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# WARNING »

Thank you for purchasing automation equipment from Automationdirect.com®, doing business as,
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs or
uses this equipment should read this publication (and any other relevant publications) before installing or
operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national
codes that regulate the installation and operation of your equipment. These codes vary from area to area
and usually change with time. It is your responsibility to determine which codes should be followed, and
to verify that the equipment, installation, and operation is in compliance with the latest revision of these
codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical
Code, and the codes of the National Electrical Manufacturer’s Association (NEMA). There may be local
regulatory or government offices that can also help determine which codes and standards are necessary for
safe installation and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable
codes and standards. We do not guarantee the products described in this publication are suitable for
your particular application, nor do we assume any responsibility for your product design, installation, or
operation.

Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale as
on-line control equipment in hazardous environments requiring fail-safe performance, such as in the
operation of nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life
support machines, or weapons systems, in which the failure of the product could lead directly to death,
personal injury, or severe physical or environmental damage (“High Risk Activities”). AutomationDirect
specifically disclaims any expressed or implied warranty of fitness for High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our catalog.
If you have any questions concerning the installation or operation of this equipment, or if you need
additional information, please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At
AutomationDirect we constantly strive to improve our products and services, so we reserve the right to
make changes to the products and/or publications at any time without notice and without any obligation.
This publication may also discuss features that may not be available in certain revisions of the product.

Trademarks

This publication may contain references to products produced and/or offered by other companies. The
product and company names may be trademarked and are the sole property of their respective owners.
AutomationDirect disclaims any proprietary interest in the marks and names of others.

Copyright 2018, Automationdirect.com® Incorporated

All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written
consent of Automationdirect.com® Incorporated. AutomationDirect retains the exclusive rights to all
information included in this document.



~ ADVERTENCIA »

Geracias por comprar equipo de automatizacién de Automationdirect.com®. Deseamos que su nuevo equipo
q
de automatizacién opere de manera segura. Cualquier persona que instale o use este equipo debe leer esta
g
publicacién (y cualquier otra publicacién pertinente) antes de instalar u operar el equipo.

Para reducir al minimo el riesgo debido a problemas de seguridad, debe seguir todos los cédigos de seguridad
locales o nacionales aplicables que regulan la instalacién y operacién de su equipo. Estos cédigos varian de
4rea en drea y usualmente cambian con el tiempo. Es su responsabilidad determinar cuales c6digos deben ser
seguidos y verificar que el equipo, instalacién y operacién estén en cumplimiento con la revisién mas reciente
de estos cddigos.

Como minimo, debe seguir las secciones aplicables del Cédigo Nacional de Incendio, Cédigo Nacional Eléctrico,
y los c6digos de (NEMA) la Asociacién Nacional de Fabricantes Eléctricos de USA. Puede haber oficinas de
normas locales o del gobierno que pueden ayudar a determinar cuales codigos y normas son necesarios para una
instalacién y operacién segura.

Si no se siguen todos los cddigos y normas aplicables, puede resultar en dafios al equipo o lesiones serias a
personas. No garantizamos los productos descritos en esta publicacién para ser adecuados para su aplicacién
en particular, ni asumimos ninguna responsabilidad por el disefio de su producto, la instalacién u operacién.

Nuestros productos no son tolerantes a fallas y no han sido disefiados, fabricados o intencionados para uso
o reventa como equipo de control en linea en ambientes peligrosos que requieren una ejecucién sin fallas,
tales como operacién en instalaciones nucleares, sistemas de navegacién aérea, o de comunicacién, control de
trifico aéreo, mdquinas de soporte de vida o sistemas de armamentos en las cuales la falla del producto puede
resultar directamente en muerte, heridas personales, o dafios fisicos 0 ambientales severos (“Actividades de Alto
Riesgo”). Automationdirect.com especificamente rechaza cualquier garantfa ya sea expresada o implicada
para actividades de alto riesgo.

Para informacién adicional acerca de garantfa e informacién de seguridad, vea la seccién de Términos
y Condiciones de nuestro catdlogo. Si tiene alguna pregunta sobre instalacién u operacién de este equipo, o
si necesita informacién adicional, por favor lldmenos al nimero 770-844-4200 en Estados Unidos.
Esta publicacién estd basada en la informacién disponible al momento de impresién. En Automationdirect.
com nos esforzamos constantemente para mejorar nuestros productos y servicios, asf que nos reservamos el
derecho de hacer cambios al producto y/o a las publicaciones en cualquier momento sin notificacién y sin
ninguna obligacién. Esta publicacién también puede discutir caracteristicas que no estén disponibles en ciertas
revisiones del producto.

Marcas Reqistradas

Esta publicacién puede contener referencias a productos producidos y/u ofrecidos por otras compafifas. Los nombres de las
compafias y productos pueden tener marcas registradas y son propiedad (nica de sus respectivos duefos. Automationdirect.com,
renuncia cualquier interés propietario en las marcas y nombres de otros.

PROPIEDAD LITERARIA 2018, AUTOMATIONDIRECT.COM® INCORPORATED

Todos los derechos reservados

No se permite copiar, reproducir, o transmitir de ninguna forma ninguna parte de este manual sin previo consentimiento por escrito
de Automationdirect.com® Incorprated. Automationdirect.com retiene los derechos exclusivos a toda la informacién incluida en
este documento. Los usuarios de este equipo pueden copiar este documento solamente para instalar, configurar y mantener el equipo
correspondiente. También las instituciones de ensefianza pueden usar este manual para propésitos educativos.



# AVERTISSEMENT »

Nous vous remercions d’avoir acheté 'équipement d’automatisation de Automationdirect.com®, en faisant des
affaires comme, AutomationDirect. Nous tenons a ce que votre nouvel équipement d’automatisation fonctionne en
toute sécurité. Toute personne qui installe ou utilise cet équipement doit lire la présente publication (et toutes les
autres publications pertinentes) avant de 'installer ou de l'utiliser.

Afin de réduire au minimum le risque d’éventuels problemes de sécurité, vous devez respecter tous les codes locaux
et nationaux applicables régissant I'installation et le fonctionnement de votre équipement. Ces codes different d’une
région a l'autre et, habituellement, évoluent au fil du temps. Il vous incombe de déterminer les codes a respecter et
de vous assurer que 'équipement, l'installation et le fonctionnement sont conformes aux exigences de la version la
plus récente de ces codes.

Vous devez, 4 tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies,
du Code national de I'électricité et des codes de la National Electrical Manufacturer’s Association (NEMA). Des
organismes de réglementation ou des services gouvernementaux locaux peuvent également vous aider & déterminer
les codes ainsi que les normes 4 respecter pour assurer une installation et un fonctionnement sirs.

L’omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages 4 I'équipement
ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication

conviennent a votre application particuliere et nous n’assumons aucune responsabilité & I'égard de la conception, de
I'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour l'utilisation ou la revente
en tant qu’équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue,
par exemple, exploitation d’installations nucléaires, les systemes de navigation aérienne ou de communication, le
contrdle de la circulation aérienne, les équipements de survie ou les systemes d’armes, pour lesquels la défaillance du
produit peut provoquer la mort, des blessures corporelles ou de graves dommages matériels ou environnementaux
(«activités & risque élevé»). La société AutomationDirect nie toute garantie expresse ou implicite d’aptitude 2
I'emploi en ce qui a trait aux activités a risque élevé.

Pour des renseignements additionnels touchant la garantie et la sécurité, veuillez consulter la section Modalités et
conditions de notre documentation. Si vous avez des questions au sujet de l'installation ou du fonctionnement de cet
équipement, ou encore si vous avez besoin de renseignements supplémentaires, n’hésitez pas & nous téléphoner au

770-844-4200.

Cette publication s’appuie sur I'information qui était disponible au moment de 'impression. A la société
AutomationDirect, nous nous efforcons constamment d’améliorer nos produits et services. C'est pourquoi nous
nous réservons le droit d’apporter des modifications aux produits ou aux publications en tout temps, sans préavis ni
quelque obligation que ce soit. La présente publication peut aussi porter sur des caractéristiques susceptibles de ne
pas étre offertes dans certaines versions révisées du produit.

Marques de commerce

La présente publication peut contenir des références a des produits fabriqués ou offerts par d’autres entreprises. Les
désignations des produits et des entreprises peuvent étre des marques de commerce et appartiennent exclusivement a
leurs propriétaires respectifs. AutomationDirect nie tout intérét dans les autres marques et désignations.

Copyright 2018, Automationdirect.com® Incorporated

Tous droits réservés

Nulle partie de ce manuel ne doit étre copiée, reproduite ou transmise de quelque fagon que ce soit sans le
consentement préalable écrit de la société Automationdirect.com® Incorporated. AutomationDirect conserve les
droits exclusifs & 'égard de tous les renseignements contenus dans le présent document.
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Issue Date Description of Changes
First Edition 9/01 Original
Rev. A 10/01 Corrections
Rev. B 8/02 Corrections
Second Edition 2/03 Added T1H-CTRIO and H4-CTRIQ. Updated for CTRIO/Workbench version 2.
Rev. A Added HO-CTRIQ and flowcharts.
Rev. B 10/03 Corrections
Rev. C 03/11 Made corrections and updated manual.
Updated manual with new H0-CTRI02 and H2-CTRIQ2 information.
Rev. D 13 Added Do-more PLC series data and examples.
' Updated CTRIO Workbench section with new pulse profiles available.
Made minor corrections throughout manual.
Added Do-more structure table to Chapter 6.
Rev. E 09/13 Added Appendlx A, Appendix B and Appendix C which contain flowcharts for various
instructions
Made minor corrections throughout manual.
Third Edition 06/16 Completely reworked and reorganized manual.
Rev. A 11/18 Revised and added material to Appendix B.
Rev. B 6/19 Revised and added material to Chapter 9, pp 28-34.
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- Chapter 1: Introduction to the CTRIO & CTRIO2 Modules

Introduction
The Purpose of this Manual

This manual is intended as a help for the user to install, program, and maintain the CTRIO(2)
module in their system. This manual contains important information for personnel who
will install the CTRIO(2) high-speed counter module as well as for the PLC programmer.
This manual will provide all the information needed for the novice and seasoned automation
professional alike to start and keep your system up and running,.

Online Help Files and Other Documentation
Regardless of the platform you are using, the programming software needed for the CTRIO(2)
modules is available as a download from our website.

http://www.aboutplcs.com/

Each programming software includes searchable online help topics covering all aspects of the
software, instruction set, module setup, and communications.

Technical Support
We strive to make our manuals the best in the industry. We rely on your feedback to let us
know if we are reaching our goal. If you cannot find the solution to your particular application,
or, if for any reason you need technical assistance, please call us at:
1-770-844-4200

Our technical support group will work with you to answer your questions. They are available
Monday through Friday from 9:00 A.M. to 6:00 P.M. Eastern Time. We also encourage you
to visit our web site where you can find information about our company and specific technical
information about a wide array of our products, www.automationdirect.com.

1_2 I Counter I/O User Manual, 3rd Ed., Rev. B


http://www.automationdirect.com

Chapter 1: Introduction to the CTRIO & CTRIO2 Modules.

Conventions Used

""" NOTE: When you see the “note pad” icon in the left-hand margin, the paragraph to its immediate right will be
‘ a special note. Notes represent information that may make your work quicker or more efficient. The word
NOTE in boldface will mark the beginning of the text.

WARNING! When you see the “exclamation point” icon in the left-hand margin, the paragraph to its
immediate right will be a warning. This information could prevent injury, loss of property, or even death
in extreme cases. Any warning in this manual should be regarded as critical information that should be
read in its entirety. The word WARNING in boldface will mark the

beginning of the text.
Getting Started! [ CHAPTER
-V 1

Key TOPiCS for Each Chaptel‘ In This Chapter...
The beginning of each chapter will list the key topics that e i 12
can be found in that chapter.

Icons
CTRIO(2) modules are available for several hardware platforms, including DL05/06, DL205,
DL405 and Terminator. Among these four hardware platforms, there are a variety of CPUs
that can occupy the CPU slot, including, Do-more, DirectLOGIC or WinPLC. There are
also several communication interface modules that could occupy the CPU slot,
including EBCs, Modbus, DeviceNet or Profibus. M DM

Throughout this manual, a set of icons (on right) is used to designate which DL
hardware platform a topic applies to, based on what module is in the CPU slot. 7] win

NI
Icon Legend: M

M Do-more icon- Topic is applicable when CTRIO(2) is used with a Do-more CPU or
DM ;1) a slave on a Do-more CPU’s Ethernet I/O network.

|Zl oL DirectLOGIC icon- Topic is applicable when CTRIO(2) is used with a DirectLOGIC
CPU.

[Zl win WinPLC icon- Topic is applicable when CTRIO(2) is used with a WinPLC CPU.
|zl Network Interface icon- Topic is applicable when CTRIO(2) is used with any of the

network interfaces: EBC (see Do-more icon instead if EBC is a slave on Do-more
Ethernet I/O network) DeviceNet, Profibus or Modbus.
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CTRIO and CTRIO2 Module Overview

A CTRIO(2) module is a programmable motion co-processor capable of accepting a variety
of encoder or discrete sensor inputs, accepting commands from the CPU, natively executing
simple control algorithms, and generating a variety of pulse-type motion control signals or
discrete actuator outputs. A CTRIO can be used for a wide variety of basic motion tasks.

Most commonly, a CTRIO module is
used to:

Track an encoder

Calculate rate from an encoder

Execute homing routines

Generate simple motion profiles

T1H-CTRIO(2)

H4-CTRIO

Send pulse train control signals

H2-CTRIO(2)
to a stepper or servo amplifier HO-CTRIO(2)

Precisely fire a discrete output based on the position read from an encoder

NOTE: The T1H-CTRIO(2) is only supported by the T1H-EBC, T1H-EBC100 and T1H-PBC.

Available Functions

The various functions available in a CTRIO(2) module are enumerated in the following text.
There are however, limitations and dependencies to keep in mind.

An HO-CTRIO(2) module has 4 input points on its single channel. The H2-CTRIO(2)
modules have 8 input points split between two channels. Although each channel of a
CTRIO(2) module has four input points, a channel may have only two counters/quad
counters defined. The counter/quad counter inputs appear as Function 1 and Function

2 in CTRIO Workbench.

Some functions rely on another function being enabled. For example, scaling
cannot be selected until other inputs have been configured as a counter

or quad counter. The dependencies are enforced by CTRIO Workbench
software to ensure that an invalid configuration cannot be created.

If a function cannot be found in CTRIO Workbench, try enabling the function(s) on which it might
depend.

Inputs:

Input types accepted:

Quadrature encoder with AB or ABZ

¢ Counter (tachometer)

¢ Discrete (photo eye, limit switch, Z pulse, etc.)
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Functions available for discrete inputs:

* Pulse catch (high-speed discrete input with programmable filter)

* Timing: edge timer (period), dual edge timer (time difference of two inputs)

* Reset counts (Z input from encoder)

* Capture counts (copy counts of one of the counter inputs to a register)

* Inhibit counting (freeze one of the counter inputs)

¢ Limit for pulse output functions (CTRIO2, home switch on an axis)
Scaling of timing functions or encoder inputs:

* Rate scaling (allows the CTRIO(2) to provide encoder
data to the PLC in engineering units)

* Position scaling (allows the CTRIO(2) to provide encoder
data to the PLC in engineering units)

Outputs:
Assign the output points:

* Stepper control: Step/Direction or CW/CCW

e Discrete

DPulse profiles for stepper outputs to follow:

* Dynamic Position Plus, Trapezoid Plus, Trapezoid with Limits (homing)
(CTRIO2 only and CTRIO, Workbench v2.2.0 or later required)

* Trapezoid, S-curve, Symmetrical S-curve, Dynamic Position, Dynamic Velocity

¢ Home Search, Free Form

Associate output functions with inputs

* Programmable Limit Switch or ‘PLS” (CTRIO2 only and
CTRIO Workbench v2.2.0 or later required)

¢ Preset tables.

Unsuitable Applications
There are some applications the CTRIO(2) specifications appear to support that are not
feasible. Common applications a CTRIO(2) cannot readily handle are listed below. If in
doubt regarding your application, please contact Automationdirect Tech Support for assistance.
Closed loop control: CTRIO2 modules are capable of very basic closed loop control. However, they

do not have full functionality expected of a typical dedicated closed loop controller. Most notably,
position or velocity errors are not reported and there is no built-in error alarming.

e CTRIO modules do not support any closed loop control. Trying to use the CPU to

close the control loop will produce unacceptable results due to excessive latency.

Counter I/O User Manual, 3rd Ed., Rev. B. I 1 _ 5



- Chapter 1: Introduction to the CTRIO & CTRIO2 Modules

Coordinated motion: Some CTRIO(2) modules have enough outputs to control multiple axes,
but there is no internal mechanism to coordinate them. Axes can move simultaneously, but
not with coordination.

Follower: CTRIO(2) modules cannot support follower applications natively. Trying to use
the CPU to close the control loop will produce unacceptable results due to excessive latency.

Precise registration: There is no means for precisely timing the start of a motion profile. Motion
profiles are initiated by the controller in the base, so scan time latency of the controller is
always a factor.

Absolute encoders: A CTRIO(2) module cannot read an absolute encoder.

Mechanical contacts as counter or encoder inputs: Reliable readings are not possible using
mechanical contacts. The bounce of mechanical contacts will cause the CTRIO(2) to see
more edges than intended.

Direct connection to TTL, line driver or differential encoders: A CTRIO(2) module cannot
accept these low voltage inputs directly. These signals need to be level shifted as shown in
Chapter 3: Installation and Field Wiring.

Support Systems for the CTRIO(2) Modules

The CTRIO(2) modules are compatible with several CPU-slot interfaces. Consideration
must be given to the firmware versions of the CPU-slot interfaces to assure their compatibility
with the CTRIO(2) (See Chapter 3 for CPU/CTRIO compatibility listings). Multiple
CTRIO(2) modules can reside in the same base provided that the backplane power budget is
adequate.

Support Systems for the HO-CTRIO(2):
* DirectLOGIC 05/06 PLC systems

Support Systems for the H2-CTRIO(2):
* Direct.OGIC 205 PLC systems (D2-240, D2-250-1, D2-260, D2-262)
* DL205 WinPLC systems (H2-WPLCx-xx)
* PC-based control strategies using the H2-EBC(100) interface module
e Hx-ERM networks using the H2-EBC(100) interface module

* Profibus systems using the H2-PBC slave interface module
* Do-more PLC systems (H2-DM1, H2-DM1E); See Do-more Designer help file.

* Do-more PLC Ethernet I/O network using H2-EBC100;
See Do-more Designer help file.
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Support Systems for the H4-CTRIO:
* Direct. OGIC 405 PLC systems (D4-450 OR D4-454 only)

* PC-based control strategies using the H4-EBC interface module

* Hx-ERM networks using the H4-EBC interface module
Support Systems for the TIH-CTRIO:

* PC-based control strategies using the TIH-EBC interface module

* Profibus systems using the TIH-PBC slave interface module

* Hx-ERM networks using the TIH-EBC interface module

* Do-more PLC Ethernet I/O network using TIH-EBC100

CTRIO(2) Specifications

The tables following show general and specific information associated with CTRIO modules.

Module HO-CTRIO H0-CTRI02 H2-CTRIO H2-CTRI02 H4-CTRIO | T1H-CTRIO
Module Type Intelligent
Modules Per Base Limited only by power consumption

: None, I/0 map directly in PLC memory (V-memory for DireefLOGIC PLCs and Data structures for Do-more
I/0 Points Used LCs) or PC control access

Field Wiring

Standard removable terminal block
Connector

400mA Max at +5V 275mA Max at +5V
250mA at +5V from Base 400mA Max at +5V from
Internal Power Supply from Base Power from Base Power Base Power Supply

Consumption (A1 1/0 in ON State at Max A0SR te at | (A 10 s ate at | (Al /0 in ON State at Max
n dle a n dle al
Voltage/Current) ax Voltage/Current) | Max Voltage/Current) Voltage/Current)

—

Operating 32°F to 140°F (0°C to 60°C), Humidity (non-condensing) 5% to 95%
Environment
Manufacturer Host Automation Products, LLC

2500V 1/0 to | 1500V I/0 to
Logic, 1000V | Logic, 1000V
Isolation among Input | among Input
Channels and | Channels and
All Outputs All Outputs

2500V 1/0 to Logic, 1500V I/0 to Logic,
1000V among Input 1000V among Input
Channels and All Channels and All
Outputs Outputs

2500V 1/0 to Logic, 1000V
among Input Channels and
All Outputs
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CTRIO(2) Specifications, cont'd

Module HO-CTRIO HO-CTRIO2 H2-CTRIO H2-CTRI02 H4-CTRIO | T1H-CTRIO
4 pts. sink/ 4 pts. sink/ . . .
Inputs Soliree source 250kHz 8 p1t30 ilﬂk/source 8 pts. sink/source 8 pts. sink/source
100kHz Max Vax 7 Max 250kHz Max 100kHz Max
Minimum Pulse Width 5 usec 0.5 psec 5 usec 0.5 psec 5 usec
Input Voltage Range 9-30 VDC
Maximum Voltage 30VDG
Input Voltage Protection Zener Clamped at 33VDC
Rated Input Current 8mA typical, 12mA maximum
Minimum ON Voltage 9.0 VDC
Maximum OFF Voltage 2.0VDC
Minimum ON Current 5.0 mA (9VDC required to guarantee ON state)
Maximum OFF Current 2.0 mA
OFF to ON Response Lessthan3 | Less than 0.5
| Lessthan 3 psec | Less than 0.5 psec Less than 3 psec
ON to OFF Response psec Hsec . . .

Counter/Timer

4, (2 per each 4 input channel group); supports 2 quadrature

2, (2 per single 4 input
counters max.

channel); supports 1
quadrature counter max.

Resource Options

1X, 2X, or 4X Quadrature, Up or Down Gounter, Edge Timer, Dual Edge Timer, Input Pulse Catch,
Reset, Inhibit, Capture

Timer Range/ Resolution

4.2 billion (32 bits); 1 psec (70 minutes)

Counter Range +2.1 billion (32 bits or 31 bits + sign bit)
Module H0-CTRIO HO-CTRI02 H2-CTRIO H2-CTRI102 H4-CTRIO | T1H-CTRIO
Pulse output / Discrete Pulse outputs: 1 channel 32 Pulse outputs: 2 channels (2 outputs per each channel)
outputs per single channe ; .
outputs Disgretepoutputg: 2 pts. ) Discrete outputs: 4 pts.

Resource Options

Pulse Outputs: pulse/direction or cw/ccw; Profiles:Trapezoid, S-Curve, Symmetrical S-Curve,
Dynamic Positioning, Dynamic Velocity, Home Search, Free Form, Dynamic Positioning Plus (CTRIO2
only),Trapezoid Plus (CTRIO2 only), Trapezoid w/Limits (CTRIO2 only), Velocity Mode, Run to Limit
Mode, Run to Position Mode
Discrete Qutputs: configurable for set, reset, pulse on, pulse off, toggle, reset count functions
assigned to respond to Timer/Count input functions).

aw Mode: Direct access to discrete outputs from user application program

Target Position Range

=+2.1 billion (32 bits or 31 bits + sign bit)
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CTRIO(2) Specifications, cont'd

H2-CTRI02

H4-CTRIO | T1H-CTRIO

4 pts, independently isolated, current sourcing or sinking

Module HO-CTRIO HO-CTRI02 H2-CTRIO
2 pts, isolated, either both current
Outputs sourcing or both current sinking

FET Outputs: open drain and
source with floating gate drive

FET Outputs: open drain and source with floating gate drive

;:I:;ewlput Control | 041710 25KkHz | 20Hzt0 250kHz | 20Hz to 25kHz | 20Hz to 250kHz 20Hz to 25kHz
Voltage Range 5VDC - 36VDC
Maximum Voltage 36VDC
Qutput clamp voltage 60VDC
. 0.5Aat23°C 1.0 A at 23°C,
Maximum load current 1.0A 0.33 A at 60°C 1.0A 05 A at 60°C 1.0A
Maximum load voltage 36VDC 33VDC 36VDC 36VDC 36VDC
Maximum leakage 100pA
current
Inrush current 5A for 20ms 1A for 10ms 5A for 20ms 2A for 10ms 5A for 20ms
OFF to ON response
p less than 3 psec less than 1 pusec less than 3 psec
ON to OFF Response
ON state V drop =03V =045V =03V
External power supply For loop power only, not required for internal module function*
15A max;
. Self resetting
Overcurrent protection 15A max overcurrent 15A max
protection

Thermal shutdown

Tjunction = 150°C

Overtemperature reset

Tjunction = 130°C

Duty cycle range

1% t0 99% in
1% increments
(default = 50%)

0.1% t0 99.9% in
0.1% increments

1% t0 99% in
1% increments
(default = 50%)

0.1% 10 99.9% in
0.1% increments

1% t0 99% in 1%
increments
(default = 50%)

Configurable Presets

a; each output can be assigned one preset, or

a) single b) each output can be assigned one table of presets, one table can contain max. 128 presets, max.
b) multiple predefined tables = 255
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HO-CTRIO(2) LED Indicators

OK Module OK
ERR User Program Error
A Ch1 F1 Resource State
B Ch1 F2 Resource State
YO0 - Y1 Output Status

LED Status L.
Status Description
OK ERR
ON OFF RUN Mode
ON ON Hardware Failure
Blinking Blinking | Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode
OFF Blinking | Module Self-diagnostic Failure
OFF ON Module Error Due to Watchdog Timeout
OFF OFF No Power to Module

A Blinks when Channel 1 Function 1 is counting or timing
B Blinks when Channel 1 Function 2 is counting or timing
YO0-Y1 Follow actual output state; ON = output is passing current
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H2-CTRIO(2) LED Indicators

OK Module OK

ER User Program Error
1A Channel 1 Status
2A Channel 2 Status
0-3 Output Status

LED Status L.
Status Description
OK ER
ON OFF RUN Mode
oN N Hardware Failure (H2-CTRIO)
Not Used (H2-CTRI02)
Blinking Blinking | Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode
OFF Blinking Module Self-diagnostic Failure (Blinks may be coded by counts)
OFF ON Module Error Due to Watchdog Timeout
OFF OFF No Power to Module
[ H2CTRIO(2) LED Diagnostis Definitions |
1A /2A
Blinking 7 times per second Input is Configured as Counter and is Changing
Following State of Input Input is not Configured as Counter
0-3
Follow actual output state; ON = output is passing current
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H4-CTRIO LED Indicators
[ HA-CTRIOLED Descriptions |

OK Module OK

ER User Program Error COUNTER /0
TB Removed Terminal Block i = ey
1A-1D Ch1A - Ch1D Input Status Gavminits
2A-2D Ch2A - Ch2D Input Status aou:, ¥3 D5 X

H4-CTRIO

(Ch1) F1-F2 |Ch1 Resource State
(Ch2) F1-F2 |Ch2 Resource State
Y0-Y3 Output Status

LED Status
Status Description

OK ER

ON OFF RUN Mode
Blinking Blinking Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode

OFF Blinking Module Self-diagnostic Failure

OFF ON Module Error Due to Watchdog Timeout

OFF OFF No Power to Module

TB User Terminal Block is not Properly Installed

1A-1D Follow actual input state / Ch1

2A-2D Follow actual input state / Ch2
(Chl) F1 Blinks when Channel 1 Function 1 is counting or timing
(Chl) F2 Blinks when Channel 1 Function 2 is counting or timing
(Ch2) F1 Blinks when Channel 2 Function 1 is counting or timing
(Ch2) F2 Blinks when Channel 2 Function 2 is counting or timing

Y0-Y3 Follow actual output state; ON = output is passing current

slightly. This is to be expected and does not necessarily indicate a transient condition of the function

. NOTE: Due to the multiplexed design of the DL405 LED matrix, OFF state LEDs may appear to blink ON
corresponding to the LED.
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T1H-CTRIO LED Indicators
[ TIHCTRIO LED Descriptions |

OK Module OK

ERR User Program Error W//—/J

Ok ERR CH1 CH2

CH1 Channel 1 Status ‘
CH2 Channel 2 Status m
Y2
1A-1D Channel 1 A-D Input Status A 181010 YO " 2428 z:: 0 .

nmwt'/"'

2A-2D Channel 2 A-D Input Status - 3 N vt v
e s @ ; ]
Y0-Y3 Output Status =

LED Status
Status Description

OK ER

ON OFF RUN Mode

ON ON Hardware Failure
Blinking Blinking | Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode

OFF Blinking | Module Self-diagnostic Failure

OFF ON Module Error Due to Watchdog Timeout

OFF OFF No Power to Module

CH1 Blinks when Channel 1 Function 1 is counting or timing
CH2 Blinks when Channel 2 Function 1 is counting or timing
1A-1D Follow actual input state / Ch1
2A-2D Follow actual input state / Ch2
Y0-Y3 Follow actual output state; ON = output is passing current
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Overview, How it Works as Part of the Control System

Basic Operation
A CTRIO(2) is an intelligent co-processor module. It has to be configured using CTRIO
Workbench before it can do anything. It has its own scan time and can be in either program
or run mode.

Being an Intelligent Module means that the CTRIO(2) controls its own writes to and reads
from CPU memory. The CPU does not directly write to or read from the CTRIO(2). The
CTRIO(2) will write to and read from the addresses designated in I/O Map. Understanding this
relationship is helpful to understanding the timing (interlocking) requirements for performing
operations that require the PLC to make changes to the CTRIO(2) from ladder logic.

Understand that the CPU can only make requests to the CTRIO(2) by turning on specific bits
and placing appropriate data in its own memory. The CTRIO(2) reads the data from those
addresses in the CPU and then acts on it. The CTRIO(2) provides feedback to the CPU by

writing to other CPU memory.

NOTE: A CTRIO(2) is an Intelligent Module. It directly writes to and reads from CPU memory. The CPU
cannot directly write to or read from CTRIO(2) memory. The CTRIO(2) writes to and reads from the
addresses designated in 1/0 Map.

After being configured by CTRIO Workbench, a CTRIO(2) module is ready to be placed in
run mode. Basic input functions of the CTRIO(2) run automatically, such as reporting counts
on an input channel. Output functions are initiated by the controller (the PLC CPU). The
controller uses Command Codes to control the output functions of the CTRIO(2), such as
executing a pulse profile on an output, or loading or editing a preset table. IBox instructions
are macros that use Command Codes. Command Codes and the instructions on their use are
found later in this manual.
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CTRIO Workbench

CTRIO Workbench is the utility used to configure the many functions available for a
CTRIO(2) module.

CTRIO Workbench communicates with a CTRIO(2) module through the base controller to
configure the CTRIO(2). The configuration is stored in the CTRIO(2) and also stored in a

file on your computer. Configuring the CTRIO(2) is a separate process from programming
the base controller.

B CTRIO workbench =l x|
The CTRIO Workbench *Furvent PLC - Current . Module - Corfig Ope
. . . ype: ™ e Modus Mode: (RGN Wiite M odule
configuration contains these basic [oom ﬁ' erme ———
parameters: o P e ke e
. . [ 05 Version: zor Rlead File
e Assignments of the input and soapic |
~ Module C¢ ~ Utilyy
output points CInstalled Modules— | Confga

Chl /Pl

Tuad Counter w/Captue Dut0/1 [ Puise Output Monitor /0

Step / Ditection

¢ Scaling of inputs (optional)

Chl /P2

* Preset Table setup (optional) e b DR | -Spe
pop e | = o3[ [ sssts s
* Programmable Limit Switch setup | cuomomsm | [l |
(CTRIO(Z), optional) :uta\ Blocks: [ 265 140 Map. Inputs: [ V2000 Outputst | V2080 Clear Canfig
reeBlooke: [2381 | | preset Tabes..| ot Preset Tablos: [ 7
° Mappmg to CPU memory ]% Pulse Profies | fotal Puse Profies: [ 1 o |

NOTE: The CTRIO(2) must be configured in program mode, and the memory must be mapped prior to
program execution.
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Command Codes
Command Codes are the instructions available to the CPU to tell the CTRIO what to do. A list
of the Command Codes with a brief description of their function are shown in the table below.

Command Code and Parameter Definitions

Command

Code
(Hex/BCD)

Word Parameter 1
(decimal)

Word Parameter 2

DWord Parameter 3

Load Table from ROM

Trapezoid or S-curve
Symmetrical S-Curve
Home Search
File Number

Load Table from ROM

Dynamic Positioning
File Number

Target Position (decimal)

Load Table from ROM

Dynamic Velocity
File Number

Target Velocity (decimal)

Velocity Mode

20

Run Frequency
CTRIO: 20Hz - 25KHz
CTRIO2: 20Hz - 64KHz)

Duty Cycle (0 to 99)*
(decimal)

Number of Pulses (BCD/Hex)

Run to Limit Mode

21

Run Frequency
(CTRIO: 20Hz - 25KHz
CTRIO2: 20Hz - 64KHz)

D tyCE({ge(ég to 99)
uty Cycle (0 to 99)*
(Hex/BCD)

Run to Position Mode

22

Run Frequency
(CTRIO: 20Hz - 25KHz

Compare Function &
Duty Cycle (0 to 99)*

Desired Input Function Value

CTRIO2: 20Hz - 64KHz) (Hex/BCD) (decimal)

* A value of 0 will generate a duty cycle of 50%

Those fields separated by an “&” indicate a code with different definitions for each byte
(high byte and low byte). For example, to enter the Pulse Output to Limit command, set the
high byte of the Word Parameter 2 to the edge you wish to terminate the output pulses (see
definition following), and set the low byte to the desired duty cycle.

In order to process a command, first the program must load the Command Code and required
DWord, Word, and bit parameters. Then the program should turn ON the Process Command
bit and look for the CTRIO(2) module to acknowledge the command with the Command
Complete bit. Finally, the program should reset the Process Command bit and set the Enable
Output bit when appropriate. If the Command Error bit is received, the CTRIO(2) module
was unable to process the command due to an illegal value in either the Command Code or
parameter files.

DWord and Word values for pulse outputs are unsigned integers (Parameter 3 on some profiles
can be signed).
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CTRIO(2) Module Work Flow Diagram

The following workflow diagram shows the steps needed, with their associated chapters in this
manual, to install and setup a CTRIO(2) module into your system.

DirectLOGIC, WinPLC or EBC

Install CTRIO
Chapter 3

v

Configure CTRIO using
CTRIO Workbench
Chapter 4,5 & 6

Testing Wiring using
CTRIO Workbench’s
Monitor 1/0 Dialog
Chapter 7, 8 & 9

Map Memory
in Controller
Chapter 10, Appx A

Runtime Table Functions

Chapter 11

System Functions

Appendix B
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- Chapter 2: Getting Started

Overview

This chapter is intended for the newcomer and includes brief descriptions of how to implement
some common motion control solutions using CTRIO(2). The descriptions should give the
newcomer a good understanding of what basic steps are required to implement the function.
With this general understanding, specifics on each step can be sought out later in the manual.

Later in the chapter, two detailed examples walk the user through what is required to implement
two of the most common functions, reading a quadrature encoder and generating a trapezoidal

profile.

Basic Motion Functions, Summary of Examples

Get Position Using an Encoder
To read the position of an encoder, follow these basic steps in CTRIO Workbench:
1: Config I/O - Configure the appropriate inputs to recognize the encoder.
2: Optionally set up position scaling if desired.

3: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O Map
Report.

4: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in Run.

5: Finally, go online with the controller to check that the encoder counts are appearing in

the mapped address.

Get Rate Using an Encoder
To read the rate of an encoder, follow these basic steps in CTRIO Workbench:
1: Select Config I/O under Module Configuration to Configure the appropriate inputs to
recognize the encoder.
: Set scaling to rate - Scaling Wizard ruler button:
: Choose the conversion parameters.
: Use the Rate Scaling Calculator to verify the chosen settings.

: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O Map
Report.

: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in Run.

7: Go online with the controller to check that encoder rate is appearing in the mapped
address.

N N

[

Measure Timing Between Pulse Edges

To measure the time between edges of a pulse in CTRIO Workbench:

1: Select Config I/O under Module Configuration to configure an input as Edge Timer,
selecting the appropriate options (free-run is suggested for testing since it does not
require interaction from the controller to function).

2: Optionally, set up scaling if desired.
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3: Select I/O Map to map the CTRIO(2) to the controller memory and print the I/O
Map Report.4: Download the configuration to the CTRIO(2) module and put the
CTRIO(2) in Run.

5: Go online with the controller to check that pulse measurements are appearing in the
mapped address.

Output Position Pulses
Several options are available for generating pulses for controlling drives, steppers, servos, etc..
Some options are only available on a CTRIO2 module, as noted. Those only available on

CTRIO2 tend to be more versatile and are preferred. Shaded cells highlight the advantaged

attributes.
Change
q o target Accel / Decel Maximum A7 Requires
Options Position Source " Feedback
position on ramps pulse rate ! CTRIO2
Possible
the fly
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Trapezoid Plus From controller Yes St 250kHz Yes Yes
separately
Dynamic One setting 1
Positioning From controller No for both 65kHz No No
SOmE Hard-codgd in No Specify 65KkHz" No No
pulse profile separately
Symmetrical Hard-coded in One setting 1
S-Curve pulse profile No for both 65kHz No No
Trapezoid Hard-codgd in No Specify 65KkHz No No
pulse profile separately
Free Form Hard-coded in No None 65kHz No No
pulse profile

The following example uses Dynamic Positioning Plus on a CTRIO2. To use Dynamic
The older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

Positioning Plus to send output pulses to an amplifier (without encoder feedback), follow these

basic steps in CTRIO Workbench:

1: Select Config I/O under Module Configuration to configure the outputs to provide
pulses appropriate for the amplifier.

2: Select Pulse Profiles at bottom of dialog box.
3: Optionally, give the profile a name.

4: Select Dynamic Positioning Plus and choose the Frequency Settings appropriate for
the motor and system.

5: Note the File Number assigned.

6: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

7: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in
Run.
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Home an Output

There are several available options for finding home on an output. If using a CTRIO2, Trapezoid
with Limits profile will nearly always be the best option. The following example uses Trapezoid
with Limits profile on a CTRIO2.

The table below shows a comparison of the available methods of homing an output with a

CTRIO(2) module. Shaded cells highlight the advantaged attributes.

To home an output with one or more limit switches, follow these basic steps in CTRIO Workbench.

Multiple .
Accel Creepto  Change | limits or Isn'gg:ecan Profile _
Profile and Decel second veloci ongg act as defined Requires
R limit or manua single multiple in CTRIO CTRIO2
amps P
position on the f R triggers Workbench
search
- )
wri?hpiizrzli(tjs Yes Yes No Yes Yes Yes Yes
Home .
Search* No No No Yes No Yes No
Run to Limit No No Yes No No No No

*Home Search allows you to select 2nd [imit or different speed.

1: Select Config I/O to configure the outputs to provide pulses appropriate for the chosen
amplifier.

: Configure one or more inputs as Limit Out n where 7 is the output configured above.
: Select Pulse Profiles at bottom of dialog box.

: Select Add to create a new profile, or select an existing named profile.

: Optionally, give the profile a name (defaults to “File 1-” upon closing dialog box).

: Select Trapezoid profile with Limits.

: Configure the Decel and Stop Triggers.

: Choose the Frequency Settings appropriate for the motor and system.

N 0 N N W

: Note the File Number assigned.

10: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

11: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in Run.
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‘E NOTE: The following steps are generic. Details are available in the manual.

In the controller:

1: Command the CTRIO?2 to load the Trapezoid with Limits profile (by file number)
for the appropriate output.

2: Specify the direction (CW/CCW) to seek home.
3: Set the appropriate CTRIO2 Enable Output bit.

4: The controller can monitor status bits for visibility into the CTRIO’s progress.

Output PWM Pulses1
To generate PWM outputs, follow these basic steps in CTRIO Workbench.

1: Config I/O - Configure an output for Step/Direction, the step output will have the

PWM signal.

2: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

3: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in
Run.

4: In the controller - (Note: These steps are generic. Details are available in the
DirectLOGIC manual).

: Set the command code for Velocity Mode.

: Set Parameter 1 (Frequency).

: Set Parameter 2 (Duty Cycle) from 1 to 991.

: Set Parameter 3 (Number of Output Pulses) to FFFF FFEF for unlimited.
: Set the appropriate CTRIO2 Enable Output bit to start pulses.

O 0 N O\ W

10:To stop pulses, reset the appropriate Enable Output bit.
11:To change the Duty Cycle, need source.

Programmable Limit Switch or Preset Table
To control one of the CTRIO(2) outputs with a PLS or Preset Table that monitors an encoder
input, follow these basic steps in CTRIO Workbench.
1: Config I/O - Configure the appropriate inputs to recognize the encoder, noting the
Channel and Function numbers assigned.

2: Optionally set up scaling if desired.
3: Configure an output as Discrete on Ch_/Fn_, using the Channel and Function
numbers from the encoder input.

4: Discrete Tables...
1. The adjustable range for the PWM is 1-99(%) BCD. Entering a value of 0 is equivalent to entering 50(%) BCD. To stop pulses, reset the
appropriate Enable Output bit.
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5: Add Preset Table or Add PLS Table2
6: Optionally give the table a name.
7: Configure the table for the desired behavior.

8: Scales will be available if scaling was defined for the input.

9: Note the File Number assigned.

10: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

11: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in
Run.

— NOTE: The following steps are generic. Details are available in the manual.

In the controller:

1: Command the CTRIO?2 to load the Table by its file number
2: Set the appropriate CTRIO(2) Enable Output bit

3: The controller can monitor status bits for visibility into the CTRIO’s progress

Output Discrete On/Off from Ladder

The output points on a CTRIO(2) can be turned on and off from ladder, called Raw control.
Keep in mind that they will not react as quickly as the outputs of a standard discrete output
module since there is also the scan time of the CTRIO(2) that can add latency. To simply turn
the output of a CTRIO(2) on or off from ladder, follow these basic steps in CTRIO Workbench:

1: Config I/O - Configure any outputs to be controlled as Raw.

2: Use I/0O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

3: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in
Run.

NOTE: These steps are generic. Details are available later in the manual.

In the controller:
1: Set the appropriate CTRIO(2) Enable Output bit.

2: The controller can monitor status bits for visibility into the CTRIO’s progress.

2. PLS Tables are only available when using CTRIO2 hardware.
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Detailed Example: Configure and Test a Quadrature Input

This example walks through the steps required to get the counts from a quadrature encoder
connected to a CTRIO(2) to appear in the CPU memory of a DirectLOGIC PLC. The
example uses DLO6 hardware, but is applicable to DL05 and D1.205 hardware as well.

The Basic Steps
1: Gather and connect the hardware (not covered here).
2: Launch CTRIO Workbench.
3: Use Config I/O to configure the appropriate inputs to recognize the encoder.
4

: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

5: Write the configuration to the CTRIO(2) module and put the CTRIO(2) in Run.

