fying
zero for this value allows the totalizer to cothrbugh the full 32-bit range before resetting.

* Ladder control
Setting registers %Q17-20 reset HSC1-4 (respegiweith no additional configuration. When theseistgrs
are asserted, the associated totalizer accumukat@set and held at zero (level sensiti&e also Section
10.6.

» Direct digital input control (HSC1 and HSC2 only)
HSC3 (%I11) and HSC4 (%112) may be configured ashware digital reset signals for HSC1 and HSC2
(respectively). To enable these inputs as reseatakig specify the type aSotalize Rese{note that the
corresponding Totalize HSC must be previously gad before this option is available). The dirdicfital
reset controls are edge sensitive with the edgaripplkonfigurable.

Maximum direct digital reset latency is 100us.

The totalize function also supports an option whédmpares the current accumulator value with algpPreset Value (PV),
which is provided through a %AQ, and drives a ptaisdligital output based on the that comparison.
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e This option (available for HSC1 and HSC2 only) dsvQl or Q2 output point (respectively) once the
associated totalizer accumulator reaches (or esgehd PV value. To enable this function, the cspomnding
PWM function output (Q1 or Q2) must be configurediSCx Output

Note that Q1 and Q2 are PWM function outputs that nay be configured independently as one of the
following: standard digital output, PWM, HSCx or stepper output.

Preset values may be modified during run-time. &spt value of zero disables (resets) the totatinerpare
function output causing the output to remain low.

10.2.3 Pulse

In pulse mode, the high-speed input can measureitlth or period of a pulse stream in one of fowd®es and provides
a continuous indication of the last sampled value.

Width High 1us Counts — In this sub-mode the accumulator valillecentain the number of s counts the pulse is
high.
—— width High

Width Low 1ps Counts - In this sub-mode the accumulator valllecontain the number of jis counts the pulse is low.

———1 width Low

Period Rising Edges fis Counts — In this sub-mode the period of the irgigmal is reported in one (L5 units. The period
measurement will start on the rising edge of thaiin

}—{ Period from Rising Edge

Period Falling Edges jis Counts — In this sub-mode the period of the irgigmal is reported in one (s units. The period
measurement will start on the falling edge of thyaui.

‘ Period from Falling Edge

10.2.4 Quadrature

Two HSC inputs are consumed for each of the twaiptes Quadrature counters. For example, selectingd€ature
mode for HSC 1 will use HSC inputs 1 and 2, whiolrespond to A and B Quadrature signals. Theretd8C 1 and 3
may be configured for Quadrature input. Alterngtél$C 3 may be configured to reset HSC1 (Quadratgent on a
marker input Quadrature mode works much like thaliter except the accumulator will automaticalhrement or
decrement based on the rotation phase of the tpudsnSee the following example for more detailsa@ature inputs
are typically used for reporting the value of acaer.

Two modes are available for Quadrature that seether the accumulator counts up or down whermphase of input

1 leads input 2. Check your encoder’s documentadtiatetermine the output form it uses or try botbdes to determine
if the encoder counts up when expected.
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1 (leading)

] LE (lagging)
90"

phase «

Using the above waveforms and a HSC input configpmeof “Quadrature” - “1 leads 2, count up,” thecamulator will count up
when 1 is rising and 2 is low, 1 is high and 2iséng, 1 is falling and 2 is high, and when 1 i&land 2 is falling. This results in
4 counts per revolution. So in order to determireertumber of cycles, the accumulator would haveetdivided by 4.

Three different options are available to resesgd) the current count:

» ConfiguredCounts per Revalue

When configuring the Quadrature function, a valueyrbe specified under tf@ounts per Reeolumn. When
rotation produces an increasing count, the Quadratacumulator resets to zero on reachingQbants per
Revcount. Alternately, when rotation produces a desirgacount, the Quadrature accumulator is s€donts
per Rewv- 1 on the count following zero. Specifying zero fins value allows the totalizer to count through
full 32-bit range before resetting. For examplgdfir encoder outputs 1024 counts per revolutioa védue of
1024 can be entered into the configurationGounts per revThis will result in a counter that produces caunt
in the range of 0 to 1023.

e Ladder control
Setting registers %Q17 or Q19 resets QuadratureC{HIS or Quadrature (HSC) 3 (respectively) with no
additional configuration. Setting registers %Q18Q@20 sets Quadrature (HSC) 1 or Quadrature (HSC) 3
(respectively) taCounts per Rex 1.

» Direct digital input control (HSC3) [Marker]
When HSC input 1 and 2 are used for Quadratureténpan additional choice of marker input becomes
available for HSC input 3. The marker input is tglly part of an encoder or motion system thataigwhen a
cycle of motion is complete. When the marker inigutriggered, the accumulator is reset to zercodCaunts
per rev - 1based on rotation direction. Marker reset operasognabled when HSC3 is configured kbarker
type. Once selected, one of several modes is &laifar marker operation. These modes can be stidedi
into two groups of marker operation.

Asynchronous modesgnore the Quadrature inputs and reset the Quadrattcumulator to zero on the configured edgen@isi
falling or both). These are the most common sedtinged. When configuring, asynchronous mode setfectire prefixed with
the wordAsync.

Synchronous modesynchronize the reset (or set) to the selected @uae input and the selected marker polarity. FEdl0.1
below indicates which mode to select based on thekens timing diagram. Consult the documentatioovigled with your
encoder to determine the marker pulse timing.

Note that the Marker input is sampled within 50 micdoseconds of the associated Quadrature edge. Itleft to the
user to determine if this meets the time constrairstof the measured drive.

Note that if the Marker input pulse consecutively pans more than one of the specified edges, Quadraéd
decoding operation is unpredictable.
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Sync mode selection Waveforms (Clockwise Rotation — )

[1]

2] L

High, Reset on 2 rising [SYNC]

High, Reset on 1 falling [SYNC]

High, Reset on 2 falling [SYNC]

High, Reset on 1 rising [SYNC]

*While not displayed in this figure, modes for Id@wvel (inverse logic) are also supported for edates

Figure 10.1 — Sync pulse mode illustration

The accumulator is reset to zero on the specifaigkaf rotation is clockwise (as shown in figure.l@bove). However, if
rotation is reversed, the accumulator is alteryasett toCounts per rev- 1 on that same physical edge. When direction is
reversed, that same physical edge is seen (bytdal decoder) as having the opposite edge ppksishown below.

. . A B Marker Reset
Mode Direction | yscy |Hsc2) |(Hsc3) | value
Async, Reset on rising edge Rising 0
Async, Reset on falling edge Falling 0
Async, Reset on both edge Both 0
High, Reset on 1 rising Clockwise Rising High 0
) Counter Falling High CPR -1
Low, Reset on 1 rising Clockwise Rising Low 0
3 Counter Falling Low CPR -1
High, Reset on 1 falling Clockwise Rising High CPR -1
) Counter Falling High 0
Low, Reset on 1 falling Clockwise Rising Low CPR -1
i} Counter Falling Low 0
High, Reset on 2 rising Clockwise Rising High 0
) Counter Falling High CPR -1
Low, Reset on 2 rising Clockwise Rising Low 0
) Counter Falling Low CPR -1
High, Reset on 2 falling Clockwise Rising High CPR -1
) Counter Falling High 0
Low, Reset on 2 falling Clockwise Rising Low CPR -1
) Counter Falling Low 0
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10.3 HSC Functions Register Map
Register Frequency Totalize Pulse Quad

Register Frequency | Totalise | Pulse Quad
%AI5-6 HSC1 (function) Accumulater Quad 1 Acc
%AI7-8 HSC2 (function) Accumulater

%AI19-10 HSC3 (function) Accumulater Quad 2 Acc

%Al11-12 HSC4 (function) Accumulator

%AQ1-2 HSC1 Preset

% AQ3-4 HSC2 Preset
%Q17 Clear HSC1 Clear Quad 1
%Q18 Clear HSC2 Set Quad 1
%Q19 Clear HSC3 Clear Quad 2
% Q20 Clear HSC4 Set Quad 2

10.4 Pulse Width Modulation (PWM) Functions
On units that support the PWM, two dedicated owtpue available that can be configured for oneoaf fnodes of operation.
Those modes are Normal, PWM, HSC (count = PV) argiir.

10.4.1 Normal

When either Q1 or Q2 is configured for Normal opiera the digital output registers %Q1 and
%Q?2 drives that respective output.

10.4.2 PWM
When either Q1 or Q2 is configured for PWM, the PVilMction drives that respective output. Both PWhaicnels
may be individually enabled; however, when both P\WMbputs are enabled, both share the same ougguudncy (with
the low going pulses synchronized). Otherwise, éa&iM pulse width can be independently adjusted.
PWM requires three parameters (%AQs) to be satgeration. These parameters may be set at run-time.

* Prescale Count
The Prescale (%AQ5-6) count sets the resolutioth@finternal counter used for generating the PWKifwiu
The (Prescale count + 1) is a divisor applied ttoMHz clock that drives the internal PWM counteor Ehe
highest resolution PWM output, this value shouldskbe as low as possible (0 provides a 1/16 miccors®
resolution). Both the Period and Duty cycle (pwsdth) are based ocountsof the internal PWM counter.

The frequency of the PWM output is calculated ushegfollowing formula:

Frequency {PrescaleCount 1)xPeriodCount
16,000,000

* Period Count
This value (%AQ7-8) sets the period of the outpghal by specifying the number of internal PWM ctarn
countsbefore the cycle is reset (larger count results ismaller frequency). The duration of eaduntis
determined by the prescaler value. This paraméfiecta the Period of both PWM outputs.
See the previous formula to see how the prescalearod counts create an output frequency.

For example, setting the PWM fonus resolution (prescale=15), and a period coun0g®@ would result in a
50 Hz output.

* Duty Cycle Count
This value (PWM1: %AQ1-2, PWM2: %AQ3-4) sets thaltliof the output signal by specifying the numbler o
internal PWM countecountsthat the output is maintained high. The duratiore@éhcountis determined by
the prescaler value. Each PWM channel has its aviya/cle count parameter.
Setting the period count to 1000 and the duty cgolent to 500 results in a duty cycle of 50 perc@hianging
just the duty cycle count to a value of 250 resulta duty cycle of 25 percent.
At controller power-up or during a download, the MVéutput is maintained at zero until both the Perio
(count) and the Duty cycle (count) are loaded with-zero values. When the controller is placedap snode,
the state of the PWM outputs is dependent on RNéM State on Controller Stoponfiguration. This
configuration allows for either hold-last-statespecific prescale, period and duty cycle countecBying zero
for either the period or duty causes the PWM outpuemain low during stop mode.
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Note that the nominal output driver turn-on-timdage(to reach 50% output) is 25 microseconds. Thoeee
this limitation should be considered when deterngnboth the minimum pulse width and the duty cycle
accuracy of the application.

10.4.3 HSC (High Speed Counter)
When either Q1 or Q2 is configured for HSC operatiblSC1 or HSC2 totalize functions are extendedltow
respective direct output control based on a corapardf the current count and a preset value (P&8.t8talize in the
HSC section above for more information.

10.4.4 Stepper Function
When Q1 is configured for Stepper, the steppertfands enabled at the Q1 output. Only one stegpection and
output is available.
Note that when Q1 is configured for stepper operatin, Q2 operation is limited to direct digital outptt.
The Stepper requires five parameters (%AQs) toebdos operation. These parameters may be setnaime but are
‘latched’ when the stepper is commanded to start.

Start Frequency (cycles per second)
This value (%AQ1) sets the frequency for the fingtle during the acceleration phase and the frezmyuehthe last cycle during
the deceleration phase. When an acceleration @letetion count is specified, the Start Frequenaogtrbe greater than 0 and
must not exceed the run frequency or an errorneigged.

Run Frequency (cycles per second)
This value (%AQ2) sets the frequency for the lasies during the acceleration phase, the considtequency during the run
phase, and the frequency of the first cycle dutimgdeceleration mode. The Run Frequency must degegrthan 0 and must
not exceed 5000 cycles/sec. or an error is gemnkrate

Acceleration Count
This value (%AQ3-4) sets the number of cycles touoavithin the acceleration phase. The frequencthefcycles within this
mode will vary linearly between the specified Stand Run frequency. The Accel count must not edqual an error is
generated. Setting this value to zero disablegtmse.

Run Count
This value (%AQ5-6) sets the number of cycles touoavithin the run phase. The frequency of the eyakithin this mode is
constant at the specified Run frequency. The Rumicmay be any value. Setting this value to zesalules this phase.

Deceleration Count
This value (%AQ7-8) sets the number of cycles touoavithin the deceleration phase. The frequencthefcycles within this
phase will vary linearly between the specified Rumd Stop frequency. The Decel count must not efuat an error is
generated. Setting this value to zero disablespthése.
The stepper provides two Boolean registers to piostepper status

Ready/Done
A high indication on this register (%I130) indicatbg stepper sequence can be started (i.e. na&ntlyrbusy).

Error
A high indication on this register (%I131) indicatbst one of the analogue parameters specifiedeatsomvalid or the stepper
action was aborted before the operation was completis register is cleared on the next start contri&the error was
corrected.
The stepper requires one discrete register (%Qatdmtrol the stepper action. Setting this registarts the stepper cycle. This
register must remain set to complete the entiréecyc
Clearing this register before the cycle is compégdterts the step sequence and sets the error bit.

Note that setting the PLC mode to Stop while the spper is in operation causes the stepper output immediately
drop to zero and the current stepper count to be lt.

Note that stepper output level may cause damage dre incompatible with some motor driver inputs. Conslt
drive documentation to determine if output level al type is compatible.
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10.5 PWM functions register map

Register PWM HSC Stepper
%AQ1 PWM1 Duty Cycle (32- HSC1 Start Frequency
%AQ2 bit) Preset Value Run Frequency
%AQ3 PWM2 Duty Cycle (32- HSC2 Accel Count
%AQ4 bit) Preset Value (32-hit)
%AQ5 PWM Prescale Run Count
%AQB (32-bit) (32-hit)
%AQ7 PWM Period Decel Count
%AQ8 (32-bit) (32-hit)

% Q1 Run
%130 Ready/Done
%131 Error

10.6 PWM Examples
All of the PWM examples use the following formula:

Frequency {PrescaleCount 1)xPeriodCount
16,000,000

Example 1
To get a 50% Duty Cycle @ 10 kHz waveform on PWML1:

Set %AQ1-2 = 50 (duty cycle count)
Set %AQ5-6 = 15 (prescale count)
Set %AQ7-8 = 100 (period count)

Example 2
To get a 50% Duty Cycle on PW1 and 90 % Duty CyrldPWM2 @ 1 kHz waveform:

Set %AQ1-2 = 500 (duty cycle count)
Set %AQ3-4 = 900 (duty cycle count)
Set %AQ5-6 = 15 (prescale count)
Set %AQ7-8 = 1000 (period count)

Example 3
To turn PWM 1 output ON all the time

Set %AQ1-2 = Same value as AQ7-8 (duty cycle count)
Set %AQ5-6 = Any value (prescale count)
Set %AQ7-8 = Non-Zero value (period count)

Example 4
To turn PWM 1 output OFF all the time

Set %AQ1-2 = 0 (duty cycle count)
Set %AQ5-6 = Any value (prescale count)
Set %AQ7-8 = Any value <or> 0 (period count)

10.7 STP Examples
Example 1
10,000,000 steps control sequence

The following example starts at 2.5 kHz and rampdai5 kHz during the first 1,000,000 steps. Thenuns at 5 kHz for the
next 8,000,000 steps. Finally during the last 1,000 steps it slows to a stop.

Set %AQ1 = 2500 (Hz) {Start Frequency}

Set %AQ2 = 5000 (Hz) {Run Frequency}

Set %AQ3-4 = 1000000 (Steps) {Accel Count}

Set %AQ5-6 = 8000000 (Steps) {Run Count}

Set %AQ7-8 = 1000000 (Steps) {Decel Count}
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Example 2
5,000,000 steps control sequence

The following example starts at 0.5 kHz and rampdail kHz during the first 2,000,000 steps. Thenuns at 1 kHz for the
next 2,000,000 steps. Finally during the last 1,000 steps it slows to a stop.
Set %AQ1 = 500 (Hz) {Start Frequency}

Set %AQ2 = 1000 (Hz) {Run Frequency}

Set %AQ3-4 = 2000000 (Steps) {Accel Count}

Set %AQ5-6 = 2000000 (Steps) {Run Count}

Set %AQ7-8 = 1000000 (Steps) {Decel Count}

Example 3
6,000,000 steps control sequence

The following example starts at 50 Hz and ramp$oup50 Hz during the first 150,000 steps. Thenyiits at 250 Hz for the next
5,500,000 steps. Finally during the last 350,0@Psit slows to a stop.

Set %AQ1 = 50 (Hz) {Start Frequency}

Set %AQ2 = 250 (Hz) {Run Frequency}

Set %AQ3-4 = 150000 (Steps) {Accel Count}

Set %AQ5-6 = 5500000 (Steps) {Run Count}

Set %AQ7-8 = 350000 (Steps) {Decel Count}

Note: The highest usable frequency6is KHzfor the PWM output.
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CHAPTER 11:

11.1 System Menu - Overview

Thei® has a built-in System Menu, which lets the usewvBystem Settings and make adjustments.
To start the System Menu, either press the SYSTEMIB and C Models), press theandt keys simultaneouslyi®d), or set
%SR3 to 1, which will display the Main Menu.
Then use the¢ andt (Up Arrow or Down Arrow) keys to select\ain Menu item and presEnter
(Return Arrow) to display the item’s Sub-Menu.