6: Use Monitor I/O to verify the encoder movement is being interpreted by the
CTRIO(2) properly.

7: Launch DirectSOFT and use Data View to check that position data is appearing in
the mapped addresses.

Equipment Needed

DirectLOGIC 06 base and HO-CTRIO?2 installed in slot 4'. A quadrature encoder properly
powered and connected to the HO-CTRIO?2.

Launch CTRIO Workbench

When using CTRIO Workbench with a DirecidLOGIC CPU and the latest version of DirectSOFT,
the best way to launch it is from DSLaunch. DSLaunch is installed when installing DirectSOFT.
Open DSLaunch.exe.

Directsort ‘Doxmore!

The: latest update 1o Do-more Dessgner inchudes the Migrate DirectSOFT Project utdity that wil 3836t you in moving 3 DirectS0FT

e project that was written for 3 DirectLOGIC PLC 10 2 Do-miore Designer projct Tt will be used in a Doe-more CPU - this wtility doss NOT work ™
i verson fot 03-330, D3-330P o¢ D3-340 geopects). We call thek & migraton ublity - NOT & corermion ullily - Bechuse e ank 351 Brogrimming
essoon wlamments in DEecES0FT projects for DL GPUS that ang not available in 3 Do-more CPU, of not requined in a Do-maes CPU, Many of the program

& (i Projects lernents in the DirectS0FT peoject (ike contacts, colls, timer, counters, SPit ragisters, et} will be migrated 1o fve Do-more Designer project
[ pmrcte ey withy i al efort, usuily recuiing only that the memory 3md WO refrences be remapesd. ANl of the documentation ko these elements wll
L s _ewampe oy be migrated 10 the Do-mare Designer project as well
D erusersipormadesispiomad

S5l Comm Links The Do-maore Designes programming emironment inciudes a PC-based, Do-more CPU Simulator which operates ke a Vitual PLS with an
By 06540 Ememet-equipped CPU and & VO modules. The Do-miode Designer software interacts with this simulaior in Tie same manner as it would
By D06 Com 15800 during an onling programming session with a real Do-mone CPLL

f you haven slready downloaded your free copy of Domore Designer soltware, hesd 1o
hite'suppod v wre.bimi and do 50. Did we mention it was free? =

Click “CTRIO WB 2 — DirectLOGIC PLC” to open CTRIO Workbench. The Select
1. If using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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Link... dialog box appears. Select the appropriate PLC communication link to use. If it does
not appear in the list, check power and the communications cable or, create a new link by

clicking on ‘Add’.

Select Link...

DLOE Corn 1 9600 :

x|
DL260 coml 9500 : LCancel |
Add...

¥ Lirk Enabled Help |

Once connected, CTRIO Workbench will look like the one below. The HO-CTRIO2 shown
is new and has no configuration. It is in Program mode (a). It is installed in slot 4 (b). Now
is a good time to check the firmware version and make sure it’s current (c).

H CTRIO Workbench " o) ]
— Current PLC — Curent Module Module Stalus a — Carfig Dperations—
Type: Name: : Wiite Module |
Module Mode:
BT L I : -
Cormm Link: Description: Scan Time: 143us ReadModule |
06KS Max Scan Time: | 412
= EPT Wiie File
Comnm Status: Booterversion: | 090
05 Version: 040 Read Fie
Select FLC
—Module C
conigio... {
Um1an1| 0ut0 | Tnsssigned Menkori/s |
ChVFr2| Out1 | Unassigned
Ch2/Frit | Out2 | —special(C
Update Firmware
Ume‘Fn2| Out3 |
Config I - Hardware Info
Total Blocks: | 256 ez |1m| ...... Outputs:| e Clear Config
FieeBlocks: [249 | | Discrete Tables.. | Total Preset Tables:| 0
Config Status
Same 2 Module Puse Frofies Total Pulse Profles:| 0 aui

Config I/0

For this example, it is only necessary to configure the inputs of the HO-CTRIO2 to recognize
a quadrature encoder. Click Config I/O (d) command box.
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The Configure I/O panel is divided into two sections. One section is for Channel 1 Inputs

(A-D) and the other section is for the Outputs (0-3). If working with an H2-CTRIO2, there
would also be a tab for Channel 2.

Within Channel 1, note there are Function 1 (a) and Function 2 (b). Each Channel on a
CTRIO(2) module may have up to two Functions assigned.

On Channel 1, select Quad Counter (c). This tells the CTRIO(2) to expect quadrature signals
on Channel 1 Inputs A and automatically, B.

=
Channel 1 | d Outputs |

T e o | || e—

A Pulse (Step/Dir)
]; Contln X I Pulse (Cw//CCW)
Discrete on Ch1/Fnl

~ Inputs —

Reset 0 Raw
WYalue Discrete on Ch1/Fnl

EM —

E Inhibit Fri 1 m
Capture Fn 1
Pulse Catch
Edoe Timer
Dual Edge Timer

NOTE: Many other defaults change when a selection is made:

* The option for Input B to be a simple counter disappears and it is
assigned as Slave to A and can no longer be directly changed.

* Some options for Input C disappear and a new option appears.

* Channel 1 Function 1 area displays Quadrature Counter and
offers multiple options that apply to that counter input.

* New options for the Outputs appear that reference Ch1/
Fnl, the quadrature input function created.
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NOTE: This automatic reconfiguring of available options is an important feature of CTRIO Workbench.
The primary benefit is that it prevents the user from selecting options that will not work together. It is
not possible to create an invalid configuration. However, keep this feature in mind when going about
configuring a CTRIO(2). If a function cannot be found, it’s likely that some dependency has not yet been
enabled, or a feature that has been enabled is consuming an exclusive resource the desired feature also
requires.

Click OK to keep the changes and go back to the CTRIO Workbench home screen.

On the home screen, note the indication in the lower left (a), Config Status **Changed**. This
indicates that the configuration in Workbench does not match what was read from the module.
Before the new configuration is written to the module, there is one other thing that must be

done. Click I/O Map (b). This brings up the I/O Map dialog box.

42 CTRIO Workbench : ==
[ ELE ~ Cunernt Modde——— —Module Stalus——— -~ Config Operations—
. = | slions
ITMT Edit.. | ,“7 Module Mode: | Progiam white Module |
Cormm Link: Description: Scan Time: LT T |
S e Max Scan Time: | 144 us
\Wiite File
Cormm Stabuz: Booter version: L
— 05 Version: 090 Read File
Select PLC
[ o  Utity Functionss——
: j Goto RUN! |
Chi/Fnl | Quad Counter Out0 ‘ Urosigned Monitor (/0 |

Ch‘l.-'Fn2| Out1 ‘ Unassigned

Ch2/Fnl | Dut2 ‘ Special

Rescan | chzﬁn2| OutS‘ il

— Hardware Info
— Config Information— b
Total Blocks: [ 256 VOMap.. e o (1T T E— Clear Config

Blocks: | 249 Discrete Tables. . Total Preset Tables:| 0
d i Status

Pulse Profies Total Pubse Profiles:| 0 uit |
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I/0 Map

Depending on the configuration, the CTRIO(2) will have some number of variables to pass
back and forth to the CPU. The data does not fit in the normal structure that most I/O
modules use. Instead, the CTRIO(2) is able to write to and read from any CPU memory
specified. In this panel, map the variables into CPU memory.

Be careful to map memory addresses that will not be used for any other purpose.

In Map Display Mode (a), select “PLC - Mapped Addresses (2 ranges)” mode.

In the Input Map box (b) point the CTRIO(2) where to write input data to the PLC memory.
Click “Enable Write to PLC” and type in an address for “Starting V address for inputs”. V2000

is used here as the starting address.

10 Map E
( b bEnab\eWnlE to PLC W - Dutput Map Enable Read fom PLC ™
Starting 'y address for inputs: 2000 Starting ¥ address for outputs:

Range; V20002025 Range:

Range: Range:

Input Functions IDulput Functions | System Functions |

I [ [ I
Input Data [CTRIO 5 Conraller)  Input Data [CTRID>Contller) — Input Data (CTRIO > Contioller) — Input Dt (ETRID > Controller]

Input Map

Output Data [Cantroller->CTRIO) Output Data [Controller->CTRIO) Output Data (Contraller->CTRIO) Output Data [Contraller-> CTRIO)

oK Cancel Report, Export
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Note how entering the address changes the display under (a) Input Function tab, “Ch1/Fnl
— Quad Counter Input Data”. The two variables displayed are Current Count (32 bit integer
that gets mapped to V2000-2001) and AT Reset Value (a bit that gets mapped to the second
bit 0of V2020, or V2020.1). Clicking on the (b) “System Functions” tab reveals ten more status
bit variables that were also mapped. Each of these variables provides status information to the

CPU.

The “Output Map”(c) section tells the CTRIO(2) where to read variables out of the CPU and
to be able to reset the counter from the ladder logic program.

Input Functions | Output Functionsl System Functionsx

| Ch1/Fn1 - Quad Counter [

Input Data [CTRIO-> Controller) Input Data [CTH . - - .
I 20T = Corert ot Input Functlonsl Output Functions SPStf?m Functions |
V202D = At ResetValie oy | ST | { b

_Input [rata [CTRIO->Controller] Input Data [CTRI

W24 B = SyzCnd Ermor
V20247 = SysCrnd Complete
W2025.0 =Chl &

20251 =Ch1 B
W2025.2=Ch1 C

Output Data [Controller->CTRIO] Output Data [Co Eggggg : gm EActive
Output Data [Col

A

n+24.1 = Reset W2025.9 = Out 0 Mode 1=
W2025.10 = Out 7 Active ‘J
APN2R AT = Mk 1 ks Lo

Output Data [Controller->CTRIO)
n+30.7 = Process SyzCmd

1M

. ary In this particular example, it is not necessary for

able Read flom FLE the CTRIO(2) to read any addresses from the
Stating V' addess for outputs: | CPU. As configured, once the CTRIO(2) is in
Rangs: | run mode, it will constantly report the counts

| © the CPU via the Current Count variable. As
» —] can be seen in the previous two images, if no
it addresses are specified in “Output Map”, there
will be no way for the CTRIO(2) to get to the
Reset or Process SysCmd bits, which are not needed

| here.
Input Data [CTRIO-> Controller]

ollet]
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Chapter 2: Getting Started.

Once the I/O Map is set up, it is best to print the “Memory Map Report”. Click on the
“Report...” button to access the dialog below. Click on “Print”. Creating this hard copy
provides a critical reference to have in hand while writing the control program. The report
can also be saved to disk as a “.xxt” file by clicking on “Save” and giving it a unique name.
When finished, close this dialog then click OK on the I/O Map dialog to return to the CTRIO

Workbench home screen.

Memory Map Report

Ch1/Fn1 - Quad Counter

V2000-2001 = Current Count, C1F1_CurCount
V20201 = At Reset Value, C1F1_AtRstVal

n+24.1 = Reset, C1F1_Reset

System Functions

V2024.6 = SysCmd Error, SysCmdError
V2024.7 = SysCmd Complete, SysCmdComplet
V20250 = Ch1A, ChiA

V20251 =Ch1B, Ch1B

V20252 =Ch1C, Ch1C

V2025.3=Ch1D, Ch1D

V2025.8 = Out 0 Active, Out0_Active

V2025.9 = Out 0 Mode, Out0_Mode

V2025.10 = Out 1 Active, Out1_Active

Save. Font

Download the Configuration
Now that the configuration has been defined, press “Write File” (a) to save a copy of the
configuration to disk. It will save as a “.cwb” file that should be kept together with the other
project files and documents.

Rescan |

Config Information—

Total Blacks: | 256

% CTRIO Workbench =
~ Cunent Modue e pE
N .
£t P | ModdeMode [ Frogan | | WikeModle
Desciiption: Scan Time: [14dus Read Mod:
| Max Sean Time: 144
M E)  where
| Booterversior: | 0,90
| DS Version: 090 Fead File
Utility Functions——
Goto RUN!

Note that the “Config Status” (b) changes to Same as File,

= Blocks: | 243 indicating that the file on disk and the file in CTRIO workbench
i Sleum are identical.
Same az File
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Once saved, click “Write Module” to write the file to the CTRIO(2) module. The Config
Status changes to Same as Both, indicating that the file on disk, the file in CTRIO workbench

and the file in the CTRIO(2) module are identical.

At this point, the CTRIO(2) module is still in Program mode,
doing nothing. Click “Goto RUN!” (a) to have the module begin
execution. The module will begin interpreting input pulses as | —Canfig Information—

a quadrature input and writing the resulting counts to V2000-
2001. Note (b) “Module Mode” changes to Run.

Rescan |

Total Blocks: | 256
Free Blocks: | 249

=100 ;
- Module S Conlig Dperafions — Config Statuz
& | ModdeMode | Progam Wiite Module — Module Status _
F S e M‘ Module Mode: =
I || MaxScanTime: [ Tdus | e i
h Boote verson: | 080 | Scan Time: [ 1230
iy Fead File _
pad 280 b4 aw Scan Time: 207 us
Utilty Functions ——
(a P Goto RUN! Boater vergsion: 0.9.0
Outd ’Fii Horitor /0 | 05 Version: ’W

NOTE: It is only necessary to manually switch the CTRIO(2) into Run or Program during testing. During
normal operation, the CTRIO(2) follows changes in the mode of the CPU. If the CPU goes to Stop, the
CTRIO(2) goes to Program. If the CPU goes to Run, the CTRIO(2) goes to Run.

Monitor I/O

Before jumping over to using the CPU to work with the CTRIO(2) module, there is a very
convenient way to verify everything is working as expected from within CTRIO Workbench.
Click Monitor 1/0. The following prompt may appear, asking whether the system should
suspend output reads. Output reads are what the CTRIO(2) does to know what the CPU
is telling it to do. Suspending them just means that the CTRIO(2) should temporarily stop
taking commands from the CPU. The CTRIO(2) will be controlled from the Monitor I/O

panel, so answer Yes.

=

CTRIO is currently reading output data from the controller.
This will interfere with the 1jO Monitor's ability to control CTRIO.

Would you like me to suspend output reads?

The CTRIO(2) stops reading addresses from the CPU and Monitor I/O opens.
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Chapter 2: Getting Started.

OO X
1/D Status & Input Funchions | Quiput Funcions | System Functions |

I Charnel 1 (e [ Channel 2

Q Input Status [ Output Status: [ Input Status. I Output Stahus
Fa (e [ [T owo [ 0wt (A [8 [[C|[[D [ owz ||[ ows
RN ["Of [TOH [TOR [DicrsteDF [Dkowtedn [ [ [ [ [ [

| Input Functions [ Input Functions

- Quad Counter =l d 1~ Function 1 - Function 2
Custent Count: | 0 || [ [—
= e [— [—
= =] [ 1~
At Resci Vabie o = = =
C = = =] I
| I I |
| ResstCoum | I |

|Last Erior > 10 - No enoe

This dialog box displays a variety of important I/O information at a glance. The raw state of
each discrete input point is indicated under Input Status (a). This is very handy for quickly
checking the encoder wiring.

Give the encoder a twist to verify that Current Counts (b) follows the movement and At Reset
Value (c) goes low. If no inputs ever appear On, check the encoder wiring carefully. If the text
Quad Counter and Current Count do not appear, make sure the configuration was sent to the

CTRIO(2) module.

The other tabs, not used in this example, have some very useful tools for monitoring and testing
Output Functions (d) as well as System Functions (e).
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Detailed Example: Configure and Test a Pulse Output with

a Trapezoidal Profile

This example walks through the steps required to use a DirectLOGIC PLC to generate a
trapezoidal profile on an output channel of a CTRIO(2). The example uses DLO6 hardware,
but is applicable to DL05, DL205 and DL405 hardware as well.

The Basic Steps

1:
2:
3:

7:

8:

Gather and connect the hardware (not covered here).
Launch CTRIO Workbench.

Use Config I/0 to configure the appropriate outputs to generate pulses appropriate for
the amplifier in use.

: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/O

Map Report.

: Use Pulse Profile Tables to create a Trapezoid Plus Pulse Profile and select its Frequency

Settings.

: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in

Run.

Use Monitor I/0 to manually generate an output profile to make sure the
configuration and hardware connections are correct.

Launch DirectSOFT and use Data View to manually generate an output profile.

Equipment Needed

DirectLOGIC 06 base and HO-CTRIO? installed in slot 21. A stepper amplifier and motor,
properly powered and connected to the HO-CTRIO2. Alternately, the output activity can be
monitored in Data View or in Monitor I/O in CTRIO Workbench.

Launch CTRIO Workbench

Wit et Engnesrng

o2 Faruem, FAQS, Downioads.
CTRIO W 2- Drecoge ALC
CTRIO WE 2+ E5C + WinPLC

CTRIO W 2-F8C

CTRIO WE 2 - Offine H

=™ | |DirectSOFT SDOMore’
B8 cenin2 Lagoer

Ersader

Mot 3 The latest update 1o Do-more Dessgner mchudes the Migrate Di Project utiity that in DiredtS0FT
gy Colodatr Eeoject that was writtan for 3 DirectL OGIC PLC 8o  Do-mora Dessgner project St will ba usad in 3 Do-mare CPU - this. utilty doss HOT werk
PR verson for D3-330, D3-330P or D3-340 projects). We call thes & migradon it - NOT - are soma prog
Qesseors sloments in CiencESOFT projacts for DL CFUS hal are Do-mors CPUL o Do-mers CFU. Many of e program
& (8 Projecss oot I Ium DIScSSOFT prafech (68 wonkcts, ol SO COLYNNRD, BB egie e, e il o0 FApeatnd o b c-xs EMOADS! PRORc!
[ ri_puargie ory WA riniIa1 0L Usu iy recuRng only Nt MEMory 3nd VO (edsrences be emageed. AR of the documantation ke thess elements wil

be migrated 10 the Do-more Dessgnor project as

£ 2l Comm Links: mmmuu sigres programming emiroament indudes PCI: 1344, Bo-mare CPU Simulator which operates b a Vitual PLS with an
e Skl Ememet-equipped GPLU a0 8 O modules. The Do-more Desioner software inbecacts with Tis sinulalof in Tie $ame mannes s it moud
Ay Cuos Com 1 9600 auring an i DIOGrAMITING $#33icA Wh 4 feal Do-mote CPU.

fyeu hanet siveady downioaded yout frea copy of Do.more Desigaer software. hesd to
[rP—— b and do 50 Did we mantion it was frea?

Tit using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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Chapter 2: Getting Started.

The best way to launch CTRIO Workbench is from DSLaunch. DSLaunch is installed as part
of a DirectSOFT install. Open DSLaunch.exe.

Click CTRIO WB 2 — DirectLOGIC PLC to open CTRIO Workbench. The Select Link. ..
dialog appears asking which PLC communication link to use. Select the appropriate PLC.
If it does not appear in the list, check power and the communications cable; or, create a new

link.

i
~ Link

DLOE Cam 1 9600 :

DL2E0 coml 9600 : LCancel |
Add... |
Edi... |
Delete |

I Link Enabled Hep |

Once connected, CTRIO Workbench will look like the one below. The HO-CTRIO2 shown
is new and has no configuration. Itis in Program mode (a). Itis installed in slot 4 (b). Now
is a good time to check the firmware version and make sure it’s current (c).

U2 CTRIO Workbench il ==l |
CurentPLC—— [ CumentModule———— — Module Status a i~ Config Operations —
- N =
,71'“’" _— Ba | o | MokleMode [ Fio Wit Modue_|

e Do Scan Time: 143 us nmuml

06 KSeq Max Scan Tirme: N2us T
Comm Status: Booter version: naa
05 Vession: 090 Eeadbie
Select FLC
-~ Modue Conf
coniglo... (]
Chi/Fn ‘ ouwto | Unassigned Fdcniton 70 |

Ch1.'Fn2‘ Out 1 | Unassigned
U-Q.'Fn1‘ Out 2 | —Spﬁd@
Rescan | U'n?."r'nZ‘ Out 2 | MI

Hardware Info
- Config Information—
Total Blocks: | 256 VOMaD. g e Ouputs| Ll Corly
FieeBlocks: [2431 ||| Discrete Tabls... | TotalPress Tables:[ 0
Coniig Status
e | Pulse Profiles Total Pulse Profiles:| 0 Quit

Config I/0
For this example, it is only necessary to configure the outputs of the HO-CTRIO?2 to generate
pulses for the connected stepper amplifier. Click “Config I/0”(d) command box.
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The Configure I/O panel is divided into two sections. One section (a) is for Channel 1 Inputs
(A-D) and the other section (b) is for the Outputs (0-3). If working with an H2-CTRIO2,
there would also be a tab for Channel 2. Within Channel 1, note there are Function 1 and
Function 2. Each Channel on a CTRIO(2) module may have up to two Functions assigned.

commre o zl
Oulputs |{ bl
- Function 1 ‘ I |
Unassigned —]
b |
0uad Counter ( C
& Pulse [CwW/CCW)

- ;-FuuchQ
| e — k]

iDual Edge Timer
JLirit Out O

On Output 1 (c), select the appropriate format for the step amplifier. The example uses Pulse
(Step/Dir), (reference here to Output 0). This tells the CTRIO(2) that Output 0 will be used
as the step signal. Automatically, Output 1 is assigned as the Direction signal.

NOTE: Many other defaults change when a selection is made:

* Options for Output 1 to be Raw disappears and it is assigned
as Slaved to 0 and can no longer be directly changed.

* An option is added to Channel 1 Inputs C and D for them to be Limit Out 0.

NOTE: This automatic reconfiguring of available options is an important feature of CTRIO Workbench.
The primary benefit is that it prevents the user from selecting options that will not work together. It is
not possible to create an invalid configuration. However, keep this feature in mind when going about
configuring a CTRIO(2). If a function cannot be found, it’s likely that some dependency has not yet been
enabled, or a feature that has been enabled is consuming an exclusive resource the desired feature also
requires.

Click “OK (d) to keep the changes and go back to the CTRIO Workbench home screen.
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A dialog box appears warning that I/O has not yet been mapped to PLC memory. This
warning only occurs if mapping the memory is required. Click “OK, let's map them now”

to open the I/O Map dialog box (also accessible by clicking on “I/O Map” from the CTRIO
Workbench home screen).

]

MNOTE: The current |0 configuiation uses output data from the PLC to enable
and/or configure some of the CTRIO's functions. The CTRIO's outputs are
cuirehtly unmapped. and as a result, unavailable to the PLC program,

If you intend to access these outputs, you'l need to map them to PLC memary.

1'd rather map them later.

[ Don't show this message again

1/0 Map

Depending on the configuration, the CTRIO(2) will have some number of variables to pass
back and forth to the CPU. The data does not fit in the normal structure that most I/O
modules use. Instead, the CTRIO(2) is able to write to and read from any CPU memory
specified. In this panel, map the variables into CPU memory.

A Be careful to map dedicated memory addresses that will only be used for this purpose.
[ ]

i
Enable Write to PLC [V - - Output Map Enable Fiead from FLC [
Starting ¥ addess for inputs: V2000 | | StatingV acckess foroutputs: |
Range: 2025 C .- Range: |—
1

| Range: || —

Input Functions DMFmﬂbw]smijom]

I Dutped 0 - Fulse [Step) | Oulput 1 - Pulse [Direction] | |

Input Data (CTRIO-> Controller) Input Data [CTRIO->Controlier] Input Data (CTRIO-3 Controlle) Input Data [CTRIO-> Controller]
V2022.0 = Oulput Enabled
V20221 = Position Loaded
2022 2 = Dutput Suspended
/2022 4 = Output Active
V2022.5 = Dutput Stalled

Output Data (Contioler>CTRIO]  Output Data [Contiober>CTRIO]  Output Data [Contioller>CTRIO)  Output Data (Controller-> CTRIO)

10 =C 0

Concel | Repat. | Exqot. |

In the Map Display Mode box (a), select “PLC - Mapped Addresses (2 ranges)” mode.

Input Map section tells the CTRIO(2) where to write input data into the PLC. Click

“Enable Write to PLC” (b) check box and type in an address below (c) for “Starting V address
for inputs”. V2000 is used here.
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Note how entering the address changes
Pulse (Step)” Input Data (a). Each varial
the CPU. Clicking on the “System Func

the display under “Output Functions”, “Output 0 —
ble is a status bit the CTRIO(2) module will write to
tions” (b) tab reveals ten more status bit variables that

were also mapped to addresses in the V2000-2025 range.

| Input Functions

Spstem Function;

L

[ Output 0 - Pulse [Step] |
Input Data [CTRIO-> Controller]

Output 1 -
Input Data [CTH
—

.\nput Funct\ons' Output Furn b

W2022.0 = Output Ensbled
W2022.1 = Position Loaded
W2022.2 = Output Suspended
W2022.4 = Output Active
W2022.5 = Output Stalled
W2022.6 = Crad Error
W2022.7 = Cmd Complete

C))

Output Data [Cantraller-> CTRIO]

10 = Command Code
11 = Parameter 1

r+12 = Parameter 2

01 = Parameter 3
r+26.0 = Enable Dutput
261 = Goto Position
m+26.2 = Suzpend Output
rr+26.4 = Direction
r+26.7 = Pracess Cmd

R

Output Data [C

| Spstemn
Input Data [CTRIO->Cantroller]

2024.6 = SyzCmd Errar
20247 = SyzCmd Complete
20250 =Chl &

20251 =Ch1 B

V20252 =Ch1 C
W20253=Ch1 D

20258 = Dut 0 Active
20259 = Out 0 Mode
V202510 = Qut 1 Active
WINPR 1T = Mok 1 Made

Output Data [Controller-> CTRIO]

Input Data [CTRIO->

|

Output D ata [Controll

n+30.7 = Process SysCmd

Output Map tells the CTRIO(2) where to read variables out of the CPU. Click “Enable Read
from PLC” (c) and type in an address for Starting V address for outputs. The next available

consecutive address, V2030, is used here.

Note the Range field indicates V2030-2061 of the

CPU will be used.
Output MapJg

Range:

Range:

Starting Y address for outputs:

|V2DBD-2DB‘I

——

A

nable Read from PLC v

|V2030

—

bt

aszigred
htroller]

Output 3 - Unassigned
Input Diata [ETRI0-:Caontroller]
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Once the I/O Map is set up, it is best to print the “Memory Map Report”. Click on the
“Report...” button to access the dialog below. Click on “Print”. Creating this hard copy
provides a critical reference to have in hand while writing the control program. The report can
also be saved to disk as a “.txt” file by clicking on “Save” and giving it a unique name. When
finished, close this dialog then click OK on the I/O Map dialog to return to the CTRIO
Workbench home screen.

Qutput 0 - Pulse (Step)

V2022.0 = Qutput Enabled, Out0_OutEnbld
V2022.1 = Position Loaded, Out0_PosLoded
V2022.2 = Qutput Suspended, Qut0_OutSuspd
V20224 = Qutput Active, Out0_QutActiv
V2022.5 = Qutput Stalled, Out0_OutStald
V2022.6 = Cmd Error, Out0_CmdError
V2022.7 = Cmd Complete, Out0_CmdCmplt

V2036 = Command Code, Qut0_CmdCode
V2037 = Parameter 1, Out0_Param1
V2040 = Parameter 2, Qut0_Param2
V2026-2027 = Parameter 3, Out0_Param3
'V2054.0 = Enable Output, Out0_EnablOut
V2054.1 = Goto Position, Out0_GotoPos
V2054.2 = Suspend Output, Out)_SuspOut
V2054 4 = Direction, Out0_Dirction
V2054.7 = Process Cmd, Out0_ProcCmd

Save Piint Font. | Close |

Pulse Profile Tables

For the CTRIO(2) module to generate a Trapezoidal :
Profile, the characteristics of the profile must be x|

r— Pulse Profiles

provided. As is the case with most controllers!, the
characteristics of the profile are defined as part of
the CTRIO configuration. Multiple profiles may
be added to the configuration to address different
motion needs.

Using addresses covered in I/O Map, the controller
will tell the CTRIO(2) to load one of its stored
profiles. The CTRIO(2) will respond when complete.
Then the CPU provides the other parameters of the
move and tells the CTRIO(2) to start. During the
move, the CTRIO(2) notifies the CPU of its status.

From the CTRIO Workbench home screen, press
“Pulse Profiles” to access the Pulse Profile Tables
panel. Click “Add...” to get to the Edit Pulse Profile

panel.

1Using a CTRI02 with a Do-more CPU allows use of a ladder instruction, CTAXCFG, where the characteristics of the profile are
defined.
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Edit Pulse Profiles offers a list of profile types on the left. Note the last three profiles are only
valid for use with a CTRIO2. Select Trapezoid Plus (CTRIO2) and optionally give the profile
a name; 10kHz Trap Plus is used here. In the “Frequency Settings” section, enter appropriate
frequency range for the application. The default values were left in place for the example. Press

“OK” to return to Pulse Profile Tables box.

Symmelrical S-Curve
Dynaric Positioning
Dynaric Velocity
Home Search
Free Fotm
[ ic Position

Fluz [CTRID2]

its [CTRIDZ)

Calculate Profile

~Profie Info _
Name: IlUkHleathls Minirum Freq: |IEIJ Hz Accel Rate: |1IJUJO pss
I i Fi 10000 H: Decel Rate: |10000
Profie Type: e £ i
;lzwwd * Target position is specified at run time through Pam3.
“Lunve

1" Use Encadet for Position

Encoder [nput:

| Charnell

Scale Factor |1

' Channel 2

Deadband lD counts

Juad counter

The Pulse Profiles Tables newly defined profile

appears as File 1 — 10kHz Trap Plus.
assignment as File 1 is significant, as profiles
will be specified in ladder by file number alone.
Also, creating a PLS or Preset Table definition
also results in creation of a File. Files are not just
for defining Pulse Profiles.

Click “Exit“ to return to the CTRIO Workbench

home screen.

The
Pulse Profile Tables

~ Pulze Profiles

Ix.

Add...
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Download the Configuration

Now that the configuration has been defined, click “Write File” to
save a copy of the configuration to disk. It will save as a “*.CWB”
file that should be kept with the other files and documents for
the project. Note that the Config Status changes to Same as File,
indicating that the disk file and the CTRIO workbench file are

identical.

Rescan |

— Config Infarmation—;

Total Blocks: | 256
Free Blocks: | 249

Rescan |

r— Config Information——;

Total Blocks: | 256
Free Blocks: | 249

Once saved, click “Write Module” to
write the file to the CTRIO(2) module. e
Note that the Config Status changes | |[ " SameasFie
to Same as Both, indicating that t
the file on disk, the file in CTRIO
workbench and the file in the
CTRIO(2) module are identical.

At this point, the CTRIO(z) [[Heckietece " .
¥ module is still in Program mode. IR il
Click “Goto RUN!” to initiate || MaxSeanTime: | 207 us
program execution. The module | Bagter version: [ 080
will begin reading addresses from the CPU (refer to I/O map) e T
to determine what action, if any, to take. Note that Module —
Mode changes to Run.

 Module Statuzs—————
Config Status

G203 NOTE: It is only necessary to manually switch the CTRIO(2) into Run or Program during testing. During
‘E normal operation, the CTRIO(2) follows changes in the mode of the CPU. If the CPU goes to Stop, the
CTRIO(2) goes to Program. If the CPU goes to Run, the CTRIO(2) goes to Run.

Monitor 1/0

Before moving over to using the CPU to work with the CTRIO(2) module, there is a very
convenient way to verify everything is working as expected from within CTRIO Workbench.
Click “Monitor I/O” on Workbench Panel. The following prompt may appear, asking
whether the system should suspend output reads. Output reads are what the CTRIO(2) does

CTRIO is currently reading output data from the controller.
This will interfere with the I;0 Monitor's ability to control CTRIO.

Would you like me to suspend output reads?

to know what the CPU is telling it to do. Suspending them just means that the CTRIO(2)
should temporarily stop taking commands from the CPU. The CTRIO(2) is controlled from
the Monitor I/O panel, answer Yes.
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The CTRIO(2) stops reading addresses from the CPU and the Monitor I/O panel opens.

CTRIO read of PLC outputs is >»Suspended<< Click to enable.

| Last Ennor =3 |0 - No etror | Done |

Notice the long button at the bottom N A A
of Monitor I/O panel, “CTRIO read of S e | [ Uptate it |
PLC outputs is >>Suspended<< Click to % e
enable”. When suspended, the Outputs { R
address will be highlighted in yellow J*™ st I
(This is true if you exit Monitor I/O ATables[ 0
without re-enabling reads). Bpioc T =7 |
i
110 Statue & Input Funcbions | Qutput Functions | System Functions |
I Chanai [ Chennel 2
[ Ircut Status I Output Status [ Input Status [ Outpt Status

A B I_I_TITI_I_I_I_ITT
—

e | [—

[ Ingut Functions [ Input Functions
L - ~Funetion 1 - Function
— = E— [
1 | I | — —
J=i = = =]
i = ] [
[ I (| [
| I I |
I | I |

CTRIO read of PLC outputs i >>Suspendedc< Chek to enable.

|LagtErior = 0 - No etios

Another indication that the output reads have been suspended can be seen on the Monitor I/O
panel.

At first glance, not much is going on here. Most visible buttons are grayed out. This is because
the default display tab is I/O Status and Input Functions. There are no Input Functions
defined, for this example. The only relevant section of this display, for the purpose of this
example, is Output Status - Out 0 and Out 1. The two fields show the current status of the
Pulse Output as Inactive and the Direction (Discrete Output) as Off.

Click Output Functions tab.
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The display for Output Functions is divided into four columns representing the 4 discrete
output points (0, 1, 2, 3) of the hardware. The first two points (0,1)are assigned as Pulse (Step/
Dir) as indicated at the top of the first two columns (Outputs 0 & 1). The only available
buttons appear under Output 0 (a) since Output 1 is slaved to Output 0. The fields and
buttons under Output 0 will be used to execute a Trapezoid Plus move.

Monitor 1/0 x|
1/ Stalus & Input Functions. Qutput Functions | System Functions |

Q= @ 9

Command Command Command Cornmand
0410 - Load Table =l E| | = =
File Mumber |_| J | J |_ J |_ J
— == - 4
o ) — I | I—
T
||_ Enable Dutput Enable Output Enatle Output Enable Output
Goto Position oo Fostion Gota Postion Goto Postion
Suspend Output Suspend Outpot Sirspend 0 pot Suspend Output
| Direction | Direction Direction [irection
Process Command Piocess Command Piocess Commantd Process Command
DOuiput Enabled !ﬁ (utput Enabled l_ Output Enabled I_ Output Enzbled [_
Fosition Loaded [OF  Fosttion Loaded [T Posstion Loaded [ Position Loaded [
DOutput Suspended m [utput Suspended l_ [utput Suspended [_' Output Suspended [—
Oulput Active [0/ Dutput detive [ Dutput Active [ Outpet Active T
Oulput Stalled [OF | Gutput Stalled [ Dutput Stafled [T Output Stefled ||
Commaned Eror [OF | Command Exrar [T Commend Emor [ CommandEnor I
Command Complete [Of | Command Complete [T Command Camplete [ Command Comnglete =

| CTRIO resd of PLE outputs is >>Suspended<< Cick to ensble. |

ILmErmr-) FJ-Noenn:

E
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- Chapter 2: Getting Started

PARAMETERS:

Qubd-1: n410
Que2-2: n+16

2) Paremetar1]
Oubd-1: n+11
ou2g: 1417

(3] [Paremetera]
Oult-1: ne0-1
Out2-% ned &

(4] [Process Cmd]
Outt-1: 287
Outz-3: ne2r. 7

{5) EEmaCampiets]
Outt-1: ne22.7
Out2-3: n.29.7

(8} [CmdError
QulH1: 1226
Outz-3: 236

(7) [Drestion]
Outd-: n+28.4
Outz-3: n+27 4

8) [EntieOutpuy
Qut-1: n+26.0
Out2-3: na27.0

(3) [OutputEnabied]
Out-1: n+22.0
Qui2-3: n+23.0

[1) [SommandCode]:

Run Trapezold w/Limits or Trapezold PLUS
(DL-PLC)

(1) Set [CommendCodk] - 10 (hew)
2) Sat Parametart] - Flla # {decimal)

(1) Pieset [Processcmd] - OFF
__ [2) Set [Diraction] - OWOFF
6: b [3) S8t [EnabisCulput] = ON ——

CTRID:
- Culputs putsas B8 Bpecifed

Rieset [ENablsoutpu] = OFF 39)'

a3
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Chapter 2: Getting Started.

Flow Chart Example: Configure and Test a Pulse Output
with a Trapezoidal Profile

The following steps are noted on the graphic below as well as the flow chart on the previous

page.

1: For Command, select 0x10 — Load Table. VD Stets & I Futons Output Funcions | 51
Command “0x10” is used for multiple | Pulse (Ster] | Pulse [Di"
functions: Load Preset Table, Load PLS or Load T e
a Pulse Profile. We are loading a pulse profile in | [o10-Losd Table J I
this example.

2: For File Number, select 1. File 1 is the filEnbe: O

Trapezoid Plus Pulse Profile configuration that
was entered earlier. This is Parameter 1 in the mgen |—0 [

flow chart and in the I/O mapping. (7)) Enatle Dupue Enctls 4
3: Press Process Command to tell the CTRIO(2) to feto Pasten Sl

. . Suspend Dutput Suspend
act on the variables selected in steps 1 - 2. Sl L3
Direction Direct
4: The CTRIQ(Z) acts on ‘the Pro’cess Cqmmand | oo (35
and reports its result as ‘success’ by setting the '
. . Output Enabled m Hutput Enabled
Command Complete status bit. This means Postion Loaded [T Fastion Loaded
the CTRIO(2) has successfully loaded File 1. If g“:"“:i“twende‘ﬂ g g“:"“:i“:"e“de
utput Achive LIpUCACTYE
the CTRIO(2) had been unable to load the file e T e
for any reason, the Command Error status bit Command Error Gif (4 Yyerd Ener
Command Complete - tmand Complel
would have come on as well.

|
I CTRIO read of PLC outputs is »>Suspended< < EI\C{

000 NOTE: Loading a table is not instantaneous within the CTRIO(2). [LestEnmor = [0 Mo enar
‘ What the CTRIO(2) just did here took enough time that several
E CPU scans would lapse before Command Complete status bit
turned On. Ladder code needs to be written to account for the asynchronous nature of interactions with

the CTRIO(2). Stage is well suited for writing sequential asynchronous code.

5: Press Process Command again to release (reset) it. The CTRIO(2) clears the
Command Complete status bit.

6: For Position, type in the distance (total number of pulses) desired for the move.
This is Parameter 3 in the flow chart and in the I/O mapping. The sign of this
parameter sets the direction of the move. A positive value will keep Output 1 (Dir)
off (With this profile, the Direction button (bit) is not used. Some other profiles
use the Direction bit instead of the sign.).

7: Press Enable Output to start the move.
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- Chapter 2: Getting Started

8: The CTRIO(2):

a. Turns On the Output Active and Output Enabled status bits

b. Generates the appropriate pulse train on Output 0 and Output 1

c. Turns Off the Output Active bit when the move completes

140 Status & Input Functions | Output Functions I System Functions

| Channel 1
(8).
[ Input Status \‘@J Output Status
[ [ B [C [ D [ 0Quwd [ Outl
[Tof [ aor [ of [ Of [Pusedctve | DiscreteDif g
| Input Functions
r— Unconfigured r— Unconfigured
r— [
r— [—
[ ]
[ 1
] r

140 Status & Input Functions  Dutput Punctions | 5D

‘ Pulze [Step]

Commatd

‘ Pulse

Caommand

{010 - Load Table

File: Mumber

]
=
r

=
Position Wr

| Enable Output
Goto Position {E sl
Suzpend Output Susp
Direction
Process Command Proceg
Output Enabled - [Hutput Enatl

Position Loaded
Output Suzpended
Output Active
Output Stalled
Command Error
Command Complete

[Off | Fasition Loade
W [Hutput Susper;
H@é}t Aty

off Stalle
l_ Cammand Err
[Off | Command Co

| CTRIO read of PLC outputs iz »>Suspended<< Click to enable.

| Last Erar --» |D - Mo error

9: Press the Enable Output button again to

| CTRID read of PLC outputs is »>Suspendeds< <

| Last Enar > |0 - Mo emor

A MIETYNY

release (reset) it. The CTRIO(2) turns Off the Output Enabled status bit.

10: To initiate another move, repeat steps 6 — 9.

Ladder Example

A detailed ladder example is provided in Chapter 9: Output Functions later in this manual.
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- Chapter 3: Installation and Field Wiring

Installing the HO-CTRIO(2) Module

The HO-CTRIO(2) module is compatible with DirectLOGIC DL05 and DL06 PLCs.
Consideration must be given to the firmware versions of the PLCs to assure their compatibility

with the HO-CTRIO(2) (see chart below).

= SPECIAL NOTE: For applications requiring multiple CTRIO modules, DirectLOGIC CPUs, and dynamic
‘E access (in ladder logic) to CTRIO data, we recommend using the D2-250-1, D2-260 or DL06 CPU. These
CPUs support Bit-of-Word addressing, 32 bit math instructions and have adequate memory for multiple
CTRIO applications.

The HO-CTRIO(2) module plugs into any option card slot in the DL05 and DL06 base.
For installation instructions, refer to the DL05 or DL06 User Manual (D0O-USER-M or

DO0-06USER-M).
PLC CPU Firmware DirectSOFT
HO-CTRIO(2)
DLO5 v. 4.60 or later v. 4.0, Build 16 or later
DLO6 v. 1.40 or later v. 4.0, Build 16 or later

At first power-up the CTRIO(2) module, the OK LED will be blinking. The blinking LED

indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

Updated firmware versions can be downloaded from our web site
at www.automationdirect.com.

‘E NOTE: CTRIO Workbench Version 2.2.0 or later is required for the HO-CTRI02.
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Chapter 3: Installation and Field Wiring.

Setting HO-CTRIO(2) Jumpers

The module internal jumpers must be set to the High Common position for high side switching
(sourcing) outputs or to the Low Common position for low side switching (sinking) outputs.
The sink/source jumper selection sets both outputs to the same option. Source operation is the
factory default setting.