F

I Y

Main Menu

Network ID

L Viaw Status

lstwork Baud

View Diags

F Y

www.imopc.com

View I/0 Slot

Sub-Menus

k

{ Use T to adjust )

Figure 11.1 — System MenidQ)
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Set Network ID

Set Metwork Baud
View Status

Uiew Diags

Uiew I/0 Slots
View Protocols
Set Fkeys Hode

Set Serial Ports
Set Time/Date
Set Beeper

Set Screen
Removable HMedia

{ Press ESC to exit )

Figure 11.2 — System MenidQ) Screenshot

11.2 System Menu — Navigation and Editing
As mentioned above, the System Menu is startedregsing the System key on tHE€. Next. Pres€SC to exit the System
Menu, or use the to select an item and pEgger to display the item’s Sub-Menu.

A Sub-Menu generally shows a list of System Sestiagd their values. After opening a Sub-Menu, if ahits System Settings
are editable, the first System Setting that caedited is highlighted. If desired, thend 1 keys can be used to select a different
System Setting to be edited.

At this point, either presESC to exit the Sub-Menu (returning to the Main MenupoessEnter to edit the highlighted System
Setting. IfEnter is pressed, the System Setting's value will be lighkted, indicating that it is ready to be modified

When modifying a System Setting’s value, use eitier arrow keys< — | t)or the @]

numeric keys, or the
appropriate touch screen icons to select a newevalu @

V)

The arrow keys are used to edit System Settingshtinze just a few possible values. Each time thewakey is pressed, a new
possible value is displayed. When the desired vappears, press the
Enter key to save it, otherwise press t8C key to cancel the edit.

The numeric keys are normally used to enter nung&ystem Settings.

In addition, to edit a single numeric digit, use t+ or — key to select the digit and
then either press a numeric key or ysar 1 to modify the digit. In any case, afte
entering the new desired value, pressBheer key to save it; otherwise press B8C
key to cancel the edit.
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11.3 System Menu — Details
The following sections describe each of the Sub-b4en detail.

Set Network ID

Hetwork 0Kk?

Ho
Metwork ID: 253

This Sub-Menu displays two System Settings of whinly Network ID is editable.
Network Ok? Yes = NET1 connected to a CAN network and functigrproperly
No = Not ready to communicate on CAN network

Network ID: 1to 253 = This node™®CAN Network ID; must be unique on network

Set Network Baud
125 KB

{ Use |1 to adjust )

The Network Baud Sub-Menu only appearsifanodels that have CAN ports (XE1xx). This
Sub-Menu displays just one System Setting andedisble.

Network Baud? 125 KB = 125 KBaud CAN network
250 KB = 250 KBaud CAN network
500 KB = 500 KBaud CAN network
1 MB = 1 MBaud CAN network
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View i® Status

Model:

Scan Rate({mS):
Net Use(%):
A1l Net Use(%):
Ladder Size:
Config Size:
Graphics Size:
String Size:
Bitmap Size:
Text Tbl Size:
Font Tbl Size:
Protocol Size:
SHS File Size:

Firmware Reu: 12.27

The View Status Sub-Menu displays up to 17 Systettir§js. Only theMode System Setting is editable.

Model:

Mode:

Model number of thi$> unit

Idle =i®is in Idle mode
DolO =i%is in Do /O mode
Run =i®is in Run mode

Scan Rate(mS):0.0 =i®is not in Run mode

Net Use %:

All Net Use %:

Ladder Size:

Config Size:

Graphics Size:

String Size:
Bitmap Size:
Text Thl Size:
Font Thl Size:

Protocol Size:

SMS File Size:

Firmware Rev:

BIOS Rev:
FPGA Rev:

Self-Test:

www.imopc.com

0.1 to 999.9 = Average number of mS for each laddan

0.0 to 100.0 = CAN network bandwidth % used by thisode
0.0 to 100.0 = CAN network bandwidth % used bynalties

x = Number of bytes in application ladder program

x = Number of bytes in application I/O configuratio

x = Number of bytes in application graphic screens

x = Number of bytes in application string table

x = Number of bytes in application bitmaps

x = Number of bytes in application text tables

x = Number of bytes in application font tables

x = Number of bytes in application downloaded pcote

x = Number of bytes in application SMS protocol figaration
xx.yy = Current firmware version

x.yz = Current CPLD (Complex Programmable Logic Beyversion
x.y = Current FPGA (Floating Point Gate Array) vers

Ok = All power-on self-tests passed
Fault = One or more power-on self-tests failed
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View Diags

Logic Error:
User Program:

W-Dog Trips:
Het Errors:

Hetwork ID:
Dup Het ID:
Clock Error:
1/0 System:
Battery:

User Graphics:

Hetwork State:

The View Diags Sub-Menu displays up to 14 Systemgbostics, none of which are editable. The firsi 8ystem Diagnostics
are critical. If any of them indicate a Fault cdrati, thei® will not enter or remain in Run mode, and the fgobmust be
investigated and corrected.

Logic Error:

User Program:

User Graphics:

W-Dog Trips:

Net Errors:

Network State:

Network ID:

Dup Net ID:

Clock Error:

I/O System:

Battery:

www.imopc.com

Ok = All executed ladder instructions are legallt@ded firmware
Fault = A ladder instruction not supported by firane was found

Ok = Ladder program and 1/O configuration loadedcgssfully
Fault = Ladder program or I/O configuration notded or load failed

The last nine System Diagnostics are informatiofi@ny of them indicate a Warning condition, ifie
can still enter and remain in Run mode, but thélgm should be investigated and corrected.

Ok = Application graphics objects loaded successful
Fault = Application graphics objects not loadedoad failed

0 = Watchdog timer has not tripped since the lastgy-up
x = Number of times watchdog timer has tripped

0 = No CAN network bus-off errors have occurred
x = Number of CAN network bus-off errors that haeoeurred

Ok = At least one other node was found on the CAbvork
Warning = No other nodes were found on the CAN oekw

Ok = This node’s CAN Network ID is in the rangeol253
Warning = This node’s CAN Network ID was out of genat power-up

Ok = This node’s Network ID is unique on the CANwerk
Warning = This node’s Network ID is duplicated imo¢her node

Ok = Time and date have been set
Warning = Time and date need to be set

Ok = I/0 configuration matches the installed /@ &0OM modules
Warning = I/O configuration needs updating to matatalled modules

Ok = Backup battery operating properly
Warning = Backup battery needs to be replaced
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View I/O Slots

Slot 1: I/0: Empty
Slot 2: I/0: Empty

The View I/O Slots Sub-Menu displays two SystentiBgs, both of which are not editable.

Internal to the®, there is a CPU board, and up to two installed utesi All other models have an I/0O module and caveha
user-installed COM module.

Depending on which 1/0 module is installed and WHi© module has been configured iByConfigurator, one of the following
six System Settings should appear for Slot 1:

Slot 1: 1/0: Empty = No 1/0 module installed or configured

Slot 1:*Unsupported = Unsupported I/O module installed

Slot 1:-1/0 Missing = No I/0 module installed but an 1/0O module is égofed
Slot 1:+1/O: i3xyy = yy /0O module installed but no 1/0O module configd
Slot 1:?1/0: i3xyy = yy /O module installed but another I/O modulaiigured
Slot 1: I/O: i3xyy = yy /O module installed and configured properly

Depending on the COM module that is installed drel @OM module that has been configuredibgonfigurator, one of the
following six System Settings appears for Slot 2:

Slot 2: I/O: Empty = No COM module installed or configured

Slot 2:*Unsupported = Unsupported COM module installed

Slot 2:-1/0 Missing = No COM module installed but a COM module is cgofied
Slot 2:+1/0: XzC =z COM module installed but no COM module configir
Slot 2:?1/0: XzC = z COM module installed but another COM modulefigured
Slot 2: 1/O: XzC =z COM module installed and configured properly

View Protocols

Port 1:
{None Loaded)

Port 2:
(Mone Loaded)

The View Protocols Sub-Menu displays two Systentii®gs, neither of which are editable. As mentioed, both the MJ1
(Port 1) and MJ2 (Port 2) serial ports support doadable protocols. To assign a downloadable pobtarani® serial port,
select theProtocol Config item ini® Configurator's Program menu and then setup a pobtor Port 1 or Port 2 (or both). In the
View Protocols Sub-Menu, the currently downloadedtgcol, if any, and its version number are dispthyor both Port 1 and
Port 2.

Port 1:
Protocol name £None Loaded)or name of the protocol assigned to MJ1
Protocol version = Blank or version of the protoassigned to MJ1

Port 2:
Protocol name £None Loaded)or name of the protocol assigned to MJ2
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Protocol version = Blank or version of the protoassigned to MJ2

Set Fkeys Mode
Homentary

3YS-Fn enable: Yes

{ Use It to adjust )

The Set Fkeys Sub-Menu displays two System Settbhwjh of which are editable.

Fkeys: Momentary = %K1-10 bits go On & Off as F1-F10 aregsed & released.
Toggle = %K1-10 bits toggle each time F1-F10 aesped

SYS_Fn enable:Yes = Reset and all clear system functions enabled
No = Reset and all clear system functions disabled

Set Serial Ports
Dflt Pgm Port WJ1-232
MJ1 RS485 Bias Ho
MJ2 RS485 Bias Ho

{ Use 1T to adjust )

The Set Serial Ports Sub-Menu displays three SySteftings, all of which are editable, and one ogtiotem. For thflt Pgm
Port System Setting, only MJ1-232 can be selected, s@ddodeni®-M, or Ethernet®-E module is installed.
Dflt Pgm Port: MJ1-232 = MJ1 RS232 port is the default programnpog
Enet = Ethernet COM module is the default prograngngort
GSM = Modem COM module configured for dial-up praxgming
GPRS = Modem COM module configured for always-otad@mmunication

MJ1 RS485 Bias: No = MJ1 RS485 bias resistors are not switched in
Yes = MJ1 RS485 bias resistors are switched in
MJ2 RS485 Bias: No = MJ2 RS485 bias resistors are not switched in

Yes = MJ2 RS485 bias resistors are switched in

Set Time/Date

16:06 249
10-Jul-2008
Thursday

{ Use 1T to adjust )
{ each field )
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The Set Time/Date Sub-Menu displays three Systettin§e. Time andDate are editable, anBay is automatically calculated
from theDate setting. Note thatime andDate are split into three editable fields each. User — to select a field and then uge
or 1 to edit the field.

Time: 16:09:49 = Current time (hours:minutes:secondgiii@ur format)

Date: 10-Jul-2008 = Current date (day-month-year)

Day: Thursday = Current day of week calculated fromDiage setting
Set Beeper

Beeper enable: Yes

{ Use T to adjust )

The Set Beeper Sub-Menu displays one System Settinigh is editabldBeeper enable: Yegdefaultr Enables beepéfo =
Disables beeper (does NOT affect ladder access)

Removable Media
Media Directory

SCROBOG .JPG 26267 B7-10-08 12:h6=[
SCRABO1 .JPG 14272 B7-10-88 1246
SCRABOZ .JPG 15289 B7-18-88 12:46
SCROBOI .JPG 29708 B7-10-88 12:46
SCROBO4 . JPG 29582 B7-10-88 12:47
SCROBBS .JPG 23263 B7-10-88 12:47
SCRAOBAG6 .JPG 14643 B7-10-88 12:47
SCROBOY .JPG 14976 B7-10-88 12:47
SCROBOE .JPG 15994 B7-16-88 12:47
SCROBOY .JPG 17561 07-10-88 12:47|~

Free:l 511672320 Total: 5119590840
4J| AI v Del | For | Save

All | ‘mat | Pgm

Del Esc

The Removable Media Sub-Menu displays the Removdbldia Manager. After selecting Removable
Media from the Main Menu, one of four Sub-Menu sagwill appear:

If a directory name is highlighted, pressigter will switch to that directory showing its files asdbdirectories.
In a sub-directory, highlighting (dot dot) and pressingnter will move up one directory.

Media Directory

Ho Card

= No Micro SD card has been installed in the Mensioy

Media Directory
Initializing

= Micro SD card is installed, but it is still iradizing

Media Directory
Dir Empty

= Micro SD card is installed and initialized, buaintains no files
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i’C

Hedia Directory

SCROOBO . JPG 26267 07-10-08 12:

SCROOO1 .JPG 14272 067-10-08 12:46)
SCROOOZ2 .JPG 15209 067-106-08 12:46)
SCROOA3 . JPG 29708 067-106-08 12:46|
SCROOO4 . JPE 29582 067-106-08 12:47|
SCROOBS .JPG 23263 07-10-08 12:47|
SCROOBG .JPG 14643 07-10-08 12:47|
SCROOO? .JPG 14976 07-10-08 12:47|
SCROOO8 . JPG 15994  07-10-08 12:47|
SCROOO? .JPG 17561 07-16-08 12:47|+|

Fi 511672320 Total:

For|save|
mat .Rirm:-l Eﬁe‘l

11959040

Failsafe Menu

WWW.imopc.com

DLOG1
DLOGZ M a . - Lo . . .
Egmggﬂ. 0 |fa% = Micro SD card is installed and initialized, and¢ontains files

COPY (41,
COPYOF=1.
CEFAULT .
OCSGRE

Failsafe functions are available in Firmware V1204 2ater. This feature controls how tie
reacts in the event of a memory corruption.

1. Backup/Restore option saves %R table from hatiacked RAM into internal Flash
memory. This allows Setpoints / Values to be sdwethter restoration. Beware: after
restoring the registers, tiiemust reboot to write the values back to batterykbd RAM.

2. The Enable AutoRun is linked to the AutoLoaddiion. Enabling this allows tHé
controller to put itself into ‘RUN’ mode without jrut from an operator after an AutoLoad has
completed correctly.

3. The Enable AutoLoad requires a MicroSD carda@tesent in the Removable Media slot
at all times. The card must also contain a progeatitled “AUTOLOAD.PGM". This
program should be correct program for the applicatOn the event of a memory
corruption/error, thé® firmware will automatically load this program backo memory (and
run it if AutoRun is enabled).
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CHAPTER 12:

12.1 Screen Navigation

The screen navigation on thes quite flexible. Basic methods will be descritiete. Control programming can be used to create
complex screen navigation techniques.

One form of screen navigation is themp Screengraphics object. This object is typically tied teaft key. Pressing the soft key
will switch to the screen that is programmed.

Configure

Alarms l I

M=gs:

Figure 12.1 — Typical Screen Jump ObjedE]

Screen jumps can also be triggered on other kepased on control logic for more advanced apphiceti To allow the operator
to change screens,sareen jump objectis generally used. This object may be visuaflgresented as a button{responding to
touch) or remain invisible and logically tied to @megister. An optional system ICON may be configufer display along with
the legend, which aids in identifying the objecbag that causes a screen change.

12.2 Ladder Based Screen Navigation

Ladder logic can use several techniques to coatmaen navigation. Coils can be tied to %D registermake them screen caoils.
These coils have two modes, switch and alarm.dfléldder program energizes an alarm display dwl screen associated with
this coil is displayed and overrides the normarseeeens. This is designed to show alarm conditmrto display other ladder-
detected events.

When the text coil is de-energized, the previousest that was being viewed before the alarm ismetl

The switch display coil switches to the associaeten when it is energized. Once it is de-enetlgike screen remains until
switched by the user or ladder.

Input_1 [ ) Force Screen: 1
—t —
oo Screen 1
Input_2 [ ] Switch Screen: 2
— | —
70002
Screen 2

Figure 12.2 — Force and Switch Coils in Ladder Piaigming

There is also a system register that can be uskul tmntrol based screen navigation. %SR1 careld to determine the current
screen or written to change the current screen.
Refer to the help iit Configurator for more information on control-baseteen navigation.

12.3 Using Editable Screen Objects

When a screen contains editable objects, one obbfexts will be selected by default. Selected dbjevill be outlined with a
dotted line. The arrow keys can be used to navitpeteaditable objects and allow selection of arectijo edit. When the object
to be edited is selected présster. This enters the objects editing mode.
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The most common editable object is the numericatbje
The value chosen by the operator cannot exceeahitiienum or maximum set by the user program. Ifuker tries to exceed the
maximum point or enter a value below the minimurinpdhe value does not change.

The most common editable object is the numericatbjeo edit, touch the object and pop-up keypad aygpear to allow editing
the value.

For addition information on a specific object please the on-line help ihConfigurator.

Beeper Acknowledgement

The i® contains an internal beeper that provides an #idibknowledgment when an operator touches a grapiject that
accepts touch input. When the graphical objechabted, a short 5ms tone is emitted. When the ggabhbbject is disabled, a
longer 100mSec tone is emitted to enounce thahgralbobject is not currently accepting the touahuit.

If beep acknowledgement is not desired, the befeetion can be disabled from the system menu.