HO0-CTRIO HO0-CTRIO2

]
L

.

o b b

O O
o) o)
O O
O O
o[colee] Golesle
oloofoo] @elo0le
\

I \ I

ot

Jumper Selections Jumper Selections

Sourcing Outputs  Sinking Outputs Sourcing Outputs ~ Sinking Outputs
OO0 OOOO® OOIOOIE® OOOIOO
OJ10J0} [OJO, OOOO® QOO OOOOO®

High Common position Low Common position High Common position ~ Low Common position
for switching the high for switching the low for switching the high for switching the low
side of a DC load. side of a DC load. side of a DC load. side of a DC load.
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Wiring the HO-CTRIO(2) Module

The HO-CTRIO(2) module has one input channel, consisting of 4 optically

i ] isolated input points (A—D on common M). The inputs can be wired to either
L || sink or source current.
oem | The module has 2 optically
oK @ . .
ovo | isolated output points (YO-Y1
A®
he  OM on common YC). The outputs
CTRITMR IN can be wired to either sink or
9-30V===5-12mA .
DC/Pulse Out source current, but the sink/ N
ST _mw | source jumper selection sets 00 = |A
= fa both outputs to the same option. o o |8
e I Sourcing outputs must be wired 00 = |c
= c LS . _

— so positive current flows into the o 0 D
=o| [o ’ . . =
=| [w | YC terminal and then out of the - | |m
=| [vc Yn terminal. Sinking outputs g-:o’;tc 1'}+4H""EJ’: Yc
=0| (v | must be wired so positive P Lol 7| | Yo
=] | current flows into Yn terminal ‘

our .

HOGTRIO and then out of the YC terminal
L | (see the diagram to the right
and the schematic on page 3-9).

= = Source operation is the factory
default setting for the outputs.

The module is configured, using CTRIO Workbench, to accommodate the user’s application.
The function of each input (counting, timing, reset, etc.) and output (pulse output, discrete
output, etc.) is defined in the configuration of the module.

Refer to Chapters 5 and 6 to determine what input and output configurations are possible.

‘E NOTE: Field device wiring must be compatible with the module configuration.

See the notes below for further details about power source considerations, circuit polarities,
and field devices. Also, refer to the specifications in Chapter 1 on pages 1-7 and 1-8 for more
information.

NOTES:

1: Inputs (A, B, C, and D) require user-provided 9-30VDC power sources. Terminal M
is the common for the inputs. Maximum current consumption is 12mA per input
point.

2: Polarity of the input power sources (shown above) can be reversed. Consideration
must be given, however, to the polarity of the field device. Many field devices are
designed for only one polarity and can be damaged if power wiring is reversed.

3: The maximum allowable current per output circuit is 1A.
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Chapter 3: Installation and Field Wiring.

HO- CTRIO(2) Quadrature Encoder Wiring Example

B®

CTR/TMR IN
9-30V==5-12mA

DC/Pulse Out
5-36V==—1A

A ——IN
o= A
= |[=
=o| |c
=z| |0
= M
=a| [
=a| [vo

- o 21
Power T+ S E=——our
930VDC HO-CTRIO
Sourcing Encoder
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- Chapter 3: Installation and Field Wiring

HO-CTRIO(2) TTL Quadrature Encoder Field Wiring

Blue: 0 V

Brown: Power source*

ISOLATION
BARRIER

ENCODER

Black: OUT A
Purple: OUTA

White: OUT B

Differential Line

Driver Encoder Gray: OUT B

Orange: OUT Z

Yellow: OUT Z

*_ _ _ Shield: Ground

S p— |

* Use separate power supply to maintain isolation

3 i 6 Counter I/O User Manual, 3rd Ed., Rev. B
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PLC High Speed Counter

Interface Module

I+ =

ke ©ERR
Ao OV
B® ®v1
STEEN ona
pegyn g
N
o [a
B
| |c
=T D
T m
=a| |[vec
= [vo
=| [w
lour
HO-CTRIO

24VDC


http://www.automationdirect.com/pn/H0-CTRIO
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Chapter 3: Installation and Field Wiring.

HO- CTRIO(2) TTL Input Wiring

@ ERR
oK @
@ vo
A®
®
B® Y1
CTR/TMR IN

9-30V===5-12mA
DC/Pulse Out
5-36V==1A

NPN

General Purpose Transistor N

= A

TTL Device = |8
= <

HFE > 100 =1 |b

=T m

=| [vc

=a| [vo

1 — =| (v

= ZUT

HO-CTRIO

TTL Device

HFE > 100

! %
O
9-30VDC

TTL Device

HFE > 100

TTL Device

HFE > 100
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- Chapter 3: Installation and Field Wiring

HO- CTRIO(2) Output Wiring Schematic

See page 3-3 for locating and setting the jumpers

& Y
CTRIO
Output
il I
+5 10 36VDC = © Yn (where n=0or 1)
&+
Load
+
Load
+
+5to36VDC ———

@ Yn (where n=0 or 1)

CTRIO
Output

& yc

3 - 8 I Counter I/O User Manual, 3rd Ed., Rev. B



Chapter 3: Installation and Field Wiring.

HO0-CTRIO(2) Stepper/Servo Drive Wiring Example

‘E NOTE: Sinking output connection shown.

l\l

[y A

—T| |s

o |c

[y D

Step Amplifier = TII
OPTO Power @—g :()\ZDC =0 Vc
Puse  (orcewE g Yo
Direction (or CCWE) o E1

ouTt

See page 3-3 for locating and setting the jumpers
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- Chapter 3: Installation and Field Wiring
Solid State Input Device Wiring to the HO-CTRIO(2) Module

NPN Field Device ™ ~——————— — — \

o
\
\
\
\
\
\
\
\
\

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

Sensing Circuit

| 24vDC
-+

\
\
\
\
. o—i &

S | k

The same circuitry is present at the
corresponding Channel 2 terminal.

PNP Field Device @ — — — — — — — — — |

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

+ Channel 2 terminals.

24VDC
"
|

\

‘?\
|
|
|
|
|

Sensing Circuit

The same circuitry is present at the
corresponding Channel 2 terminal.
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Chapter 3: Installation and Field Wiring.
Installing the H2-CTRIO(2) Module

The H2-CTRIO(2) module is compatible with Do-more CPUs and several DL205 CPU/slot
interface devices. Consideration must be given to the firmware version of the CPU to assure

their compatibility with the H2-CTRIO(2) (see chart below).

The H2-CTRIO(2) module plugs into any I/O slot of any Do-more or DirecLOGIC 205 base
except slot 0 when using a DirectfLOGIC PLC. Slot 0 is also not allowed if using the H2-CTRIO
and a WinPLC or H2-PBC controller. However, slot 0 is available for the H2-CTRIO(2)
module when using the H2-EBC interface devices (Slot 0 is the I/O slot adjacent to the CPU).

‘E NOTE: The H2-CTRI0(2) cannot be used in DL205 local expansion bases or in Serial Remote /0 bases.

For installation instructions, refer to the:
e DL205 User Manual (D2-USER-M) if using a DirectLOGIC PLC

e DL205 Installation and I/O Manual (D2-INST-M) if
using a WinPLC, EBC or PBC module.

* Do-more H2 series PLC Harware User Manual (H2-DM-M) if using a Do-more PLC
At first power-up of the CTRIO(2) module, the OK LED will be blinking. The blinking LED

indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

cll;élv-isclgt Firmware Hardware DirectSOFT Slot Restrictions
H2-CTRIO(2)
D2-240 v. 3.22 or later Any v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-250 v. 1.56 or later Any v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-250-1 v. 3.5 or later Any v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-260 v. 1.2 or later Any v. 4.0 or later any 1/0 slot except 0
H2-WinPLC Any xK or later N/A any 1/0 slot except 0
prior to Rev 9A any 1/0 slot except 0;
H2-EB! .2.1.357 or lat A N/A
H2-ERC Y 357 or later &4 / Rev 9A or later any 1/0 slot
prior to Rev 4A any 1/0 slot except 0;
H2PRC Any Any WA Rev 4A or later any 1/0 slot
Do-more Any Any N/A No Restrictions

NOTE: CTRIO Workbench version 2.2.0 or later is required for H2-CTRI02. However, with a Do-more
CPU, CTRIO Workbench is not used at all. Instead, the Do-more Designer Module Configuration is used to
configure the H2-CTRI02.

Updated firmware versions can be downloaded from our web site at
www.automationdirect.com.
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Setting H2-CTRIO(2) Jumpers

. SPECIAL NOTE: For applications requiring multiple CTRIO modules, DirectLOGIC CPUs, and dynamic

access (in ladder logic) to CTRIO data, we recommend using the D2-250-1 or D2-260 CPU. These
CPUs support Bit-of-Word addressing, 32 bit math instructions and have adequate memory for multiple
CTRIO applications.

Jumpers are provided to connect input commons or outputs/output commons. Use of these
jumpers is not necessary to set up the CTRIO(2) module. The jumpers are provided solely for
convenience in wiring.

H2-CTRI02

Soll
000 |~

oooo

Cc3—H-cCo

ggon Cc3—H—C2
D D Cc3—H-C1
Y2—L=Y0
H2-CTRIO — ] Y3—L-Y0
Y1=L=Y0
f L M2 — M1
YO Y1
’—‘ Yo Y2
YO Y3

co C1
co Cc2
Cco C3

- L=

H2-CTRIO(2) Jumper Functions
H2-CTRIO H2-CTRI0O2 Function

Install jumper to internally connect the input commons 1M and 2M
M-2M in ordelr topreduce wiring){f appropriate. P

Y0-Y1
YO0-Y2 Install jumper(s) to internally connect YO to other Y terminals in
Y013 order to reduce wiring if appropriate. Gonnect wire at YO.

C0-C1
C0-C2 Install jumper(s) to_internally connect CO to other C terminals in
I order to reduce wiring if appropriate. Connect wire at CO.

G3-C0
03-C1 Install jumper(s) to.internally connect C3 to other C terminals in
o order to reduce wiring if appropriate. Connect wire at C3.
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Chapter 3: Installation and Field Wiring.

Wiring the H2-CTRIO(2) Module

(CTR +24VDC
IN OUTPUTS
oKX =10
ERED =01
1= =12
CTR2E =103 ‘
H2-CTRIO
IN9-30VDC 5-12mA
OUT 5-36VDC
l.OAm_ax
per point
Al o) @
i]_n® @
2cHEP @
Eﬂn@ @
el ©
afcrgl @
Y2 =P @
C3 —”@ @
—1C1 b (ZD
X3 ®
Y1 @
. %

The H2-CTRIO(2) module has two independent input channels,
each consisting of 4 optically isolated input points (1A-1D on
common 1M and 2A-2D on common 2M). The inputs can be
wired to either sink or source current. The module has 4 optically
isolated output points (pts. YO—Y3 with isolated commons C0-C3,
respectively). The outputs must be wired so positive current flows
into C(n) terminal and then out of the Y(n) terminal (see diagram
at left and the schematic on
W page 3-17). Remember that
& the internal jumpers can be
used to connect the input
commons or outputs/output
commons together.

The module is configured,
using CTRIO Workbench,
to accommodate the user’s
application. The function of
each input (counting, timing,
reset, etc.) and output (pulse
output, discrete output, etc.)
is defined in the configuration
of the module.

Refer to Chapters 5 and 6 to determine what input and output configurations are possible.

NOTE: Field device wiring must be compatible with the module configuration.

See the notes below for further details about power source considerations, circuit polarities,

and field devices.
NOTES:

1: Inputs (1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) require user-provided 9-30VDC power
sources. Terminals 1M and 2M are the commons for Channel 1 and Channel 2
inputs. Maximum current consumption is 12mA per input point.

2: Polarity of the input power sources (shown above) can be reversed. Consideration
must be given, however, to the polarity of the field device. Many field devices are
designed for only one polarity and can be damaged if power wiring is reversed.

3: Outputs have one polarity only (as shown above) and are powered by user-provided
5-36VDC power sources. The maximum allowable current per output circuit is 1A

for the H2-CTRIO and 1A at 23°C or 0.5A at 60°C for the H2-CTRIO?2.
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- Chapter 3: Installation and Field Wiring

H2- CTRIO(2) Quadrature Encoder Wiring Example

1A
D R
2B :H: % B
@5—1 z
2C
_@ 1D
D @ Power
) o
2M b
® .
o @NC § - Gnd
Sourcing Encoder @ @CO Open Collector Encoder
Yz@ @Y(]
C3@ o
Y3 @
@ @ﬂ
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H2-CTRIO(2) TTL Quadrature Encoder Field Wiring

TR +24VDC
I:CI)\I&ISI':E(;N N OUTPUTS
— ok o
| m . ]
U= =e
2 s
H2-CTRIO2

N30 VDC 512 mA
QUT53VDC

10max
perpoint

P

Brown: Power source*

Blue: 0V J

Black: OUT A=

ENCODER

Purple: OUT A

White: OUT B

000000000
0000000000

Differential Line
Driver Encoder

Gray: OUT B

—_ =
Orange: OUT Z | I
Yellow: OUT Z =

\\ | p— [] PLC High Speed Counter
- — — Shield: Ground =3~ Interface Module

| =|= Lo

= = =z
* Use separate power supply to maintain isolation P=JE3 !

E=|
=| %
= o
= | ov
——
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- Chapter 3: Installation and Field Wiring

H2-CTRIO(2) TTL Input Wiring

NPN
A General Purpose Transistor
o
"D TTL Device
28 @ B 10K
G:D 1c HFE > 100
@ 01w
2C 10%
@ 1D
zr)@ @ _
™ .
o -
2M,
@ NC
g S
o TTL Device
Vg@ @VO
LB@ @ﬁ
Y}@ @w T
8 g?
’ — TTL Device
= .
TTL Device

— T
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Chapter 3: Installation and Field Wiring.

H2- CTRIO(2) Output Wiring Schematic

The CTRIO outputs are individually isolated DC switches that can be used to break the high
or the low side of a DC load.

@ Cn (where n=0, 1, 2, 3)

CTRIO
Output

.
+51036VDC 7 O vn

O+

Load

Load

69 -

+
+5to36VDC ———

5 Cn (wheren=0, 1,2, 3)

CTRIO
Output

@Yn

‘E NOTE: The outputs must be wired so positive current flows into C(n) terminal and then out of the Y(n)
terminal.
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H2-CTRIO(2) Stepper/Servo Drive Wiring Example

~
>
w >

N~
*
0

O

SS 8

]
o
k<

&
O e b O

Step Amplifier NC
5-36VDC C2
OPTO Power @T{ — —D SjTVDc Step Amplifier
Pulse (or (?W)%j ﬁ@ o @ DIR +
o
Directon  (or COWESH— c %, S or-
i
% 1 @ STEP +
V3
CTRIO - Sinking = @Y‘ L& ster-

CTRIO - Sourcing

This example assumes that the Step Amplifier interface to be optocoupler LEDs
(common anodes at the “OPTO Power” terminal) with internal current limiting resistors.
This is a standard method; consult the step amplifier documentation to ensure that this

method is applicable.
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Solid State Input Device Wiring to the H2-CTRIO(2) Module

NPN Field Device @~ ———— — — — \

o
\
\
\
\
\
\
\
\
\

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

| 24vDC
-+

\
\
\
\
. o—i| I

,,,,,,,,, | '\

The same circuitry is present at the
corresponding Channel 2 terminal.

PNP Field Device ™  — - — — — — — — — |

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

+ Channel 2 terminals.

24VDC
"
|

\

‘?\
|
|
|
|
|

Sensing Circuit

The same circuitry is present at the
corresponding Channel 2 terminal.
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Installing the H4-CTRIO

The H4-CTRIO module is compatible with two DL405 CPU/slot interface devices.
Consideration must be given to the firmware versions of the CPU-slot interfaces to assure their

compatibility with the H4-CTRIO, (see chart below).

The H4-CTRIO module plugs into any 1/O slot of any DirecteLOGIC 405 base. H4-EBCs
support the use of the H4-CTRIO in DL405 local expansion bases. The H4-CTRIO cannot
be used in Serial Remote I/O bases.

For installation instructions, refer to the:

* DL405 User Manual (D4-USER-M) if using a DirecsLOGIC PLC

e DL405 Installation and I/O Manual (D4-INST-M) if using an H4-EBC interface
At first power-up of the CTRIO module, the OK LED will be blinking. The blinking LED
indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

CPU-slot Device Firmware* Hardware DirectSOFT

April 2000 or earlier:
H8 (CISC) v. 2.00
SH (RISC) v. 1.500

D4-450 May 2000 or later- Any v. 4.0, Build 16 or later
H8 (CISC) v. 2.00
SH (RISC) v. 2.500

H4-EBC 2.1.328 or later v. 4F or later N/A

*Updated firmware versions can be downloaded from our web site at www.automationdirect.com
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Chapter 3: Installation and Field Wiring.

Wiring the H4-CTRIO Module

The H4-CTRIO module has two independent input (cQUNTER IO )
channels, each consisting of 4 optically isolated input points oK ER TB
(1A-1D on common 1M and 2A-2D on common 2M). S A
The inputs can be wired to either sink or source current. 2 v o1 Yo
The module has 4 optically isolated output points (YO-Y3 on SE_CTRT; v
isolated commons C0-C3, respectively). The outputs must be

. .. . . INPUT:
wired so that positive current flows into Cn terminal and then out e
of the Yn terminal (See the diagram below and the schematic on OUTPUT: —@—
page 3-25). o —
The module is configured, using CTRIO Workbench, to _;OCL ® @
accommodate the user’s application. The function of each input e @
(counting, timing, reset, o=
etc.) and output (pulse =@
output, discrete output, 1A Nad
etc.) is defined in the 2 ® ® L @
configuration of the " @@ o=
module. —°_°__@ 1c — @
Refer to Chapters 5 and  |—o—12 @) o S~
6 to determine possible o 0 @_ =@
input  and  output [ ® S i_
configurations. .—=I+' M &) e E@
NOTE: Field device wiring P L ® ® o0 — &)
must be compatible with the ik @ ® ®— ﬁ@
module configuration. T- v @_ﬂ o
See the notes below for e 3 @i .:ﬂ:.@
further details about power _—@E e v
source considerations, ' &@ " |+_ &5
circuit polarities, and field ol i \_CTR0 —7

devices. Also, refer to the
specifications in Chapter 1
on pages 1-7 and 1-8 for more information.

NOTES:

1: Inputs (1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) require user-provided 9-30VDC
power sources. Terminals 1M and 2M are the commons for Channel 1 and Channel
2 inputs. Maximum current consumption is 12mA per input point.

2: Polarity of the input power sources (shown above) can be reversed. Consideration
must be given, however, to the polarity of the field device. Many field devices are
designed for only one polarity and can be damaged if power wiring is reversed.

3: Outputs have one polarity only (as shown above) and are powered by user-provided
5-36 VDC power sources. The maximum allowable current per output circuit is 1A.
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H4-CTRIO Quadrature Encoder Wiring Example

Sourcing Encoder ) Open Collector Encoder
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H4-CTRIO TTL Quadrature Encoder Field Wiring

ISOLATION
BARRIER
| PLC High Speed Counter
Interface Module
| @ 1A
2A
| D g
2B
| & @°
. FC-ISO-C 2C @
Brown: Power source e 1D
e | 2D @
ENCODER Blue: 0V =« @
== @ ™
Black: OUT A == ZM@
Purple: OUT A =1 |+ @ NC
=3| 2 | NC @
White: OUT B = ko @ co
Differential Line ) = = fcou | c2
Driver Encoder Gray: OUT B i 1 @ Yo
Orange: OUT Z | =] Y2 @ @
A Yellow: OUT Z =|v @ Ct
| 0 |=®
p—_— Shield: Ground =1/ » @ Y4
I =a|= L9 |vs @
p=dES —3
* Use separate power supply to maintain isolation =& !
=| 2
=z
= ov
=| o
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H4-CTRIO TTL Input Wiring

2A @ .
® TTL Device
8 D
@ 1c HFE > 100
0 n @
@ ‘J\\f‘ 1D
2D J—
@ = -
- (:) M| —
@ @ NC
NC
c2 @ @ o0
@ vo TTL Device
Y2 @ @ c HFE > 100
L @
® v
Y3 @ @ — f
2 -
2 L TTL Device
N HFE > 100
- X
TTL Device
HFE > 100

N —
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H4-CTRIO Output Wiring Schematic

The CTRIO outputs are individually isolated DC switches that can be used to break the high
or the low side of a DC load.

& Cn (where n=0, 1, 2, 3)
CTRIO
Output
+
+5t036VDC ——— & vn
{E} +
Load
{E} +
Load
+
+51036VDC ———

@ Cn (where n=0, 1, 2, 3)

CTRIO
Output

EE} Yn

‘E NOTE: The outputs must be wired so that positive current flows info Cn terminal and then out of the Yn
terminal.
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H4-CTRIO Stepper/Servo Drive Wiring Example

@ 1A
@ 1B
@ 1c
@ 1D
@ 1M
NC
Cf co 5-36%5 Step Amplifier
- @ DIR +
@ YO
1 @ DIR -
&)
@ Y1

n
>

n
@

n
O

N
O

N
=

Step Amplifier

Q
N

5-36VDC

OPTO P
ower @—j )
puse  (orewESH— |

lb—J
Direction (or CCW)@——,

PODDDDD®D® D ®

<
\S)

Q
&)

<
w

CTRIO - Sinking CTRIO - Sourcing

This example assumes that the Step Amplifier interface to be optocoupler LEDs (common anodes
at the “OPTO Power” terminal) with internal current limiting resistors. This is a standard
method; consult the step amplifier documentation to ensure that this method is applicable.
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Solid State Input Device Wiring to the H4-CTRIO Module

NPN Field Device @~ ———— — — — \

o
\
\
\
\
\
\
\
\
\

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

| 24vDC
-+

\
\
\
\
. o—i| I

,,,,,,,,, | '\

The same circuitry is present at the
corresponding Channel 2 terminal.

PNP Field Device ™  — - — — — — — — — |

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

+ Channel 2 terminals.

24VDC
"
|

\

‘?\
|
|
|
|
|

Sensing Circuit

The same circuitry is present at the
corresponding Channel 2 terminal.
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Installing the TLH-CTRIO

The T1H-CTRIO module is compatible with several Terminator I/O Network interface
devices. Consideration must be given to the firmware versions of the Network interfaces to

assure their compatibility with the TIH-CTRIO, (see chart below).

. NOTE: The T1H-CTRIO is only supported by the T1H-EBC, T1H-EBC100 and T1H-PBC.

The T1H-CTRIO module plugs into any valid I/O slot in a Terminator I/O system. The
T1H-CTRIO cannot be used with the Network interfaces: T1K-RSSS, T1K-MODBUS and

T1K-DEVNETS.
For installation instructions, refer to the Terminator I/O Installation and I/O Manual
(T1K-INST-M)
CPU and CTRIO Compatibility Chart
CPU-slot Device Firmware* Hardware
T1H-EBC v. 1.0.444 or later v. 2l or later
T1H-EBC100 Any Any
T1H-PBC v. 1.1.10 or later v. 2D or later

*Updated firmware versions can be downloaded from our web site at www.automationdirect.com

At first power-up of the CTRIO module, the OK LED will be blinking. The blinking LED

indicates that the module is in program mode.
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Wiring the T1H-CTRIO Module

The T1IH-CTRIO module has two independent input channels, each consisting of 4
optically isolated input points (1A-1D on common 1M and 2A-2D on common 2M). The
inputs can be wired to either sink or source current.

The module has 4 optically isolated output points (YO-Y3 on isolated commons C0-C3,
respectively). The outputs must be wired so that positive current flows into Cn terminal and
then out of the Yn terminal, (see the diagram on the following page and the schematic on
page 3-34).

The module is configured, using CTRIO Workbench, to accommodate the user’s application.
The function of each input (counting, timing, reset, etc.) and output (pulse output, discrete
outpug, etc.) is defined in the configuration of the module.

Refer to Chapters 5 and 6 to determine what input and output configurations are possible.

‘E NOTE: Field device wiring must be compatible with the module configuration.

See the notes below for further details about power source considerations, circuit polarities,
and field devices. Also, refer to the specifications in Chapter 1 on pages 1-7 and 1-8 for more
information.

Apply the labels that come with the 1/0 module to the 1/0 base
terminals to properly identify the base terminal points.

Terminator /O
Input / Output Channels

ARRERRREEEEEEEEEE womo @LD

1A‘1B 1C |[1D| YO |YO | Y1 |Y1 [2A |2B |[2C | 2D | Y2| Y2 | Y3| Y3 OK ERR CH1CH2 |
Ojofjo]ojojofofofo[o[o]ojo[O]o]0 °c o000
Channel Commons } J {

‘@‘@@@@@@@@@@@@@@@ 1A 1B1C1D  YOY! 24282020 Y2Y3 |
‘1M‘1M1M1MCOCOC1C12M2M2M2M0202C3C3 :‘OOOOOOOOOOOOOOOO&
|ojojofojojo]ofo]ofolo]ojolofo[o SSESISISESISISINISESISISISESISISH

User Bus Terminals (no internal connection to CTRIO) ®®®©®®®©®®®®®©®®
olo]o]ololololoo]o]o]o]o]o]o]@ S S ISINISSISISISISISISN
[—userBUs i—] | | USER BUS 2 | =0 — =0
0[0l0]0[0[0l0]0]0]0]0]0]0]0][0]0 T

NOTES:

1: Inputs (1A, 1B, 1C, 1D and 2A, 2B, 2C, 2D) require user-provided 9-30VDC
power sources. Terminals 1M and 2M are the commons for Channel 1 and Channel
2 inputs. Maximum current consumption is 12mA per input point.

2: Polarity of the input power sources can be reversed. Consideration must be given,
however, to the polarity of the field device. Many field devices are designed for only
one polarity and can be damaged if power wiring is reversed.

3: Outputs have one polarity only and are powered by user-provided 5-36VDC power
sources. The maximum allowable current per output circuit is 1A.

4: User Bus 1 and User Bus 2 are each an independent 8 wiring terminal bus. They can
be used for additional power rail connections.
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T1H-CTRIO Input Field Wiring

Input / Output Channels
ololololo]o]o]olo]ololo]c]o]o]@
m‘m‘m‘m Yo |vo w‘w 2A |28 [2C 2D | Y2 vz‘va‘va
NPN Device Jlojo[o][ojof[o]o glyo ojojojo]o PNP Device
Output ‘ ‘ Output
- 4 +J NPN Device PNP Device -~
Output
Channel Commons -+
olo|o|olo]olo]o]o]o]c]e]e]]
1M‘|M CO‘ co|c1|C1 ZM‘ZM‘ZM 2m CZ‘ CZ‘ C3 03‘
ojojojojojofe[glofo]of[ojo]o)
‘ |
User Bus Terminals (no internal connection to CTRIO)
olo|ololo|o]o|o|o]o]o]o]oo]o]@
I USER BUS 1 ][] USER BUS 2 ]
olplufoiofofafofelefefglglofo]o
| + [—
930VDC_
USER BUS 1 = TM = +24VDC
USER BUS 2 = 2M = 0VDC
T1H-CTRIO Output Field Wiring
Input / Output Channels
ElEEEEEEEEEEEEEEE
‘1;\‘15 1c [1D| vo |Yo | Y1 [v1 [2A [2B |2c [ 2D | v2| v2| V3| v3
(ojojof[o[gl[olw]o]olofolofofofo]o
+
CTRIO
SOUFC? T‘i Load Lj Channel Commons
From Y0 . ElEERREREEEEEEEEEEE
‘m‘ M| 1m | 1m| co| co|c1|ct1|2m|2m|2m|2m| c2| c2| c3| c3 C_TTO
(I[0[0[0[g[0[§[o(0(0(0|0j0j0j0n] Sinkfromtead

‘ into "C1"

User Bus Terminals (no internal connection to CTRIO)
PRI EIE EIEEEEEEEERE
\ USER BUS 1 |11 USER BUS 2

glyfolofolofoleplylwlo[ofa[a]o

+
5-36VDC

- USER BUS 1 = CO = +24VDC
USER BUS 2 = Y1 =0VDC
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T1H-CTRIO Quadrature Encoder Wiring Example

Input / Output Channels

Q0|0 |V|V|V|V V||V

NPN Open Collector outpu‘ 1A [1B[1C |1D | YO |YO [Y1 |Y1|2A [2B |2C [2D | Y2| Y2 | Y3| V3
Encoder gy ojojojo|ojo|ojolo|o|jolb|o
A ]
B Channel Commons
Q0|00 |Q|V|V|Q|V|Q|V|0|Q|©

AM| 1M[1M | 1M| CO| CO | C1| C1[2M|2M | 2M | 2M| C2| C2| C3| C3

‘ ylo[o[o[olo[o[ofolo[o]o][o[0jo]0
Power + User Bus Terminals (no internal connection to CTRIO)

PR REEEE R EEE R EREE

\ USER BUS 1 || USER BUS 2 |

Gnd - vlolojojojojolglglglojofojo]o]o

USER BUS 1 = 1M = +24VDC

+
9-30VDC _ USER BUS 2 = OVDC
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T1H-CTRIO TTL Quadrature Encoder Field Wiring

'Zﬂ'ﬁﬂﬂ" TTL Input Wiring Example

Input / Output Channels
Q0000|0000 |||
1A|1B|1C|{1D|YO0 YO |Y1|Y1 |2A 2B |2C (2D |Y2 [Y2 [Y3 | Y3
U|0|y|0[0[0/0]0[0]o0]0]0joj0/o]o

| Channel Commons
ElEEEREE R R EEIREEE
| ‘1M‘1M 1M|1M|CO|CO| C1| C1|2M|2M|2M 2M [C2|C2|C3|C3

Brown: Power source*
Blue: 0V J
Black: OUT A=

Purple: OUTA

ENCODER

.'

Differential Line
Driver Encoder

—Bl0jojojojof[o[o]olo[o]o]jo]olo]o

PLC High Speed Counter Interface Module

White: OUT B

Gray: ouUTB

Orange: OUT Z |

| Yellow: OUT Z ( 9-30
. | -/ vbC
~ — — Shield: Ground
|
* Use separate power supply to maintain isolation =|5
=
=|z
= ov
=1 ov
——
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Chapter 3: Installation and Field Wiring.

T1H-CTRIO TTL Input Wiring

Input / Output Channels
ElEEEEE R E R R EEEREEE
wm‘PU:::PTWNN ‘1A‘1B 1c [1D | Yo|Y0o |¥1 |v1|2a 2B [2¢c [2D | v2 | v2| v3| v3
‘EDDDDDDDDDDDDDD
TTL Device
HFE > 100 Channel Commons
@‘@@@@@@@@@@@@@@@
1M‘1M iM| 1M| co|CO|C1|C1|2M|2M |2M | 2M| C2| C2| C3| C3
— [olojo[olojololololojo]ojojo]o]o
User Bus Terminals (no internal connection to CTRIO)
, olojolololo]olo|o]ole]o[o]o]e]@
TTL Device [—UsERBUS1—— | | [—usERBUS2—|
ojojo[ojojojojojolofo]ofofo[o]D
-
TTL Device :
I
TTL Device

— -
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- Chapter 3: Installation and Field Wiring

T1H-CTRIO Output Wiring Schematic

The CTRIO outputs are individually isolated DC switches that can be used to break the high
or the low side of a DC load.

@ Cn (where n=0, 1, 2, 3)
CTRIO
Output
+
+5t036VDC —— S vn
O+
Load
O+
Load
+
+5to 36VDC "——

@ Cn (where n=0, 1, 2, 3)

CTRIO
Output

@Yn

NOTE: The outputs must be wired so that positive current flows into Cn terminal and then out of the Yn
terminal.
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Chapter 3: Installation and Field Wiring.

T1H-CTRIO Stepper/Servo Drive Wiring Example

Input / Output Channels

[0]o]o]o|o]o]o]olo]o]oo]e[o]o]e
‘1A‘1B 1C (1D | YO [YO (Y1 |Y1 |[2A [2B (2C [ 2D | Y2 | Y2 | Y3| Y3
— \D\DDDTDM‘DDDDDD‘EDD
OPTO Power %QM Channel Commons Step Amplifier
e or oS QY0 VIV LV|IVIVILVLVILIVY
AM| 1IM[1M | 1M| CO[ CO| C1| C1|2M|2M |[2M| 2M| C2| C2| C3| C3 @ DR +
Direction {OrCCV\/)@* olololo m 0 m olololololo m ] m 5,36‘YDC
| e LS o
User Bus Terminals (no internal connection to CTRIO) @ STEP +
ololojolololo]ololololo]o]o|o]e
\ USER BUS 1 T USERBUS 2 ‘ L& step-
ololololojoola|o]o]o][olo]o[o]0

This example assumes that the Step Amplifier interface to be optocoupler LEDs
(common anodes at the “OPTO Power” terminal) with internal current limiting resistors.

This is a standard method; consult the step amplifier documentation to ensure that this
method is applicable.
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- Chapter 3: Installation and Field Wiring

Solid State Input Device Wiring to TLH-CTRIO Module

NPN Field Device @~ ————— — — \

This drawing illustrates wiring that is.
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

—_— = 0= — — — — <

24VDC
-+

PNP Field Device @ — — — — — — — — — ‘

The same circuitry is present at the
corresponding Channel 2 terminal.

24VDC
.
'

Sensing Circuit

This drawing illustrates wiring that is
typical for Channel 1 terminals 1A, 1B,
1C, and 1D. The same circuitry is also
present at the corresponding

Channel 2 terminals.

- — - — —0— = — — — <
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CTRIO WORKBENCH,
OVERVIEW
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- Chapter 4: CTRIO Workbench, Overview

Configuring a CTRIO Module for Do-more CPUs

NOTE: The functionality of CTRIO Workbench is integrated into the Do-more CPU
software. Check Do-more documentation for help with CTRIO application.

What is CTRIO Workbench?

CTRIO Workbench is the software utility used to configure the CTRIO(2) module’s inputs
and outputs. Workbench provides a built-in scaling function to configure signals to desired
engineering units, switch between the CTRIO(2) Program mode and Run mode, monitor I/O
status and functions, and have diagnostic control of module functions.

‘E NOTE: CTRIO Workbench Version 2.2.0 or later is required for the Hx-CTRIO2. Download the latest version
of the CTRIO Workbench utility at no charge from the Host Engineering Web site: www. hosteng.com.

Installing CTRIO Workbench

The CTRIO Workbench utility installs directly from its executable file. Double click on
the Setup.exe icon. The install shield will step through the installation process. The utility
install® defaults into C:\HAPTools directory. Find shortcuts to CTRIO Workbench from the

Windows Start Menu under All Programs>AutomationDirect Tools.

4_2 I Counter I/O User Manual, 3rd Ed., Rev. B



Chapter 4: CTRIO Workbench, Overview.

Getting Started with CTRIO Workbench

Several paths are available to start CTRIO Workbench. All users will find CTRIO Workbench
at Start>Programs>AutomationDirect Tools>CTRIO Workbench. DirectSOFT users will find
CTRIO Workbench in the Utilities section of the DSLaunch Window.

Offline CTRIO Configuration

A complete CTRIO configuration file (.cwb) can be created Offline.

To launch the CTRIO Workbench 2 Offline version, go to Start>Programs>AutomationDirect

Tools>CTRIO WB2 - Offline.
In the Workbench Offline window, as

3Com MIC Litilities
N @ Docurment: i
shown below, click on the Select PLC [, sattings fccessaties B
button. Select desired PLC or interface & search e 2 ot e
device @ Help Jasc Software CTRICWE 2 - EBC + WinPLC
. Q E. Acrobat Distiller 5.0 C 2 i
B CTRID Workbench =ioix| L. .
~ Current PLC - Cuntent Mocul Module Statu  Config Operations — The only llmltathIlS in
Tpe: — Hame Metieticde (oo | etk || che Offline version are that
| Z:i"s:::me =ik || Monitor /O is not enabled and
Comm Status! xihson [ IEEE connecting to the CTRIO(2)
[ = Difine = Select PLC /10 Contraller— 1 =] —Iﬂead fiie from the Offline utlhty 1S not
Select PLC . .
IR  Modle Configraton ity Function possible. Save the configuration
flnctaled Modiies—— | | onig i - file to disk and connect to the
ks Wonitor /0 . .
ER s ||t | B CTRIO(2) using the appropriate
o2 Uresianed Workbench support version,
el [ Vst (Sl B then write the file to the
P aeme Carcel | [ Unaseined Mg CTRIO(2)
S o — Hardware Info :
 Confg Infoxmaton—
Total Blacks: [ 256 140 Map. Inputs: [ Outputs: | M‘
FieeBlocks: [ 243 | | Proset Tables.. | 7otal Praset Tables: [0
Config Status
Pulse Profiles | Totg) Pulse Profiles. 0 it |
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- Chapter 4: CTRIO Workbench, Overview

Online CTRIO Configuration

To configure the CTRIO(2) module Online, a CTRIO(2) must be installed in the PLC base
or Terminator I/O system, and the system power must be on. The PC communicates with the
CTRIO(2) module through the PLC or interface device port.

DirectSOFT Users =
Connect the PC to the CPU, DCM or ECOM module. o S ocrce i [ 5o |
If linked to a CPU through DirectSOFT, CTRIO _ Do

Workbench will start via the existing link. If disconnected =
from the PLC and open CTRIO Workbench, a prompt -
appears to establish a link to the CTRIO(2) module. I %

WinPLC, EBC and PLC>ERM>EBC Users
05 DSLaunch ; DirectSOFT users will find CTRIO Workbench in

File View Help the DSLaunch Window’s Utilities section.

~gae DirectSOFT on the Web
Applications

.. 7] DirectSOFT 6 Programming
-5 Utilities

|_] Visit AutomationDirect

.. ] Visit Host Engineering

I_] Host Forum, FAQs, Downloads...
.JHR] CTRIO WB 2 - EBC + WinPLC
.[HE] CTRIO WB 2 - PBC

_[HR] CTRIO WB 2 - Offline

.. H ERM Workbench

-5 DEWin32 Logger

Connect to the PC with the RJ45 Ethernet port on the
WinPLC or EBC interface device directly or via hub, switch,

etc, (Connect to the ST-styl- . -
il CTRIOWDrkbench-Direct:.:g;_I’:C\l}

fiber optic port on the Hx-EBC-
CTRIO Workbench - EEC + WinPLC

units).
DBWin32 Logger

Access the WinPLC an [ ermworkbench
EBC support version o LA Hetgat

CTRIO W8 2 - DirectLogic PLC
CTRICWE 2 - EBC + WinPLC
CTRIO W8 2 - Offline
CTRIC WE 2 - PEC

T

. NetEdit3
= ;

Start>Programs>AutomationDirect Tools>CTRIO WB2 - EBC + WinPLC or select CTRIO
WB2 - EBC + WinPLC in the DirectSOFT Launch Window Utilities menu.

A prompt will appear to establish o
an Ethernet link to the CTRIO(2) “cenre 3
module. || |

Dessription

- Curent

hodule - Config Oy

ModueMode: [ wite Module
Sean Time Read Moduie

st Select Ethernet Device = wieFie

I [ — Device Read Fie
NOTE: WinPLCs will need to be given an IP  —== | lg o Py A
address before connecting with Workbench. et | fmens2oe:e e ﬁ:
EBCs will need to have an address selected Desc: [ Elhomel o il
by DIP Switch or via NetEdit before ’7 _
connecting with Workbench. — semborshok | Upie Fr

Cancel Hardwere Info

~Carfig Information—

Total Blocks M | wpws [ twews | et
Free Blocks Prosst Tables...|  Toral Proset Tables:

Config Status
[ Pulse Profiles | Total Pulse Profiles: (gt |
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Chapter 4: CTRIO Workbench, Overview.

PBC Users N e
. . Uninstall ~

Connect PC to the RJ12 serial port on the PBC interface BE £ workbench

device. CTRIO Workbench - DirectLogic PLC

2]
|

EIHEENE

Access the PBC support version at
Start>Programs>AutomationDirect Tools>CTRIO WB2
- PBC or select CTRIO WB2 - PBC in the DirectSOFT
Launch Window Utilities menu.

CTRIO Warkbench - EBC + WinPLC
MetEdit I
DBEWin3Z Logger

CTRIO WE 2 - DirectLogic PLC

i

nfi| CTRIOWE 2 - EBC + WinPLC

A prompt appears to establish a serial link to the | CTRIOWE 2 - Offine
CTRIO(2) module. -
[®2 CTR10 Workbench =1o] x|
~ Curtent PLE ~Curent Module ~ Carfia Op S 1 h PC . 1 W kb 1’1 H
[ — e otdo o [—— | _ Vietodie elect the serial port Workbench wi
— Seon T Fesdo use to connect to the CTRIO(2) module.
I MaxScanTime: [
r— o e || SR |
| 05 versio [ Fiead File
Select PLE m | i
[ Installed Modes— | copiigi.. a— oK

Chl/Frl

’7 ooz Concel [ [ Monitor /0
ChlJFr2 (®EE
© COMa

Cha/fnl | rce
_— Update Fimware
[tz Ch2/Fn2 ow3 ‘
Hardnare Infa
- Corfig Infomation—
Total Blacks: U e Iputs: Outputs: (CleE iy
Free Blocks Preset Tables...|  Total Preset Tables:
Conlig Status
Pulss Profiles | Total Puise Profiles: Qut |

Successful On-line Connection

Once connected to the CTRIO(2) module, the main window of CTRIO Workbench is enabled.
Here, select the CTRIO(2) module to configure by clicking on its slot number in the “Installed

Modules” box. In Workbench’s Errmmmmess =
Configuration ~ dialog, ~after e ek Motk r—
3 Jpe ame: Wite edie
successfully configuring the I ous ||_E& | GEey | skl EEEEE
Comm Link: Desciiption: SR e 4B us Read Madkle
mOdUIe) tOggle the CTRIO(Z) 25011 KSeq Mas Scan Time: | §62us or
module between Program Mode  Comsts Bocterversio: | 102 r
i 05 Version Z07 Read Fils
and Run Mode and enter the —
. . ~Module Configu — Utility Fua
Monitor I/O dialog.

[ Installed Modules | Canfg 0 Goto PROGRAMI
Quad Counter wiCaptwe. Dut 071 Bulse Ouiput Monitor 1/0

Ch1/Fnl

Step / Direction
cm:rnzli
Ch2/Fnt 0ut2 | Diserete on Chi/Finl pecial
Preset bode
Updstz Fiimwiare
Fiescan Ch2an2| Dut3 ‘ Faw

Hardware Info
— Config Information—
Total Blacks: [ 256 140 Map. Inputs: [ 2000 Outputs: [ 2030 Clear Config
Fies Blocks: [ 253 | Proset Tables...| Total Poset Tables: [ 7

Config Status

Same s Module Pulse Profiles | Total Pulse Profiles: 7 Quit |
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- Chapter 4: CTRIO Workbench, Overview

Module Modes of Operation

On the CTRIO Workbench main window, a single button %z =
toggles between Run Mode and Program Mode. The Module

Mode indicator will show which mode the module is in. Make
configuration changes in either Run Mode or Program Mode. To
save the configuration to the module, click “Write Module”, which
is only active in Program Mode.

In the lower left corner of the main Workbench dialog, is the Config 4 s
Status indicator. If the current configuration is different from the || [ EenfigInfermation—
CTRIO(2) and different from any saved files, the indicator will Total Blocks: [ 256
display the word “Changed”. If the current configuration has been Fiee Blacks: [ 247
written to the module or a file, the message will read “Same as Bepifg s

Module”, “Same as File”, or “Same as Both”.