Note: If the i% displays >>>>>> in a numeric field, the value d® tig to display in the field or is above the nmanim for an

editable field. If thei® displays <<<<<< in a numeric field, the value @® tsmall to display or is below the minimum for an
editable field.
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NOTES
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CHAPTER 13:

13.1 Register Definitions

When programming thé&, data is stored in memory that is segmented iifferdnt types. This memory in the controller is
referred to as registers. Different groups of neggsare defined as either bits or words (16 bis)ltiple registers can usually be
used to handle larger storage requirements. Fanpbeal6 single bit registers can be used to stdéoed or two 16 bit registers

can be used to store a 32-bit value. Below istafithe type of registers found in the

%Al Analogue Input
16-bit input registers used to gather analoguetimata such as voltages, temperatures, and spé@ysecoming from an
attached device.

%AQ Analogue Output
16-bit output registers used to send analoguenmition such a voltages, levels or speed settings ttached device.

%AIG Global Analogue Input
Specially defined 16-bit input registers that cdnoen the network.

%AQG Global Analogue Output
Specially defined 16-bit output registers that gohe network.

%D Display Bit
These are digital flags used to control the displgapf screens on a unit that has the ability &pldiy a screen. If the bit is SET,
the screen is displayed.

%] Digital Input
Single-bit input registers. Typically, an extersalitch is connected to the registers.

%IG Global Digital Input
Specially defined single-bit inputs that come fribra network.

%K Key Bit
Single-bit flags used to give the programmer digaxtess to any front panel keys appearing on a unit

%M Retentive Bit
Retentive single-bit registers.

%0Q Digital Output
Single-bit output registers. Typically, these lite connected to an actuator, indicator light bepphysical outputs.

%QG Global Digital Output
Specially defined single-bit outputs that go to tiedwork.

%R General Purpose Register
Retentive 16-bit registers.

%S System Bit
Single-bit bit coils predefined for system use.

%SR System Register
16-bit registers predefined for system use.

%T Temporary Bit
Non-retentive single-bit registers.
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13.2 Useful %S and %SR registers

Table 13.1 — Common %S Register Definitions

Registel

Description

%S1
%S2
%S3
%S4
%S5
%S6
%S7
%S8
%S9
%S10
%S11
%S12
%S13
%S16

Indicate First Scan
Network is OK
10mS timebase
100mS timebase
1 second timebase
/10 is OK
Always ON
Always OFF
Pause 'n Load soon
Pause 'n load done
1/0 being forced
Forcing is enabled
Network 1/0 is OK
Ethernet COM module is OK

Table 13.2 — Common %SR Register Definitions

Register Name Description Min Val |Max Val
%SR1 USER_SCI Current User Screen Numl 1 1022
SR2 ALRM_SCR Current Alarm Screen Number (O=none) 0 1023
6SR3 SYS_SCR Current System Screen Number (O=none) 0 14
SR< SELF_TES” Bit-Mapped SelTest Resu 0 6553¢
%SR5 CS_MODE Control Station Mode (0=Idle, 1=Do,I&2Run) 0 2
SR SCAN_RATE Average Scan Rate (/! - 100(
SR7 MIN_RATE Minimum Scan Rate (/ 10) - 1000
SR8 MAX_RATE Maximum Scan Rate (/ 10) - 100p
%SR¢-10 EDIT_BUF Data Field Edit Buffe 0 271
%SR11-12 | LADDER_SIZE | Ladder Code Size 2 256K
%SR1:-16 Reserve - - -
%SR1-18  |O_SIZE I/O Configuration Table Si: 16 127K
6SR19-20 NET_SIZE Network Configuration Table Si 34 1K
%SR2:-22  |SD_SIZE Security Data Table Si - -
6SR23 LADDER_CRC Ladder Code CRC 0 65535
%SR 24-25 | Reserved - - -
SR2¢ I0_CRC Configuration Table CR 0 6553¢
%SR27 NET_CRC Network Configuration Table Ck 0 65535
6SR2¢ SD_CRC Security Data Table CF 0 6553¢
OSR2¢ NET_ID This Station’s Primary Network ID (iCAl 1 258
%6SR30 NET_BAUD Network Baud Rate (CsCAN) (125KB; 1=250KB,; 0 3

2=500KB; 3=1MB)
%SR31 NET_MODE Network Mode (O=network not required; 1=networkriegd; 0 3

2=network optimized; 3=network required and optieaiy
%SR32 LCD_CONT LCD Display Contrast setting 0 25%
6SR3! FKEY_MODE Functicn Key Mode (0O=Momentary; 1=Togg 0 1
%SR34 SERIAL_PROT RS232 Serial Protocol Mode (Bmkiare Update (RISM); 0 4

1=CsCAN; 2=Generic(Ladde€ontrolled); 3=Modbus RTL

4=Modbus ASCII)
0SR3%-3€ [SERIAL_NUM  [This Station’s 3-bit Serial Numbe 0 2%-1
%SR37 MODEL_NUM This Station’s Binary Model Number 0 65535
%SR38 ENG_REV Firmware Rev Number (/ 100) 0 9999
SR 3¢ CPLD_REV BIOS Rev Number (/10 0 25¢
%SR40 FPGA_REV FPGA Image Rev Number (/ 10) 235
0SRA4: LCD_COLS Vertical Pixel Cour - -
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OSRA4: LCD_ROWS¢S Horizontal Pixel Cour - -
%SR43 KEY_TYPE Keypad Type - -
%SR44 RTC_SEC Real-Time-Clock Second 0 59
OSRA4! RTC_MIN Rea-Time-Clock Minute 0 59
SR46 RTC_HOUR Real-Time-Clock Hour 0 23
6SR4" RTC_DATE Rea-Time-Clock Date 1 31
SR4¢ RTC_MON Reéd-Time-Clock Montt 1 12
6SR49 RTC_YEAR Real-Time-Clock Year 1996 2095
SR5( RTC_DAY Rea-Time-Clock Day (1=Sunda 1 7
%SR51 NET_CNT Network Error Cour 0 65535
%SR52 WDOG_CNT Watchdog-Tripped Error Count 0 655135
%SR5:-54 BAD_LADDER  Bad Ladder Code Iror Inde> 0 6553¢
%SR55 F_SELF_TEST Filtered Bit-Mapped Self-TestuRes 0 65535
SR 5¢ LAST_KEY Key Code of Last Key Press or Rele 0 25E
%SR57 BAK_LITE LCD Backlight Dimmer Register 0 = 0@%; 25=25% On; 0 255
100-255 = 100% On

6SR5¢ USER_LED¢ UserLED Control / Statu 0 6553t
26SR59-60 Reserved - - -
6SR61 NUM_IDS This Station’s Number of Network Il 1 258
%SR63 SS_BASE Smart I/O Base Selector 0 7
%SR64 SS_STATUS Smart I/O Base Status 0 2
%SR6:-76 |SS_INFO SmartStack 1/0 Module #1 Infornion Structur - -
6SR77-88 SS INFO_2 SmartStack 1/0 Module #2 InfaioneStructure - -
6SR8¢-10C |SS_INFO . SmartStack 1/0 Module #3 Information Struci - -
%SR101-112| SS_INFO_4 SmartStack I/O Module #4 inédion Structure - -
%SR113-114| GOBJ_SIZE Graphics Object Table Size B 56K2
6SR11-11€ GSTR_SIZE Graphics String Table Si 8 128K
%SR117-118| GBMP_SIZE Graphics Bitmap Table Size 4 56K2
%SR119-120| GTXT_SIZE Graphics Text Table Size 8 K128
%SR12-12z (GFNT_SIZE Graphics Font Table Si 8 256K
6SR123-124| PROT_SIZE Protocol Table Size 16 64K
%SR12E GOBJ_CR( Graphics Object Table CF 0 6553¢
SR12¢ GSTR_CR( Graphics String Table CF 0 6553¢
%SR127 GBMP_CRC Graphics Bitmap Table CRC g 65435
6SR12¢ GTXT_CRC Graphics Text Table CF 0 6553t
%SR129 GFNT_CRC Graphics Font Table CRC g 65435
%6SR130 PROT_CRC Protocol Table CRC 0 65535
%SR13-16Z% [Reservec - -
6SR164.3 Enable Automatic Restore Operation &)
%SR164.4 Enable Backup (Fail Safe Syste
%SR164.5 Enable AUTORLIN (Fail Safe
%SR164.6 Enable AUTOLOAD (Fail Safe)
%SR164.7 Clear Backup trigger t
%SR164.8 Create Backup trigger bit
%SR164.9 MAKE_CLONE trigger bit
%6SR164.1( LOAD_CLONE trigger bi
6SR165-174| Reserved
6SR17E Removable Medi [Current Removable Media interface st 0 6
6SR176-177| Removable Media Indicates free spackeoRemovable Media card 0 231
%SR178-179| Removable Media Indicates the total capécity in bytes 0 231
%SR18C Reservec - -
6SR181 ALM_UNACK Unacknowledged Alarm (high hiticates which group #)
%SR182 ALM_ACT Active Alarm (high bit indicateshich group #)
%SR183 SYS_BEEP System Beep Enable (O=disabtenhabled)
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%SR184 USER_BEEI Software configurale (0=OFF; 1=ON

6SR185 SCR_SAVER Screen Saver Enabled (O=disabtexhabled)
%SR186 SCR_SA_TM Screen Saver Time in minutelsiyjle

%SR187 NET_USE IAverage Net Usage of all units on the CAN netv
%SR188 NET_MIN Minimum Net Usage of all units on the CAN network
%SR18¢ NET_MAX Maximum Net Usage of all units on the CAN netw
%SR190 NT_TX_AVG IAverage Net Usage of this u

6SR191 NT_TX_MIN Minimum Net Usage of this unit

6SR192 NT_TX_MAX Maximum Net Usae of this uni

For additional information on system bits and reeis, refer to the help file found ihConfigurator.

13.3 Register Map fori® I/0

Table 13.3 — I/O Register Map

Registers Description
%I1 to %l24 Digital Inputs
%I25 to %I31 Reserved
%I132 Output Fau
%Q1 to %Q1¢€ Digital output:
%Q17 Clear HSC1 accumulator to O
%Q18 Totalizer: Clear HSC2 Quadrature 1-2: Acclatarl 1 Reset to max — 1
%Q19 Clear HSC3 accumulor to (
%Q20 Totalizer: Clear HSC4 Quadrature 3-4: Accluatarl 3 Reset to max — 1

%Q21 to %Q32
%AI1 to %Al4
%AI5, %AI6
%AI7, %AI8
%AI9, %AI10
%AI11, %AI12
%AQ1, %AQ2
%AQ3, %AQ4
%AQ5, %AQ6
%AQ7, %AQ8
%AQO to %AQ14

Reserved
Analogue input
HSC1 Accumulator
HSC2 Accumulator
HSC3Accumulato
HSC4 Accumulatc
PWM1 Duty Cycle
PWM2 Duty Cycle
PWM Prescale
PWM Perioc
Analogue outputs

www.imopc.com

Note: Not alli* models contain the 1/O listed in this table.
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13.4 Resource Limits

Table 13.4 -Resource Limits
Resource Value
%S 13
%SK 192 192
%T 2048 2048
%M 2048 2048
%R 9999 9999
%K 10 10
%D 1023 1023
%I 204¢ 204¢
%Q 2048 2048
%Al 512 512
%AQ 512 512
%IG 64 64
%QG 64 64
%AIG 32 32
%AQG 32 32
Network Ports iCAN (Optional depending on model.)
Controllers Per Network 253
Keypad 20 keys (10 fn keys and 4 soft keys)
Display 320x240 LCD Backlit, 32768 Colour
Screen Memot 2 MB
User Screens 1023
Data Fields Per User Screen 50
Ladder Code 256 k
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CHAPTER 14:

14.1 Overview

Thei® hardware is programmed with a Windows based PQicapipn calledi® Configurator. This application can be used to
program, configure, monitor and debug all aspetthesi® unit.

Please see the on-line help provided witBonfigurator for additional details.

14.2 Configurator Status Bar

When thei® is connected to a PC usirigj Configurator software a Status Bar appears atbtiteom of the screen. Thé
Configurator Status Bar can be used to determineriimunications have been established betweeif #rel thei® Configurator
program. Components of tieConfigurator Status Bar are explained below.

Iser; MOME i3412% Hhooooo - No Met Model 77 |Unknown | Target:(?) [no forces] MOD

Equal Indicator — indicates whether the current prograrrﬁrﬁ:onfigurator is equal to the program stored inTtaeget Controller.
« If Equal, the program i’ Configurator is the same as the program stordldeimarget Controller.

« If Not Equal, the program in® Configurator is not the same as the program stiortite Target
Controller.

« If Unknown, there may have been a change since the lasthingogram in® Configurator was compared to the Target Controller
Communications Status- indicates the current status of the “pass thrd@gmnector.

« Local: xx — indicates the Network ID of th'g.

i° to which the Configurator program is physicallyynected through its serial port. It can serve pass through device to other nodes on
the network.
* Target: yy(R) — indicates the Network ID of the device with whible Configurator program is exchanging data.

Note: TheLocal unit andTarget unit can be the same unit or they can be sepanitte u

The following are status indicators:
(R) — Running
(D) - Do /o
(1) — Idle
? -i® Configurator is not communicating with the remotet.
[no forces] — indicates no I/O has been forced.

Message Line -
The contents of these messages are context senditie Message line can be empty.

Current User -
indicates who is logged (for security purposes).

Controller Model - Network (Model Confirmation)
« Controller Modelindicates the controller model for which the pragria i Configurator is configured.

» Networkindicates the type of network that the prograrh3iﬁonfigurator expects to use (e.g., iCAN).

* (Model Confirmation)provides the following indications:

* (Model=) - the actual Target Controller matches the conédutontroller Model and Network.

* (Model Not=) — the actual Target Controller does not match trdigured Controller Model and Network.

* (Model ?)—there may have been a change since the lasthenEarget Controller was compared to the confid@entroller Model and Network.
File Modified Indicator - indicates that the file in the selected window baen modified but has not been saved.

14.3 Establishing Communications

The preferred method of communicating between thafiGurator and ani® is via USB port. Thé’C can communicate with
Configurator using USB to USB, USB to serial adeptserial port communications via MJ1 Port, Eteeérgwith an Ethernet
adapter board), CANCAN) or modems. For communications other than USBie MJ1 port please refer to the manual shipped
with the communications adapter hardware being tmeplrogramming.

To communicate with th&C via USB you will need the automated driver ifsthl included ini® Configurator software install
V8.8 onwards:
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Removable
Media

use

Figure 14.1 — Front Panel and USB Programming Cantoe

The PC will detect a new device has been pluggedtie USB port.

Next, configura® Configurator to use the correct communications.jdris can be done using tfieols |

Editor Options | Communication Port dialog ini® Configurator. In order to find the Comm Port numtht thei*C is using, go
to the PC’s Control Panel and System, System PiiepeHardware.

Next, go to the PC’s Device Manager and Ports.
Note that, in this example, ti*C is on COM3. This COM number may vary from PC @ P

Now that you know which COM port th&C is plugged to, go tid Configurator, Tools, Editor Options,
Communications Port and choose the correct COM (pothis example Com 3).

If communications are successful, the target irtdicghould show the mode of the controllarget:
yy(R) as shown in the status sectimmovein this chapter, sectiori Configurator Status Bar

If the controller is not communicating you may neéedset the target ID of the controllerithConfigurator or on the unit. The
Target ID allows directing communications to a particulartimhen multiple units are connected viai@AN network. Units
withoutiCAN network ports respond to any network ID anchdbrequire the ID to be configured.

To check or change the ID on tHepress the system menu key.
The first item in the menu Set Network ID. Pressindgenter allows you to view or modify the ID of the unit.
To change the Target ID ofConfigurator use th€ontroller | Set Target Network ID dialog.

14.3.1 Communicating via MJ1 Serial Port
Start by configuring® Configurator to use the correct communications.pitis can be done using the Tools | Options |
Communication Port dialog il Configurator.

Next connect the PC'’s serial port to the port labeVlJ1 on thé®.
If communications are successful, the target irtdicshould show the mode of the controller
Target: yy(R) as shown in the status section above.

If the controller is not communicating you may needset the target ID of the controller ithConfigurator or on the
unit. The Target ID allows directing communicatidosa particular unit when multiple units are corted via ariCAN
network. Units withoutCAN network ports respond to any network ID anchdbrequire the ID to be configured.

To check or change the ID on the press the UP and DOWN keys simultaneously, other®B / i*C press the SYS
button to enter the system menu. The first iteth@menu is Set Network ID.

Pressing Enter allows you to view or modify thedXhe unit.

To change the Target ID of Configurator use the Controller | Set Target Nekn® dialog.
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14.4 Models supported
Thei® Configurator supports all models and options effiein thei® line. For the latest version BfConfigurator or compatibility
information,contactTechnical Support.

14.5 Configuration

An overview of configuration:
(1) Start the configuration by selecting ®entroller | I/O Configure menu item.
(2) If thei® is connected to the PC press #heo Config Systembutton to automatically detect the Base model,and
any communication options.
(3) If thei® is not connected press tB®nfig button to the right of the top of the unit. Thisomls the base CPU to be
selected.
(4) Select either® iCAN or i* No Netfrom the type drop down box.
(5) Once the type af is selected, the model # drop down box will previtiei® model numbers from which to choose
from.
(6) Once the® CPU is selected, pre€K to exit the dialog and configure the 1/O that issEnt in the first slot.
(7) The 1/O configure dialog (Specifically thdodule Setuptab) provides 4 buttons to configure all of the.l/@o
through each area of I/O and configure it.
(8) Once done configuring the 1/0 OK out of configtion dialogs.
Configuring thei® 1/0 has four main portions that are covered i ttiapter. For additional information on I/O, retfes
chapters covering General I/O or High Speed I/@is manual.