Program Mode - Configuring the CTRIO(2) Module
After the configuration is created or changed in CTRIO 1»%

Workbench, it must be written to the CTRIO(2) module. This §
is accomplished by returning to the main CTRIO Workbench

window and clicking on “Write Module”. 2 Saga.
If the configuration was created using Workbench Offline ooy
version, connect the PC to the CTRIO(2) module through the
CPU/controller and write the configuration to the module.

412us

""" NOTE: Entering program mode takes the CTRIO(2) module offline. Input pulses are not read or processed
in Program mode, and all outputs are disabled. CPUs will hold last value in memory while the CTRIO(2) is
in Program Mode.

Run Mode - Start Processing I/O Pulses with the CTRIO(2) Module

Selecting Run Mode causes the CTRIO(2) module to begin processing pulses based on the
I/O configuration created.

In Run mode the CTRIO Workbench utility also allows monitoring to verify the proper
operation of inputs and outputs. Using Monitor I/O dialog, the count change, reset, etc. are
displayed. Monitor I/O is very useful for debugging and commissioning a new system. See
Chapter 8 “CTRIO Workbench, Monitor I/O” for more information.

The CTRIO mode follows the CPU mode. If the CPU is placed in Run Mode, the CTRIO(2)
module will also enter Run Mode (see note below). If the CPU is placed in STOP or
PROGRAM Mode, the CTRIO(2) will enter Program Mode. The CTRIO(2) also responds
to mode changes made in Workbench and can be placed in Run Mode while the CPU is in
Stop or Program Mode. The CTRIO(2) module responds to the most recent change whether
performed in Workbench or from the CPU.

‘E NOTE: The CTRIO(2) module will not enter Run Mode if it does not have a valid configuration.
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Chapter 4: CTRIO Workbench, Overview.

Suspend (Output Reads) —

In Monitor 1/0, Work Independently from the Controller

Another mode of operation is used in Monitor I/O. Suspended has the CTRIO(2) executing its
code, but ignoring commands initiated in ladder logic. Instead, commands are taken only from
Monitor I/O. Using Suspend prevents interference from the CPU while manually controlling

the CTRIO module. CTRIO Workbench offers to ‘Suspend output reads’ when Monitor I/O
is opened.

Upon closing Monitor 1/0, CTRIO Workbench offers to ‘Enable output reads’. If left
Suspended, the Outputs address field will be highlighted yellow, as seen below.

e --—|$‘_--— g e f
Out 2 ‘ Special
IIpdate Firmware |
Out 3 ‘
Hardware Infa |
1D Map. s Y2000 Outputs: V2026 Clear Config |
Discrete Tables... Total Preset Tables:[ 0
! |
g Pulse Profiles Total Pulse Profiles: [ 1 Quit |
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- Chapter 5: CTRIO Workbench, Configuring Inputs
Configure 1/0 Dialog Overview

The Configure I/O dialog box is where input and output functions are assigned to the module.
|Zl DL The choice of input and output function determine which options are available.

7] win The input and output function boxes allow selections for supported functions. The
configuration software disallows any unsupported selections.

M NI For DirectLOGIC users, click on the “Config 10...” button to
arrive at a dialog box shown below. Notice that the window has a |
tab for each input Channel. The HO-CTRIO(2) only has one input

channel.

|' kadule Canfiguration

Config10... |

‘ NOTE: The Configure 10 dialog box can be accessed without being in PROGRAM mode, however
PROGRAM mode must be selected to write the configuration to the CTRIO(2) module.

H2, H4, T1H-CTRIO, H2-CTRIO2 HO-CTRIO(2)
Configure 1/0 Dialog Configure 1/0 Dialog

Configure 10 x|

Ehamnel 1 | Channel 2] Dutputs |

p
m Courter Raw E Flaw

Duad Count Pulse (Step/Dii] Pulse [Step/Di]

Pulse (CW/CCW) Puise (Cw/CCW)
| [Em— [y | Ere—
~Funciong—————————————————— — T | [ | ——

E Pulse Catch FRaw E E Pulse Catch E

Edge Timer Pulse (Step/Dir] Edge Timer

Dual Edge Timer Pulse [CW/CCW) Duzl Edge Timer
E Pulse Catch FRaw E E Pulse Catch E

Edge Timer Edge Timer

Dual Edge Timer Dual Edge Timer

The input options are listed by function. Four boxes labeled A, B, C, and D correspond to the
M DL input terminals on the face of the module (1A-1D or 2A-2D; A-D for the HO-CTRIO(2)). The
IZI Win Output functions are listed as 0, 1, 2, and 3. The numbers correspond to the markings beside
M " the module’s output terminals (YO-Y3; YO-Y1 for the HO-CTRIO(2)).

Be sure to write the changes to the module from Workbench when the configuration is complete.
For example, click on “Counter” in the “A” box, then OK to return to the main Workbench
window. Then at the main window, click “Write Module” to save the configuration to
the module, (The module will need to be in Program Mode to perform the Write Module
operation). Without performing the Write Module operation (or a Write File operation) any
configuration changes will be lost upon quitting Workbench. This applies to all changes to the
module configuration.
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Chapter 5: CTRIO Workbench, Configuring Inputs.

Input Function Selections

The module supports five primary input functions:

M o

V] win

* Counter: Supports up or down counting using single-ended 7
encoders (or (other single-ended pulse sources) as inputs.

* Quadrature Counter: Supports quadrature counting using quadrature encoders as inputs.

® Pulse Catch: Allows a very short duration pulse to be qualified and lengthened
to a time period long enough to guarantee that it is seen by the CPU scan.

* Edge Timer: Measures the time between edges on an input.
This function is available on inputs C and D.

* Dual Edge Timer: Designed to measure from one incoming signal
pulse edge to another incoming signal pulse edge. The user selects
whether to measure between rising edges, falling edges, etc.

Making Selections

Each of the primary functions uses one or two input terminals for making connections to field
devices (plus a common). Combinations of the listed functions are possible. The Config I/O
dialog box disallows any unsupported configurations.

As a selection is made at Input box A, the assigned function is displayed under the Function 1
area. For Input box B the selected function is displayed under the Function 2 area (Selections
in box B will be unavailable when Quad Counter is selected in box A). For input function
boxes C and D, as selections are made, these are displayed as modifiers to their respective
functions (A or B).

As an example, click on Counter from box A, the relevant parameters are displayed under
Function 1 header (Up or Down Counter, Count In, Reset Value and a Ruler icon).
Choosing a “modifier” from box C or D will add another parameter to the respective
function area.

= NOTE: Notice that the selection choices in the Outputs panel change based on selections made in the Inputs
—— | panel, congruently as selections are made in Outputs panel, available Inputs selections are changed.

The following pages describe the function selections available in the Config I/0 dialog box.
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- Chapter 5: CTRIO Workbench, Configuring Inputs

Counter Function

The CTRIO(2) module supports up or down counting using
|Zl DL single-ended encoders (or other single-ended pulse sources) as
7] win inputs. Encoders, proximity sensors, etc., can be connected to

Input A and/or Input B on either channel or both channels.

>

=
>
£

=
5
5]

E

SSE©

M NI The C and D Inputs are available to modify the A and B

Inputs such as Reset, Inhibit, or Capture. These functions

=
i}

80860

~
s
)
)

are explained later in this chapter. The CTRIO(2) discrete
output(s) can be assigned to the Counter function using the
Preset Tables dialog box. Refer to Chapter 6, Creating and
Using the Output Preset Tables (6-8), for details.

a
8

OESESRS

Q
8

~
3

o

— NOTE: To insure proper operation, the field device wiring and the
configuration must be compatible. For wiring information see
Chapter 3 “Installation and Field Wiring”.

=

OISEWESEO)

~

The module’s four input terminals are represented by A, B, C,
and D boxes on the left side of this dialog box. If wiring the counter input to terminal 1A,
select the Channel 1 tab near the top of this window and click “Counter” (a) in box A.

At this point, four decisions are required to configure the input at 1A.

1. Select count Up or count Down in Function 1 panel. Click the button
labeled Up (or Down) (b)to view the opposite count value.

2. Each input pulse is counted. Designate

whether the count is to register on the rising a1 | chone]

edge of the pulse, the falling edge, or both. @}ﬂi'm [ -

The button with the graphical representation s o ] oty LT Pl
[T i

s [/
iscrete an Ch /Pl

of a pulse (c) toggles between these options. ©

3. The Reset value is assigned by clicking
in the data input field (d) and typing a
value. This value is for hardwired resets.
When the hardwired reset is activated, the
count value returns to the reset value.

4. The last remaining decision to be made

is about scaling. Clicking on the button
(e) with the ruler symbol opens the
Scaling Wizard. The Scaling Wizard

is intelligent in that it offers scaling

options that are appropriate for the
input selections. The scaling wizard
will be discussed later in this chapter.
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Chapter 5: CTRIO Workbench, Configuring Inputs.

Quadrature Counter

The CTRIO(2) module supports quadrature counting
using quadrature encoders as inputs. Connect the
encoder to input A and input B on either channel. A
second quadrature encoder can be connected to the
other channel. The C and D inputs are available to
control the quadrature input counting. The C and
D inputs can be used for Reset, Inhibit, or Capture.
These functions are explained later in this chapter. The
CTRIO(2) discrete output(s) can be assigned to the
Quad Counter function using the Preset Tables dialog
box. Refer to Chapter 6 Creating and Using the Output
Preset Tables (6-8), for details.

gseo
>

z
F
[ve]

§
00 O

)
8

VESESRS
DS ®6

A
S

<
3

S
~

NOTE: To insure proper operation, the field device wiring and the configuration must be compatible. For
wiring information see Chapter 3 “Installation and Field Wiring” topic.

Notice the A, B, C, and D boxes down the left side of this dialog box panel represent the
module’s four input terminals. If wiring

Configure 10 x|

quadrature counter inputs to terminal 1A chaelt | chameiz] Outuss |

~ Function 1

and 1B, select Channel 1 tab near the top E e e e | | ]
of this window and click “Quad Counter” E H x ke el
E| Countin Pulse [CW/CCW)

. . . . Discrete on Chl/Frl
in box A. Notice that input B options are

now grayed out and slaved to input A. [E] [P - —
Walue
At this point, there are three decisions to
make regarding quadrature input: ¢ e e
Resat Fn 1
Pulse [Step/Dir]
1. A multiplier can be applied to the ety

quadrature input to increase its
resolution. Select “1X”, “2X”, or
“4X.” (1X = pulses processed on
leading edge of input A, 2X = pulses
are processed on both edges of input A, ]

A = pulses processed o b0t cdgcs of - ————————
input A and both edges of input B).

Unassigned

Discrete on Chil/Frt

2. The “Reset Value” is assigned by clicking in the data input field and typing in a value.
When the count is reset, using any of the reset methods, the count value returns to the
Reset Value. The reset options are described in more detail later in this chapter.

3. The last remaining decision to be made is about scaling. Clicking the button with
the ruler symbol starts the Scaling Wizard. The Scaling Wizard is intelligent in
that it offers only those scaling options that are appropriate for the input selections.
The scaling wizard in is discussed in greater detail later in this chapter.
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Pulse Catch

The Pulse Catch function allows a very short duration pulse to be qualified and lengthened
M o to a time period long enough to guarantee that it is seen by the CPU scan. CPU scans

necessarily vary with the length and complexity of the user’s program. A scan frequency of
|Zl Win  several milliseconds is possible. On a conventional discrete input module, if a pulse is shorter

V] m than one scan time, there is a chance the CPU will not see the pulse.
The CTRIO(2) module’s Pulse Catch function sees the fast incoming signal and holds its
status in a status bit until the CPU can =
see it. A discrete output(s) can also be rareel | Cra 2]
tied to follow the Pulse Catch input. i pocten!
m Unassigne Pulse Catch
fAadaL NOTE: To insure proper operation, the field ] e 1]
‘E device wiring and the configuration must i
be compatible. For wiring information see 6| [ T— e [T
Chapter 3 “Installation and Field Wiring”. Discrele on Ch1 /P
. , .
Notice that the module’s four input G prem— e — |
terminals are represented by the A, B, e e
C, and D boxes along the left side of Disrsecn CA1/Frt
this dialog box. If wiring an input to
terminal 1C, select the Channel 1 tab ol Etdeootch R o on G El
near the top of this window and click
Pulse Catch in box C.
Three selections must be made in [Fe]
conjunction with the Pulse Catch  —
option.

1. First, a decision must be made whether to look for the rising edge of the pulse or
the falling edge of the pulse. This is a critical decision. Careful attention should be
paid to the type of output the field device generates. If the signal voltage is normally
low, but a short duration pulse
sends the signal to the ON
state, use rising edge as trigger _)l
OFF, and falling edge as trigger
ON for the reverse situation. ” x

Minimum Width In

v

2. The second decision is the Pulse Catch
minimum pulse width to capture. Input
Transients below this width will
not be recorded. Set this value

by typing the desired value in the
“Minimum Width In” field. Bt

3. The final decision to be made
is the length of pulse the Pulse OUT Wicith
CTRIO(2) module should
send in response to the input
pulse. Make this setting by
typing in the desired value in the “Pulse Out Width” field.

[~—|
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Edge Timer

MV o
V] win
M m

The Edge Timer measures the time between edges on an
input. This function is available on inputs C and D. The

>

CTRIO(2) discrete output(s) can be assigned to the timer |2 @m
function using the Preset Tables dialog box. Refer to =0 @](
Chapter 6 Creating and Using the Output Preser Tables (6-8) Q) @ c
for details. g e | LJ LI [
A scaling option is available with the Edge Timer to convert |, "
the time measured to a calculated rate, like flow or velocity. C”g =
NOTE: To insure proper operation, the field device wiring and the “Q @VO
configuration must be compatible. For wiring information see o D
Chapter 3 “Installation and Field Wiring”. Z o
'S o

Notice that the module’s four input terminals are represented
by the A, B, C, and D boxes down the left side of this dialog
box. When wiring an input to terminal 1C, select the Channel 1 tab near the top of this
window and click Edge Timer in box C.

At this point, four decisions must be made Ermmm

regarding the input at 1C. e
) ) ) m Edga Timer |
1. First, designate which edges to use. [
There are four options: — S

Enable Timeout [~

* Rising edge to rising edge
e Falling edge to falling edge —f_

* Rising edge to fallingedge 1

e Falling edge to rising edge  —1 j—

2. The “Free Run” option is assigned by
clicking in the appropriate box. If the
application calls for velocity measurements
to be taken at the commencement of some event, do not use Free Run. If the application
calls for velocity measurement on a continuous (moving average) basis, choose Free Run.

3. The “Enable Timeout” option is assigned by clicking in the appropriate box and specifying a
Timeout period. Once the timer is enabled, the Timeout Bit is set if the time that it takes the
CTRIO(2) to see the configured input edge exceeds the specified Timeout Period. Also, if the
time before the CTRIO(2) sees the next configured edge exceeds the specified Timeout Period,
the Timeout bit is set. More information about the Timeout function can be found in Chapter 6.

4. The last remaining decision to be made is about scaling. Clicking the button
with the tape measure symbol starts the Scaling Wizard. The Scaling Wizard
is intelligent in that it offers scaling options that are appropriate for the
chosen input selections. This will be discuss later in this chapter.
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Dual Edge Timer

The Dual Edge Timer is designed to measure from a pulse edge on one incoming signal to a
pulse edge on another incoming signal. The user selects whether to measure between rising
M DL edges, falling edges, etc. The choices are summarized in the tables below. The CTRIO(2)
|ZI Win discrete output(s) can be assigned to the Dual Edge Timer function using the Preset Tables
dialog box. Refer to Creating and Using the Output Preset Tables section (6-8), in Chapter 6 for
M m details. A scaling option is available with the Dual Edge Timer to convert the time measured to
a calculated rate, like flow or velocity.

_In_r—.
[ Dual Edge Timer at Function 1| [ Dual Edge Timer at Function 2 |
Rising edge of C to rising edge of D —r— Rising edge of D to rising edge of C
Rising edge of C to falling edge of D — 1 |Rising edge of D to falling edge of C
Falling edge of C to rising edge of D 1, Falling edge of D to rising edge of C
Falling edge of C to falling edge of D — 1 Falling edge of D to falling edge of C
1
- L

NOTE: To insure proper operation, the field device wiring and the configuration must be compatible. For
wiring information see Chapter 3 “Installation and Field Wiring”.

Notice the four boxes, A, B, C, and D, along the left side of this dialog panel represent input
terminals on the module. If wiring inputs to terminals 1C and 1D, select the Channel 1 tab
near the top of this window and click “Dual Edge Timer” in box C or D.

Configure 10

Channel 1 | Channel 2|

Outputs |

Inpu

i~ Function 1

Dual Edge Timer Jé” | Unassigned | J
= P [©
T Pulss (Step/Dir)
[E] eagetin - Pulse (CW/CCW)
5| Edgezin —F Discret an Chl /Fnl
Free Run r
Enable Timeout [ | Unassigned | J
5] o= Fon 1]
Timeaut |0 us Discrete on Chl Fnl
~Funelion 2
Unassigned e M E
Pulse Calch Raw
E e Timer Pulss (Step/Dir)
Pulss (Cw/CCW)
Discrete on Chil /Fnl
Slaved 10T | Unassigned | J
il P El
Discrete on Chil /Frl
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At this point, four decisions must be made regarding the input at 1C or 1D.
1. First, designate the pulse edges to measure between.

2. If the application calls for velocity measurement on a continuous basis,
choose Free Run. The “Free Run” option is assigned by clicking in the
appropriate box. If the application calls for velocity measurements to be
taken at the commencement of some event, do not use Free Run.

3. The “Enable Timeout” option is assigned by clicking in the appropriate box and
specifying a Timeout period. Once the timer is enabled, the Timeout Bit is set
if the time that it takes the CTRIO(2) to see the configured input edge exceeds
the specified Timeout Period. Also, if the time elapsed before the CTRIO(2) sees
the next configured edge exceeds the specified Timeout Period, the Timeout bit is
set. More information about the Timeout function can be found in chapter 6.

4. The last remaining decision to be made is about scaling. Clicking the
tape measure icon with opens the Scaling Wizard. The Scaling Wizard is
intelligent in that it offers scaling options that are appropriate for selected
input selections. The scaling wizard is discussed later in this chapter.

Configure TO x|
Channel 1 | Channel 2 Dutputs |
~Inpu ~Function 1
E Dual Edge Timer é’ Unagsigned
Faw
T Fulse [Step/Dir)
S - Pulse (Cwi/CCW)
5| Edgezin —F Discrete on il /Pl
Fiee Run r
Enable Timeout [~ Unassigned J
o] fE=E ]

Raw
Timeout [0 us Diserete an Chl

. r~ Function 2
Unassigned
Pulse Catch
Edge Timer Pulse: [Step/Dir]
Pulse: [Cw//CCW]
Discrete on Ch1/Fnl

Raw
Discrete on Chi/Fni

Cangel
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Reset FN1 and Reset FN2
(Hard Resets for Counters Only)

Reset FN1 is available only if a Counter

or Quad Counter is selected as the |
primary function. For example, if either
counter function is chosen on terminal
1A, (single-ended or quadrature) terminal
1C may be selected for a hard reset signal.
Other options are available on terminal
1D such as Capture and Inhibit (see next page).

Reset FN2 is available if terminal 1B is chosen for
a counter input. Reset FN2 will reset the counter
connected to terminal 1B.

Two distinct types of hard resets are available. One
is an edge reset. The other is a level reset. The Edge
Reset sets the current count to zero on the specified
edge (rising or falling) of the reset pulse (see upper
example). The Level Reset resets the count to zero (as
long as the reset pulse is held high (or low) depending
on configuration. When the reset pulse disappears, the
count resumes (see lower example).

If the Reset options are not available in the Configure
I/0 dialog box, then the selected input functions do
not use the reset modifier.

NOTE: Reset FNT and Reset FN2 represent hard-wired
inputs to terminal C or D. An appropriate field device must
be connected to the designated terminal to perform the reset
function.

Soft Resets

Soft resets are available by turning on the appropriate
control bit in the control program (Counters only) or
by using the Reset Count function within a Discrete
Output Preset Table configuration (Counters/Timers).
Counter control bit resets are always level resets,
meaning they hold the count at zero until the reset bit
is turned off.
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Chapter 5: CTRIO Workbench, Configuring Inputs.

Capture FN1

Capture FN1 is available only if a Counter or Quad Counter is selected as the primary function.

M o For example, if either counter function on terminal 1A is selected, then the option of using
terminal 1D for a capture signal is presented.

Capture EN1 “snapshots” the current count into the 2nd DWord register (Parameter 2). The
M NI Capture feature is available with a single-ended Counter on input A or a Quad Counter on
inputs A and B.

‘E NOTE: Capture FN1 represents a hard-wired input to terminal D. An appropriate field device must be
connected to the designated terminal to perform the capture function.

Inhibit FN1

Inhibit FN1 is available only if a Counter or Quad Counter is selected as the primary function.
For example, if either counter function is chosen on terminal 1A, then an option of using
terminal 1D for an inhibit signal is presented.

The Inhibit FN1 signal prevents the CTRIO(2) from counting pulses. The Inhibit feature is
available with the “A” Counter or Quad Counter on each channel.

— NOTE: Inhibit FN1 represents a hard-wired input to terminal D. An appropriate field device must be
— connected to the designated terminal to perform the inhibit function.

Limit Out

Limit Out is used for monitoring a discrete input for position feedback while homing an output.

If using a CTRIO2 module, Trapezoid with Limits will nearly always be a better profile option
than using a Home Search profile to find the home position. Refer to Home an Output earlier
in this manual for a comparison of the available options.

Limit Out on terminals 1C and 1D is only available if an output is configured as Pulse.
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Introduction to the Scaling Wizard
Scaling raw signals to engineering units is
M DL accomplished using the Scaling Wizard. Start | -Function
V] win the Scaling Wizard by c.licking the rul?r button U | counter @
on the Configure IO dialog box. This button
M NI appears only after one of the Counter or Timer | [&| gounin  TLILI|

functions is selected.

The Scaling Wizard options are different for the
Counter functions as compared with the Timer fest o
functions. “Position” and “Rate” scaling are
available when a Counter function is selected.
“Interval” scaling is available when selecting a
Timing function.

The following text steps through the dialogs used for each scaling type. Substitute appropriate
values to set up scaling for the application.

Scaling Wizard Examples for Counter Functions
On the Scaling Wizard select the appropriate scaling type:

° None’ POSitiOn, or Scaling Wizard - Select Scaling Type
Rate. No scaling is [ seaingues | Function [ Useduin. | Moles
aCCOmpliShed lf the £ None No scaling provided

None button is selected.

Conveits raw counts to engineering Counter Typically used for units of distance,

units using linear interpolation. Lser Quad counter postian, size, etc.
provvides min 1w, max raw, min
scaled and max scaled values

* Position scaling is

. " Rate Caonverts count rate to engineeting Counter Tupically uzed fiar units of speed, fow,
approprlate for units by sampling count, normalizingto  Quad counter wvelocity, ete. Rate is prefened over
desired timebase. and scaling to Interval for count frequencies ower
. d engineering units. BkHz, although it may be used for lower
measuring distance, frequencies with increased sample
times.
position, or size.
) [ tenal Conwerts count time to engineering Edge Timer Like Rate, Interval is typically used for
units by measuring pulse width, Dual Edge Timer urits of speed, flow, velocity, ete.
° . : . corverting to frequency, nomalizing  Interval Timer Interval is prefened over Rate when the
Rate SCallng 1S approprlate to desited tmebase, and scaling to count frequency s lower than SkHz,
N engineening units. although it may be used as high 10kHz
fol‘ Veloc[ty’ RPM) with acceptable accuracy.
flow, or similar rate

based measurements. " —

Read the Notes and other information on this panel before leaving this window.

NOTE: If the input pulse rate is always slower than 5kHz, consider using Interval scaling on a Timer input
instead of Rate scaling on a Counter input.

Position Scaling (Counter)
To select Position Scaling, click the radio button beside the word Position. Click Next to
move to the Output Settings dialog box.

Notice on the Output Settings dialog box the field for engineering units. Enter an appropriate
value for Position Scaling, for example yards, feet, meters, cubic inches, etc. Seven data types
are available including BCD (to make values more easily used by DirecsLOGIC PLCs).
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Click Next, to open the Scaling Wizard
Position Settings dialog box. It is here that the
span of raw counts that equates to a span of | Engieering Urits: B8 | upto 4 characters]
engineering units is entered.

Scaling Wizard - Output Settings

Output Format: Floating Paint

Integer [rounded)

Integer 101 implied decimal place]
Integer x100 [2 implied decimal places]
BCD [rounded)

BCD «10 (1 implied decimal place]
BCD =100 [2 implied decimal places]

-
This window contains a calculator to double ﬁ
check the meaning of selected Position Settings. ~
Enter a value into the Raw Value field to see C
the equivalent value in engineering units. ;

Scaling Wizard - Position Settings el [ | ezt I

Fimirnum Faw Yalue: ID— counts
Faximunn B aw W alue: IW counts
Firirnurmn 5 caled Y alue: IU— nids
f awimurn Scaled Value: Ir piz

[ Paosition Scaling Calculator

Enter a raw count value bo confirm scaling
configuration.

RawValus: | 250 counts

Scaledalue: |75 pds

Carcel | < Back | Firish I
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Rate Scaling (Counter)

To select Rate Scaling, click the radio button beside the word Rate. Click
Next to move to the Scaling Wizard - Output Settings dialog box.

5caling Wizard - Dutput Settings
On the Output Settings dialog panel, notice

. . . 0 ; . HPM
the field for engineering units. Enter an Engineering Urits: [FFM] {up to 4 characters

appropriate value for Rate Scaling, RPM, Output Farmat: ¢ Floating Point
fps, flow, etc. Seven data types are available :: Integer founded)
. ! 5 Integer «10 [1 implied decimal place]
including BCD (to make values more easily  Integer 100 [2 implied decimal places)
used by DirecsLOGIC PLCs). € BLD [rounded)

" BCD 10 [1 implied decimal place)

" BCD %100 (2 implied decimal places)

Cancel | < Back | Mext > I

Click Next, to open the Scaling Wizard EElREOCRGEIELIIT
- Rate Settings dialog box. On this panel | -UnitDefiniion
enter the counts per unit of time and the | courts unit |'° [ Pale Scaling Calculabor
im A le offset is al rovi Enter a count value and sample
time base scale offset is also provided to ST o i e il
adjust the result by a constant amount. configuration.

. . . Unit Time Base
This window contains a calculator to dot}ble PO Countsinsample: [000 =]
check the Rate Settings. Enter a value into £ soconds
the Raw Value field to see the equivalent (‘: minutes Sample Tine:  [i000 = ms
value in engineering units. hours Scaled Value: (300
As an example, with a 1000 pulse/revolution | e optian St S
encoder used to measure RPM (of the Cae Intereat |10 hims C
encoder shaft), enter 1000 for the Counts/ min o ma
unit and “minutes” as the Time Base. A

check using the calculator (over a sample
g ( p Cancel | < Back | Finish I

time of 1000 ms = 1 second) reveals that
5000 counts equals 300RPM.

5000 counts/1000 counts per rev = 5 revolutions;
5 revolutions/1 sec x 60 sec= 300 RPM

Data Smoothing allows rolling averages to be taken to calculate a value.
Min = 1 sample, max = 25 samples in the rolling average.

Calc Interval — This tells the CTRIO how often to calculate the rate. Choose a Calc Interval
larger than the slowest rate at which pulses will usually arrive.

NOTE: If the input pulse rate is always slower than 5kHz, consider using Interval scaling on a Timer input
instead of Rate scaling on a Counter input.
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Using the Scaling Wizard with Timer Functions

Scaling raw signals to engineering units is accomplished Er— =g
using the Scaling Wizard. Start the Scaling Wizard by @ b=l
clicking the “ruler button” (a) on the Configure IO dialog Eoueiling
panel. This button appears only after selecting one of the b [
Timer functions. o] e (i
Free Run T
“ea e it

Interval Scaling (Timer)
To select Interval Scaling, click the radio button beside the word Interval.
Now, click Next to move to the Scaling Wizard - Output Settings dialog
box.

On the Output Settings dialog box notice the | Elabt Rl LELIlLr
field for engineering units. Enter an appropriate
value for Interval Scaling, RPM, fps, flow, etc.
Seven data types are available including BCD (to
make values more easily used by DirectLOGIC
PLCs). Click Next, to open the Scaling Wizard
Interval Settings dialog box.

Engineering U nits: IE [up to 4 characters]

Output Farmat: " Floating Point

Integer [rounded)

Integer 10 (1 implied decimal place)
Integer 100 [2 implied decimal places)
BECD [rounded)

BCD «10[1 implied decimal place]
BCD «100 [2 implied decimal places)

Cancel | < Back | Mext > I

i lie e lie Nielio]

In the counts/unit field, enter how many

pulses should pass in one unit of time (in

the time base of the engineering units) for %]

the engineering units to equal 1 unit of | -yt Defirition Data Smocthing

measure. Then, select the unit time base _ ’V .
Counts £ unit: |2

(of the engineering units).

For example, use interval scaling to | | ScaleDffset o
determine the revolutions per second

[ Interval Scaling Calculator

Uit Time Base

. . . . Enter a pulse interval [in

(RPS) of a rotating object with pickups o M microsecands) b confim sealing
. milseconds i i
every 180°. At 1 RPS, two pulses will pass a configuration.
N A . . + zeconds . -
in 1s (seconds is time base of engineering " minutes Puise Time: [250000 =
. s ) o

units), so enter 2 in Cf)unts/ unit and aurs I -
select seconds for Unit Time Base.
To verify, enter the time between pulses in Cancel | <Back |[ Fiish |

the calculator. If the device were rotating
at 2 RPS, a pulse would occur every
250,000ps.

Data Smoothing - This is a slider adjustment that has 10 positions from min to max. Moving
the slider toward max increases the number of samples that are averaged together. This provides
a smoothing affect in the rate scale value, i.e., so that it doesn’t jump around. The positions
from min to max represent 1, 2, 3, 5, 7, 10, 13, 17, 21 and 25 samples.
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- Chapter 6: CTRIO Workbench, Configuring Outputs
Configure 1/0 Dialog Overview

] o The Configure I/O dialog box (pictured below) is where input and output functions are
assigned to the module. The choice of input and output functions determines which options

M Win  are available.

|ZI NI The input and output function boxes prompt you with selections
for supported functions. The configuration software allows only
supported selections.

For DirectLOGIC users, click on the “Config 10...” button to | Config 10... |

arrive at a dialog box shown below. Notice that the window has a

tab for each input Channel. Remember that the HO-CTRIO(2) only has one input channel
(left graphic).

kadule Canfiguration

‘E NOTE: You do not have to be in PROGRAM mode to enter the Configure 10 dialog box, however you must
be in PROGRAM mode to write the configuration to the CTRIO(2) module.

H2, H4, T1H-CTRIO, H2-CTRIO2 HO-CTRIO(2)
Configure 1/0 Dialog Configure 1/O Dialog
Channel 1 | Chanel 2| Outputs | Channel 1 | Outputs |
| —Function1 ~Function 1
m Counter Raw m m Counter Raw m
Ouad Counter Pulse [Step/Dir] Quad Counter Pulse {Step/Dir]
Pulse (Cw/CCW Pulse [Cw/CCW]
| Unassioned | J | Unassigned |
E Counter IF Counter
~Function 2 ~Functonz -
E Pulze Catch E Pulse Catch E
Edge Timer Edae Timer
Dual Edge Timer Dual Edge Timer
E Pulse Catch E Pulse Catch E
Edge Timer Edge Timer
Dual Edge Timer Duial Edge Timer

The input options are listed by function. Four boxes labeled A, B, C, and D correspond to the
input terminals on the face of the module (1A-1D or 2A-2D; A-D for the HO-CTRIO(2)).
The Output functions are listed as 0, 1, 2, and 3. These numbers correspond to the markings
on the module output terminals [(Y0-Y3)(C0-C3); YO-Y1 for the HO-CTRIO(2)].

Be sure to write the changes to the module from Workbench when the configuration is
M DL complete. For example, you might click on Pulse(step/dir) in the “0” box, then OK to return
M Win  to the main Workbench window. Once you arrive back at the main window, you must click
M NI Write Module to save your selection to the module. The module will need to be in Program
Mode to perform the Write Module operation. If you do not perform the Write Module
operation (or a Write File operation) any configuration changes you made will be lost upon
quitting Workbench. This applies to all changes to the module configuration.
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Output Function Selections

Supported Functions

The module supports four output functions (five if CTRIO2):

V] o
V] win

M m

* Pulse (Step/Direction): Use for motor control. The control program sends profiles or calls stored
profiles that define the movements.

* Raw: The control program has simple ON/OFF control of the output.

* Pulse (CW/CCW): Use for motor control. The control program sends profiles or calls stored
profiles that define the movements.

¢ Discrete Ch(1,2)/Fn(1,2): CTRIO(2) has precision ON/OFF control of the output, determined by:

a. Preset Table: ON/OFF as events of a preset table occur. Preset table monitors a
counter input. Presets occur in order only.

b. Programmable Limit Switch (PLS): ON/OFF depending on current region in the
table. PLS monitors a counter input.

c. Pulse Catch: Precise ON/OFF of an output as an input pulses ON or OFF.

d. Level Mode: Only available on a counter input that is scaled to a rate. Similar to a

PLS, but only offers one threshold. Also offers a deadband.

e (CTRIO2) Discrete on Pulse Out (0/1; 2/3) has precision ON/
OFF control of the output, determined by:

a. Preset Table: ON/OFF as events of the preset table occur. Preset table
monitors a pulse output position. Presets occur in order only.

b. Programmable Limit Switch (PLS): ON/OFF depending on current
region in the table. PLS monitors a pulse output position.
Each function uses one or two output terminals for making connections to field devices (plus a

common). Combinations of the listed functions are possible. The configuration dialog allows
only supported configurations.

Pulze Profile Tables
The following pages describe the function selections

available in the Config I/O Outputs panel.

CTRIO Memory Usage: Pulse Profiles and Preset
Tables

CTRIO configuration software can create a maximum
of 255 predefined Pulse Profiles. Pulse Profiles
available is 255 minus the number of predefined
Preset Tables. Pulse Profiles and Preset Tables

Pulse Profiles

File 2 - Trapezaid 1
File 3 - Dynarnic: Position
File 4 - 5 Curve

File 5 - Symmetric 5 Curve

File & - Diill Home Search

Copy |

Delete... |

10 Map... |

Config Information

Tatal Blocks: | 256

are saved as File 1 through File 255. The module Free Blocks: | 248 Preset Tables...l
has 256 Total Blocks of memory allocated for Config Status :
Pulse Profiles and Preset Tables usage. Same as Module M
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Raw Output

The CTRIO(2) module supports a Raw output mode that | @m
allows the CPU/controller program to have direct access to | 2
MV o s D
the module output points. Each output can be configured | — @
|ZI Win  for Raw output mode and each will have a unique control bit. @ a°
M Wﬁ e
NOTE: To insure proper operation, the field device wiring and the @ e"
configuration must be compatible. For wiring information see " o°
Chapter 3. @ _w
°2 @‘ J L L L
v”% @LI
Refer to (A-6) Outpur Control Bit Definitions (Raw Mode) in g"

Appendix A for Raw output control bit addressing.

The module’s output terminals
are represented by the 0, 1, 2,
and 3 boxes (0 and 1 for the

HO0-CTRIO(2)) along the right side
of this dialog box.

Edge T,
Dual Edge Timer
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Chapter 6: CTRIO Workbench, Configuring Outputs.

Discrete Outputs

The HO-CTRIO(2) modules have two discrete outputs (YO-Y1),
M oL all other CTRIO(2) modules have four discrete outputs numbered  gupus|
Y0-Y3(C0-C3). When the Discrete option is selected, a variety of

|ZI Win  functions can be assigned to the output: Single Preset, PLS, Preset Lressored [
M NI Table, Level Mode or Pulse Catch. Each function is described on the Fuse [Step/Dil
following pages. ¥ h
Creating and Using a Single Preset Unacsgned Il
The outputs can respond to presets assigned by the user in the | |Bimeteen oo
Configure 10 dialog.

The four outputs can all be assigned to one function, or they can be

grouped within functions and within channels in any manner selected | R Iz
Pulze [Step/Di
by the user. Fulke {cxfxpfcc'{/]v]

. . . . Discrete on Chi/Fni
To assign single output presets, begin by selecting the Output on the

Configure 10 dialog. The outputs are identified based on terminal
number. In the example to the right, output terminal “0” is designated
for a discrete output, i.e. Discrete on Ch1/Fnl counter.

Once the output selection is made,

~Select Default Preset Command————————— & a Preset button appears on the
£ None Configure IO dialog

panel.  The button 0: Preset
is labeled as shown.
The leading numeral represents the number of the output
terminal. Clicking on the Preset button causes the Default

BETaDiest  EdiPresel. | Output Settings dialog to pop up (on left). Default settings
are loaded on power-up.

Raw
Discrete on Chi/Fni

' Load Table

Table Number: |1 Select Tiatle |

o

Scales:
On the Default Output Settings dialog, select “Use Single
Preset”. We will discuss Preset Tables later in this chapter.
Now, click Edit Preset to arrive at the Edit Preset Entry
dialog.

Six output functions are available (as shown in the figure
below). Set the Preset value in engineering units if the signal has been scaled or in raw count
if the signal has not been scaled. Refer to Chapter 5 for a discussion on scaling. Pulse On
and Pulse Off require a Pulse Time setting. The [rrmrmpr=m—

Pulse Time is set in ms (1 sec = 1000 ms).

Set Writes output ON (maintained) " Reset d et
Reset Writes output OFF ?. EEEZ g; —

Pulse On Writes output ON for specified time . ID— -
Pulse Off Writes output OFF for specified time " Beset Count

Toggle Changes state of output

Reset Count | Resets the count to Reset Value
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Creating and Using the Programmable Limit Switch (CTRIO2 only)

MV o
V] win
M m

A Programmable Limit Switch (PLS) is a discrete output table used to turn an output ON or
OFF at multiple points across an input’s range.

The PLS function is only available in the CTRIO2 modules. A PLS table must be created in
the CTRIO2 module configuration. Once created, it can be edited using the configuration
application.

To use a PLS table, an output must be configured as a discrete output paired with a counter
or timer input function. For example, Channel 1 inputs A and B could be configured for
quadrature counting, which would be Channell Functionl. Output 0 could be configured
as Discrete on Ch1/Fnl. When a PLS table is loaded for Output 0, the CTRIO2 module
will monitor the input value for Ch1/Fnl (Channell quad counter) and Output 0 will be the
output turned ON and OFF by the table.

Configure IO x|

Channel 1 | Channsi2 | Outputs |

~Inpui ~Function 1

[ | [Urassignea Quadrature Countet <& Unassigned [0
Counter Raw
Pulse (Step/Di)

n
B Countln _1X Pulse [C//CCW

m Slaved (0 A M m
Reset l—n Raw
Value Discrete on Chil /Fnl
~Functonz———————————————
Unassined Unocsiared | J
E Fieset Fn 1 Raw 2
Pulse (Step/Di]
Pulse (Cw//CCw)
Discrete on Chl/Fnl
[Tl § L nassigned M ﬂ
D Inhibit Fri 1 Raw I_
Capture Fn 1 Discrete on Chl/Fni
Pulse Caich
Edge Timer
Dual Edge Timer
oK Cancel

NOTE: Since a CTRIOZ2 Output’s function is fixed in the configuration, an output cannot be changed
programmatically to reference a different input function. This specific change requires a configuration
change and project transfer.
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Chapter 6: CTRIO Workbench, Configuring Outputs.

To create a PLS table, click the “Discrete Tables...” button (a) then click the “Add PLS Table...
(CTRIO2)” button (b).

x
- Tables
42 CTRIO Workbench - Add Preset Table: |
i~ Current PLC [ CumentModule———————— ( b Add PLS Table... [CTRIDZ)

Type: Name:
D220 (5l Edt.. |

Address Description:
[ =0ffine = Copy, |
Camm Status: Delete |

* Dffling

Select PLC |
~ Madule Canfiguration
rInstalled Modules — Config 0 B I

Chl/Fn1 TOErT Pilze Thutpulb
Step / Ditection I—‘
Chl/Fn2

Chzﬂ'Flﬂ| Out 2 | Unassigned Special
Updete Fimmare
Fescan | Ch2/Fn2
Herdvare Infa
~Config Information—
Total Blocks: | 256 OMap..  [inputs:[ V2000 Ouputs: [ V2030 Elear Canfig

Free Blocks: | 243 Discrete Tables... { €] tal Preset Tables: [ 0

Config Status
“Thanged™ Pulse Profies Totsl Pulse Profiles: [ 0 ot |

! ed
Enter a table name in the text box (c), then click OK. Use the buttons on the right to build
and modify a PLS table (d). If an input channel has scaling, it will show in the Scales list, and
entries can optionally be entered in scaled units after selecting the appropriate entry in the
Scales list (e).

Out 3 | Unassigned

x
File Numbsg “ Default Dutput State: & 0F € On d
Name: (G
Add PLS Entry..
X
Seals: |
Output ON when greater than or equal to: [45 e
AND less than: [235
NOTE: PLS Tables are ax Cancel
stored a3 RAMW counts.
The scales are provided
to simplify table editing by 0K
allowing value entryin
scaled units. Cancel

The table entries are very simple. Select a default value for the discrete output; the output will
be in this state if the input is not within a defined range (f). Add an entry for each range of
input values where the output should be in the opposite state.

NOTE: Unlike a preset table, events in a PLS table can occur in any order, even simultaneously.
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Creating and Using the Output Preset Tables

Preset tables can be used on an input configured for a: |[FFRITTEETE ]

Timer, not scaled ~ Preset Tables

File 1 - recipe 1

Quad/counter, not scaled

Counter, scaled to position.

Click the “Preset Tables...” button on Copy |
the main Workbench dialog. This mj

will open the Output Preset Tables ﬂl
dialog. To create a new table, click the “Add...” (or
“Edit...”) button. This will open the Edit Preset Table
dialog.

Build a Preset Table by adding preset entries one at
a time. Click the Add Preset... (or “Edit Preset...”) Exit
button to open the Edit Preset Entry dialog.

NOTE: The preset tables work similar to an event drum, not a programmable limit switch. For example,
in the Edit Preset Table dialog below, the output is SET at count 100. Once the output is SET, if the count
drops below 100, the output will not go OFF, it will remain SET. Once a Step is complete, the focus is on

the next step and that step only.