The four areas of 1/O configuration are:
- Digital in/ HSC
- Digital out / PWM
- Analogue in
- Analogue out

14.6 Digital Input / HSC Configuration
The following figure illustrates thBigital Input / HSC Configuration dialog.

Digital f H5C Input Configuration g

Digital inputs active mode

+ Paositive Logic Mate: This setting must
. . match that of the jumpers
™ Negative Logic  an the product

High Speed Counters
Counts per Rew:

Type: Made: (0= full 2= counts]

#1 [Disabled . =
#2 |Disabled = =
#3 |D|sabled j | J |
#4 |Disabled = =
0K | Cancel |

Figure 14.2 — Digital Input / HSC Configuration Dagy

The Active mode group box allows the user to sdfdaputs are active high (Positive logic) or aetilow (Negative logic). It is
important that this setting match what the jumptisgs are on the hardware.
The High-Speed Counters group box contains alhefwindows that are used for configuring the 4 lalée high-speed counters
on thei®. In configuring a counter, the user needs toteetype, mode, and counts per rev.
The type drop down includes the following options:

- Disabled

- Frequency

- Totalize

- Pulse

- Quadrature

- Marker (Only available in counter #3 if countdr i set to Quadrature.)

The mode drop-down items are set according toyihe selection. Th€ounts Per Rev window is enabled/disabled according
to the type selection as well. The following tabfews what is available with each type selection.
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Table 14.2.1 Count Per Rev

Mode

Counts Per Rev.

Grayed out. Displays %Ix to indicate to the user
that the input devoted to the high speed counter

Period rising edges, 1usec. Counts
Period falling edges, 1psec. Counts

Disabled is just dumb /O, and its location RELATIVE to Grayed out
the I/Q map
Enabled. Contains the following:
1sec.
Frequency 100 msec. Grayed out
10 msec.
Scan resolution
Enabled. Contains the following: Enabled. Value
Totalize Rising edge can be 0 =
Falling edge Ox T (Hex)
Enabled. Contains the following:
Width high, 1psec. Counts
Width low, 1psec. Counts Grayed out

Quadrature

Enabled. Contains the following:
1 leads 2, count up
1 leads 2, count down

Enabled. Value
canbe 0 =2
OxfHffff (Hex)

Marker

Enabled. Only available in counter #3 and only
when counter #1 is set to quadrature. Contains
the following:

Async, reset on rising edge
Async, reset on falling edge
Async, reset on both edges
High, reset on 1 rising
Low, reset an 1 rising
High, reset on 1 falling
Low, reset on 1 falling
High, reset on 2 rising
Low, reset on 2 rising
High, reset an 2 falling
Low, reset on 2 falling

Grayed out

14.7 Digital Output / PWM Configuration
The following figure illustrates thBigital Output / PWM Configuration dialog.
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Digital / PWM Dutput Configuration |

—a1 Q2
& Nomal
P 1 P 2
 HSC1 Output ~ HSC2 Output

" Stepper

—Pwihd State on Contraller Stop

Pt #1 Dty Cocle default: lni ™ Hold Last State
PwM #2 Duty Cyele default |n— ™| Hold|LLast State
Pt Prescale default: lgi I~ Hold Last State
Pt Period default: lni I~ Hold Last State

— Dutput State on Controller Stop

s -
taz IEN
EEREES
& IE
Em
[
[=

—Legend

=1
é
)

ﬂ =0M _. =Haold Last State
oK I Cancel |

Figure 14.3 — Digital Output / PWM Configurationdbg

The Q1 andQ2 group boxes allow the user to specify the operaticthe multi-function outputs.
The PWM State On Controller Stop group box contains items that allow the user tacipéow the PWM outputs behave
when the controller is stopped. These items cdreelold their value or default to some value wtiencontroller is stopped.

Note that the PWM outputs are set to the OFF statat power-up and during program download and remainin
that state until the unit is placed in RUN

The Output State On Controller Stop group box contains items to allow the user to dgdudw the remaining digital outputs

behave when the controller is stopped. These iteanseither hold their value or default to some althen the controller is
stopped.

14.8 Analogue Input Configuration
The following figure illustrates thA&nalogue Input Configuration dialog.

Chatinel 1:
ID..'IW ﬂ Cancel |
Channel 2:

fo.1ov =l

Channel 3

Channel 4;

Filter Canistart:

ID 32
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Figure 14.4 — Analogue Input Configuration Dialog

The Channel xdrop down windows allow the user to specify the emfmt each analogue input to operate.
The Channel xdrop down windows are enabled/disabled accordinvghich model is being configured.
All of the models have the following modes avaitabl

-0..10v

-0..20mA

- 4.20mA

On all 13C14 models, channels 3 and 4 also haviotlogving modes available:

- 100mV

- PT100 DIN RTD, 1/20°c

- Type J Thermocouple, 1/20°c
- Type K Thermocouple, 1/20°c
- Type N Thermocouple, 1/20°c
- Type T Thermocouple, 1/20°c
- Type E Thermocouple, 1/20°c
- Type R Thermocouple, 1/20°c
- Type S Thermocouple, 1/20°c
- Type B Thermocouple, 1/20°c

TheFilter Constant provides filtering to all channels.

14.9 Analogue Output Configuration
The following figure illustrates thAnalogue Output Configuration dialog.

Analog Output Configuration

Output value on STOP Output Mode

1-Goto: ID IV Hold Last Value o -
2 - Gota: ID v Hold Last % alue 0o -

Figure 14.5 — Analogue Output Configuration Dialog

The Output value on Stopgroup box contains items that allow the user tacpédow the analogue output channels behave
when the controller is stopped. The outputs careeitold their value or default to a value whendbstroller is stopped.
The Output Mode group box allows the user to select the operatingas for each of the analogue outputs. The modbdsdia
the following:

-0..10v

- 0..20mA

-4..20mA
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CHAPTER 15:

15.1 Firmware Updates
Thei® products contain field upgradeable firmware towlinew features to be added to the product atea tahe. Firmware
updates should only be performed when a new featucerrection is required.
Steps for updating the firmware:
1. Establish communication betweiérConfigurator and the controller using a directaeronnection to
MJ1.
2. Make sure your application is available on yB@ror upload the application.
3. Make sure the machinery connected tatliein a safe state for firmware update (see waraimove).
4. Start the firmware update by selecting Filerfnidiare Update Wizard.
5. The correct product type should be selecteitlisfnot select the type of controller from thepirdown list and press
the OK button.
6. Press the start button
7. Wait for the firmware update to complete.
8. If there is a communication failure check thbleaconnections and comm. port setting and tryraga
9. Firmware updates typically delete the user apfibbns to ensure compatibility. You will need teload your
application.
10. Test the operation of the equipment with the fienware before returning thié system to an operation mode.

15.2 Backup Battery

Thei® contains a run-time battery monitor that checlesvibitage of the internal lithium battery.

This battery is used to run the real-time clock araintains retentive registers when power is disected.

Under normal conditions the battery in tfleshould last 7 to 10 years. Higher operating teatpees or variations in batteries
may reduce this time.

15.2.1 Indications the battery needs replacing

Thei® indicates the battery is low, failed or missingairvariety of ways. At power-up, an error messagdisplayed
indicating the low or missing battery. The usergpaan can monitor the battery using %SR55.13. Thigill turn on if
the battery is low or missing. The system menu atsttains a battery status message under the diigmgub-menu
(see the chapter on System Settings and Adjustinents

Warning: Firmware updates are only performed when the egeiipieing controlled by thé is in a safe, non-operational state.
Communication or hardware failures during the firanevupdate process can cause the controller tovbedneatically resulting in
injury or equipment damage. Make sure the functiointhe equipment work properly after a firmwaredage before returning
the device to an operational mode.

15.2.2 Battery Replacement
Thei® uses a coin lithium battery available from IMO &séon Controls Ltd.
Below are the steps to replace the battery.