On the Edit Preset Entry dialog, select one of the six Output Functions. Set the preset value
in engineering units if the signal has been scaled. Set the preset value in raw count if the
signal has not been scaled (Scaling is discussed in Chapter 5, 5-9). Pulse On and Pulse Off

require a Pulse Time setting. During the Pulse

Output Time the table will be paused at the FIITEENED E
current table entry. The next table entry will  Fenumber |7 SEL0 fd Presel...
not be ev.aluated until after the Pulse Output | nene Puse DN for 2000 ms 9t 300 (e ey
Time expires. recipe 1
LDelete Preset
Scales:
. . . MEve g
The Pulse Time is set in ms (1,000 ms = 1 sec).
. . . Move Down
For the description of the Output Functions
see page 6-3. Seleea
To set a particular table as the default table, use Sort Descending
the Default Output Settings dialog described o | Cancel |
on page 6-5.

Edit Preset Entry E

Output Function

& cel Preset

" Resst IilmI

" Pulse On

 Pulse Off Pulse Time:

' Toggle IU .-

" Reset Count

o]

Cancel |
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Using the Discrete Outputs in Level Mode

If a Counter or Timer function is scaled to produce a rate, alarm level settings can be used to
trigger discrete outputs at values predetermined by the

user. 0: Level
Click the Level button on the Configure IO dialog.
This will open the Default Output Settings (Level x|
Mode) dialog box. The alarm level is set within this 5
efault Level Command
panel.
. " Mone
Also, a deadband percentage (in tenths of a percent) - _
can be set to prevent the output from changing too * DN when valuz s greater than [evel
frequently (chattering) near the Rate Level threshold. £ O when valug is less than level
“ON when value is greater than level” example: " [OFF wihen valus is greater than level
Consider a Discrete Output set to turn ON when " OFF when value is less than level
greater than 500 rpm and deadband is set to 10%.
The output will turn ON when the level rises above L= 500 I
500 rpm. Due to the 10% deadband, the level must -
Ceadband = I'IU 3, 4
fall below 450 rpm to turn back OFF. See example s

1 below. ak. I Cancel |

“OFF when value is less than level” example:
Consider a Discrete Output set to turn OFF when
less than 500 rpm and a deadband set to 10%. When the level drops below 500 rpm, the
output turns OFF. Due to the 10% deadband, the level must rise above 550 rpm for the
output to turn back ON. See example 2 below.

Vale «———+——+—————
---------- ON
@ ON when Value 1T
is = Level Setpoint v
--------------- OFF
---------------- y ON
@ OFF when Value
is < Level Setpoint "
--------- QOFF
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Using the Discrete Output For Pulse Output Function

Discrete on Pulse Out “x/x” is available on any CTRIO output, but only if there is an
output pair (i.e. Out0/Outl or Out2/Out3) configured for Pulse Output. Discrete on Pulse
Out “x/x” allows the output to be used in conjunction with the other pulse output pair and
a discrete output table. In other words, the Discrete Output state is determined by the Pulse
Output position value in a preset table. This works just like the Discrete Output On Chx/
Fnx function mentioned previously with the exception that the Preset or Level buttons are
not supported.

Outpuits | Outputs |

Unassigned ﬂ
Raw I_
igcrete on Chl/Fni X /[
ete on Pulze Out 2/3 Pulze [Cw /CCW)

Dizcrete on Chl/Fri

Discrete 5.1':':31

Outputs '

Unassighed J Slaved to 0 J Pair
~ E [ [
Discrete on Chi/Fr
Unassigned J
Faw I?
/[ Dizcrete on Chl/Fri
ChfCCW) Dizcrete o Pulze Out 041
/ Discrete on Chi/Fnl \
glllth::l Discrete
! Slaved to 2 Unassigned J Outputs
Pair E Fiaw El P

Discrete on Chi/Fni
Dizcrete on Pulse Out 04
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Pulse Outputs

The CTRIO module offers two axes of motion control (YO and Y1 as an axis and/

or Y2 and Y3 as an axis). The HO-CTRIO(2) has one axis of motion control (YO M DL
and Y1). The outputs can be configured for CW/CCW, or step and direction ] wi
operation. The outputs respond to profiles defined by the user and called by the "
user control program. The following pulse profiles are supported: [ZI NI

Trapezoid

S-Curve

Symmetrical S-Curve

Dynamic Positioning

Dynamic Velocity

Home Search

Free Form

Dynamic Positioning Plus (CTRIO2)
Trapezoid Plus (CTRIO2)
Trapezoid w/ Limits (CTRIO2)
Velocity Mode!

Run to Limit Mode!

Run to Position Mode!

NOTE 1: There are three additional pulse profiles that are available but are not created using the Pulse
Profile Tables. These profiles: Velocity Mode, Run to Limit Mode and Run to Position Mode, are
discussed at the end of this chapter. For details on setting up and using the Pulse Outputs see Chapter 9
“Output Functions”.

Configure 10

Channel 1 |5ham,g\z| Outputs |
n - Function 1
A ec Urassiohed J
[ o Io]
Quad Counter
Fuise [CW/CCW)
Gl Unessioned
| =
Funclion2————————————
E Unassianzd
Pulse Caich 2w

Edge Timer
Dual Edge Timer

Limit Out 0

iae Timer
Dual Edge Timer
Lirnit Out 0
Limit Out 2

0
Slavedto D m
Unassigned J
B [Z]
Fuise (5tep/Di
Slavedlo 2 E
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Creating Pulse Profiles

Click the Pulse Profiles button on the main Workbench dialog box.
This will open the Pulse Profile Tables dialog. To create a new profile,

Pulze Profiles |
click Add (or Edit). Q

Pulse Profile Tables

— Pulse Profiles

x

This will open the Edit Pulse Profile dialog.
On the Edit Pulse Profile dialog, select one of the ten Profile Types.

Edit Pulse Profile

x|
o —
Name: Peak Fieq —
1000 Hz :
Frofile Type: Total Time
1057 sac
Symmetrical 5-Curve Accel Time
\ynamic Positioning 1002 ms
Diynamic Velocity
Home Seaich Decel Time
Fre= Form 1006 ms
Dynamiz Pastioning Plus (CTRIDZ)
Trapeznid Plus [CTRIDZ)
Trapezoid w/Limits (CTAIOZ)
~File Stat
File Number: q Total Pulses: (10000 Accel Time: |1000 ms  Decel Time: |1000 ms
Tatal Entries Sta Freg [40 Hz  PosFieg 1000 Hz  EndFreg: [40 Hz
Bl sl i MOTE: The HxCTRIO's pulse outputs are imited to 25KHz. This profile has been ncreased
to B4KHz to support the HxCTRIOZ, while maintaining compatibilty with the Hz-CTRID
Calculate Proile IF vau requirz speeds beyand B4KHz for paur HyCTRID2, consider sing the Dynamic
Pasiion Plus or Trapezoid Plus profiles

Cancel

This dialog is used to name and define the pulse profile parameters. The various parameter
fields contain typical default values however, any valid parameter entries can be entered.
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- Chapter 7: CTRIO Workbench, I/0 Map

1/0 Map Dialog
M o
V] win
M m

The I/0 Map dialog panel is used to allocate base controller memory to be used with CTRIO(2)
modules. Each module will require unique memory ranges for exchanging data with the base
controller. All of the DirectLOGIC ladder examples use the “2 ranges” mode with the Input
Map starting at V2000 and the Output Map starting at V2030.

The I/O Map dialog is accessible from the main

Workbench dialog. On the main Workbench dialog, /0 M

click the button labeled I/O Map. ap.-- |
The I/O Map dialog shows the controller I/O memory

used by the CTRIO(2) module, divided into three groups: Input Functions, Output

Functions and System Functions. Just below the Map Display Mode field, you will see tabs
labeled Input Functions, Output Functions and System Functions.

Click on the Input Functions tab or Output Functions tab to display the CTRIO(2) module’s
assigned input or output functions (quad counter, pulse catch, pulse out, discrete out, etc.).
For each input and/or output function assigned, the I/O Map dialog displays the Input Data
(CTRIO > Controller) addresses and Output Data (Controller > CTRIO) addresses based
on the Map Display Mode and the starting I/O addresses specified (See Chapter 10 for the
memory map addresses and offset address tables).

Click on the System Functions tab to display the System Functions addressing. The command
bits are used when reading from and writing to the CTRIO(2)’s internal registers. The other
bits can be used to monitor the status of each individual I/O point on the module.

I/0 Map with DirectLOGIC PLC (2 ranges mode)

NOTE: Do not use “2 ranges” mode with a D2-240 CPU.

When using the CTRIO(2) module with a DirectfLOGIC PLC in “2 ranges” mode, enter
the starting V memory location for the

inputs and outputs in the appropriate fovap ]
fields at the top of the I/O Map dialog. EnsiewisGFLEP [ Gundi® - Entiensi P CF

. SttigV oddossriputs. [T | | tating ¥ s foruputs: [TEED
In the I/O Map dialog shown here, note foge | OEE | e fEmT

Input Map

oo =
that the Input, Output and Systems » | —

Functions addresses shown are in word
and bit-of-word formats. Thus, word | e
and bit-of-word addressing will need it

. . V20201 =t Resel Vale
to be used in the ladder logic program

to address the CTRIO(2)’s control and

status words/bits.

Output Functions

Input Diats (CTRI0->Contoller)  Input Diata [CTRID->Controller)

Ouitput Deta (Contioller> CTRID]  Output Dota (Conboller> CTAID)  Dukput Data (Contolier> CTAID]  Dukput Data [Contioller> CTRID)
V20541 = Fleset V20545 = Enable Capiure
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Chapter 7: CTRIO Workbench, I/0 Map -

I/0 Map with DirectLOGIC PLC (4 ranges mode)
When using the CTRIO(2) module with a DirectLOGIC PLC in “4 ranges” mode, enter the
starting V-memory location for the word inputs and outputs and the starting V-memory location
for the birinputs and outputs. Control relays (V40600 range) would usually be used for bit control.
In the I/O Map dialog below, note that Input, Output and Systems Functions addresses shown
are in word and Control Relay formats. Thus, word and Control Relay addressing will need
to be used in the ladder logic program to address the CTRIO(2) control and status words/bits.
Remember that the CTRIO(2) module will consume the address ranges listed in all four range

M o
Win
NI

fields.

poran |

Input Map: Cv Output Map——  Enable Read from PLC V-
Starting V' address for word inputs:  |/2000 Starting Y address for word outputs: [+2030
e zmoo0r s ez

Starting ' address for bitinputs: V40600 StartingV address for bit outputs:  [VADET]
e [A0omeETE || Range e —

Input Furcons | Outpt Fuctons | System Functios |

[ Ch1/Fn - Quad Counter
Input Dats (CTRID- Controler]

[ Chi/Fn2- Edge Timer [
Input Data (CTRID-> Controler)  Input Data (CTRID>Contiale)  Input Data (CTRIO->Contoller

/2000 2001 = Currert Count
VA0B00.1 [C1) = At Reset Value

Output D ata [Contoller> CTRID)

/2004 2005 = Previous Time
1/2006.2007 = Tirver
/405008 (C10) = Captured Start
/4000 3 [C11) = Capture Cormplete,
/4060010 (C12) = Tirned Out

Output Data (Controller>CTRIO)  Ouiput Dats (Controllr>CTRID)  Duiput Data (Contoler>CTRID

V40B10.1 (C201) = Riset

‘406108 (C210] = Enable Captue

Cancel Repat: Export

Counter I/0O User Manual, 3rd Ed., Rev. B
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I/0 Map with Direc . OGIC PLC with CTRIO(2) in ERM/EBC Network
— When using the CTRIO(2) module with a DirecsLOGIC PLC in an ERM/EBC network,
oL first configure the ERM network using the ERM Workbench utility. Then, from ERM
Win  Workbench, enter the CTRIO(2) module Starting input and output V-Map addresses into
M N CTRIO Workbench I/O Map starting V-memory location for the 47z inputs and outputs.

NOTE: If there is an 8-pt. discrete I/0 module preceding the CTRIO module in the EBC base, enter the
appropriate starting V-memory bit I/0 address in CTRIO Workbench with a V40xxx.8 address as shown in
the 1/0 Map example below (bottom right). This corrects the word offset created by the 8-pt. discrete /0
module. In the example below, note that V40416 Hi(8-15) is the starting ERM Workbench CTRIO input
V-Map location due to the 8-pt. discrete input module preceding the CTRIO module.

i Untitled - ERM Workbench =] |
Ele View Help
DS meggf s & F ‘1?\
- Ethemet Remete Masteu«{ — Ethemet Addiess Bl ~Module ID:
- | Sl Shalis 1. Configure ERM...
CFL:
Intertace: [T 0z [ [+ s [ [7 [& 2 Selet Slaves

Last ERM [ [0 [11 [12 [13 [14 [16 [16
Eror 3. Witte to ERM.
Click on slave # sbove

Tine of to see its Last Emor
feadERsias | im0

- Dearlast By | Slaves Enorlist |
Detailed ERM Status
1/0 Module [ 140 Paints [ PLCStat[ PLCEnd [ WMap [ Nates
Cresemveds Slave Status Bits XI0 W7 vAUAd
See Note EFM Status wiord X0 X3 VA4S
Above — Disable Slave Command Bits ¥a0 Y317 V40514
NHZ—EBE Ethernel Address[0) EO 62 00 18 AD] on IF;
Slave 14510t 0 8 Discrets Input %340 A7 VADHE Lo(0-7)
Slave 1450t 1 96 Discrete Input %350 QB07 V40416 HB15140424 Lo(07)
96 Discrete Oulput viD MG VAOS15v4D522
12 word utput v2100 16:bit Binary:
2 Doubleiala e \ bt Bina
P 10 Map x|
Slave 1/510t 2 emoty
Slave 1/5lot 3 16 Diss || Map Display Mo gt b aps N
EBCAWINPLL - Native Addresses
EBCAWINPLE - Mative T&D Addresses Starting V' address for word inputs: 000 Starting VW addMsefor word outputs: |v21000
3C - Mapped to PLE through ERM
EEC - Mapped to PLC thiough ERM e T . -
Staring ¥/ address for bitinputs: ([40416.6 Starting address for bit autputs: CTVA0S15
" Range: \VAT4TE 5404247 Riiga V40515 0-40522.15
Input Functions | Dutput Functions | System Functions |
| Chi/fni-GuadCounter |  Chi/FnZ-Edge Timer
.
I/0 Map with EBC/WinPLC

When using the CTRIO(2) module in an EBC/WinPLC
DL system (non PLC system), the addressing will be shown as
|Zl Win Native EBC/WinPLC addresses or if using Think&Do,
the addressing can be shown as Native Think&Do
M NI addresses. Just click on the desired mode in the Map
Display Mode field. The 8-pt module offset described in
the note above does not apply to EBC/WinPLC or EBC/
Think&Do systems.
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I/0 Map with an H2-PBC or T1H-PBC Profibus DP Controller
When using the CTRIO(2) module with an H2-PBC or T1H-PBC native DM
Profibus addressing will be displayed in the I/O Map as shown below. L
For the TIH-PBC, the first two output bytes of memory are automatically reserved .
for the Hot Swap base-rescan feature. The H2-PBC does not support the Hot Win
Swap feature. M m

H2-PBC 1/0 Map

L x
s §} I1H-PBC IO Map
x
Range: =
Input Map Output Map
Range
Range: I Range: [
Input Functions - Output Functions | §ystem Funcions |
[ OupuO-Fubs{Step] | Dutput1-Fulss ictor] | Output 2-Unassigned Range: I Range: [
Input Data (CTRID->Contiole)  Input Data (CTRI0->Contioler]  Input Data (CTRI 0> Contioler)
0= Dulput Enabled Input Functions - Outp | |
1 = Fosifon Loaded
22 utp Suspended | Oupt0O-Puke(Ste] |  Output1-PuseiDiecton) | Output 2-Disciete on ChiFnl | Output 3-Disciete on Chl il
Z Dutput Staled Input Data (CTRIO Controler]  Input Data (CTRIO Gontoler] _ Input Data (GTRID->Contollr)  Input Data (CTRID:» Gontollr)
6= CndEror 60- Oupw Enabied 350 Oup Erabled 350~ Outpt Enabled
7 = G Camplele 361 - Poskion Loaded 6.4 - Table Conplste 5.4 - Toble Conplete
36,2 = Dutput Suspended 386 = Cnd Evrar 396 = Crnd Err
36 4 - Dutput Acirve 387 = Cind Conplete 337 = Cind Complete
365 = Output Staled
Output Data (Cortroller>CTRID)  Dutput Data (Contioler>CTRID)  Output Data (Controllers CTRID)  {356=
36.7 = Crnd Complete
677 = Comrmand Cote
1519 = Farameter 1
2071 = Farameler 2
13 - Parameter
440 E natle Oniput Ouiput Dats Contoler>CTRID)  Ouiput Dt (Conioller> CTRID)  Dutput Data (Contoler>CTRIO)  Dutput Data (Contolers CTRIO)
Al =Bt 3031 - Command Code: 3637 - Cormmand Code:
44.2 = Suspend Quiput 32:33 = Foramete 1 3539 = Forameter 1
e ascio) 3435 = Parameter 2 4041 = Parameter 2
A7 =lreE=nEnd 1013 = Parameter 3 1417 = Parameter 3
480+ Enable Ouiput 430+ Enable Ouiput
437 = Process Cnd 497 = Process Cnd
Cancel Fleport Erp
45,7 = Process Cnd

Note that output bytes 0-1 are reserved
for the Hot Swap base rescan feature.

Cancel Rieport Export

Creating an Offline File for H2-CTRIO(2)/T1H-CTRIO Module

For the TIH-PBC, enter a 2 byte Output Offset to accommodate memory used by the Hot
Swap base-rescan feature. This does not apply to an H2-PBC system. The example shown
below assumes the TIH-CTRIO module is the first module in the system.

The CTRIO(2) modules consume 44 bytes of input memory and 52 bytes of output
memory. The maximum amount of I/O memory per H2/T1H-PBC station is 244 input
momm— x| bytes and 242 output bytes. You may

Starting byt offsetfor inputs: [T || Sterting byte offset for outputs: ®_ need to refel‘ to the PrOﬁbuS USC['
=B ezh F Manuals (H2-PBC-M / T1H-PBC-M)

| E——_— 7 for information on bytes used by discrete
i Frctors Dt i sy s | / and/or analog I/0 modules in order to
AT 0 e P 5 T determine the appropriate Starting input
Sl and output byte offset addresses for the

36.4 = Output Active.

Eofeo CTRIO(2) module.

36.7 = Crad Complete:

suanasCovekein o the TIH-PBC, enter a 2 byte Output Offset to

1519 - Command Cade

g%ﬁ%};:::z:g:‘z accommodate memory used by the Hot Swap base-
{50~ Enel O rescan feature.

46.2 = Suspend Dutput
46.4 = Direcion
46.7 = Frocess Cmd

Cancel Fepot. Export
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Printing a Memory Map Report

|ZI You can print an I/O Memory Map Report from the I/O Map dialog or
DL save as a (.txt) file. Click on the Report button located near the bottom of Report... |
M win  the /O Map dialog to display the Memory Map Report dialog.

|Zl NI The addresses listed in the Memory Map Report x
are a combination of the Input Functions, Output [ - cum comer =

Functions and Systems Functions addresses shown 20002001 - et Court
in the I/O Map dialog. It is very convenient to

have a printed list of the CPU/controller I/O
memory used by the CTRIO(2) module while ™™ ™™
writing the control program. Vit i

2020, = Captured Start
V20209 = Capture Camplets

Exporting to DirectSOFT 42054 8 = Enable Cagture
You can export a (.csv) file containing addressing | o-ruse cen
and nicknames used in the I/O Map dialog. Click V20220 - utpt S
on the Export button located near the bottom | '™
of the I/O Map dialog to display the Export to
DirectSOFT dialog shown below on the left.

IZ nL The (.csv) file (shown below on right) contains
a combination of the Input Functions, Output Functions and Systems
Win Functions addressing and nicknames shown in the 1/0 Map dialog. Export...
NI This file can be imported into your DirectSOFT ladder logic program
(DirectSOFT>File>Import>Element Documentation).

2054 1 = Reset

If you have more than one CTRIO(2) module in a system and intend to create a (.csv) file for
more than one module, use the Add Prefix or Add Suffix option to distinguish one module
nickname from the others. For example, add prefix or suffix “S1” to identify the CTRIO(2)

module nicknames in slot 1.

Export to DirectSOFT x| P Vot R R it

DERERY BRI ge\zr-muugmm-\@‘
A~

) -8B zulE B 8%, 93[FEFE -2

[cTRio cav Browse.._ | e

V2000 CIFi_CuCount Curent Count [

E20X01  CIFI_ARstVal At Reset Value

20541 CIFi Reset

VA4 CIF2 PrevTime  Previous Time

CIF2 Timer  Timer

B2008  CIF2_CaptStn  Captured Start

B20203  CIF2_CptCmpht  Capture Complete

202010 C1F2_TimedOut Timed Out

B20548  CIF2_EnabiCpt Enable Capture

20220 Out)_OutEnbld  Output Enabled

20221 | Ou0_PosLoded Position Loaded

20222 Ou0_OutSuspd  Output Suspended

Out0_OutActiv  Output Active

B20225  Ou0_OuwtStald  Output Stalled

B20226  Ou0_CmdEror  Cmd Eror

B20227  Out)_CmdCmpit Cmd Complete

V24D Out0_CmdCode  Command Code

V204t Out_Parami  Parameter 1

V242 O Param2  Parameter 2

VA0 Ou Param3  Parameter 3

20550  Ou0_Enablowt  Enable Output

20551 Ou0_GotoPos Goto Position

Out_SuspOut  Suspend Output

20554 Ou Dirction  Direction

2057  Ou)_PracCmd  Process Cind

B20246  SysCmdEmor  SysCmd Error

20247 SysCmdComplet SysCrmd Complete
ChiA Chl A

B20252  chic chi ¢
20253 chid chi D
20258 OuD_Actwe  OutD Active
1]
d =y |

i~ Expart Filename

— Prefin/Suffi

MOTE: The exported nicknames are not unique to a specific slat
number or module. [ you have multiple modules installed and wish to
expart from maore than one module, you will need to specify a unique
prefisdsuffiz.

|f specified. this two character identifier will be added to the
beginning or end of each nickname to ensure unigueness.

e e

BN
S

I
=@z
g

& MNone € Add Prefix  Add Sufix

Unigue Slot 1D [1 or 2 characters): I

SEREEEEEE]
SRR
g

aK | Cancel |

=]
i | g lEEl=l =
s
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- Chapter 8: CTRIO Workbench, Monitor I/0

Using the Monitor 1/0 Dialog

V] o
V] win
V] m

NOTE: It is highly recommended to simulate your CTRIO Counter, Timer or Pulse Output Profile, etc.,
application using Monitor /0 before attempting to control the module from your controller program.
Monitor 1/0 is extremely useful for debugging and the commissioning of a new system. Monitor 1/0 allows
you to confirm proper configuration of the module, as well as field wiring and external device operation

The Monitor I/O dialog is accessible from the main Workbench dialog when the module is in
Run Mode. On the main Workbench dialog, click the button
labeled Monitor I/0.

After clicking on the Monitor I/O button, the dialog below
(a) will appear if you have mapped the I/O in the CTRIO(2)
module to the controller. Here you have the ability to suspend
CTRIO(2) module reads from the CPU/controller. Doing so will allow Monitor I/O to
control the CTRIO(2) module without any control program intervention. With the output
reads suspended, the Monitor I/O dialog allows you to simulate program control; for example,
enabling a timer, resetting a counter, running a pulse profile or turning on an output configured
for Raw mode, etc. When exiting Monitor I/O, you will be prompted (b) to re-enable the
controller output reads.

Maritar 140 |

, r
Attention! (a‘\ et | | Attention! ( m i)
St N
CTRIO reading of ¢ I tputs is currently ] CTRIO is currently reading output data from the controller.
p P

This will interfere with the IO Monitor's ability to control CTRIO.

Would you like to re-enable them?

Would you like me to suspend output reads?

The Monitor I/O dialog is divided into three functional areas: I/O Status & Input Functions,
Output Functions and System Functions. Just below the Windows title bar, you will see tabs
to switch between the three functions, shown below. The functions are described on the pages
that follow.

Monitor 10 i x|

10 Status & Input Functions | Output Funetions | System Functions |

| Channel 1 | Channel 2
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I/O Status & Input Functions
I/0 Status & Input Functions dialog includes all Input Function DWord Parameters (raw
count/time, scaled count/time, etc.) and status bits passed from the CTRIO(2) module to the

CPU (Capture Starting, Complete bits, etc.). The control bits that would be passed from the
CPU to the CTRIO(2) are also included (Function enable bits, etc.).

The current status of each configured input and output is shown just below the Input Status

and Output Status columns.

Monitor 1/0 x|

/D Status & Input Functions | Dutput Functions | System Functions |

[ Charel T [ Channel 2
[ Input Status [ Output Status [ Input Status [ Output Status
s B c D Oun Out 1 s B c o Out2 Out3
[T8n [on [ of Of  [Pukelcive) | Discieteff | Off i aif Off [ Discrele:0ff [\ Discisietn |
[ Input Funetions [ Input Funetions
Quad C Edge Tl L
Curert Count: [ 994 LastTive: [ 38 [
I Timer = I
[ || CaptuedStat [0 I I
AtReset Valie Off | | Capture Complete [an [ [
Erete Cariire | |
Rieset Count | | | |
| CTAID read of PLC cutputs is >>Suspendede Click to enable.

| LastEnor Code [0 - Mo enior

In the dialog panel above, the Current Count for Ch1/Fnl Quad Counter is 994. The Reset
Count button can be used to reset the count to the configured Reset Value.

For Ch1/Fn2, the Edge Timer is captured at 38us. The Enable Capture bit must be on prior
to when the configured edge input occurs.

Note that Output Status - Out 0 and Out 3 - are ON. Out 0 is configured for pulse output

and Out 3 is configured for a Raw discrete output. These outputs can be controlled from the
Output Functions window.

Counter I/0O User Manual, 3rd Ed., Rev. B

8-3



- Chapter 8: CTRIO Workbench, Monitor I/0

Output Functions

The Monitor I/O Output Functions dialog includes all Output Function Word and DWord
Parameters (file number, duty cycle, target position, etc.) and status bits passed from the
CTRIO(2) module to the CPU (Output Enabled, Command Complete, etc.). The control
bits that would be passed from the CPU to the CTRIO(2) are also included (Enable Output,

Go to Position, Direction, etc).

Monitor /0 x|
140 Status & Input Functions  Output Functions | System Funetions | 5

Pulse (Step] Plse [Dirzcion) Discrcte on Ch /Frif 1/0 Status & Input Funcions  Output Funcions | System Funcions |
Preset Mode ™
Puise [Step] Pulss [Diection] Discrete an Chi/Fnl Ra
Command Command Command Commanc Preset hode *
0:10 - Load T abl 2 =] 010 Load Tab 2
Ix — H 5| | 2 foo-Loxd atle 5| Command Command Command Command
ol B [010- Load Teble = =] [0:10- Load Table =] | =l
0:21 - Run to Linit Mode
0422 - Fun to Positon Mode 1| File Number EB— o o 011 - Cloar Table o
0¢12 - Inialze Table
[1] [1] i | File Number 2 7] | |0e13- Acd Tabe Enty Il
0¢14 - Edit Table Enty
[ 1 [ [ [ 1 [ | {015 Ecit Entry 7 Reload 7]
0¢1 6 - Inialze T able (In Fieset
1 1 1
Enable Dutput | Enzbl Outpit | Enatle Dutput | I ‘ I ‘ 022 Fiun o Postion Hode 1l
Fioto Pastion Gioio Posiion Goto Pasiion Enable DutpLt Enable ufpLt Enable Ouput Enable Duiput
st irefon Diasion Gioto Pasiion Giolo Pasilon Giolo Pasilon Goto Pasilon
Process Command Frocess Command Frocase Command Fi e Uizt Uizt Ulssiin
Froess Command Fliogess Cormand Frogess Command Floess Corimand
Output Enabled Off Output Enabl=d [ Dulput Enabled Off  Output Er
Pasition Loaded [Off | Rastion Loaded [ Fesition Loaded [ Festionl  Output Enabled [off | Dutput Enabied [ Output Enabled [0ff  Dutput Enabled [of
Output Active [OF Ouiput Active [ Table Complete [OR  OupuiAc  Postion Loaded [off | Rosition Loaded [ Pasition Loaded [T PositonLeaded =
Output Stalled 0Off | Oufput Staled [ Outut Staled| [ OupurSt Ouput Active [of| Dot Astive [ TableComplete Bl O Asiive ol
Command Ertor OfF | Cormand Err [ CommandEmor [Of  Commenc Output Staled O Ouput Stelled [| OutpuStelled [| OutputStelled =
Command Complete Off  Command Complete: [ Command Complete o Commene Command Enar Off | Command Eriar [ Command Enar [OF  Command Erar ol
Command Complete 0ff  Cammand Camplete [ Command Complete: Off  Command Complete. ol

[ CTRIO read of PLC outputs i >> Suspended¢« Click to enable.

[ CTRIO tead of PLC sutputs s »>Suspended< Click to enable.
[ Last Enor Code [0-Novener

| Last Ertor Code [0+ No emor

In the example above, Outputs 0 and 1 are configured for Pulse step and direction, Output 2
is configured to Preset mode assigned to Ch1/Fnl (quad counter) and Output 3 is configured
as Raw mode.

In the screen capture on the left, notice the pull down menu. The menus are context
sensitive. They will change to display values that are appropriate to the CTRIO(2) module’s
configuration. Here you have access to all pulse profile commands. Command 0x10 will
allow you to load any configured Pulse Profiles (Trapezoidal, S-Curve, Dynamic Positioning,
etc.). In the screen capture on the right, you'll see we have selected Pulse Profile number 2
for this example.

To run a configured Pulse Profile, follow these steps:
1: Select Command code 10 (0x10).
2: Enter the desired Pulse Profile Number in the File Number field.

3: Click the Process Command button and confirm the Command Complete bit is
ON. If the Command Error is ON, an explanation of the error will appear on the
dialog status line. Then turn the Process Command button OFF.

4: Select the Direction; leaving the Direction button OFF selects forward, clicking the
button ON selects the reverse direction.

5: Click on Enable Output to run the Pulse Profile. The Output Enabled and Output
Active indicators will turn ON. When the profile is complete, the Output Active
indicator will turn OFF.
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Turning OFF the Enable Output during the profile run will terminate the pulse output. To
run the profile again, turn OFF the Enable Output and then re-enable it. In the screen capture
on the right on the previous page, notice the drop down menu. Here you have access to all of
the Preset Table Commands. The Load Table Command (0x10) will allow you to load any
configured Preset Tables. In the screen capture on the left, you'll see we have selected Preset
Table number 1 for this example. Remember that Output 2 is assigned to Input Function
Ch1/Fnl, which is configured as a Quad Counter Input.

To load a configured Preset Table for Output 2 to use based on Ch1/Fn1’s count, follow the
steps below:

1: Select Command code 10 (0x10).
2: Enter the desired Preset Table Number in the File Number field.

3: Click the Process Command button and confirm the Command Complete bit is ON.
If the Command Error is ON, an explanation of the error will appear on the dialog
status line. Then turn the Process Command button OFF.

4: Click on the Enable Output to allow the output to operate based on the Preset Table
and current status of Ch1/Fnl quad counter input.
As the encoder count on Ch1/Fnl changes, the output 2 turns ON and OFF based on the

entries in Preset Table number 1. Turning the Enable Output OFF while the Preset Table is
being executed will disable the output.

Monitor L/0 x|

170 Status & Input Functions  Output Fumetions | System Funt:tmnsl

‘ Pulse (Step] ‘ Pulse (Diection) | Discrete on Chi /Pl | Raw
Preset Mode *

Command Command Command Command

[ =] [oe10- Load Table = =

i i [ [
Frequency W J |_ J File Number 0 J |— J
L - - -

Step Count [0 FFFFFFE |1 [ [ [ [ [ Dl

Enable Dutput | Enable Dufput | Enable Qutput | Enable Qutput |

Gato Pasiian | Goto Pasiian | Geta Pasiin | Geta Pasticn |

Directon | Dirzction | Direction | Dzction |

Process Command | Frocess Command | Process Command | Propess Command |

Output Enabled [OF | Output Erabled [ OutputEnabled [0 Output Enabled [off

Position Loaded [Off | Positior Loaded [ Fosition Loaded [ Posiion Loaded =

Dultput Active [Off] | Dutput sctive [T Table Complete [Off  Dutput Active =

Qutput Stalled Off | Dutput Stalled [ Output Stalled [ Output Stalled =

Command Error Off | Cammand Erar [ CommandError 0ff Cemmand Erer [

Command Complete OF  Gommand Gomplete [T Command Complete OFf  Command Complete =
[ CTRIO read of PLC outputs is >>Suspended< Click to snable.

| Last Enor Code. [0~ No emor

Pulse Output Command Codes 0x20, 0x21 and 0x22

Velocity mode (0x20) is shown in the example above. Based on which command is selected,
different parameter fields, status bits and control bits will apply. No matter which one is
selected, be sure to fill in the parameter fields with valid entries (refer to Chapter 9), and then
Process the Command.
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System Functions

The Systems Functions dialog allows you read from or write to the current input count and the
current output pulse count under the following conditions:

* The current input count can be read from or written to if the input is configured
for a Counter or Quad Counter. Timer values are not accessible.

* The current output pulse count can be read from or written to only if the pulse
output is running Dynamic Velocity or Dynamic Positioning profiles.

DirectLogic Users

The reading from and writing to the CTRIO(2) module’s internal registers is accomplished
using the DirectLOGIC Read from Intelligent module (RD) and Write to Intelligent module
(WT) instructions, respectively. Refer to Appendix B for Systems Functions ladder logic
examples.

EBC, WinPLC, PBC, DEVNETS, MODBUS Users -

The Systems Functions dialog is available for use when connected to these interface devices,
however, there is currently no way for the user control program to read from or write to the
CTRIO(2) module internal registers.

=

10 Status & Input Functions | Output Functions ~ System Functions |

SysCmd (Offsst = 0460 - 0x51)

0:01 - Read al registers Dffsat Registar Value
002 - wite all registers
004 - Wite: one register 0:82-0485  Ch1/Fn1

005 - write reset value
086 - 083 Ch1/Fn2

335

0

0488 -048D  Ch2/Fn1 o

B4BE-0531  Ch2/Fn2 o
Process SysCmd 0x92- 0655 Output 2765

SysCimd Eror e 0

5y5Cmd Complete oif
0x34-0:30  Dutput2 0
0x9E - OwA1  Dutput3 0
| CTRID read of PLE outputs is »> Suspended< < Click o snable

| Last Enor Cade [0-No error
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Monitor 1/0 Error Codes

The appropriate error code listed below will be displayed on the Monitor I/O

Status Bar when an error occurs.
Error Code Description
0 No error
100 Specified command code is unknown or unsupported
101 File number not found in file system
102 File type is incorrect for specified output function
103 Profile type is unknown
104 Specified input is not configured as a limit on this output
105 Specified limit input edge is out of range
106 Specified input function is unconfigured or invalid
107 Specified input function number is out of range
108 Specified preset function is invalid
109 Preset table is full
110 Specified table entry number is out of range
111 Specified register number is out of range
112 Specified register is in unconfigured input or output
x

10 Status & Input Functions | ou

iput Functions | System Functions |

Charnel 1

Channel 2

[
[ [
& B [ D 00 0ut A B C ] 0u2 0u3
[on [on [ off off  [Pusehelive’| | Discrete Off aff ff off Off | Discrete:0ff [ Disereteidn

[ Output Status Input Status [ Output Status

[ Input

Functions [ Input Functions

(uad Edge T L L
Current Count, | 934 Last Time: | 3
[ Timer [ =
[ || Coptusdstan ] — —
At Reset Valus Off | | Capture Complete [Onl = =
Erche Cyiie | |
fetom | | | [
[ CTRIO read of PLE outputs s »» Suspendedk< Click to enable.

Status bar

DL
V] win
v m
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Chapter 9: Output Functions.

Runtime Changes to CTRIO Configured Preset Tables
(DL PLCs)

Presets and preset tables can be set up entirely within CTRIO Workbench so that no program
control is necessary to assign discrete Preset Tables to CTRIO Input Functions.

M DL You can make runtime edits to presets/preset tables from your control program. To make a
M Win  runtime change, a series of commands must be executed which will pass new values to a preset

¥ table or call a different pre-configured table.

Command Codes are passed to the CTRIO(2) module to effect the required edit. Each
Command Code has its own syntax, and all Command Codes must be presented in a particular
SCunnCC:

* The command code and associated parameters must be
loaded into the appropriate memory locations.

* A Process Command instruction must be passed to the CTRIO(2) module.
* A Command Complete signal must be received and the Command Error bit must stay at zero.

* Finally, the Enable Output instruction must be passed to the CTRIO(2) module.

Some changes require a combination of Command Codes so those changes must follow the
steps above for each Command Code processed (Output Control and Status Offsets are listed
in order of Output 0 - Output 3).

Control Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CPU to CTRIO(2)) DEVNETS, MODBUS DirectLOGIC PLCs
Enable Output 32, 40, 48, 56 26.0, 26.8, 27.0, 27.8
Process Command 39, 47, 55, 63 26.7,26.15,27.7, 27.15

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirectLOGIC PLCs
Command Error 38, 46, 54, 62 22.6,22.14,23.6, 23.14
Command Complete 39, 47, 55, 63 22.7,22.15,23.7,23.15

In order to process a command, first the program must load the Command and Required Word
and DWord Parameters. Then the program should turn ON the Process Command bit and
look for the CTRIO(2) module to acknowledge the command with the Command Complete
bit. Finally the program should reset the Process Command bit and set the Enable Output bit
when appropriate. If the Command Error bit is received, the CTRIO(2) module was unable to
process the command due to an illegal value in either the Command Code or Parameter fields.

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Ofisets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Parameter 3 0,2 0,4
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Parameter 1 Parameter 2 Parameter 3
Command o Code (Word) (Word) (Word)
See Topic in Manual (hex)
DirectLOGIC DirectLOGIC DirectLOGIC DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Load Table, Load a
Pulse Profile (Trapezoid,
Load File S-Curve, Symmetrical 10 File No. (decimal) N/A N/A
S-Curve, Home Search,
Free Form)
. Stop Position,
Load File Trapezoid with Limits 10 File No. (decimal) N/A Optional
(decimal)
Load File Trapezoid Plus 10 File No. (decimal) N/A Target Position
(decimal)
) Dynamic Positioning, Target Position
Load File Dynamic Positioning 10 File No. (decimal) N/A 9
(decimal)
Plus
Load File Dynamic Velocity 10 File No. (decimal) N/A Target Velocity
(decimal)
Clear Preset Table Clear Preset Table 1 N/A N/A N/A
Create Preset Table Create Preset Table 12 Entry Type Pulse Time' N/A
(decimal)
5
Add Table Entry? Add Entry to Preset Entry Type 1 Preset Count
abe Enfy Table 13 (decimal) Pulse Time (decimal)
File 302 | 5
Edit Table Entry? . 2 Entry Number® & Pulse Time Preset Count
: v Edit Preset Table Entry '1\12 & Entry Type4 (hex) (decimal) (decimal)
Edit Preset Table Entr File Entry Number? &2 Pulse T'me1 Preset Count®
Edit and Reload? ! y No. &2 ry Nump ulse i : u
and Reload 15 Entry Type™ (hex) (decimal) (decimal)
Initialize Table on Create Preset Table on 16 Entry Type Pulse Time" N/A
Reset’ Reset (decimal) (decimal)
y . Frequency Duty Cycle Number of
Pulse at Veloci
: y Velocity Mode 20 (decimal) (decimal) Pulses

"1f appropriate for Entry Type (in ms).

2Field entries separated by an “&” are to be loaded in the high byte and low byte of that word. See example on page 9-15.

®Entry numbers are defined below.

*Entry types are defined below.

®Follows format of Input DWord Parameter 1.

8Flash ROM is rated for 100,000 writes.

"Counter/Quad Counter Reset must be ON to perform the Edit.
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Parameter 1

Parameter 2

Parameter 3

Command
See Topic in Code (Word) (Word) (Word)
DirectLOGIC Manual (hex) DirectLOGIC | DirectLOGIC |  DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Input /Edge &2
Run to Limit Run to Limit 21 Frequency Duty Cycle N/A
(decimal) (0 - 99)*
(Hex/BCD)
Run to Position” " Frequency Function (hex) Target Position
un fo Fostlion Run to Position 22 (decimal) & Duty Cycle (decimal)
Edit Level . Deadband Scaled Level
Response” Update Level 30 Function (hex) (decimal) (decimal)
Write RAM to - 6
ROM7 Write File to ROM 99 N/A N/A N/A

" A value of 0 will generate a duty cycle of 50%.
'If appropriate for Entry Type (in ms).

2Field entries separated by an “&” are to be loaded in the high byte and low byte of that word. See example on page 9-15.
3Entry numbers are defined below.

*Entry types are defined below.

®Follows format of Input DWord Parameter 1.
SFlash ROM is rated for 100,000 writes.
"Counter/Quad Counter Reset must be ON to perform the Edit.

Entry Number for Edit Table Entry Commands

The Entry Number refers to the position of the preset in the table sequence. The first preset is

Entry Number 0, the second preset is 1 and so forth.

Entry Type for Edit Table Entry Commands

The Entry Type is defined according to the table below.

Entry Type

Code

Notes

Write Output ON (Set)

0

Write Output OFF (Reset)

Pulse Output ON

Pulse Output OFF

Toggle Output

Reset Function

[S2 N SR RGO I N

Edits preset that resets count
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Pulse Output Profiles (DL PLCs)

The two charts below summarize the capabilities and requirements of the various Pulse Output
Profiles. Information on each is found in this chapter.

= © [ X
) c 0,_9© 3] ES gol oo 0D
@ §8 Suc> ® @ 5B 883 | £0 )
o =5 C 5Ho*+ EE =& 0L'p S o0
3 23 S5e2 s X8 | 032 & | oF
o
o an o= 8= I =3 | ule | x© -
Dynamic
Positioning Plus Specif oo
Yes sepparatélly 250kHz Yes Yes
Trapezoid Plus From controller 9-28
Dynamic One setting
Positioning No for both 9-34
S-Curve Specity 9-7
separately
Symmetrical One setting 65kHz No No 9-8
S-Curve Hard-coded in No for both
Trapezoid pulse profile Specify 9-6
separately
Free Form None 9-12

1The older CTRIO outputs can only achieve 25kHz maximum. CTRIOZ2 outputs are limited to 65kHz when using these profiles.

»
o 5= c L) - —
Ec o cE 3 = 0
-gg °=.9 > ‘_OO g'% og ) [7]
4 S5 O >— L50nE = Q0 o= O O =]
2 — ac?® 5S> S,005 2823 | 2oXs 0 S
5 88 | 998 | §O8E*= EL29ot ©oED | EEGE | 3m >
2 08 | £8. | SgSe |SEDEZ| £532 | 2598 | o- 3
o <0 Owo | OSEES |S=E%wn| WOEE | aveES xo »n
Trapezoid
with Limits Yes Yes Yes Yes 9-21
No Yes Yes
Home
Search 9-9
Run i No No No No
un to
Limit Yes No No 9-54

Fixed, Predefined Profiles

Trapezoid, S-Curve, Symmetrical S-Curve, Home Search and Free Form profiles are the most
basic. The parameters for these profiles are defined in CTRIO Workbench and cannot be

changed programmatically.
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Chapter 9: Output Functions.

Trapezoid Profile

The Trapezoid profile changes the velocity in a linear fashion from the specified V] o
Start Frequency until the specified target Position Frequency is reached. During
deceleration, the velocity changes in a linear fashion from the specified Position
Frequency until the specified End Frequency and Total Pulses is reached.

Acceleration Time

Start Frequency

Edit Pulse Profile

~ Profile Info

Narme: I

Profile Type:

S
Swrnrmetrical S-Curve

Dynamic Positioning

Dynaic Yelocity

Home Search

Free Form

D ynamic Pasitioning Plus [CTRIOZ2]
Trapezaid Fluz [CTRIOZ)
Trapezoid w/Limits [CTRIOZ]

X

Peak Freq
1000 Hz

Total Time
10.97 sec

Accel Time
1002 ms

Decel Time
1006 ms

Blocks Used 1

Calculate Profile |

—File Stal
File Mumber 1 Total Pulses: |10000 Accel Time |1 oon ms  [ecel Time: |1000 ms
Total E ntries: Start Freq: [40 Hz Pos Freg I1 o0 Hz End Freq: |40

NOTE: The H=-CTRIO': pulse autputs are limited to 2Z5KHz. This profile has been increas:
to B4KHz to support the Hy-CTRIOZ, while maintaining compatibilpy with the He-CTRIO

|F pou require speeds beyond 64KHz for your Hx-CTRIDZ, considgr using the Dynamic
Puosition Pluz or Trapezoid Flus profiles,

Deceleration Time

Total Pulses: The total number of output pulses that will
be generated during the Trapezoid profile.

Accel Time: The amount of time required for the Start
Frequency to ramp up to the Position Frequency.

Decel Time: The amount of time required for the Position
Frequency to ramp down to the End Frequency.

Start Freq: The frequency at which the Trapezoid profile will begin.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

End Freq: The lowest Frequency of movement during deceleration.
The Frequency drops to zero upon reaching this value.

Counter I/0O User Manual, 3rd Ed., Rev. B
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- Chapter 9: Output Functions

S-Curve Profile

The S-Curve profile can be used for applications that are sensitive to sudden changes in the

] o
V] win
M m

rate of acceleration.

Edit Pulse Profile

1~ Profile Infe
Mame:

Profll Type
Tiapezoid

5pmmeliical 5-Curve

Dynanic Fositioning

Dynanic Velocily

Harme Search

Fies Fam

Dynamic Fositioning Flus [CTRIDZ)
Trapeznid Plus [CTRIOZ)
Trapezoid wiLinits [CTRIOZ)

Peak Freq
1000 Hz

Total Time
10.99 sec

Aocel Time
1000 ms

Decel Time
1000 ms

- File St
FieNumber, [ 4 TotalPulses: [10000  AccelTime: 1000 ms  Decel Time: [1000  ms
TotalEnles: | = Statfreq [40  Hz  Posfreg [1000  Hz  EndFreq [0 H:
BlocksUsed: [ 1 MinFreqChanges [3 % MinErty Time: [10 s
MIITE: The HsCTRITS pubs outputs ars miter to 25KHz. This profils has besn inoreassd
Calculate Prafll 1o BaKHz to support the HeCTRID, while maintaining compatbilty with the H CTRID

Cancel

* Total Pulses: The total number of output pulses that will be generated during the S-Curve profile.

® Accel Time: The amount of time required for the Start Frequency
to ramp up the Position Frequency.

® Decel Time: The amount of time required for the Position Frequency
to ramp down to the End Frequency.

* Start Freq: The frequency at which the S-Curve profile will begin.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

End Freq: The lowest Frequency of movement during deceleration. The

Frequency drops to zero upon reaching this value.

Min Freq Change: The amount of calculated frequency change that must

take place before stepping to the next frequency.

Min Entry Time: The amount of time spent in each step.
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Chapter 9: Output Functions.

Symmetrical S-Curve Profile

The Symmetrical S-Curve profile can also be used for applications that are
sensitive to sudden changes in the rate of acceleration.

The S-Curve and Symmetrical S-Curve profiles differ in that the Symmetrical
S-Curve has symmetrical acceleration and deceleration profiles. The Decel Time
and End Frequency are determined by the Accel Time and Start Frequency. The
Symmetrical S-Curve uses less memory than the S-Curve profile.

Edit Pulse Profile x|
- Profilelnta—
Name: Peak Freq i
1000Hz
Protile Type: Total Time
10.99 sec

[ Accel Time
iynamic Po Iy 1000 ms
Diynamic Velocity
Home Search Decel Time
Free Farm 1000 ms

Dynamic Positioning Plus [CTRIOZ)
Trapezoid Plus (CTRIOZ)
Trapezoid w/Limits (CTRIOZ)

File Stal
File Mumber. 0| Total Pulses: 10000 Accel Time: |1000 ms  Decel Time; |1000 ms
TolalEnties: [ — Start Fregq: [40 Hz  PosFreg |1000  Hz  Endfreg |40 Hz
Blocks Used 1
Min Freq Change: |3 % Min Ertry Time: [10 ms
Calculate Profile NOTE: The Hx-CTRID's pulse outputs are limited to 25KHz. This profile has been increased
to 64KHz to support the Hx-CTRIO2, while maintaining compatibiity with the Hx-CTRIO.
Coerl_|

Total Pulses: The total number of output pulses that will be generated
during the Symmetrical S-Curve profile.

Accel Time: The amount of time required for the Start Frequency to ramp up the
Position Frequency. This also represents the deceleration time.

¢ Start Freq: The frequency at which the Symmetrical S-Curve profile will
begin. This also represents the End Frequency.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

Min Freq Change: The amount of calculated frequency change that must
take place before stepping to the next frequency

® Min Entry Time: The amount of time spent in each step.

Counter I/0O User Manual, 3rd Ed., Rev. B
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Home Search Profile

The Home Search profile is used to “find the home position”, which is usually a reference point
to which the object being moved can return upon command at any time during or after the
M o execution of a positioning profile.

|Zl Win  There are several Home Search routines to choose from, all with the option to designate

M NI whether you want Limit 1 and/or Limit 2 (a CTRIO(2) discrete input) to register on the rising
edge, falling edge, high level or low level signal. Limit 1 and Limit 2 can be the opposite edges
of the same physical CTRIO(2) input.

NOTE: The Home Search profile requires that CTRIO(2) inputs C and/or D are configured for Limit Out 0 or
Limit 2. This is done using the Configure 10 dialog.

Edit Pulse Profile E x|

i Profile Info

Home Search Procedues

Mame: [ Fiun o Linit 1 ot Freguency 1
Fun ta Limit 1 2t Frequency 1. then continue to Liit 2 2t Frequency 2
Fiun to Limit 1 at Frequency 1. then reverse ta Linit 2 at Frequency 2

Profile Type: Run to Limit 1 at Frequency 1. then continue to Count at Frequency 2
TVEDEZD\d— Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2
5-Curve
Symmetrical 5-Curve
ynamic Posiioring
Dyniamic Yelocit
[ — Fequeray 1 [0 e Lk [G7E =] Events [Fin vt =]
e Forn
Dynamic Positioning Plus (CTRIO2)
Trapezoid Plus (CTRIDZ] Edit Pulse Profile x|
Trapezoid w/Limits (CTRIO2)
r Profle Infp——————————————

R o) Harme Search Procedhres
& Hil 's pulse outputs are limite -
o B4KHz to support the HCTRID, while mairte | 2% | Do Dt st reguenc

inue to Limit 2 at Frequency 2
IF wou reuite speeds beyond B4KHz for your Hxl Funta Limit 1 at Frequency 1, then revers to Limit 2 2t Frequency 2
FileStats wLimits profile. Prafile Type: Runto Limit 1 at Frequency 1, then continue to Count at Frequency 2
Tvapezmd— Runto Limit 1 at Frequency 1. then reverse to Count at Frequency 2
File Number [ SCurve
Symmetrical §-Curve
fo=tnc Dynamic Postioning
- D yramic Y elocit
Biocks Useet [T P — fiow [ee =1 [ =1
Frequency 1: |1000 Hz Limit 1: |Ch1C Ewent |High level |
Free Form l_ lﬁ
Dynamic Positioning Plus (CTRIOZ) Frequency 2 |100 Hz Limit 2 |Ch1D > Ewvent |High level hd
Calevlate Frofile Trapezoid Plus (CTAIDZ)
Trapezoid weLimits (CTRIOZ]
Cancl NOTE: The HxCTRIO's pulse outputs are limited to 25KHz. This profie has been increased

o 64KHz to support the Hx CTRIOZ, while maintaining compatibiity with the Hx CTRID

CFleStats | wiLimits profile.
FleNumber: | #
TotalEntries: [
BlocksUsed [ 1

Calculste Profile

Cancel

® Frequency 1: The frequency at which the Home Search will begin.

® Limit 1: Home Search Frequency 1 will run to CTRIO(2) input
Limit 1 and stop unless Frequency 2 is enabled.

® Frequency 2: (if enabled) Once Limit 1 is reached, the pulse output will continue at
Frequency 2 until CTRIO(2) Limit 2 is reached or pulse Count is reached at Frequency 2.

¢ Limit 2: (if enabled) Home Search Frequency 2 will run to CTRIO(2) input Limit 2 and stop.

* Count: (if enabled) The number of output pulse counts
generated at Frequency 2 before terminating.

* Event: Specifies the condition that will terminate this leg of the Home Search.
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Home Search Routines
1: Run to Limit 1 at Frequency 1.

A Limit 1 (Home)

Position
- -
>
=
o
% ,,,,,,, Frequency 1
>

Y

2: Run to Limit 1 at Frequency 1, then continue to Limit 2 at Frequency 2.

A Limit 2 (Home) Limit1

Position
>
.é- 7777777777777777777777 Frequency 2
8
s/ e Frequency 1
>

Y

3: Run to Limit 1 at Frequency 1, then reverse to Limit 2 at Frequency 2.
A Limit1 Limit 2 (Home)

Frequency 2

Position
~% >
>
=
%)
% ——————— Frequency 1
>

€
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4: Run to Limit 1 at Frequency 1, then continue to Count at Frequency 2.

A Count (Home) Limit1

Position
E- O LR E Tl EEEEEE Frequency 2
%]
% 7777777777777777777 Frequency 1
>

<

5: Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2.
A Limit1 Count (Home)

Frequency 2

Position
<% >
>
=
%}
% ——————— Frequency 1
>

~€
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Free Form Profile

The Free Form profile allows for stepping between output frequencies with no IZI DL
acceleration or deceleration ramps. Profiles, up to 256 steps, can be imported |ZI Win

from a CSV file. IZ NI
x|
- Profile Infg—————————————————
dit Si
Pt e e
Trapezod elets S
s e
ymmetrical $-Curve
D ymiamic Positoning Delete All
D ynaric Velocit
Home Search
[Dynarmic Positioning Plus (CTRIOZ) Mavelp
Tiapezoid Pius [CTRIOZ)
Trapezoid w/Limits [CTRIOZ) Hove Down
File Nurber; il Import
Total Entries: 1]
Total Pulses: 200 Total Time: 1332 sec
Blocks Used: 1

NOTE: The Hx-CTRIO's pulse outputs are imited to 25KHz. This profile has been increased
4KH; the Hy-CTRID2, while maintaini i ith the H+CTRIO.

OK Cancel

Total Pulses: Provided by the utility, the total number of output pulses that will be generated
during the profile.

Total Time: The total time required for the profile to run to completion.

Import: Opens a dialog that allows importing a CSV file. Importing the CSV replaces the
existing entries. The contents of a CSV file used to create the profile seen above would appear

like this:
200,20
100,30

Add or Edit Step: Will invoke the Edit Pulse Entry dialog above. This window will allow you
to modify or create pulse entries.

* Pulse Count: The number of pulses to generate for this step.

* Frequency: The frequency of pulses during this step.

x
Step Number: |3
Fulse Count: IE 1to 2147483647

ID— 20to 25000 Hz [CTRIO)
Frequency: 20 to 65535 Hz [CTRIOZ)
()8 I Cancel
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Pulse Output Status/Control Bits and Command

V] o
Codes (DL PLCs) 1 win
Output Status Bit Definitions (Pulse Output) M
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memoty Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)

Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,235
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,27.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
DWord Parameter 3 0,2 0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Trapezoid, S-Curve, Symmetrical S-Curve, Home Search, Free Form Profiles
For predefined Trapezoid, S-Curve, Symmetrical S-Curve, Home Search and Free Form
profiles, the program must prepare the Load Table command (see table on next page), by
[ . selecting Command Code = 0010 Hex/BCD and setting Word Parameter 1 to the File
M Win number of the profile (example: File 1 Trapezoid 1). Then the program sets the process
Command bit and watches for the Command Complete bit. Then the program will clear
|Zl NI the process Command bit and set the Direction bit (if necessary) and finally the Enable
Output bit to start the output pulses.

Clearing the Enable Output bit will always suspend pulsing and reset any profile in progress
to it’s beginning. Once complete, the profile remains loaded and can be restarted by clearing
the Enable Output, changing the Direction bit (if desired), and again setting the Enable
Output.

For the Home Search routine, a CTRIO(2) input must be assigned to Limit by the CTRIO
Workbench Configure /0 dialog.

‘é NOTE: For a Home Search Profile, if you are at the home position and the Home Search profile is
initiated, there will not be any pulse outputs.

A Pulse Profile programming example, that loads and runs a pulse profile implementing
the bit/(D)Word addressing suggested in the table on the page 9-16, is discussed in pages
following.
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Command Code and Parameter Definitions

Code Word Parameter 1
Command (Hex/BCD) (decimal) Word Parameter 2 DWord Parameter 3
File Number
Load File from ROM 10 Irapezoid or S-curve N/A
Symmetrical S-Curve
Home Search A
Load File from ROM 10 DynaFr']'fic'\'F‘fggﬁiegmng Target Position (decimal)
Load File from ROM 10 Dyf]g%'}'cu(}‘eﬁ’ggity Target Velocity (decimal)
Run Frequency *
Velocity Mode 20 (CTRIO: 20Hz - 25KHz Duty Cﬂc'e. (01999 | Number of Puises (decimal)
CTRIO2: 20Hz - 64KHz) (decimal)
Run Frequency Input / Edge &
Run to Limit Mode 21 (CTRIO: 20Hz - 25KHz Duty Cycle (0 to 99)* N/A
CTRIO2: 20Hz - 64KHz) (Hex/BCD)
Run Frequency Compare Function & ; ;
Run to Position Mode 29 (CTRIO: 20Hz - 25KHz Duty Cycle (0to 99)* | Desired '”‘(’j”t .F“”IC“O“ Value
CTRIO2: 20Hz - 64KHz) (Hex/BCD) (decimal)

* A value of 0 will generate a duty cycle of 50%

Where the fields of the Parameters in the table above are separated by an “&” character, this
indicates a code with different definitions for each byte (high byte and low byte). For example,
to enter the Pulse Output to Limit command, set the high byte of the Word Parameter 2 to
the Edge used to terminate the output pulses (see definition following), and set the low byte
to the desired duty cycle.

In order to process a command, first the program must load the Command Code and
required DWord, Word, and bit parameters (DWord and Word values for pulse outputs are
unsigned integers). Then the program will turn ON the process Command bit and look for
the CTRIO(2) module to acknowledge the command with the Command Complete bit.
Finally, the program will reset the process Command bit and set the Enable Output bit when
appropriate. If the Command Error bit is received, the CTRIO(2) module was unable to
process the command due to an illegal value in either the Command Code or parameter files.
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Running a Trapezoid, S-Curve, Symmetrical S-Curve Profile, Home Search or
Free Form Profile on CTRIO(2) YO & Y1

M o

The required basic steps for a DL-PLC to run a Trapezoid, S-Curve, Symmetrical S-Curve
profile, Home Search or Free Form profile are outlined in this table. The steps coordinate with

| win  the flow chart steps on page 9-21 (left hand side). Pulse Output Status/Control Bits are shown
p pag p
NI on the following page.
PLC Control | PLC Status g LC Confrol | PLC Status
utputs Base | Inputs Base
Steps| Name | puipulsBase| inpuls Base (éddr - vznso) (é\ddr - vzonn) Action
Pragrl Prgel ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
1 Corcnongg"d V2040 V2040 Set o 10 (Load Stored Profile)
File # of stored profile,
Parameter 1 V2041 V2041 determined by user
Target Position: User Defined
2 N/A N/A (DWord)
Parameter 3 | V2031 - V2030 V2031 - V2030 Target Position is only used with
Trapezoid Plus and Trapezoid with
Limits
Process Turn ON until Command Complete
3 Command V2056.7 G221 status bit is returned (see step 4)
Command
When ON, Profile is now loaded,
4 Complete vao22.7 C127 clear Process Command bit (step 3)
Status N/A N/A
Command ON if Command or Parameters are
5 Error V20226 C126 invalid
6 | Set Direction V2056.4 0224 Set ON or OFF for Direction of Rotation
Enabl N/A N/A
7 Ou?puet V2056.0 €220 Turn ON to start pulses
Output Enable When ON, module is confirming
8 Status v2022.0 €120 Enable Output
Outout N/A N/A When ON, module is pulsing, OFF
9 Active pStatus V2022.4 G124 with Enable Status ON = profile has
completed
Disable Turn OFF when pulse status is OFF
10 Output V2056.0 NA G220 /A and Enable Status is ON
1 Suspend \2056.2 229 Turn ON to “pause” output pulses
Output ' without resetting pulse count
12 Output /A V20222 VA 122 ON when out pulse train has been
Suspended ) suspended
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Run Pulse Profile

(Trapezoid, S-Curve, Symmetrical S-Curve,

Home Search, Free Form)
(IBoxes)

‘ Start '

PARAMETERS:

(1) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Y
Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y
Execute CTRLDPR (IB-1001)
"CTRIO Load Profile”

Error

o-18 |

Success
or Error?

Success

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0ON?

Y

Yes \ Handle Error /
»a

Y

CTRIO:
Outputs pulses as specified

Pulse Profile
complete?
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Run Pulse Profile
(Trapezoid, S-Curve, Symmetrical S-Curve,
Home Search, Free Form)
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]:
Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

[CmdComplete]

=ON?

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
=ON?

(5) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(6) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(1) Reset [ProcessCmd] = OFF
(7) [EnableOutput] (2) Set [Direction] = ON/OFF

Out0-1: n+26.0 (3) Set [EnableOutput] = ON
Out2-3: n+27.0

(8) [OutputEnabled] v
Out0-1: n+22.0
Out2-3: n+23.0

No
[OutputEnabled]
=ON?
Y
Yes : Handle Error ;
Y
CTRIO:

Outputs pulses as specified

Pulse Profile
complete?

Reset [EnableOutput] = OFF

l¢
°<
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- Chapter 9: Output Functions

DirectLOGIC Programming Examples Overview

NOTE: The DirectSOFT programming examples provided on the following pages are simple examples
that are intended to assist you in the basics of loading and running various output pulse profiles. The
examples are complete enough to load a profile, process the command and load the Parameter registers
necessary to execute the profile. Two System Functions examples are also provided.

Load and Run a Pulse Profile

M oL Example: You will need to have a Trapezoid, S-Curve, Symmetrical S-Curve, Home Search or
Free Form profile configured using the Configure I/O dialog. You will also need to have the

Win  appropriate Pulse Profile Table File Number (decimal) stored in V3000 for this example. You

NI must turn CO on to load and run the pulse profile. C2 controls the pulse output direction.
The example program on the following page loads and executes a Pulse Profile that was created
using CTRIO Workbench Pulse Profiles dialog. This example can be used for Trapezoid,
S-Curve, Symmetrical S-Curve, Home Search and Free Form profiles (Home Search requires
that CTRIO inputs C and/or D are configured for Limit Out 0 and/or Limit Out 2). The
Pulse Profile number is stored in V3000 for this example. Turning on C0 will load and run
the pulse profile.
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First Scan
SIP? LD Load Table Command
1 i K10 0x10 (Hex)
L ouT Command Code
V2040 Register
Initialize Settings
Co LD Table File Number
2 n V3000 (Decimal)
This rung loads the Pulse Profile Table number ouT Parameter 1: Profile
from V3000 into Parameter 1 register. ] V2041 File Number
B2056.7
SET ) Process Command
G1 Initialize Setti
nitialize settings
4( SET ) Complete

Direction Control

c2 82?56.4
3 i i { ouT ) Direction
Initialize Settings Command Command
Complete Complete Error
c1 B2022.7  B2022.6 B2056.7
4 I I I I /H/ ( RST ) Process Command
This rung waits for the Command Complete bit with B2056.0
no Command Error before Enabling the Output. 4( SET ) Enable Output

Initialize Settings
Cco C1

Initialize Setti
s (RoT) s e
This rung stops the pulse output by B2056.0
disabling the Enable Output bit. - RST ) Enable Output
B2056.7
4( RST ) Process Command
6 (END)

Trapezoid with Limits Profile

Trapezoid with Limits is used for homing an axis by stopping a movement based on limit inputs
tied to one or two input channels of the CTRIO2. Several combinations of input events are
available to trigger the deceleration to the creep frequency and to trigger the actual stop. One of
the possible stop triggers is position. If used, indicate the desired stop position in Parameter 3.
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Trapezoid with Limits (CTRIO2) Profile

V] o
V] win
M m

9-22 I

Trapezoid with Limits (CTRIO2) profile is only available when using a CTRIO2 module.
Trapezoid with Limits is a homing routine, typically used to find a hard reference point for the
axis. There are other routines to home an axis, but this is typically the one to use. The profile
is a homing routine similar to Home Search but has five additional features:

1. The profile is trapezoidal (has linear accel and decel rates), allowing

for faster homing routines without stalling the stepper.

The profile can be asymmetrical. (Accel and Decel rates are separate)

Encoder Feedback can be added, useful for correcting excessive lash or slippage in the system.

Allows output rates up to 250kHz.

hAE S

When Stop Trigger is position, it is a variable (parameter 3 in the output memory map), set by
the base controller.

NOTE: When using an input channel as the Stop Trigger with this profile, the Stop Trigger must be beyond
the first limit in the same direction. The output cannot change direction to reach the second limit. Use
Home Search if the output must Reverse to Limit 2.

This profile offers several routines using a Decel Trigger and Stop Trigger. Specify the Decel
Trigger as the rising or falling edge of a CTRIO2 input. The Stop Trigger can be a position
relative to the Decel Trigger, the opposite edge of the Decel Trigger or the rising or falling
edge of another CTRIO2 input.

NOTE: This profile requires that CTRIOZ2 inputs C and/or D are configured for Limit Out X, where X is the
output channel being used.

Decel Trigger: The CTRIO2 input used as the Decel Trigger. Hitting this limit during the move will
either reset counts to 0 (if Stop Trigger is position) or initiate deceleration to the Creep Frequency

(if Stop Trigger is a CTRIO2

inpuo). 5
Event: The edge of the limit O e e G
switch used as the Decel T

IFthe StopTrigger is a Limit Swatch, the profile decels to the Creep Frequency and stops at the
Stop Limit Switch.

Trigger.
Stop Trigger: The CTRIO2

input or position that stops the
output. If Position is selected,
Parameter 3 in the output

Profile T If the Stop Trigger is Position, the profile resets the internal position counter [or encoder
Laiecd position] to 0 at the Decel Limit Switch, and then dynamically runs to the position specified by
Trapezoid the output's Parameter 3.

Syrmetrical S-Curve

Dynamic Posilicning

Dynamic Velocily

Home Search

Fes Form

Dynaric F'osllonmg Plus (CTRIOZ)
Trapezoid Plus (CTR

Trapezoid w/Limits IIT 1102

Decel Trigger: [Liri Setch on Ch1C ¥ Event [Rising Edge =]

Stop Trigger: | Limt Swichon Ch10 @] Event [RisngEdge =]

Minimum Freq: |100 Hz  AccelRate: [10000 pps

Masinum Freq [10000 | Hz  DecelRate: [10000 Ppt
memory map defines the target e T
position. This is relative to 0, =
. . . Use Encoder for Position
which is clocked in when the N [—T— e
EncoderInput: & Channel1 € Charmel 2

Total Entries: -
Bllocks Used: 1

Decel Trigger Event condition
is met. Position can be positive
or negative.

Event: The edge of the limit
switch used as the Stop Trigger.
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® Minimum Freq: The frequency at which the profile will begin and end.

® Maximum Freq: The maximum steady state frequency the profile can attain during a move.

® Accel Rate: The rate at which the output frequency will increase during the acceleration period.
® Decel Rate: The rate at which the output frequency will decrease when Decel Trigger is reached.
® Creep Freq: The (slower) rate to use between the Decel Trigger and the Stop Trigger.

* Encoder Input: Select the channel where the encoder is connected.

® Scale Factor: This is the output to input resolution (stepper/encoder) ratio. In
other words, if the stepper motor being used is a 1000 ppr (pulses per revolution)
and the encoder is 800 ppr, then the scale factor would be 1000/800 = 1.25.

® Deadband: This is the number of position counts away from the target position that causes no
action. This can reduce “hunting” or “ringing” as the profile attempts to get to the target position.
Be sure to include a deadband when the encoder has a higher resolution than the stepper.

Example: Trapezoid with Limits using a limit switch for the Stop Trigger.

A

)
o
Am
=
5
S

Velocity

Y s

1: Move starts at the Minimum Freq and accelerates at Accel Rate.
2: Acceleration ends at Maximum Freq and move continues at Maximum Freq.

3: When the Decel Trigger is reached, the position register is zeroed out and the output begins to
slow down at Decel Rate.

4: Deceleration ends at Creep Freq and the move continues towards the Stop Trigger, a limit
switch.

5: When the Stop Trigger is reached, the output stops.
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Example: Trapezoid with Limits using a position for the Stop Trigger. The Stop Trigger
position does not require change of direction.

A

-
o

Ag
2
o
=]

Velocity

Y

1: Move starts at the Minimum Freq and accelerates at Accel Rate.
2: Acceleration ends at Maximum Freq and move continues at that rate.

3: When the Decel Trigger is reached, the position register is zeroed out and the output begins to
slow down at Decel Rate.

4: Deceleration ends at Creep Freq and the move continues towards the Stop Trigger, a position
relative to the Decel Trigger. The Stop Trigger is the position -2000 in this example.

5: When the Stop Trigger is reached, the output stops.

Example: Trapezoid with Limits using a position for the Stop Trigger. The Stop Trigger
position requires change of direction.

v
o
]
=
o
5

Velocity

Y

1: Move starts at the Minimum Freq and accelerates at Accel Rate.
2: Acceleration ends at Maximum Freq and move continues at that rate.

3: When the Decel Trigger is reached, the position register is zeroed out and the output begins to
slow down at Decel Rate.

4: Deceleration ends at Minimum Freq and the move changes direction to move back towards the
Stop Trigger, a position relative to the Decel Trigger.

5: When the Stop Trigger is reached (position 400 in this example), the output stops.
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Pulse Output Status/Control Bits and Command

V] o
Codes (DL PLCs) 1 wi
Output Status Bit Definitions (Pulse Output) M w
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memotry Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)

Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 222,232
Output Active 36, 52 224,234
Output Stalled 37,53 225,235
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets R
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,21.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10, 16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
DWord Parameter 3 0,2 0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Load and Run a Trapezoid with Limits Profile

Example: You will need to have a Trapezoid Plus or Trapezoid with Limits profile configured
using the Configure I/O dialog. You will also need to have the appropriate Pulse Profile

Table File Number (decimal) stored in V3000 for this example. You must turn CO on to load
and run the pulse profile.

Run Trapezoid With Limits

(IBoxes)
NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectL OGIC user
manuals for DL05, DLO6 and DL205.
PARAMETERS: Make sure a CTRIO (IB-1000)
"CTRIO Config"
(1) [Parameter3] is programmed at top of ladder
Out0-1: n+0-1
Out2-3: n+4-5 l
(2) [Direction ] Execute CTRLDPR (IB-1001)
Outo-1: n+26.4 "CTRIO Load Profile”
Out2-3: n+27.4
(3) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

Error
(4) [OutputEnabled]

Outo-1: n+22.0
Out2-3: n+23.0

Success
or Error?

(5) [OutputActive]
Outo-1: n+22.4
Out2-3: n+23.4

Success

Stop Trigger
= Position?

No

Set [Parameter3] = Position

<

v

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=ON?

A 4

Handle Error

CTRIO:
Outputs pulses as specified

[OutputActive]
=oN?

Reset [EnableOutput] = OFF
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Run Trapezoid With Limits
(DL-PLC)

NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

(1) Set [CommandCode] = 10 (hex)
(2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

PARAMETERS:

(1) [CommandCode]:
Out0-1:n+ 10
Out2-3:n + 16

(2) [Parameter1]:
Out0-1: n + 11
Out2-38:n + 17

(3) [Parameter3]:
Out0-1: n +0-1
Out2-3: n + 4-5

[CmdComplete]
=0ON?

(4) [ProcessCmd]:
Out0-1: n +26.7
Out2-3: n +27.7

(5) [CmdComplete]:
Out0-1: n +22.7
Out2-3:n +23.7 [CmdError]

=0ON?

(6) [CmdError]:
Out0-1: n +22.6
Out2-3:n +23.6

(7) [Direction]:
Out0-1: n +26.4
Out2-3: n +27.4 Reset [ProcessCmd] = OFF

(8) [EnableOutput]:
Out0-1: n +26.0
Out2-3: n +27.0

(9) [OutputEnabled]:
Out0-1: n +22.0

Stop Trigger
Out2-3: n +23.0 o

= Position?

(10) [OutputActive]:
Out0-1: n +22.4
Out2-8: n +23.4

NO Set [Parameter3] = Position

Y
(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=ON? A

Handle Error ;

CTRIO
Outputs pulses as specified

Reset [EnableOutput] = OFF
>3
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The following example program loads and executes a Trapezoid with Limits Profile that was
M o created using CTRIO Workbench Pulse Profiles dialog. These profiles can only be used with
a CTRIO2 module. The Pulse Profile number is stored in V3000. Turning on CO will load

Win the pulse profile and target position, and run the profile.

6

_FirstScan

it

LD

K10

ouT
CommandCode

V2040

LD

V3000

ouT
Parameter1

V2041

ProcessCmd
B2056.7
SET |

J{SET)

Direction
B2056.4
{ ouT )

CmdCeomplete CmdError
c1 52‘022‘.7 82‘022‘5

ProcessCmd
B2056.7

1 I 1 I /v‘/r

co

{ RST )

EnableQutput
B2056.0

L——{ SsET )

c1
{ RST )

EnableOutput
B2056.0

——-o RsT )

ProcessCmd
B2056.7

L——{ RsT )

{ END )
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Trapezoid Plus (CTRI02) Profile
Trapezoid Plus

Trapezoid Plus is used for executing trapezoidal moves to a position value. The b o
desired position is specified in Parameter 3. The sign of the value of the Target V] win
Position (Parameter 3) determines the direction of the pulse train ouptut. This M NI
profile allows for different acceleration and deceleration rates. Also, Trapezoid

Plus will accept a new target position to be entered while the output is in motion. The proper
sequence of events for using this profile can be found in the previous flow charts and those
that follow.

The Trapezoid Plus (CTRIO2) profile is only available when using a CTRIO2 module.
See Trapezoid description for a general description of this profile. The profile resembles
Trapezoid Profile, but has four additional features:

1: The target position is a variable (Parameter 3 in the output memory map) set by the base
controller, instead of a constant specified in the profile.

2: The profile can be asymmetrical (Accel and Decel rates are separate).

3: Encoder Feedback can be added, useful for correcting excessive lash or slippage in the system.

x
(Poflelnfo e
Name: Mirierum Freq: [100 Hz  AccelRae [10000 pos
Marimum Freq, [10000 Hz Decel Rate: 10000 pss
Profile Type:
Trapezoid * Taget postion is specified at un time through Pam3.

S-Curve

Symmetrical S-Cuive

Dynaric Postioning

Diypnamic Velocity

Home Search

Ftee Form

Diynamic Postioning Plus [CTRID2]

Trapezoid wiLimits [CTRIDZ)

- Fie Stats—————————————

FileNumber: [ 2

ToldEnties: [ —
BlocksUsed | 1

iculste Frofile

4: Allows output rates up to 250kHz.
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Trapezoid Plus, contd
When Use Encoder for Position is enabled, the target position is specified in units of the
encoder. Encoder feedback determines when deceleration of a move should begin and
determines when the move should stop. If Scale Factor is set incorrectly, the output could
overshoot the target position, or start decelerating too soon.

x
Puoflelnfo————————————— G

Name: Mirienum Freg: |100 Hz  AccelRate [10000  pos
Masamum Freg: |10000 Hz Decel Rate: |‘\DUJU pss

Profile Type:

Trapezoid * Taget posthion is specified at un time through Pamad.

Luve

Symmetrical 5-Curve

Dynarnic: Posilioning

Dynamic Velocity

Home Search

Fres Form Inputs & Channel 1l € Ghannel 2

Dyniamic Posiioning Pus (CTRID2]
Trapezoid w/Limits [CTRIOZ)

- File Stats

FileNumber: | 2
ToalEnries: [ =
BlocksUsed | 1

® Minimum Freq: The frequency at which the profile will begin and end.

Maximum Freq: The maximum steady state frequency the profile can attain during a move.

Accel Rate: The rate at which the output frequency will increase during the acceleration period.
Decel Rate: The rate at which the output frequency will decrease during the deceleration period.

* Encoder Input: Select the channel where the encoder is connected. The
inputs for the encoder (A&B) must be configured for Quad Counter.

® Scale Factor: This is the output to input resolution (stepper/encoder) ratio. In
other words, if the stepper motor being used is a 1000 ppr (pulses per revolution)
and the encoder is 800 ppr, then the scale factor would be 1000/800 = 1.25.

Deadband: This is the number of position counts away from the target position that causes no
action. This can reduce “hunting” or “ringing” as the profile attempts to get to the target position.
Be sure to include a deadband when the encoder has a higher resolution than the stepper.
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Pulse Output Status/Control Bits and Command

Codes (DL PLCs)

Output Status Bit Definitions (Pulse Output)
M DL Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] win Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
M NI CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 22.4,23.4
Output Stalled 37,53 22.5,23.5
Command Error 38,54 22.6, 23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memoty Offsets e
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction™ 36, 52 264,274 Level
Process Command 39, 55 26.7,27.7 Rising Edge

* Not used in ladder. Controlled by the sign of the Target Position (Parameter 3) value.

Output Control (D)Words (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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PARAMETERS:

(1) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

(4) [OutputActive]
Out0-1: n+22.4

Run Trapezoid PLUS
(IBoxes)

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

|

Out2-3: n+23.4

Execute CTRLDPR (I1B-1001)
"CTRIO Load Profile"

Error

Success

NOTE: An example program using these IBoxes
can be found in the Appendices of the DirectLOGIC
user manuals for DL05, DL06 and DL205.

NOTE: The sign of the value in the Target Position
(Parameter 3) determines the direction of the pulse
train output.

or Error?

Success

*{

(1) Set [Parameter3] = Position
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

[OutputActive]
= ON?

A 4

: Handle Error ;

Reset [EnableOutput] = OFF

Goto another
Position?

A
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Run Trapezoid PLUS
(DL-PLC)

NOTE: An example program using these IBoxes
can be found in the Appendices of the DirectLOGIC

user manuals for DL05, DL06 and DL205.

(1) Set [CommandCode] = 10 (hex)

PARAMETERS: (2) Set [Parameterl] = File # (decimal)
(1) [CommandCode]: i

Out0-1: n+10

Out2-3: n+16

Set [ProcessCmd] = ON

(2) [Parameterl]
Out0-1: n+11
Out2-3: n+17

(3) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

NOTE: The sign of the value in the Target Position
(Parameter 3) determines the direction of the pulse
train output.

[CmdComplete]
Ol

(4) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(5) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
= ON?

(6) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(7) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(8) [OutputEnabled] Reset [ProcessCmd] = OFF
Out0-1: n+22.0 I
Out2-3: n+23.0 V{

(9) [OutputActive]
Out0-1: n+22.4
Out2-3: n+23.4

(1) Set [Parameter3] = Position
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

[OutputActive]
= ON?

Reset [EnableOutput] = OFF
A

Goto another
Position?
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Load and Run a Trapezoid Plus Profile

The following example program loads and executes a Trapezoid Plus or Trapezoid with Limits
Profile that was created using CTRIO Workbench Pulse Profiles dialog. These profiles can
only be used with a CTRIO2 module. The Pulse Profile number is stored in V3000 and the
Target Position is stored in V3001-V3002. Turning on CO will load the pulse profile and
target position, and run the profile.

M o
Win
NI

_FirstScan
e

1 1

ouT
S CommandCode
V2040

CmdComplete CmdError
c1 B2022.7 B2022.6

V3000

ouT
 E— Parameter1
V2041

V3001

ouTD
S Parameter3
V2030

ProcessCmd
B2056.7 )

——————f& SET )

ProcessCmd
B2056.7

3 —1 | {1 =t

co

{ RsT )

EnableOutput
B2056.0
SET

c1
{ RST )

EnableOutput

ProcessCmd
B2056.7
RST

END )
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The sign of the value in the Target Position (Parameter 3) !

determines the direction of the pulse train output. In the
DirectLOGIC programming example below, the value in
V3001 (BCD DWORD) is converted to Signed Decimal

DWORD in V2030 when CO0 is turned ON.

DirectSOFT
co
LDD
|
1
I V3001
INV
ADDB
K1
OuUTD
V2030
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Dynamic Positioning Plus and Dynamic Positioning Profiles

Dynamic Positioning Plus and Dynamic Positioning profiles are very similar and are covered
M DL (ogether in this section. The table below summarizes their differences.

V1 win

Change Encoder
M NI oo Position Source target Accel/decel Maximum | 0 | Requires
position on ramps pulse rate Possible CTRIO2
the fly
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Dynamic One setting 1
Positioning From controller No for both 65kHz No No

TThe older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

The Dynamic Positioning profile is a trapezoidal profile with identical acceleration/deceleration
rates and identical starting/stopping frequencies. The maximum target frequency is specified.
The target position (# of output pulses) is located in a memory register in the CPU/controller.
Once the position is reached, the output is disabled and a new target position can be specified
in the memory register.

Edit Pulse Profile 5‘
~Profie o

L — Minimum Frec: [40 Hz

Masimum Freq: [1000 Wz

Profile Type:

Trapezid Accel Rate: 11000 pss

Symmetioal 8 Curve

O pramic Welaciy NATE: The HieCTRID's plss sutputs ats it to 25KHez. This profls hss besi increased
Home Search 10 64Hz to support the Hix CTRIDZ. whie maintairing compatiiy with the HCTRIC

Free Farm

Dynamic Posiioning Plus (CTRIOZ)
Trapezoid Plus [CTRID2)
Trapezoid w/Limits (CTRIOZ)

1f you tequire spesds bevond E4KHz for your Hi-CTRID2, consider using the Dynanic
Fasiion Plus profie

- File Stats

File Nurber: 4
Tokal Entries: -
Blocks Used: 1

Calculate Profile

Cancel

® Minimum Freq: The frequency at which the profile will begin and stop.
® Maximum Freq: The maximum steady state frequency the profile can attain during a move.

¢ Accel Rate: The rate at which the output will ramp from the Minimum Frequency
to the Maximum Frequency. This sets the deceleration rate as well.
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- Chapter 9: Output Functions

Dynamic Positioning Plus (CTRIO2) Profile

V] o
V] win
V m

The Dynamic Positioning Plus (CTRIO2) profile is only available when using a CTRIO2
module. The profile resembles a Dynamic Positioning Profile, but adds three features:

1: The profile can be asymmetrical (Accel and Decel Rates are separate).
2: Encoder Feedback can be added, useful for correcting excessive lash or slippage in the system.

3: Allows output rates up to 250kHz.

When Use Encoder for Position is enabled, the target position is specified in units of the
encoder. Encoder feedback determines when deceleration of a move should begin and
determines when the move should stop.

See Dynamic Positioning Profile for a general description of this profile.

x
Profle Info- .
Meme: MrimumFreq [100  Hz  AccelRate [10000  pss
Profile Type: Masimuen Freq [10000 Hz Decel Rate: [10000 st
rapeacid
Luve Fu e
ur

Encoder Input  * Channel1 " Channel 2
ScaeFactor I Deadband: [0 counts
*Seloct counter chanmelconfgued 2 a quad courler.
’Exmwﬁmm

Dy Plus (CTRIOZ)
Trapezoid Plus (CTRIO2)
Trapezoid wiLimds [CTRIDZ)

Fie Stats.

FieNumber | 2
TolEnties: [~
BlocksUsec: | 1

Minimum Freq: The frequency at which the profile will begin and end.

Maximum Freq: The maximum steady state frequency the profile can attain during a move.
Accel Rate: The rate at which the output frequency will increase during the acceleration period.
Decel Rate: The rate at which the output frequency will decrease during the deceleration period.
Encoder Input: Select the channel where the encoder is connected.

Scale Factor: This is the output to input resolution (stepper/encoder) ratio. In
other words, if the stepper motor being used is a 1000 ppr (pulses per revolution)
and the encoder is 800 ppr, then the scale factor would be 1000/800 = 1.25.

Deadband: This is the number of position counts away from the target position that causes no
action. This can reduce “hunting” or “ringing” as the profile attempts to get to the target position.
Be sure to include a deadband when the encoder has a higher resolution than the stepper.
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Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command Codes

(DL PLCs) V] o
Output Status Bit Definitions (Pulse Output) ] win
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3. M m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memotry Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 222,232
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1, 271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39,55 26.7,27.7 Rising Edge

Output Control (D)Words (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20

DWord Control
CPU to CTRIO(2)

DEVNETS, MODBUS

Word Offsets: WinPLC, EBC, PBC,

V-memory Offsets
from Qutput Start (octal)

DWord Parameter 3

0,2

0,4
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- Chapter 9: Output Functions

Dynamic Positioning/Dynamic Positioning Plus, (contd)

For Dynamic Positioning/Positioning Plus only, the motion limits of Min Frequency,
|ZI DL Max Frequency, and Acceleration rate come from the CTRIO Workbench Profile. After
Win  loading a Dynamic Positioning/Positioning Plus Profile, setting the Enable Output causes
NI the CTRIO(2) module to assume a position of 0 pulses. The program should write the

target position in DWord Parameter 3, and set the Go to Position bit. This will cause the

CTRIO(2) module to set both Pulses Active and the New Position Loaded bit, then begin to

output pulses. The number of pulses and direction are determined by the CTRIO(2) module

based on the difference between the current location and the specified target location.