1. Make sure the user program and any data stonedténtive memory is backed up.

2. Disconnect all power from th&unit including 1/0 power.

3. Remove the battery cover.

4. Note there are two connectors (X1 and X2) inlih&#ery compartment that can accommodate therpatte
connector.

5. Plug the new battery into the empty connectdr ¢XX2) before removal of the old battery.

6. Remove the old battery.

7. Dispose of the old battery properly; see thevabwarning on disposal regulations.

8. Place the battery cover back on the unit.

9. Apply power to the unit. Check that the battersor is no longer reported. If the unit still reysothe error,
remove the battery immediately and contact Techi&@oaport.
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Figure 15.1 — Back Cover - Replacing the back-ufpelna

Warning: Disposal of lithium batteries must be done in adaace with federal, state, and local regulatioressBre to consult
with the appropriate regulatory agenciegoredisposing batteries. In addition, do not re-chadigassemble, heat or incinerate
lithium batteries.

Warning: Do not make substitutions for the battery. Be sarenly use the authorized part number to replaeétittery.

WARNING: Lithium Batteries may explode or catch fire if misreated

Do not recharge, disassemble, heat above 100 de¢12 deg.F) incinerate, or puncture.
Battery Cover
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CHAPTER 16:

Provides commonly requestédubleshooting information and checklistsfor the following topics.

«  Connecting to thé® controller

* Local controller and local I/0

* iCAN Network

* Removable media
In the event that this information is not what ymeed, please contact Technical Support at theitosaindicated at the end of
this chapter.

16.1 Connecting to the®

The Configurator software connects to the locakmler automatically when the serial connectiomiade. The status bar below
shows an example of a successful connection. Thisissbar is located in the bottom right hand cowfethe Configurator
window.

In general theTarget number should match tHeocal number. The exception to this is when the contraliebeing used as a
"pass through" unit where other controllers on@AN network could be accessed through the locatrobier.

Determine connection status by examining feedbask tvLocal & Target in the status bar af Configurator.
Local: ###

If a number shows next toocal then communication is established to the localrodlet.
Local: No Port

The Configurator softwaris unable to access the COM port of the PC. Thisccmean that® Configurator is configured for a COM port
that is not present or that another program hasraoof the COM port. Only oné® Configurator window can access a port at a time.
Subsequent instancesi%fConﬁgurator opened will indicate No Port.

Local: No Com

The Configurator softwareas accessed a PC COM port, but is not commungcatith the controller. This typically occurs whemet
controller is not physically connected.
Local: ???

Unknown communication error. CIoisSeConfigurator, power cycle the controller and reopéth a blank project. Check Local.
Target: #(1,R,D) If | (idle), R (run), or D (do 1/O) shows next Target number then communication is established to the targetrober.

Target: #(?) Communication is not established to the targetrotiat. Check node ID of controller and set Targgetnatch. Make surkcal
connection is established.

16.1.1 Connecting Troubleshooting Checklist (serigdort — MJ1) Programming

1. Programming and debugging must use MJ1.

2. Controller must be powered up.

3. Assure that the correct COM port is selectedhin Configurator software. Tools/Editor Options/Gouomications
Port.

4. Assure that a straight through (non null modserjal cable is being used between PC and cortymbie MJ1.

5. Check that a Loaded Protocol or ladder is ntvely using MJ1. Taking the controller out of ramode from the
System Menu on the controller will make MJ1 avd#atoi® Configurator.

6. Make sure the COM port of the PC is functioniAg. RS-232 serial loopback and Microsoft HyperTearahican
determine positively if the COM port is working. @onnect to an alternate device to determine iptine is working.

7. Successful communications with USB-to-serialpgels vary. If in doubt, IMO Precision Controls Ltffers a USB
to serial adapter.

8.1 units without Ethernet or Modem must use MJ1 erMini B USB Port for programming and debugging$B

present). If Ethernet is installed it can be selécis the programming port. The selection is madde controller's
System Menu. If there are difficulties connectinggke sure that the default programming port isceetectly with the
connection method being attempted.

16.1.2 Connecting Troubleshooting Checklist (USB Fo- Mini B) Programming (iC only)

1. Programming and debugging must use Mini B USB &oMJ1.

2. Controller must be powered up.

3. Assure that the correct COM port is selecteid @onfigurator: Tools/Editor Options/Communications
Port.

4. Be sure that the USB cable is connected bettve=RC and controller and check the Windows
Device Manager to find out if the USB driver is peoly installed and which port it set itself up on.
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5. Make sure the USB port of the PC is functionamgi/or connect to an alternate device to deterrfitiee port is
working.

6. i° units without Ethernet or GSM Modem must use thai 8 USB Port or MJ1 for programming and debuggitig
Ethernet is installed it can be selected as thgraroming port, as can the GSM modem once the magé¢mp has been
downloaded into thé® throughi® Configurator (for complete information on settinp the GSM modem, please
download thé® SMS-GSM-GPRS tutorial from the website). The sidecis made in the controller's System Menu. If
there are difficulties connecting, make sure thatdefault programming port is set correctly wiie tonnection method
being attempted.

16.2 Local Controller and Local /0O
The system menu provides the following status ititinis that are useful for troubleshooting andesysinaintenance.
» Self-test results, diagnostics.
* RUN and OK status
* Network status and usage
* Average logic scan rate
» Application memory usage
* Loaded firmware versions
* Loaded protocols
* Removable media access

To view the system menu, press the System key.

16.2.1 Local I/O Troubleshooting Checklist

1. Verify the controller is in RUN mode.

2. Check diagnostics to insure controller passeests.

View diags in System Menu or if Configurator, click; Controller/Diagnostics

3. Check data sheets to insure proper wiring.

4. Insure that hardware jumpers and software cordigpn for I/O match.

5. Check data sheets for voltage and current limits

6. Take ladder out of the picture. FramConfigurator set controller to “Do 1/0” mode. Ihi$ mode inputs can be
monitored and outputs set from a data watch winiow Configurator without interference from the ladgeogram.
Some /O problems are only a result of a mistakéénladder program.

WARNING: Setting outputs ON in Do I/O mode can result in injiry or cause machinery to engage in an unsafe manne
depending on the application and the environment.

16.3iCAN Network

For complete information on setting upi@?AN network, refer to th€ CAN Tutorial by visiting our.

Network status, node ID, errors, and baud ratéhéndontroller system menu are all in referencehtoi©@AN network. These
indications can provide performance feedback onG@#eéN network and can also be used to aid in trodtaesng.

16.3.1iCAN Network Troubleshooting Checklist

1. Use the proper Belden wire type or equivalentlie network as specified in MAN0799.

2. Thei® does not provide 24VDC to the network. An extewatage source must be used for other devices aach
Smart I/O.

3. Check voltage at both ends of the network tarimshat voltage meets specifications of attacteadces.

4. Proper termination is required. Use 121-ohm1@®-ohm) resistors at each end of the network. rékistors should
be placed across the CAN_HI and CAN_LO terminals.

5. Measure the resistance between CAN_HI and CAN If the network is properly wired and terminatéére should
be around 60 ohms.

6. Check for duplicate node ID’s.

7. Keep proper wires together. One twisted pafoisvV+ and V- and the other twisted pair is used @AN_HI and
CAN_LO.

8. Make sure the baud rate is the same for allrobats on the network.

9. Assure shields are connected at one end ofsgrhent -- they are not continuous through the ortw

10. Do not exceed the maximum length determinethbypaud rate and cable type.

11. Total drop length for each drop should not excém (20 feet). A drop may include more than ooden The drop
length adds to the overall network length.

12. Network should be wired in "straight line" fesh not in a "star" pattern.

13. In applications requiring multiple power supplimake sure the V- of all supplies is conneatgdther and to earth
ground at one place only.

14. In some electrically noisy environments it neynecessary to add repeaters to the network.
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Repeaters can be used to add additional nodesradidtance to the network and protect the signalires noisy

environments.

16.4 Removable Media

16.4.1 Basic Troubleshooting
Description Action
i° does not read media card. The media card should be formatted withithe
Make sure the project file is saved as a complied
.pgm file and not an uncompiled .csp file.
i® will not download project file. In addition to file must be .pgm, the file's I/O
configuration must match th&configuration for it to
download.
16.5 Screen
Description Action
1. Check external jumper/DIP switch is not set foy!1

bootloader upgrade. See page 23.
2. Check %SR57 is not set to 0. Move a value betwe2B51
into the register to turn the backlight on.

1. On larger programs, use $-Calls and Jump functions

optimize program scan time. See Basic Operatiooriait
Screen function becomes too slow when large lagdsgram for more detalils.

is used 2. In Display editor, select Config ->Display Settiagd

increase this time to balance processor time destica

between Ladder scan and HMI function.

Ensure only one ladd-activated screen call is active at ¢

Incorrect user screen shown from ladder screen-call moment in time. Screen calls are only enactedeaéttd

of the ladder scan. If multiple call are activeidgrthe

scan, only the last one read will be enacted.

i® screen will not light.

16.6 Technical Support Contacts
For manual updates and assistance, contact Tet&nipport at the following locations:
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