The program can monitor the state of the Pulses Active bit and the New Position Loaded bit to

P ey 7| PVt P | CIRIO(2) Pl Outut tae
0 0 Idle
1 1 Go To Position Acknowledged, Pulsing
0 1 Still Pulsing, Go To Position Control Bit is OFF
1 0 Go To Position Acknowledged, Position Attained

determine when the new position has been attained. The New Position Loaded status bit will
always follow the state of the Load/Seek New Position control bit. This status bit should be used
to signal the program that the CTRIO(2) module has received the new state of the control bit.
You do not have to wait on the CTRIO(2) module to complete a move that is in progress
before loading the next target location. After the GoTo Position is acknowledged, the program
can load the next position into the DWord Parameter 3. When Pulses Active Status goes to 0,
then setting the GoTo Position control bit will again start the output toward the new position.
The CTRIO(2) module moves to the new position relative to its previous position as long as
the Enable Output control bit remains set. Clearing the Enable Output bit will disable output
pulsing and reset the current position to 0.

The following pages show a DirectLOGIC programming example that executes a Dynamic
Positioning/Positioning Plus pulse profile using the bit/(D)word addressing in the table on
page 9-39.

The sign of the value in the Target Position register

(Parameter 3) determines the direction of the pulse Dlreai(;FT
train output. In the DirectLOGIC programming 1| || P2 so00
example to the right, BCD 5000 is converted to —
decimal -5000 when CO is turned ON. You could -
load (LD) a V memory location instead of using a —
constant as shown in the example. —
ADDD
- KA1
ouTD
L V3000
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Chapter 9: Output Functions.

Dynamic Positioning or Dynamic Positioning Plus
Using the CTRIO(2) YO0 and Y1

The required basic steps for a DL-PLC to run Dynamic Positioning or Dynamic Mo
Position Plus are outlined in this table. The steps describe the sequence and Win

coordinate with the ladder code sequence on page 9-41. NI
PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base | Outputs Base | Inputs ase .
Steps| Name Addr = V2030 Addr = V2000 (é\ddr = V2030) (Iéddr = VZUUU) Action
ey ey ontrol Relay) | (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
1 C°g‘0r2§”d V2040 V2040 Set to 10 (Load Stored Profile)
File # of desired
2 Parameter 1 V2041 /A V2041 /A Dynamic Positioning Profile
Process Turn ON until Command Complete
3 Command V2056.7 c227 status bit is returned (see step 4)
Command
When ON, Profile is now loaded
4 Complete V2022.7 G127 i . ;
Status /A /A clear Process Command bit (step 3)
5 Command V20226 126 ON if Command or Parameters are
Error ) invalid
Turn ON to assume 0 position,
6 |Enable Output|  V2056.0 N/A G220 N/A Turn OFF to d|sabllte, pulses and zero
position
Output Enable When ON, pulses are now enabled
! Status N/A v2022.0 N/A c127 and last position is retained
V2031 / Target position: User defined
8 Parameter 3 | V2031 / V2030 V2030 (DWord)
Go To N/A /A Starts pulses with direction to obtain
9 - V2056.1 G221 the new position relative to previous
Position position.
Position When ON, Go To position is
10 Loaded Status v2022.1 c121 acknowledged
Outout Active /A /A When ON, module is pulsing, OFF
11 gt atus V2022.4 (124 with Position Loaded status ON =
new position move has completed
Go To Turn OFF to be ready to load a new
12 Position V20961 WA c221 /A position
13 Suspend \/2056.2 999 Turn ON to “pause” output pulses
Output ' without resetting pulse count
Output ON when out pulse train has been
14 Suspend N/A V2022.2 N/A (122 suspended

Repeat steps 7-10 to seek the next position.
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- Chapter 9: Output Functions

Dynamic Position or Dynamic Position PLUS
(IBoxes)

. An example program using these IGoxes can
be found in the Appendices of the DirectLOGIC user

- manuals for DL05, DL06 and DL205.
Start

PARAMETERS: Make sure a CTRIO (1B-1000)

“CTRIO Config"

(1) [EnableOutput] is programmed at top of ladder

Out0-1: n+26.0
Out2-3: n+27.0

(2) [OutputEnabled]
Outo-1: n+22.0
Out2-3: n+23.0

Execute CTRLDPR (IB-1001)
"CTRIO Load Profile"

(3) [Parameterd]
Out0-1: n+0-1
Out2-3: n+4-5

Error
(4) [GotoPosition]

Outo-1: n+26.1
Out2-3: n+27.1

Success
or Error?

(5) [PositionLoaded]
Out0-1: n+22.1
Out2-3: n+23.1

Success

Set [EnableOutput] = ON

[OutputEnabled]
-ON?

(1) Set [Parameter] = Position
(2) Set [GotoPosition] = ON

[PositionLoaded]
ON?

Reset [GotoPosition] = OFF

CTRIO:
Outputs pulses as specified

w
Position?

At Position?

Reset [EnableOutput] = OFF

l¢
‘
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Chapter 9: Output Functions.

Dynamic Position or Dynamic Position PLUS
(DL-PLC)

: An example program using these [Boxes can
be found in the Appendices of the DirectLOGIC user

- manuals for DL05, DLO6 and DL205.
Start

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]
Out0-1: n+10
Out2-3: n+16

(2) [Parameteri]
Outo-1: n+11
Out2-3: n+17

[CmdComplete]
IN?

(8) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Outo-1: n+22.7
Oute-3: n+23.7

[CmdError]
=0ON?

(5) [CmdError]
Outo-1: n+22.6
Out2-3: n+23.6 (1) Reset [ProcessCmd] = OFF
(2) Set [EnableOutput] = ON
(6) [EnableOutput]

Out0-1: n+26.0
Out2-3: n+27.0

Error

{

(7) [Outputenabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=ON?

(8) [Parameter3]

0ut0-1: n+0-1 <t
Out2-3: n+4-5 *
(1) Set [Parameter3] = Position
(9) [GotoPosition] (2) Set [GotoPosition] = ON

Out0-1: n+26.1
Out2-3: n+27.1

(10) [PositionLoaded]
Out0-1: n+22.1
Out2-3: n+23.1

[PositionLoaded]
—ON?

Reset [GotoPosition] = OFF

[
*‘

CTRIO:
Outputs pulses as specified

No
New

Position?

At Position?

Reset [EnableOutput] = OFF

l¢
‘
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Dynamic Positioning/Positioning Plus Example

The following example program runs a Dynamic Positioning/Positioning Plus pulse profile.
M DL Turn on CO to load the profile number and process the command. The first move starts
Win  at position count = 0. Turning on C2 will start the pulse output to position specified in

NI Parameter 3.

The output will move in whichever direction is appropriate to reach the position specified in
Parameter 3. To make additional moves, wait for the current move to complete, load a new
value into the Target Pulse Count register and set the Go to Position bit. Subsequent moves
are still referenced to the same 0 location as the first move. Clearing the Enable Output bit will
disable output pulsing and reset the current position to 0.

First Scan
L LD Load Table Command
1 11 K10 0x10 (Hex)

Of

V2040 Command Code Register

c
B

Initialize Settings

¥ Lo Table File Number Thi -
’ | K1 ; is rung loads Dynamic
; (Decimal) Positioning profile.
our V2041 Parameter 1: Profile File
Number

Cc1
L———( PD ) Initialize Settings Complete

Initialize Settings
Complete

C1 B2056.7

I ( SET ) Process Command
c3 Go to Position Change Complete
— ’J

Command Command

Complete Error
B2|02I2.7 BZI022.6 BZ?S;;T
! | ——=F (RST)._Process Command ;e rung waits for the Command
c2 B2056.0 Complete bit with no Command
zd —————( SET ) Enable Output Error before Enabling the Output.
Go to Position Start B2056.1

RST ) Goto Position
Go to Position Enable
StartBit ~ Output

c2 B2056.0 h) - _

5 ¥ 1 V3000 Target Pulse Count Position P—"S rtUBglmagS th?

arget Fuise Loun

OB 030 Parameler 3: Target Position into Parameter
Pulse Count 3 register.

c3
Go to Position 4( PD ) Go to Position Change Complete
Change Complete

. 7 PUSET) cotorositon TN _run%starts the pulse output to the

I Position Count specified in Parameter 3.
Initialize Settings

Cco B2056.0

—F ( RST Enable Output
B o T B e,
: isabling the Enable Output bit.
RST ) Frocess Command Ityadso resets the position count
00.
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Chapter 9: Output Functions.

Dynamic Velocity Profile

The Dynamic Velocity profile is a trapezoidal profile with the directional
acceleration and deceleration rates specified. The target velocity is located in |ZI DL
a memory register in the CPU/controller. Once the CPU/controller initiates 7] win
the profile, output pulses will be generated at the target velocity until the CPU/
controller disables the output pulses. NI

Edit Pulse Profile E x|

e [ Clockwise Accel Rate 11000
Ciockwise Decel Rate 11000,

Profile Type:

55
55
=
s

ing Plus [CTRID2)

Trapez:
Trapezaid wilirits (CTRIOZ)

File Stats

Calculate Profile

Clockwise Accel Rate: The clockwise rate at which the output will ramp up from 0Hz
to the target velocity that is specified in the CPU/controller memory register.

® Clockwise Decel Rate: The clockwise rate at which the output will ramp down from
the target velocity that is specified in the CPU/controller memory register to 0Hz.

* Counter-Clockwise Accel Rate: The counter-clockwise rate at which the output will ramp
up from OHz to the target velocity that is specified in the CPU/controller memory register.

* Counter-Clockwise Decel Rate: The counter-clockwise rate at which the output will ramp
down from the target velocity that is specified in the CPU/controller memory register to 0Hz.

Dynamic Velocity Profile
For the Example that follows you will need to have a Dynamic Velocity profile configured
as Table File Number 1 using the Configure I/O dialog box. You will also need to have the
appropriate Target Velocity (signed decimal) stored in V3000 for this example. You must turn
CO on to initialize the settings and enable the output.
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Pulse Output Status/Control Bits and Command Codes
(DL PLCs)

Output Status Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] o
V] win
V] m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Output Control (D)Words (Pulse Output)

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,271.7 Rising Edge

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control
CPU to CTRIO(2)

Word Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
from Output Start (octal)

Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20

DWord Control
CPU to CTRIO(2)

Word Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
from Qutput Start (octal)

DWord Parameter 3

0,2

0,4
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Chapter 9: Output Functions.

Dynamic Velocity (contd)

For Dynamic Velocity, the motion limits of clockwise acceleration and deceleration, and
M DL counter clockwise acceleration and deceleration come from the CTRIO Workbench Profile.
M Win  The target velocity is stored in a register in the CPU/controller. The program needs to
|z[ NI prepare the Load Table command by selecting Command Code = 0010 Hex/BCD, set Word

Parameter 1 to the File number of the profile (example: File 3 Dynamic Velocity 1) and
set Word Parameter 3 to the desired target velocity. Then the program can set the Process
Command bit and watch for the Command Complete bit. Then the program should clear
the Process Command bit. Set the Enable Output bit to start the output pulses. The velocity
can be changed “on the fly” by entering a different value into the target velocity register and
setting the Process Command bit. The velocity will ramp up/down to the new target velocity
at the specified Accel/Decel rates. Clearing the Enable Output bit will always suspend pulsing.
The following pages show a programming example that executes a Dynamic Velocity pulse

profile using the bit/(D)word addressing in the table below.
Dynamic Velocity using the CTRIO(2) YO and Y1

example to the right, BCD 5000 is converted to
decimal -5000 when CO is turned ON. You could
load (LD) a V memory location instead of using a
constant as shown in the example.

PLC Control | PLC Status | £ Control - PLC Stalus
Outputs Base| Inputs Base pul puls .
Steps| Name _ = Addr = V2030 | Addr =VY2000 Action
?gﬂro}vwz(?r%? ‘(\gﬂro;vwzg%? (Control Relay)| (Control Relay)
D2-240 D2-240
1 command | yaod V2040 Set to 10 (Load Stored Profile)
File # containing CW accel/decel and
2 | Parameter 1 V2041 N/A V2041 N/A CCW acecel/decel
Process Turn ON until Command Complete
8 Command V2056.7 G227 status bit is returned
Command
When ON, Profile is now loaded,
4 C%rtzﬂ,e;e VA va022.7 VA G127 clear Process Command bit
Command ON if Command or Parameters are
5 Error V20226 C126 invalid
Turn ON to ramp to target velocity,
6 | Enable Output V2056.0 N/A (220 N/A Turn OFF to disable pulses.
7 Parameter 3 | V2031 / V2030 N/A V2031 / V2030 Target velocity: User defined (DWord)
8 O”tggtﬁgt"’e /A V2022.4 /A C124 When ON, module is pulsing
Suspend Turn ON to “pause” output pulses
9 Output V2056.2 N/A c222 N/A without resetting pulse count
Output ON when out pulse train has been
10 Suspended N/A V2022.2 N/A C122 suspended
The sign of the value in the Target Velocity register DirectSOFT
(Parameter 3) determines the direction of the pulse ; hat D 0
train output. In the DirectLOGIC programming —
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- Chapter 9: Output Functions

Dynamic Velocity

(IBoxes) * An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

PARAMETERS:

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

(1) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(2) [EnableOutput] i

Execute CTRLDPR (1B-1001)
Out0-1: n+26.0 "CTRIO Load Profile"
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Error
Success

or Error?

Success

(1) Set [Parameter3] = Velocity
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0N?

: Handle Error ;

CTRIO:
Outputs pulses as specified

Set [Parameter3] = Velocity

A

Velocity?
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Chapter 9: Output Functions.

Dynamic Velocity
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter] = File # (decimal)
(3) Set [ProcessCmd] = ON

OTE: An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

(1) [CommandCode]:
Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

[CmdComplete]

=0ON?

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(5) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

[CmdError]
=0ON?

(6) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(1) Reset [ProcessCmd] = OFF
(2) Set [Parameter3] = Velocity
(3) Set [EnableOutput] = ON

(7) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(8) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=ON?

X

CTRIO:

Outputs pulses as specified Reset [ProcessCmd] = OFF

Set [Parameter3] = Velocity

New
Velocity?
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Dynamic Velocity Example

The following example program executes a Dynamic Velocity pulse profile. Turn CO on to
M DL load the profile number, process the command and enable the output. The Target Velocity

needs to be specified inV2030. The velocity can be changed “on the fly” by entering a different
Win  value into V2030. The sign of the value in the target velocity register controls the pulse output
NI direction. Clearing the Output Enable bit will always suspend pulsing.

_FirstScan
_FirstScan LB
SPO K1
t—l
ouT
Command Code
Register
= w2040
This rung loads the Dynamic Yelocity profile into Parameter 1.
Initialize Settings LD
co K1
2 | |
ouT
Farameter 1, Profile File
Mumhber
W2041
Frocess Command
B2056.7
SET
This rung weaits for the Command Complete bitwith no Command Errar befare Enabling the
Qutput,
Initialize Settings Command Camplete Command Errar Frocess Command
o B2022.7 B2022E B20456.7
3 | | | o = {( ReT
Enable Output
B2056.0
L seT
This rung stops the pulse output by resetting the Enable Output bit, B2056.0.
Initialize Settings Enable Cutput
GO B2056.0
s _L+ ( Rer
Process Command
B2056.7
—( Rsr
5 ( eno )
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Chapter 9: Output Functions.

Velocity Mode

Velocity Mode is used to set the output to a frequency and duty cycle. M o

‘E NOTE: Velocity Mode controls the pulse outputs directly from the CPU/controller program. |Z[ Win
No CTRIO Workbench Pulse Profile is required for this mode. |Z[ N

Velocity Mode is not defined or created using the Pulse Profiles Table

dialog in CTRIO Workbench. However, the output must be configured for Pulse
(Step/Direction) or Pulse (CW/CCW) using the Configure IO dialog. The profile parameters
are specified in CPU/controller memory registers. There are no acceleration ramps with
Velocity Mode. The output will step directly to the specified frequency and to the specified
duty cycle.

The user specifies the target frequency, pulse train duty cycle and the step count. Once initiated,
the output will begin pulsing at the target frequency and continue until the step count is
reached. There is no ramping to the target frequency. With a step count of OxFFFFFFFE the
pulse output will continue indefinitely until the control program disables the output.

Velocity Mode command (Command = 0020 Hex/BCD) allows a specified number
of pulse output counts or the number of Pulses can be set to “FFFFFFFF” in Hex for
unlimited pulse counts. Leaving the Duty Cycle set to 0 achieves the default (50%),
otherwise it can be set in 1% increments by writing this value from 1 to 99 decimal. After
this command is processed, the Run Frequency and Duty Cycle fields can be adjusted
by direct access. In order to change directions from Pulse Output in “Velocity” mode,
the Enable Output bit must first be cleared (which stops the Pulse Outputs). Then after
the new Direction bit is written, the Enable Output bit can be set to resume pulsing.
Refer to the following table for a DirectLOGIC programming example that executes a Velocity
Mode pulse profile using bit/(D)word addressing.
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Pulse Output Status/Control Bits and Command Codes
(DL PLCs)

Output Status Bit Definitions (Pulse Output)

V] o
V] win
V] wi

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
Command Error 38, 54 22.6,23.6
Command Complete 39,55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memoty Offsets R
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,21.7 Rising Edge

Output Control (D)Words (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control
CPU to CTRIO(2)

Word Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
from Qutput Start (octal)

Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20

DWord Control
CPU to CTRIO(2)

Word Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
from Output Start (octal)

DWord Parameter 3

0,2

0,4
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Chapter 9: Output Functions.

Velocity Mode Control on CTRIO(2) YO and Y1

PLC Control | PLC Status | [FL:C Control 1 PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
Steps Name Addr = V2030 Addr = V2000 Addr = V2030 | Addr=V2000 Action
Sy Sy (Control Relay)| (Control Relay)
(Bit-of-Word) | (Bit-of-Word) -240 -240
Command Set to 20 Hex
! Code V2040 V2040 (Pulse at Velocity)
Run frequency, decimal
2 Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz-64000Hz
Duty cycle (1-99) (can leave 0 for
3 Parameter 2 V2042 /A V2042 WA 58%) decimal
Number of pulses (DWord); set to
4 Parameter 3 | V2031 / V2030 V2031 / V2030 FFFFFFFF for no limit, Hex
_— Set ON or OFF for
5 Set Direction V2056.4 (224 Direction of Rotation
Process Turn ON Command Complete
6 Command V2056.7 C227 status bit is returned (see step 7)
When ON, command has
7 COSTaqLind V2022.7 C127 been accepted, clear Process
N/A N/A Command bit (step 6)
Command ON if Command or Parameters
8 Error V20226 C126 are invalid
9 Enable Output V2056.0 G220 Turn ON to start pulses
10 | Disable Output|  V2056.0 N/A G220 N/A Turn OFF to start pulses
Suspend Turn ON to “pause” output pulses
" Output V20562 Ca22 without resetting pulse count
12 Output WA V20222 /A c122 ON when out pulse train has been
Suspended ) suspended

While Velocity Mode Control is running, Run Frequency (step 2) and Duty Cycle (step 3) may
be actively changed simply by writing a new Parameter value. Since no Accel/Decel parameters
are specified in this profile, the output change is a step response.
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- Chapter 9: Output Functions

Velocity Mode
(I Boxes) 2 An example program using these I5oxes can

be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
. . "CTRIO Config"
(1) [Direction] is programmed at top of ladder
Out0-1: n+26.4
Out2-3: n+27.4 l

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

Execute CTRVELO (IB-1013)
"CTRIO Velocity Mode"

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Success

(4) [Parameterl]

Out0-1: n+11 or Error?
Out2-3: n+17

(5) [Parameter2]
Out0-1: n+12 <&
Out2-3: n+20 v

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

Set [Parameterl] = Frequency
Set [Parameter2] = Duty Cycle

New Frequency
or Duty Cycle?

Reset [EnableOutput] = OFF

1

Change
Direction?
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Chapter 9: Output Functions.

PARAMETERS:

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parameter1]
Outo-1: n+11
Out2-3: n+17

(3) [Parameter2]
Outo-1: n+12
Out2-3: n+20

(4) [Parameter3)]
Outo-1: n+0-1
Out2-3: n+4-5

(5) [ProcessCmd]
Outo-1: n+26.7
Out2-3: n+27.7

(6) (CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(7) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(8) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(9) [EnableOutput]
Outo-1: n+26.0
Out2-3: n+27.0

(10) [OutputEnabled]
Outo-1: n+22.0
Out2-3: n+23.0

Velocity Mode
(DL-PLC)

(1) Set [CommandCode] = 20 (hex)

(2) Set [Parameter1] = Frequency (decimal)
(3) Set [Parameter2] = Duty Cycle (hex)
(4) Set [Parameter3] = Pulse Count (decimal)
(5) Set [ProcessCmd] = ON

[CmdComplete]

[CmdError]
=ON?

Reset [ProcessCmd] = OFF

[«

<

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=OoN?

CTRIO:
Outputs pulses as specified

Load new
parameters

New Frequency
or Duty Cycle?

Reset [EnableOutput] = OFF

Change
Direction?

Reset [EnableOutput] = OFF
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- Chapter 9: Output Functions

Velocity Mode Example

The following example program loads and executes a Velocity Mode pulse profile. For Parameter
M DL 3, a specific number of pulse output counts can be specified or if set to “ffffffff” Hex, the pulse
win  output will remain ON at the specified Target Velocity until the output is disabled. Once
" running, velocity and duty cycle can be changed on the fly by loading new values into V2041

and V2042 respectively.
First Scan
SIP? D Load Velocity
1 1T K20 Mode
L 0x20 (Hex)
ouT V2040 Command Code
- . Register
Initialize Settings
ICOI LD Target Velocity
2 a V3000 (Decimal)
This rung loads Target .
Velocity, Duty Cycle and L O o0a Rpa’i'“e"" 1:
Pulse Gount into the un Frequency
Parameter registers. ) " 0 specifies 50%
| duty cycle (Hex)
ouT Parameter 2:
| V2042 Duty Cycle
LDD Kt Kffffffff (Hex) specifies unlimited pulse
| count; use decimal value otherwise
ouUTD Parameter 3:
— V2030 Target Pulse
Count
B2056.7
L ( SET ) Process Command
C1
( Initialize Settings
SET ) Complete

Set Direction
Cc2 B2056.4
||

3 | ( ouT ) Direction
Initialize
Settings Command Command
Complete Complete Error
C1 B2022.7 B2022.6 82?56.7 ) )
¢ — —— —F (RST ) Process Command _ i rung wais for the
B2056.0 bit with no Command
SET ) Enable Output Fﬁg%&g&re Enabling
Initialize Settings
co C1 - .
Initialize Settings .
5 HF (RST ) "“Complete TN rung stops
the pulse output b
B2056.0 d|sab||ng, the Enable
L (RST ) Enable output  Output bit.
(
6 (END)
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Chapter 9: Output Functions.

Run to Limit Mode

Run to Limit is used to make a simple move to a limit input on the CTRIO(2) M o
module. If using a CTRIO2 module, consider using Trapezoid with Limits )
instead. M Win

Run to Limit Mode is not defined or created using the Pulse Profiles Table dialog M w

in CTRIO Workbench. However, an output must be configured for Pulse (Step/

Direction) or Pulse (CW/CCW) using the Configure IO dialog. Also, an input must be
configured as a limit for the Output channel to be used. The profile parameters are specified in
CPU/controller memory registers. There are no acceleration ramps with Run to Limit Mode.
The output will step directly to the specified frequency and duty cycle.

The user specifies the frequency, pulse train duty cycle and which edge of which limit input to
stop at. When the Limit is reached the pulse output is disabled.

‘E NOTE: Run to Limit Mode controls the pulse outputs directly from the CPU/controller program. No
CTRIO Workbench Pulse Profile is required for this mode.

Set Word Parameter 1 to the desired Frequency. Set Word Parameter 2 Low Byte to the Duty
Cycle and the High Byte to the appropriate Input and signal Edge. Leaving the Duty Cycle set
to 0 achieves the default (50%), otherwise it can be set in 1% increments by writing this value

from 1 to 99 Hex/BCD.
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- Chapter 9: Output Functions

Pulse Output Status/Control Bits and Command

Mo Codes (DL PLCs)
V] win

o w Output Status Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memoty Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 22.4,234
Output Stalled 37,53 22.5,23.5
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memoty Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal) :
Enable Output 32,48 26.0,27.0 Level

Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level

Process Command 39,55 26.7,27.7 Rising Edge

Output Control (D)Words (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10, 16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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Chapter 9: Output Functions.

Run to Limit Mode, contd

Parameter 2

Word Parameter 2 defines three elements of the Run to Limit routine. Bits 13 and 12
determine which edge(s) to terminate Output Pulses and Bits 9 and 8 determine which
CTRIO(2) module input terminal to use for the limit. The low byte specifies the duty cycle.

EdgetoSeek | GRCTIEYS | B o &0 | (but cycle ot 070
Rising Edge Ch1 C 00 00 0000
Falling Edge Ch1 C 01 00 1000

Both Edge Ch1 C 10 00 2000
Rising Edge Ch1 D 00 01 0100
Falling Edge Ch1 D 01 01 1100

Both Edge Ch1 D 10 01 2100
Rising Edge Ch2 C 00 10 0200
Falling Edge Ch2 C 01 10 1200

Both Edge Ch2 C 10 10 2200
Rising Edge Ch2 D 00 1 0300
Falling Edge Ch2 D 01 1 1300

Both Edge Ch2 D 10 11 2300

Edge(s)  Bits 15..12 CTRIO Input Bits 11..8
Rising 0000, OHex Ch1C 0000, OHex
Falling 0001, 1Hex Ch1D 0001, 1Hex
Both 0010, 2Hex Ch2C 0010, 2Hex

Ch2D 0011, 3Hex
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- Chapter 9: Output Functions

Run at Velocity on CTRIO(2) YO0 and Y1 until Discrete Input Limit
Dynamic Velocity Example

Example: You will need to have a Dynamic Velocity profile configured as Table
File Number 1 using the Configure I/O dialog. You will also need to have the

V] o

appropriate Target Velocity (signed decimal) stored in V3000 for this example. You Win

must turn CO on to initialize the settings and enable the output. NI
PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (éddr =I‘£i20|30) (é\ddr =I\a20|00) Action
sy iy ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 21 Hex
! Code V2040 V2040 (Run to Limit Mode)
Set initial run frequency, decimal
2 | Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
VA VA E;tlec} disg;etete indpL{ty edg(le in1h§9h)
e, low byte = duty cycle (1-
3 | Parameter 2 V2042 V2042 Example: rising input 1D at Duty =
45%, set this parameter to 212D Hex
- Set ON or OFF for
4 | Set Direction V2056.4 G224 Direction of Rotation
Process Turn ON Command Complete status
> Command V2056.7 c227 bit is returned (see step 6)
When ON, command has been
6 C%TTand V2022.7 c127 accepted, clear Process Command
atus N/A N/A bit (step 5)
Command ON if Command or Parameters are
! Error v2022.6 C126 invalid
8 gﬁ?m V2056.0 N/A 0220 N/A Turn ON to start pulses
Output ON while pulsing, OFF when limit has
9 Active Status N/A V20224 N/A G124 stopped pulsing
Suspend Turn ON to “pause” output pulses
10 Output V2036.2 N/A G222 N/A without resetting pulse count
Output ON when out pulse train has been
11 Suspended N/A V2022.2 N/A G122 suspended
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Chapter 9: Output Functions.

Run To Limit Mode
(IBoxes)

Make sure a CTRIO (IB-1000)
“CTRIO Config"
is programmed at top of ladder

PARAMETERS:

(1) [Direction]
Out0-1: n+26.4

Out2-3: n+27.4 l

! An example program using these [Boxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

(2) [EnableOutput] Execute CTRRTLM (IB-1011)

Out0-1: n+26.0 "CTRIO Run To Limit Mode"
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Error
Success

or Error?

Success

&
<

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0ON?

Reset [EnableOutput] = OFF

A

CTRIO:

1

Outputs pulses as specified

Limit reached?

Set Frequency
Set Duty Cycle

: Handle Error ;

New Frequency
or Duty Cycle?

Change
Direction?

Counter I/0O User Manual, 3rd Ed., Rev. B I 9_ 5 9



- Chapter 9: Output Functions

Run To Limit Mode
(DL-PLC)

(1) Set [CommandCode] = 21 (hex)
(2) Set [Parameter1] = Frequency (decimal)
PARAMETERS: (3) Set [Limit-Duty] = xxyy (hex)
(4) Set [ProcessCmd] = ON

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parametert]

Out0-1: n+11
Out2-3: n+17

[CmdComplete]
(3) [Limit-Duty] =ON?
Out0-1: n+12
Out2-3: n+20

(4) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(5) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
-ON?

(6) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(7) [Direction]
Out0-1: n+26.4 Reset [ProcessCmd] = OFF

Out2-3: n+27.4 I

&
<

(8) [EnableOutput] v Error
Outo-1: n426.0 (1) Set [Direction] = ON/OFF
Out-3: n+27.0 (2) Set [EnableOutput] = ON

(9) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

KEY:
[OutputEnabled]
. -oN?
Xxyy (nex): Reset [EnableOutput] = OFF
xx: Limit

A
00 = Cht Input C High

10 = Ch1 Input C Low

<
01=Ch1 Input D High v

11=Ch1 Input D Low

02 - Ch2 Input G High CTRIO:

12 = Ch2 Input C Low Outputs pulses as specified Set Frequency

Set Duty Cycle

03 = Ch2 Input D High
Ch2 Input D Low

yy: Duty Cycle

New Frequency
or Duty Cycle?

Change
Direction?

Limit reached?
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Chapter 9: Output Functions.

Run to Limit Mode Example

The following example program loads and executes a Run to Limit |z[ oL
Mode pulse profile. Turn on CO to run the profile. CTRIO input
C or D must be assigned to Limit for this profile. Once running, Win
velocity and duty cycle can be changed on the fly by loading new NI
values into V2041 and V2042 respectively.
First Scan
Load Run to
1 SHP? Lo K21 Limit Mode
Initialize Settings 0x21 (Hex)
[_|ouT V2040 Command Code
Register

This rung loads the Target Velocity, .
5 Limitmpgut, Edge and Dguty Cyclet|¥1to__ Lo s000 Target Velocity

the Parameter registers. (Decimal)

ouT Parameter 1:
] V2041 Run Frequency

LD Ko 0 specifies: Rising Edge, Ch1 C,
] 50% Duty Cycle (Hex)
- out V2042 Parameter 2 register:

Edge, Input, Duty Cycle
B2056.7

4( SET ) Process Command
C(1 Initialize Setti

nitialize Settings
SET ) Complete

Set Direction

c2 B2056.4
3 | (ouT)  Direction
Initialize Settings Command Command
Complete Complete Error This rung
c1 B2022.7  B2022.6 B2056.7 waits for the
4 | | | £ /RST) Process Command GOMmMand
11 11 I \ g‘?m%ﬁte
B2056.0 It WIth no
SET ) Enable Quput 00MMAnd Error
hable Outpu before Enabling
Initialize Settings the Output.
co C1
5 v {RsT) Initialize Settings
. Complete
Thlts r?rgg 3topglihe hulse B2056.0
outpu isabling the L (RST
Enable Oyutput bit. ) Enable Output
6 (END)
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Run to Position Mode

Run to Position is used to make a simple move to a new position. If usinga CTRIO2 module,
consider using Dynamic Positioning Plus instead. Dynamic Positioning Plus is almost always
|Z[ DL the better choice.

M Win  Run to Position Mode is not defined or created using the Pulse Profiles Table dialog in CTRIO

M NI Workbench. However, an output must be configured for Pulse (Step/Direction) or Pulse (CW/
CCW) using the Configure IO dialog. Also, an input must be configured as a counter. The
profile parameters are specified in CPU/controller memory registers. There are no acceleration
ramps with Run to Limit Mode. The output will step directly to the specified frequency and
duty cycle. Use caution when choosing the frequency to avoid stalling a stepper.

The user specifies the target frequency, pulse train duty cycle, input function to compare,
direction and target position. The current position is obtained from the specified Input Function
(i.e. Quadrature counter). When the current position satisfies the comparison specified, the
pulse output is disabled. The comparison of the current and target positions can be based on
greater than or equal to or less than operators.

‘E NOTE: Run to Position Mode controls the pulse outputs directly from the CPU/controller program. No
CTRIO Workbench Pulse Profile is required for this mode.

The Run to Position Mode command (Command = 0022Hex/BCD) allows generating output
pulses at a steady frequency until some value has been reached on a counter input. Select the
direction using the direction bit. Set Word Parameter 1 to the desired Frequency. Set Word
Parameter 2 Low Byte to the Duty Cycle and the High Byte to the Compare Functions as
defined below. Leaving the Duty Cycle set to 0 achieves the default (50%), otherwise it can be
set in 1% increments by writing this value from 1 to 99 Hex/BCD.

Word Parameter 3 specifies the value that Input Function will compare against.
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Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command

V] o
Codes (DL PLCs) 1 wi
Output Status Bit Definitions (Pulse Output) v m
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,232
Output Active 36, 52 22.4,234
Output Stalled 37,53 22.5,23.5
Command Error 38,54 22.6, 23.6
Command Complete 39, 55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets ReE I
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,27.7 Rising Edge

Output Control (D)Words (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10, 16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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- Chapter 9: Output Functions

Parameter 2
Word Parameter 2 defines three elements of the Run to Position routine. Bit 12 determines
if the specified position is “greater than or equal” or “less than” the current Input Function
position value. Bits 9 and 8 determine which Input Function to use for the comparison. The
low byte specifies the duty cycle.

Specified Position Parameter 2 | Parameter 2 | Parameter 2 (Hex)
(Parameter 3) is: Bit 12 Bits 9 & 8 | (Duty cycle at 50%)
Less than Ch1/Fn1 0 00 0000
Greater than Ch1/Fn1 1 00 1000
Less than Ch1/Fn2 0 01 0100
Greater than Ch1/Fn2 1 01 1100
Less than Ch2/Fn1 0 10 0200
Greater than Ch2/Fn1 1 10 1200
Less than Ch2/Fn2 0 11 0300
Greater than Ch2/Fn2 1 11 1300
Comparison Bits 15..12 Input Function Bits 11..8
Greater Than or Equal 0001, 1Hex Ch1Fn1 0000, OHex
Less Than 0000, OHex Ch1Fn2 0001, 1Hex
Ch2Fn1 0010, 2Hex
Ch2Fn2 0011, 3Hex
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Chapter 9: Output Functions.

Run at Velocity on CTRIO(2) until Input Function Value Position

M o
Win
NI
PLC Control PLC Status
guLtgu(t;g'g;gL ﬁbﬁtfté‘;‘fe Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (E\ddr =I‘{320|30) (é\ddr =IVRZl)|00) Action
ey ey ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 22 Hex (Pulse at velocity until
1 Code V2040 V2040 Function Input Limit)
Set initial run frequency, decimal
2 | Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
Bit Eii%s 815|-12:'[CF0mptariS(tm
its 11-8: Input Function to use
3 |Parameter2) V2042 /A V2042 /A Low Byte: Duty cycle (1-99) (can
leave 0 for 50%) Hex
V2031 / Specified position for Input Function
4 | Parameter 3| V2031/V2030 V2030 DWord to compare against, decimal
5 |SetDirection  \V2056.4 C224 Set ON or OFF for
Direction of Rotation
Process Turn ON Command Complete status
6 Command V20567 c227 bit is returned (see step 7)
Command When ON, command has been
7 Stat \V2022.7 Cc127 accepted, clear Process Command
atus bit (step 6)
c N/A N/A onirC
ommand N if Command or Parameters are
8 Error V202256 C126 invalid
9 gﬂi‘m V2056.0 N/A 0220 N/A Turn ON to start pulses
Output ON while pulsing, OFF when position
10 Active Status NiA V20224 N/A C124 is reached
Suspend Turn ON to “pause” output pulses
" Output V2056.2 N/A G222 N/A without resetting pulse count
Output ON when out pulse train has been
12 Suspended N/A V2022.2 N/A Cc122 suspended
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- Chapter 9: Output Functions

Run To Position Mode
(IBoxes)

2 An example program using these I5oxes can
be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
i "CTRIO Config"
(1) [Direction] is programmed at top of ladder

(2) [EnableOutput] Execute CTRRTPM (IB-1012)

Out0-1: n+26.0 "CTRIO Run To Position Mode"
Out2-3: n+27.0

(3) [OutputEnabled]

Error

Success
or Error?

Success

i
e
(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
—ON?

Reset [EnableOutput] = OFF

A

v D

CTRIO!
Outputs pulses as specified Set Frequency
Set Duty Cycle

Change
Direction?

Position
reached?

New Frequency
or Duty Cycle?
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Chapter 9: Output Functions.

Run To Position Mode
(DL-PLC)

(1) Set [CommandCode] = 22 (hex)
(2) Set [Parameter1] = Frequency (decimal)
(3) Set [Funct-Duty] = xxyy (hex)
(4) Set [Parameter3] = Position (decimal)
(5) Set [ProcessCmd] = ON

PARAMETERS:

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parametert]

Out0-1: n+11
out2-3: n+17
@ (FunctDuty [CmdComplete]
unct-Dut
=0ON?
Outo-1: n+12
Out2-3: n+20

(4) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(5) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

[CmdError]
=0N?

(6) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(7) [CmdError]

Outo-1: n+22.6 Reset [ProcessCmd] = OFF
Out2-3: n+23.6

(8) [Direction] *:
Outo-1: n+26.4
Out2-3: n+27.4 (1) Set [Direction] = ON/OFF

(2) Set [EnableOutput] = ON

(9) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(10) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=0N?

Reset [EnableOutput] = OFF

A

KEY:

xxyy (hex):

<
o Funct v T
00

CTRIO:
10 Outputs pulses as specified Set Fraquency
o1 Set Duty Cycle
1"
02
12
03
13

Change
Direction?

Position
reached?

New Frequency

Duty Cycle
¥y: Duty Cy or Duty Cycle?

Counter I/0O User Manual, 3rd Ed., Rev. B I 9_ 67
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Run to Position Mode with DirectSOFT IBox Instructions

This is the equivalent ladder using IBox instructions in DirectSOFT to the ladder
shown on the previous page. Turn on CO to run the pulse profile. Once running, |Z DL
velocity and duty cycle can be changed on the fly by loading new values into V2041 Win

7

and V2042 respectively.
The CTRIO Config IBox sets up the CTRIO module in Slot 2.

The CTRIC has been configured to use V2000 through V2025 for its input data and
V2030 through Y2060 for its output data.

[X] m

If the Run to Position Mode parameters are OK, setthe Direclion Bit and Enable the
output.

CTRRTPM_Success
1 UUI

CTRIO Config
CTRIO IB-1000
CTRIO# K1
Slot Local K2
Workspace V400
Input V2000 -V2025
Output V2030 - V2061
This CTRIO Run to Position Mode IBox sets up Output #0 in CTRIO #1 to output pulses
at a Frequency of 1000 Hz. Using the "Greater than Ch1/Fn1" comparison, the output will
remain active until the input of 1500 is reached.
CTRIO Run To Position Mode
T”‘—[?UTP'“‘ CTRRTPM IB-1012
— |7
CTRIO# K1
Qutput # KO
Freguency K1000
Function K10
Duty Cycle KO
Position K1500
Workspace V401
Success c100
Error c101
. CTRIO Read Error Code
CTRRTPM_Failure CTRROER 1B-1014
C101
I
CTRIO# K1
Workspace V402
Error Code V403

Out_0_Direction
B2056.4
out |}

This rung stops the pulse count by disabling the Enable Qutput bit.

Try_RTPM
co

Out_0_Enable
B2056.0
L { out

Cut_0_Enable
B2056.0
RST

—F

Reset Count
C3
|

In Count Reset
B2054.1
out )

{ eno )
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Chapter 9: Output Functions.

Run to Position Mode Example

The following example program loads and executes a Run to Position Mode pulse profile. Turn
on CO to run the pulse profile. Once running, velocity and duty cycle can be changed on the fly
Mo by loading new values into V2041 and V2042 respectively.

Win
NI

First Scan
SPO )
1 { | K22 Load Run to Position Mode0x22 (Hex)
Initialize Settings SUT
V2040 Command Code Register
co D
2 {1} V3000 Target Velocity (Decimal)
ouT
This rung loads Target Velocity, V2041 Parameter 1: Run Frequency
Compare format, Duty Cycle, o )
Input Function and Position K1000 Specifies Parameter 3 is Greater than or Equal to

. Ch1Fn1 Val d 50% dut le (H:
Compare Value into the 1 Value and 0% duty cycle (Hex)

Parameter registers. V2042 Parameter 2: Function/Duty Cycle

- -
o] Q [S]
o =3

Specified position to compare against Input
V3001 " f
Function Value (Decimal)
outD V2030 Parameter 3: Input Function DWord value
for Position Comparison
B2056.7

SET ) Process Command

c1
4( SET ) Initialize Settings Complete

Set Direction
c2 B2056.4
3 |} (ou'r) Direction
Initialize
Settings Command
Complete Complete
c1 B2022.7  B2022.6 B2056.7
| |

4 i |} 4 £ (RST ) Process Command |This rung waits for the Command
Command 52056.0 Complete bit with no Command Error
Error (‘'SET ) Enable Output before Enabling the Output.

Initialize Settings

co c1

) ( itiali i
5 £ ( RST ) Initialize Settings Complete This rung stops the pulse

B2056.0 output by disabling the
RST ) Enable Output Enable Output bit.
Reset Count

c3 B2054.1
6 |} {ouT ) Input Counter Reset
. (END)
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Raw Output

s

The CTRIO(2) module supports Raw output mode. This "¢ @,B

mode allows the CPU/controller program to have direct |»g @

M o : . .
access to the module’s output points. Each output can |~ @

[/] win  be configured for Raw output mode and each will have a 2 aP
M unique control bit. % o

Refer to Outpur Control Bir Definitions (Raw Mode) in " o

Appendix A for Raw output control bit addressing. “@ e

0 s
vj@ @L1
@Vl

The module output terminals are
represented by the 0, 1, 2, and 3 boxes
(0 and 1 for the HO-CTRIO(2)) on
the Outputs tab at the right side of this
Configure 10 dialog box.
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Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command Codes
(DL PLCs)

Output Status Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] o
V] win
V] m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,232
Output Active 36, 52 224,234
Output Stalled 37,53 225,235
Command Error 38,54 22.6,23.6
Command Complete 39,55 22.7,23.7

Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets rileo
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0/26.8, 27.0/27.8 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,271.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10, 16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20

DWord Control
CPU to CTRIO(2)

DEVNETS, MODBUS

Word Offsets: WinPLC, EBC, PBC,

V-memory Offsets
from Output Start (octal)

DWord Parameter 3

0,2

0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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PARAMETERS:

(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

(3) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

*(4) [SysOutStat]
Out0: n+25.8
Outt: n+25.10
Out2: n+25.12
Out3: n+25.14

*Optional way
of monitoring
output

Raw Output

(I BOXGS) "+ An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

Set [EnableOutput] = ON

\ 4

CTRIO:
Turns ON [RawOutput]

[OutputEnabled]
=ON?

[SysOutStat]
=ON?
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Chapter 9: Output Functions.

Raw Output
(DL-PLC)
‘ Start '
Y
PARAMETERS: Set [EnableOutput] = ON
(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8 Y
Out2: n+27.0 CTRIO:
Out3: n+27.8 Turns ON [RawOutput]
(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

[OutputEnabled]
=ON?

(3) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

*(4) [SysOutStat]
Out0: n+25.8
Out1: n+25.10
Out2: n+25.12
Out3: n+25.14

[SysOutStat]
=ON?

*Optional way
of monitoring
output
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- Chapter 10: Input Functions

o Input Memory Mapping for Counter Data Transfer

M ) The Counter function is used to create counts from an attached encoder. To use this function,
Win one input needs to be configured as a Counter or Quad Counter.

|Z[ NI The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the I/O
Map within CTRIO Workbench. For the DirectLOGIC CPU, memory address offsets are in
the second column. When using H2-WinPLC, EBC, PBC, MODBUS, or DEVNETS CPUs

in the CPU slot, use the non-PLC offsets in column one.

The proper sequence of events for using this function can be found in the flow charts shown
in later pages following.

ke Ty LG Address for Inputs
WinPLC, EBC, PBC, ( Direcn.OGIE) Definition Format | Bytes
DEVNETS, MODBUS
dwx0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwX2 n+4 Ch 1/Fn 2 Parameter 1
dwx3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 1420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
bX32...39 1422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
0o 78 ReadWits CTRIO(D) Internal
ead/Write nternal
hX80...87 n+24 Registers (see p. 6-?0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes

Example Input Control/Status Bits and Parameter Register Addresses

The following tables provide example addresses based on V2000 selected for the base input
address. The Input Functions discussed on the following pages use these example addresses.

Counter I/O User Manual, 3rd Ed., Rev. B
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Chapter 10: Input Functions.

Input(n) Parameter Definitions
Parameter values are in Decimal format.

Configured Function from Parameter 1 Contents Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Captured Value

In Progress Time (.s)
Scaled In Progress Time (us)
Not Used

Scaled Counter with Capture
Non-scaled Timer

Scaled Timer

Pulse Catch

Scaled Value (pos. or rate)
Previous Time (j.s)

Scaled Interval (rate)

Not Used

Counter & Quadrature Counter

Parameter 1 and 2 values, shown in the table above, will be mapped to V2000 - V2003 in
this example. If input D is configured for Count Capture, the Enable Count Capture bit
(see table below) must be ON in order for input D to be able to snapshot the current count.
The Counter Capture Complete bit is used to indicate the acquisition has occurred. The
program will need to turn OFF the Enable Capture and confirm the Capture Complete bit
resets before attempting the next count capture. The Reset bit will reset raw and scaled values
to the specified reset value. The last captured value, if applicable, will remain at V2054.

PLC Control | PLC Status | [FL:C Gontrol -/ PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base o
Name Addr = V2030 Addr = V2000 Addr = V2030 | Addr = V2000 Description
(Bit-of-Word) | (Bit-of-Word) (Control Relay) | (Control Relay)
D2-240 D2-240
Parameter 1 V2001-V2000 \/2001-V2000 Refer to table above
Parameter 2 V2003-V2002 \/2003-V2002 Refer to table above
N/A N/A
Counter On when Count Capture is completed
Capture V2020.0 G160 (Available only when input D is
Complete configured for Capture input)
Turn ON to capture Count
E"%t:etgfe”"t V2054.0 €260 (Available only when input D is
p N/A N/A configured for Capture input)
Turn ON to reset Counter Value to
Reset \V2054.1 G261 Reset Value
AL poset N/A V2020.1 /A C161 On when Counter is at Reset Value
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- Chapter 10: Input Functions

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/O Map dialog you can print out a report of memory locations in use.

Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits

(transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DireciLOGIC PLCs

Count Capture Complete Bit

0,8, 16, 24

20.0,20.8, 21.0,21.8

Counter Function
(IBoxes & DL-PLC

PARAMETERS:

(1) [RawCount]:

Ch1/Fn1: n+0-1

Ch1/Fn2: n+4-5
Ch2/Fn1: n+10-11
Ch2/Fn2: n+14-15

(2) [AtResetValue]
Ch1/Fn1:n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1:n+21.1
Ch2/Fn2: n+21.9

(3) [Reset]
Ch1/Fn1:n+24.1
Ch1/Fn2: n+24.9
Ch2/Fn1: n+25.1
Ch2/Fn2: n+25.9

View [RawCount]

Need to know if
count is at Reset
value?

Need to Reset

View [AtResetValue]

CTRIO:
(1) Resets [RawCount] = 0
(2) Sets [AtResetValue] = ON

[Reset] = ON

A

count?

Counter I/O User Manual, 3rd Ed., Rev. B
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Input Memory Map for Scaled Counter Data

|Z[ oL Scaled Counter is simply used to create counts in user-specified engineering units from an
[V] win  actached encoder. To use this function, one input needs to be configured as a Counter or
M N Quad Counter. Then, for that Input functions, select the ruler icon and use the wizard to

configure the desired engineering units.

This is the final panel in the Scaling Wizard. Be sure to use the Position Scaling Calculator
to validate that the Raw Value (raw counts from the encoder) will generate the desired Scaled
Value. Type in the test counts (50 is shown here) and verify the expected engineering units
value is displayed in the Scaled Value field. It will be displayed with the Engineering Units
characters provided earlier in the Wizard. FPS (feet per second) was used here. The Calculator
returned ‘5FPS’ here.

X
Minimum Raw Yalue: ID caunts
handirmum Rew value: IWDDD counts
Minimurn Scaled Yalue: ID FPS
Maximum Scaled Yalue: IWD FPS

| Puosition Scaling Calculator

Enter a raw countwalue to confirm scaling
configuration.

R Yalue: |5D counts

Scaled Value:  [5FPS

Cancel | < Back | Finish |
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The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the
I/O Map within CTRIO Workbench. When configuring the DirecsLOGIC CPU, use the
memory address offsets in the second column. When configuring an H2-WinPLC, EBC, PBC,
MODBUS, or DEVNETS placed in the CPU slot, use the non-PLC offsets in column one.

Data Type and Offset Address for Inouts
WinPLC, EBC, PBC, ( D,-,emoﬁlg) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwX2 n+4 Ch 1/Fn 2 Parameter 1
dwX3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 0420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word »
bX32...39 0422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
00 18 ReadWits CTRIO(E) Iterna
ead/Write nternal
hX80...87 n+24 Registers (see p. 6-?0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes

Input(n) Parameter Definitions
Parameter values are in Decimal format.

Parameter 1 Contents

Configured Function from Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Counter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time ()

In Progress Time (w.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (us)

Pulse Catch

Not Used

Not Used

Counter I/O User Manual, 3rd Ed., Rev. B
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Counter & Quadrature Counter

Parameters 1 and 2 are explained above and will be mapped to V2000 - V2003 in this example.
If input D is configured for Count Capture, the Enable Count Capture bit must be ON in
order for input D to be able to snapshot the current count. The Counter Capture Complete
bit is used to indicate the acquisition has occurred. The program will need to turn OFF the
Enable Capture and confirm the Capture Complete bit resets before attempting the next count
capture. The Reset bit will reset raw and scaled values to the specified reset value. The last
captured value, if applicable, will remain.

PLC Control PLC Status
PLC Control | PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base

Py Pty ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 V2001-V2000 V2001-V2000 Refer to table above
Parameter 2 V2003-V2002 V2003-V2002 Refer to table above
N/A N/A

Counter On when Count Capture is completed

Capture V2020.0 C160 (Available only when input D is
Complete configured for Capture input)

Turn ON to capture Count

Enabl t

n%l;etgrc;un V2054.0 G260 (Available only when input D is

p N/A N/A configured for Capture input)
Turn ON to reset Counter Value to
Reset \V2054.1 C261 Reset Value
A{,;‘iet /A V2020.1 /A Cl61 On when Counter is at Reset Value

= NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the

— CTRIO(2) module. Within the I/0 Map dialog you can print out a report of memory locations in use.
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Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirecfLOGIC PLCs
Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8

Counter Function (Scaled)
(IBoxes & DL-PLC)

‘ Start ’

i
PARAMETERS: v A

(1) [ScaledCount]:
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

View Scaled Value?

Ch2/Fn2: n+14-15

CTRIO:

View [RawCount] (1) Resets [RawCount] = 0
(2) Resets [ScaledCount] = 0
(3) Sets [AtResetValue] = ON

(2) [RawCount]

Ch1/Fn1:n+2-3

Ch1/Fn2: n+6-7
Ch2/Fn1: n+12-13

Ch2/Fn2: n+16-17 View [ScaledCount] -
(3) [AtResetValue]
Ch1/Fn1: n+20.1 P
Ch1/Fn2: n+20.9 ‘r‘
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

View [AtResetValue]

Need to know if Yes T
count is at Reset

value?

(4) [Reset]
Ch1/Fn1: n+24.1
Ch1/Fn2: n+24.9
Ch2/Fn1: n+25.1
Ch2/Fn2: n+25.9

: [Reset] = ON

A

Need to Reset
count?

Counter I/O User Manual, 3rd Ed., Rev. B
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Input Memory Map for Capture Count Data Transfers

|ZI oL This function copies the current value of a counter input into a register when a discrete input
|Z[ Win  trigger condition is met. To use this function, one input must be configured as a Counter or
M w Quad Counter and one as Capture Fn. An input must be set as a counter before Capture Fn

will appear in the menu of CTRIO Workbench dialog box.

The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the
/O Map within CTRIO Workbench. When configuring the DirectLOGIC CPU, use the
memory address offsets in the second column. When configuring an H2-WinPLC, EBC, PBC,
MODBUS, or DEVNETS placed in the CPU slot, use the non-PLC offsets in column one.

The proper sequence of events for using this function can be found in the flow charts on the
pages that follow.

Data Type and Offset Address for Inouts
WinPLC, EBC, PBC, (DirecA. 0GIC) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwx2 n+4 Ch 1/Fn 2 Parameter 1
dwX3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 1420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word »
bX32...39 1492 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 n+23 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
XT3, 15 Read it CTRIL) Internl
ead/Write nternal
bX80...87 n+24 Registers (see p. 6-? 0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes
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Input(n) Parameter Definitions

Parameter values are in Decimal format.

Configured Function from

Parameter 1 Contents

Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Gounter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time (j.s)

In Progress Time (.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (us)

Pulse Catch

Not Used

Not Used

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/O Map dialog you can print out a report of memory locations in use.

Input Function Status Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl1, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirecfLOGIC PLCs

Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture Start 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture %85’:};';;899'”""9) OR 119,17, 25 201,209, 21.1,21.9
Timer “Timed Out” Bit 2,10, 18, 26 20.2,20.10,21.2,21.10
Pulse Catch Output Pulse State 0,8,16,24 20.0,20.8,21.0,21.8
Pulse Catch Start 1,9,17,25 20.1,20.9,21.1,21.9
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PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

(2) [Capture]
Channel 1 Input D
Channel 2 Input D

(3) [CaptureComplete]
Ch1/Fn1: n+20.0
Ch2/Fn1: n+21.0

(4) [CapturedValue]
Ch1/Fn1: n+2-3
Ch2/Fn1: n+12-13

(5) [CurrentCount]
Ch1/Fn1: n+0-1
Ch2/Fn1: n+10-11

Capture Count Function
(IBoxes & DL-PLC)

[EnableCapture] = ON

[Capture] detected
by CTRIO?

CTRIO:
CTRIO: (1) Sets [CapturedValue] = 0
(1) Sets [CaptureComplete] = ON (2) Resets [CaptureComplete] = OFF
(2) Sets [CapturedValue] = [CurrentCount] T

[EnableCapture] = OFF

Yes T

Repeat another
capture?
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- Chapter 10: Input Functions

Input Memory Map for Edge Timer and
% :,Lm Dual Edge Timer

|Z[ N Edge Timer and Dual Edge Timer are used to precisely measure the time between two discrete
input events. To use one of these functions, configure one input as Edge Timer or configure two
inputs as Dual Edge Timer. Then cycle through the various edge options by repeatedly pressing
the button with the graphic depiction of the signal edges.

Dwual Edge Tirmer <§’|
|?| Edgellh _j—

—

|F| Edge2ln _——

Free Fun [

—Function 1

Enable Timeout [

Timeout ID s

Function one shows the configuration for a Dual Edge Timer that will time from the rising edge
of Input C to the rising edge of Input D. Free Run is not selected and Enable Timeout is not
selected. There is no scaling. If Scaling were selected, the time result would be in the selected
engineering units.

Running an Edge Timer with the default settings takes the least supporting code to operate.
The default settings are Free Run disabled and Enable Timeout disabled.

When Free Run is enabled, the timer will start as soon as Edge 1 In is true. With Free Run
enabled, the timer will always show the last valid capture value; or, 0 if the last measurement
resulted in a timeout.

When Free Run is disabled, the timer will start when Enable Capture and Edge 1 are true. With
Free Run disabled, the timer will show the last time captured.

When Enable Timeout is enabled, the timer will timeout if the Edge 2 event does not occur
before the timeout timer expires. The timeout timer starts when Enable Capture is true and
Edge 1 becomes true. When a timeout occurs, the Timeout and Capture Complete bit are set
and the Timer and Last Time values are cleared.

When Enable Timeout is disabled, once Edge 1 event is true, the timer will run until Edge 2
event becomes true.

The behavior resulting from various combinations of the options above can also be found in the
flow charts that follow.
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Chapter 10: Input Functions.

The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the
I/O Map within CTRIO Workbench. When configuring the DirecsLOGIC CPU, use the
memory address offsets in the second column. When configuring an H2-WinPLC, EBC, PBC,
MODBUS, or DEVNETS placed in the CPU slot, use the non-PLC offsets in column one.

Dl g el Address for Inputs
WinPLC, EBC, PBC, ( Directl.OGIg) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwx2 n+4 Ch 1/Fn 2 Parameter 1
dwX3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 0420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
bX32...39 1422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
Eigg;g Readlh StenaTFﬁllrbc(gor}s |
ead/Write nternal
bX80...87 n+24 Registers (see p. 6-?0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes

Input(n) Parameter Definitions
Parameter values are in Decimal format.

Configured Function from
CTRIO Workbench

Parameter 1 Contents
DWORD

Parameter 2 Contents
DWORD

Scaled Counter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time (.s)

In Progress Time (u.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (j.S)
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Input(n) Parameter Edge Timer and Dual Edge Timer

Parameters 1 and 2 are explained and will be mapped to V2000 - V2003 in this example.

Standard Timers:

When the Enable Timer Capture bit is ON and the configured input edge occurs, the
CTRIO(2) module will begin timing. The Timer Capture Starting bit will be ON while the
timing is in progress and will curn OFF when the next configured input edge occurs and the
Timer Capture Complete bit turns ON. The program will need to turn off the Enable Timer
Capture bit, and confirm the Timer Capture Starting and Timer Capture Complete bits reset
before attempting the next time capture cycle. Turning OFF the Enable Timer Capture bit
resets the timers register values to zero.

Free Run Timers:

If the Free Run Timer option was configured, the Enable Timer Capture bit is not available.
When the configured input edge occurs, the CTRIO(2) module will begin timing. The
Timer Capture Starting bit will be ON while the timing is in progress and will turn OFF
when the next configured input edge occurs. When this edge occurs, the Timer “in progress
time” register resets to zero. The “previous time” register will always retain the most recent

captured time value.

PLC Control | PLC Status PLC Control PLCStatus
Outputs Base | Inputs Base Outputs Base | Inputs Base o
Name Addr = V2030 Addr = V2000 (é\ddr =I\‘320|30) (éddr =I‘£l20|00) Description
Prapry oy ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) 02-240 D2-240
Parameter 1 \V2001-V2000 V2001-V2000 Previous Time
Parameter 2 VA \2003-V2002 /A V20032002 In Progress Time
Timer
Capture V2020.0 G160 On when Time Capture is in progress
Starting
i Turn ON to enable Timer Capture
E"%b'etT'mer V2054.0 /A €260 /A Function (Not available when Free
apture Run Timer option is selected)
Timer
Capture V2020.1 G161 On when Timing is completed
Complete N/A N/A
Timer )
Timeout Bit V2020.2 (162 Set when Timeout Occurs
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Chapter 10: Input Functions.

Edge and Dual Edge Timer Timeout Function

The Timer Timeout Function is available for use with standard and Free Run Timers. It
is primarily used in Free Run timing of recurring events (rate, velocity calculations, etc.).
The specified Timeout Period is in effect once the timer is enabled until receiving the first
configured input edge. Then it is in effect until receiving the next edge of the timing input to
complete the timing cycle.

Standard Timers:

Once the timer is enabled, the Timeout Bit is set if the time that it takes the CTRIO(2)
module to see the configured input edge exceeds the specified Timeout Period. The
program will need to turn off the Enable Timer Capture bit, and confirm the Timer Capture
Complete bit and Timeout bit resets before attempting the next time capture cycle.

Once timing has been initiated, if the time before the CTRIO(2) module sees the next
configured edge exceeds the specified Timeout Period, the Timeout bit is set. The Timer
register values are reset to zero. The program will need to turn off the Enable Timer Capture
bit, and confirm the Timer Capture Starting bit, Timer Capture Complete bit and the Timeout
bit reset before attempting the next time capture cycle.

Free Run Timers:

The Timeout Bit is set if the time that it takes the CTRIO(2) module to see the configured
input edge exceeds the specified Timeout Period. The Timeout bit resets when the next
timing cycle begins. The “Previous Time” register value is reset to zero.

Once timing has been initiated, if the time before the CTRIO(2) module sees the next
configured edge exceeds the specified Timeout Period, the Timeout bit is set. The Timer
register values are reset to zero. The Timeout bit resets when the next timing cycle begins.

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/O Map dialog you can print out a report of memory loctions in use.

Input Function Status Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirecLOGIC PLCs
Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture Start 0,8,16,24 20.0,20.8,21.0,21.8
R{'gfersgf{),g‘lag‘ggmﬁtneggm'“g) OR 11 9 17,25 201,209, 211,219
Timer “Timed Out” Bit 2,10, 18, 26 20.2,20.10,21.2,21.10
Pulse Catch Output Pulse State 0,8,16,24 20.0,20.8,21.0,21.8
Pulse Catch Start 1,9,17,25 20.1,20.9,21.1,21.9
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PARAMETERS:

(1) [Timer]
Ch1/Fni: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fni: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fni: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fni: n+10-11

Ch2/Fn2: n+14-15

(3) [TimedOut]
Ch1/Fn1: n+20.2
Ch1/Fn2: n+20.10
Ch2/Fn1:n+21.2
Ch2/Fn2: n+21.10

Edge Timer Function
(Free Run, Timeout)
(IBoxes)

CTRIO:
[Timer] starts timing (us)

le
Y

Edge detected
by CTRIO?

Timeout value
reached?

CTRIO:
(1) Resets [TimedOut] = OFF
(2) Sets [PreviousTime] = [Timer]
(3) Sets [Timer] = 0

CTRIO:
(1) Sets [TimedOut] = ON
(2) Sets [Timer] = 0
(3) Sets [PreviousTime] = 0

Edge detected
by CTRIO?

PARAMETERS:

(1) [Timer]
Ch1/Fn1: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15
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Edge Timer Function
(Free Run, No Timeout)
(IBoxes)

CTRIO:
[Timer] starts timing (us)

Edge detected
by CTRIO?

CTRIO:
(1) Sets [PreviousTime] = [Timer]
(2) Sets [Timer] =0




Chapter 10: Input Functions.

PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

(2) [CapturedStart]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1:n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fn1: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1:n+12-13
Ch2/Fn2: n+16-17

(4) [CaptureComplete]
Ch1/Fn1:n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

Edge Timer Function
(Manual, No Timeout)
(IBoxes)

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CapturedStart] = ON
(2) [Timer] starts timing (us)

<
4

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Stops [Timer]
(3) Sets [PreviousTime] = [Timer]

Time

CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF
(3) Sets [Timer] =0
(4) Sets [PreviousTime] = 0

i

[EnableCapture] = OFF

A

another edge?
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Edge Timer Function
(Manual, Timeout)
(IBoxes)

PARAMETERS: [EnableCapture] = ON

(1) [EnableCapture]: |{
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0

: No
Ch2/Fn2: n+25.8 Edge detected

by CTRIO?

Timeout value
reached?

Y

(2) [CapturedStart]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1: n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fn1: n+2-3 CTRIO: CTRIO:
Ch1/Fn2: n+6-7 (1) Sets [CapturedStart] = ON (1) Sets [CaptureComplete] = ON
Ch2/Fn1: n+12-13 (2) [Timer] starts timing (us) (2) Sets [TimedOut] = ON
Ch2/Fn2: n+16-17

|4
(4) [CaptureComplete] <
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

Timeout value
reached?

Edge detected
by CTRIO?

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15 CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF

(6) [TimedOut]

CTRIO: CTRIO: (3) Resets [TimedOut] = OFF
CM/FMI: ™20.2 (1) Sets [CaptureComplete] = ON (1) Sets [CaptureComplete] = ON (4) Sets [Timer] = 0
Ch1/Fn2: n+20.10 (2) Stops [Timer] (2) Sets [TimedOut] = ON (5) Sets [PreviousTime] = 0

Ch2/Fn1: n+21.2 (3) Sets [PreviousTime] = [Timer]

Ch2/Fn2: n+21.10
|4 i T
X

[EnableCapture] = OFF

Yes
Time

another edge?
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Chapter 10: Input Functions.

Edge Timer Function
(Free Run, Timeout)

(DL-PLC)
P
*‘
PARAMETERS: CTRIO:
) [Timer] [Timer] starts timing (us)
Ch1/Fn1: n+2-3 |
Ch1/Fn2: n+6-7 (

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fni: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fni: n+10-11

Ch2/Fn2: n+14-15

Timeout value
reached?

Edge detected
by CTRIO?

(3) [TimedOut]
Ch1/Fn1: n+20.2
Ch1/Fn2: n+20.10

Ch2/Fni: n+21.2 CTRIO: CTRIO:

Ch2/Fn2: n+21.10 (1) Resets [TimedOut] = OFF (1) Sets [TimedOut] = ON
(2) Sets [PreviousTime] = [Timer] (2) Sets [Timer] = 0

(3) Sets [Timer] = 0 (3) Sets [PreviousTime] = 0

Edge detected
by CTRIO?

Edge Timer Function
(Free Run, No Timeout)
(DL-PLC)

‘ Start '

<€
PARAMETERS: A 4
) CTRIO:
(1) [Timer] [Timer] starts timing (us)
Ch1/Fn1: n+2-3

Ch1/Fn2: n+6-7
Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

Edge detected
by CTRIO?

CTRIO:
(1) Sets [PreviousTime] = [Timer]
(2) Sets [Timer] =0
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Edge Timer Function
(Manual, No Timeout)
(DL-PLC)

‘ Start '

&

X

\ 4

PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

(2) [CapturedStart]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1: n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fn1: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(4) [CaptureComplete]
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

[EnableCapture] = ON

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CapturedStart] = ON
(2) [Timer] starts timing (us)

<
y

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Stops [Timer]
(3) Sets [PreviousTime] = [Timer]

Time

CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF
(3) Sets [Timer] = 0
(4) Sets [PreviousTime] = 0

1

[EnableCapture] = OFF

A

another edge?
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PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

(2) [CapturedStart]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1:n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fni: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(4) [CaptureComplete]
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fni:n+21.1
Ch2/Fn2: n+21.9

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

(6) [TimedOut]
Ch1/Fn1: n+20.2
Ch1/Fn2: n+20.10
Ch2/Fni:n+21.2
Ch2/Fn2: n+21.10

Edge Timer Function
(Manual, Timeout)
(DL-PLC)

Edge detected

Y

by CTRIO?

CTRIO:
(1) Sets [CapturedStart] = ON
(2) [Timer] starts timing (us)

Timeout value
reached?

(1) Sets [CaptureComplete] = ON
(2) Sets [TimedOut] = ON

CTRIO:

Edge detected
by CTRIO?

Timeout value
reached?

CTRIO:
(1) Resets [CapturedStart] = OFF

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Stops [Timer]
(3) Sets [PreviousTime] = [Timer]

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Sets [TimedOut] = ON

(2) Resets [CaptureComplete] = OFF
(3) Resets [TimedOut] = OFF
(4) Sets [Timer] =0
(5) Sets [PreviousTime] = 0

v

1

Time

[EnableCapture] = OFF

|

another edge?
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Inhibit
|ZI DL Inhibitallows an input of the CTRIO(2) to pause the counting of Function 1, a Quad Counter

IZ Win  or simple Counter. To use this function, Input A must be configured as a Counter or Quad
|ZI NI Counter. An input must be set as a counter before Inhibit Fn 1 will appear in the menu in

CTRIO Workbench.

The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the
[/O Map within CTRIO Workbench. When configuring the DirectLOGIC CPU, use the
memory address offsets in the second column. When configuring an H2-WinPLC, EBC, PBC,
MODBUS, or DEVNETS placed in the CPU slot, use the non-PLC offsets in column one.

Data Type and Offset Address for Inputs
WinPLC, EBC, PBC, ( DirectLOGIg) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwX2 n+4 Ch 1/Fn 2 Parameter 1
dwx3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 0420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
bX32...39 422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 0423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
Eﬁ%‘?& Readih Sten&TFFlzjlr&gm}s |
ead/Write nternal
bX80...87 24 Registers (see p. 6-% 0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes
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Input (n) Parameter Definitions
Parameter values are in Decimal format.

Configured Function from

Parameter 1 Contents

Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Counter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time (.s)

In Progress Time (.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (.s)

Pulse Catch

Not Used

Not Used

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/O Map dialog you can print out a report of memory locations in use.

Input Function Status Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DireciLOGIC PLCs

Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture Start 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture %gmﬂﬁ}fggﬂm'“g) OR 119,17, 25 20.1,20.9,21.1,21.9
Timer “Timed Out” Bit 2,10, 18, 26 20.2,20.10,21.2,21.10
Pulse Catch Output Pulse State 0,8,16,24 20.0,20.8,21.0,21.8
Pulse Catch Start 1,9,17,25 20.1,20.9,21.1,219
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Inhibit Function
(IBoxes & DL-PLC

PARAMETERS:

(1) [RawCount]:

Ch1/Fn1: n+0-1

Ch1/Fn2: n+4-5
Ch2/Fn1: n+10-11

View [RawCount] CTRIO:

[RawCount] stops counting

A
Ch2/Fn2: n+14-15
(2) [Inhibit] [Inhibit] = ON
Ch1 Input D
Ch2 Input D A

Need to inhibit
counting?

N\ [Inhibit] = OFF /

Y

CTRIO:
[RawCount] resumes counting
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] o
1 win
M w

Input Memory Map for Pulse Catch Data Transfers

The Pulse Catch function allows a very short duration pulse to be qualified and lengthened to
a time period long enough to guarantee that it is seen by the CPU. CPU scans necessarily vary
with the length and complexity of the user’s program. A scan frequency of several milliseconds
is possible. On a conventional discrete input module, if a pulse is shorter than one scan time,
there is a chance the CPU will not see the pulse.

The CTRIO(2) module’s Pulse Catch function sees the fast incoming signal and holds its

status in a status bit until the CPU can see 3
it. A discrete output(s) can also be tied to  chomeit |crurmz| o |
follow the Pulse Catch. i [t
. , . E Unassignec Fuise Calch W m
NOtl'CC that the module’s four input IE] pusein |1 ey
terminals are represented by the A, B, C, i 5 Dl on
. . . dth I E
and D bo.x.es on th§ left side of thl.S dialog. | — 05 F - e— |
When wiring an input to terminal 1C, B2t on
select the Channel 1 tab near the top of
this window and click Pulse Catch in box e S —
[ =r= E—
C. J % Eulse [Step/Dir) J
. . ucEce Tine el
Three selections must be made in
conjunction with the Pulse Catch option. | 5| e ]
E;‘QS: 'Ei?vw‘sr g‘asge‘e on Chi/Fnl
1. Choose the rising edge of the
pulse or the falling edge of the
pulse. This is a critical decision. T

Careful attention should be paid
to the type of output the field
device generates. If the signal voltage is normally low, but a short duration pulse sends
the signal to the ON state, you will want to trigger off the rising edge, and vice versa.

2. Enter the minimum pulse width to capture. Transients below this width will not be
recorded. Set this value by typing the desired value in the “Minimum Width In” field.

3. Enter the minimum length of pulse the CTRIO(2) module should send in response to the
input pulse. Make this setting by typing in the desired value in the “Pulse Out Width” field.

Minimum Width In

I T

Pulse Catch i i
Input i i

Pulse Catch
Output < > le—>]
Pulse Out Width
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- Chapter 10: Input Functions

The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the I/O
Map within CTRIO Workbench. When you are using the DirectLOGIC CPU, use the memory
address offsets in the second column. When using an H2-WinPLC, EBC, PBC, MODBUS, or
DEVNETS in the CPU slot, use the non-PLC offsets in column one.

Data Type and Offset Address for Inputs
WinPLC, EBC, PBC, ( Direcn.OGIE) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwX2 n+4 Ch 1/Fn 2 Parameter 1
dwx3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwx4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 0420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
bX32...39 1422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
2. 18 ReadNte CTRIES el
ead/Write nternal
bX80...87 24 Registers (see p. 6-? 0 for bit DWord 4
bX88...95 definitions)
44 Total
Bytes

Input (n) Parameter Definitions
Parameter values are in Decimal format.

10-26 I

Configured Function from

Parameter 1 Contents

Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Counter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time (ps)

In Progress Time (.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (js)

Pulse Catch

Not Used

Not Used
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Chapter 10: Input Functions.

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/O Map dialog you can print out a report of memory locations in use.

Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirecfLOGIC PLCs

Pulse Catch Output Pulse State

0,8,16,24

20.0,20.8,21.0,21.8

Pulse Catch Start

1,9,17,25

20.1,20.9,21.1,21.9
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PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

(2) [CapturedStart]
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

(3) [OutputPulse]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1: n+21.0
Ch2/Fn2: n+21.8

Pulse Catch Function
(IBoxes & DL-PLC

[EnableCapture]
=ON

<
y

Pulse detected
by CTRIO?

CTRIO:
Sets [CapturedStart] = ON

CTRIO:
Reset [CapturedStart] = OFF

Pulse width
>= Minimum
Width In?

CTRIO:

Sets [OutputPulse] = ON
for Pulse Out Width
duration, then
resets [OutputPulse] = OFF

Another Pulse

A

[EnableCapture]
= OFF

|

Catch?
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- Chapter 11: Runtime Table Functions

Introduction to Runtime Table Functions

The following drawing depicts the ways in which Files are moved and manipulated within a

CTRIO(2).

e DPreset and PLS (Programmable Limit Switches) Tables such as Pulse
Profiles, exist as Files in the CTRIO(2) module’s memory.

e There are two areas of memory in a CTRIO(2) module:

0 ROM - this is the non-volatile (Flash) memory where
files are stored to survive a power cycle

0 RAM - this is the area of memory used at runtime, subdivided into:

¢ Working Area - All Tables and Profiles are copied from
ROM to RAM Working Area at power up

¢ Active Areas - Each output has a dedicated area in RAM
where its current Table or Profile is stored

CTRIO Workbench only reads configuration data from ROM

CTRIO Workbench only writes all configuration data to ROM
and RAM, overwriting all contents of both areas

o All files are copied from ROM to RAM at power up
e Load function copies one File to one Active Area
o  Write File to ROM function copies one File from RAM to ROM

o  Clear Preset Table sets an Active Area back to its default state

——\| NOTE: Various functions write or modify an Active Area based on parameters provided by the CPU.

Warning: Cannot move from an Active Area into the Working Area. Only files in the Working Area can

& be saved to ROM. Therefore, changes made using the function codes that directly target Files in an

Active Area cannot be saved to ROM.

Counter I/O User Manual, 3rd Ed., Rev. B
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- Chapter 11: Runtime Table Functions

Preset Tables and Programmable Limit Switch (PLS) Tables

Preset Tables and Programmable Limit Switch (PLS) Tables are handled programmatically using
the following functions:

e Load Table: Moves the Table File from RAM into the
specified Active Area for an Output Function

e Clear a Preset Table: Remove all entries from the Preset Table in RAM
(providing a blank slate to build a new Table programmatically)

e Create a Preset Table: Creates a new Preset Table in RAM with one entry

e Create Preset Table On Reset:

e Add Entry to Preset Table: Add an entry to the end of the Preset Table in RAM
e Edit Preset Table: Modify an entry in the Preset Table in RAM

Werite File to ROM: Copies one File from RAM to ROM

Edit Preset Table Entry and Reload: Modify an entry in
the Preset Table in RAM and make it active

e Update Level (move up a couple notches?):

Load Preset Table

Description
Load Table loads the File from RAM Working Area into Active Area, making it the active Table
for that Output. The Table can be a Preset Table or Programmable Limit Switch (PLS). The
previous contents of the RAM Active Area are overwritten.
Prerequisites
e An Input configured for counting
e An Output configured to Discrete on Ch*/Fn*
e A Table created in CTRIO Workbench is loaded into the CTRIO(2)
Steps
Each step requires targeting the correct address for the desired Output. Check the Memory

Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x10.

e Set Parameter 1 to the desired Table number in decimal.

Counter I/O User Manual, 3rd Ed., Rev. B
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Chapter 11: Runtime Table Functions.

Load Preset Table, continued

e Set ProcessCmd ON to tell the CTRIO(2) to read
in the CommandCode and Parameterl.

The CTRIO(2) module begins the process of loading the Table. When it’s done, it sets the
CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check whether the CmdError is ON.

If it is ON, the CTRIO(2) module failed to load the Table. Write code to handle the error and
finish here.

e If CmdError is OFF, reset ProcessCmd and set EnableOutput ON.

e The CTRIO(2) module begins the process of enabling the Table.
Once it is enabled, the CTRIO(2) module sets the OutputEnabled
bit ON. The Output is now under control of the Table.

e To tell the CTRIO(2) to stop controlling the Output
from the Table, reset EnableOutput to OFF.
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11-6 I

Load Preset Table & Run

(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

PARAMETERS:

(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(2) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

(3) [TableComplete]
Out0: n+22.4
Out1: n+22.12
Out2: n+23.4
Out3: n+23.12

‘ Start '

Y
Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y

Execute CTRLDPR (IB-1001)
"CTRIO Load Profile"

Y

CTRIO:
Loads preset table for output

Error
Success or

Error?

A 4

Success

Set [EnableOutput] = ON

<
(

[OutputEnabled]
=ON?

[TableComplete]
=ON?

Rseet [EnableOutput] = OFF

Counter I/O User Manual, 3rd Ed., Rev. B
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Chapter 11: Runtime Table Functions.

Load Preset Table & Run
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
(2) Set [Parameter1] = Table # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]: i

PARAMETERS:

Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

CTRIO:
Loads preset table for output

(2) [Parameter1]
Out0: n+11
Outl: n+14 \
Out2: n+17
Out3: n+22

<
4

[CmdComplete]

3) [ProcessCmd!
(O] I —ON?

Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(4) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7

Out3: n+23.15 [CmdError]

=ON?

(5) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

Handle Error

(1) Reset [ProcessCmd] = OFF

(6) [EnableOutput] (2) Set [EnableQutput] = ON
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(7) [OutputEnabled]

Out0: n+22.0 [OutputEnabled]
Outl: n+22.8 =0ON?
Out2: n+23.0

Out3: n+23.8

(8) [TableComplete]
Out0: n+22.4
Out1: n+22.12
Out2: n+23.4
Out3: n+23.12

[TableComplete]
=ON?

Reset [EnableOutput] = OFF

l¢
Y

STOP
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Load Table

Description
Load Table loads the File from RAM Working Area into Active Area, making it the active Table
for that Output. The Table can be a Preset Table or Programmable Limit Switch (PLS). The
previous contents of the RAM Active Area are overwritten.

Prerequisites

e An Input configured for counting

An Output configured to Discrete on Ch*/Fn*

A Table created in CTRIO Workbench is loaded into the
CTRIO(2) or was built programmatically.

Steps
Each step requires targeting the correct address for the desired Output. Check the Memory
Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x10.
e Set Parameter 1 to the desired Table number in decimal.
e Set ProcessCmd ON to initiate the CTRIO(2) to read
in the CommandCode and Parameterl.
The CTRIO(2) module begins the process of loading the Table. When it’s done, it sets the
CmdComplete bit and will set or reset the CmdError bit accordingly.
Once CmdComplete is seen high, your code should check the status of CmdError:

Ifit is ON, the CTRIO(2) module failed to load the Table. Write code to handle the error and
finish here.

If CmdError is OFF, reset ProcessCmd and set EnableOutput ON.

The CTRIO(2) module begins the process of enabling the Table.
Once it is enabled, the CTRIO(2) module sets the OutputEnabled
bit ON. The Output is now under control of the Table.

e To tell the CTRIO(2) to stop controlling the Output
from the Table, reset EnableOutput to OFF.

Counter I/O User Manual, 3rd Ed., Rev. B
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Load PLS & Run
(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
' Start '

Y
PARAMETERS: Make sure a CTRIO (1B-1000)
"CTRIO Config"
(1) [EnableOutput] is programmed at top of ladder
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0 \ 4
Out3: n+27.8

Execute CTRLDPR (1B-1001)

"CTRIO Load Profile"
(2) [OutputEnabled]

Out0: n+22.0

Outl: n+22.8 \ 4
Out2: n+23.0

Out3: n+23.8 CTRIO:

Loads PLS for output

Error
Success or

Error?

Y

\ Handle Error /

Success

Set [EnableOutput] = ON

-

[OutputEnabled]
=ON?

Finished with
PLS?

Reset [EnableOutput] = OFF

Y
STOP
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Load PLS & Run
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter1] = Table # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]:

Out0: n+10

Out1: n+13 y
Out2: n+16

Out3: n+21 CTRIO:

Loads PLS for output

(2) [Parameter1]
Out0: n+11
Out1: n+14
Out2: n+17
Out3: n+22

[CmdComplete]
=ON?

(3) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(4) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7

Out3: n+23.15 [CmdError]

=ON?

(5) [CmdError]

Out0: n+22.6
Out1: n+22.14 Handle Error
Out2: n+23.6

Out3: n+23.14

(1) Reset [ProcessCmd] = OFF

(6) [EnableOutput] (2) Set [EnableOutput] = ON
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(7) [OutputEnabled]

Out0: n+22.0 [OutputEnabled]
Out1: n+22.8 =ON?
Out2: n+23.0

Out3: n+23.8

Finished with
PLS?

Reset [EnableOutput] = OFF

\ 4

' STOP '
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Clear Preset Table

Description

Clear Table returns the Active Area for an Output to its default state, blank. Using it is not
required as any function can be disabled, and loading any new function overwrites the previous
contents. It might be used to make absolutely sure an Output cannot be turned ON.

Prerequisites
None

Steps
Each step requires targeting the correct address for the desired Output. Check the Memory

Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x11.

e Set ProcessCmd ON to tell the CTRIO(2) to read in the CommandCode.

The CTRIO(2) module begins the process of clearing the Active Area. When it’s done, it sets
the CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check whether the CmdError is ON.
If CmdError is ON, the CTRIO(2) module failed to clear the Active Area. Write code to

handle the error and finish here.
o If CmdError is OFF, the Active Area is clear.
e Reset ProcessCmd OFF.

Counter I/O User Manual, 3rd Ed., Rev. B I 11-11



- Chapter 11: Runtime Table Functions

Clear Preset Table

(IBoxes)
NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
‘ Start '

PARAMETERS: Y

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
is programmed at top of ladder

Y
Execute CTRCLRT (IB-1007)
"CTRIO Clear Preset Table"

Y

CTRIO:
Clears preset table for output

Error
Success or

Error?

Handle Error
Success
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PARAMETERS:

(1) [CommandCode]:

Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(3) [CmdComplete]
Out0: n+22.7
Outl: n+22.15
Out2: n+23.7
Out3: n+23.15

(4) [CmdError]
Out0: n+22.6
Outl: n+22.14
Out2: n+23.6
Out3: n+23.14

Clear Preset Table
(DL-PLC)

(1) Set [CommandCode] = 11 (hex)
(2) Set [ProcessCmd] = ON

!

CTRIO:
Clears preset table for output

<
4

[CmdComplete]
=ON?

[CmdError]
=ON?

Handle Error
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Create Preset Table (Initialize Table)

Description
Initialize Table creates a Table with one entry in the Active Area for an Output. The single
entry is defined in Parameters 1-3. The new Table immediately becomes active.

Prerequisites
e An Input configured for counting
e An Output configured to Discrete on Ch*/Fn*
Steps
Each step requires targeting the correct address for the desired Output. Check the Memory

Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x12.

e Write a value to Parameterl
to define the entry type. Parameter1 Function
If Parameterl is either Pulse function (2 or 3), 0 Set
write a value to Parameter2 to specify Pulse Time in 1 Reset
milliseconds. Otherwise, Parameter?2 is ignored. ) Pulse ON
e Write a value to Parameter3 to specify the 3 Pulse OFF
4
5

counts where the function should occur. Toggle OFF

e Set ProcessCmd ON to tell the CTRIO(2) Reset Count

to read in the CommandCode.

The CTRIO(2) module begins the process of creating the Table. When it’s done, it sets the
CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to create the
Table. Write code to handle the error and finish here.

e If CmdError is OFF, the Table was created.
e Reset ProcessCmd OFF.
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PARAMETERS: Y

Create Preset Table
(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
4 Start }

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
is programmed at top of ladder

Y
Execute CTRINPT (IB-1004)
"CTRIO Initialize Preset Table"

Y

CTRIO:
Creates preset table with
1st entry for output

Error
Success or

Error?

Handle Error
Success
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Create Preset Table
(DL-PLC)

‘ Start ’
Y
(1) Set [CommandCode] = 12 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Outl: n+13

Out2: n+16 No
Out3: n+21 Entry Type
=2o0r3?

(2) [Parameter1]
Out0: n+11
Outl: n+14 Yes
Out2: n+17
Out3: n+22

(3) [Parameter2] Set [Parameter2] = Pulse Time (decimal)

Out0: n+12
Out1: n+15 {
Out2: n+20 \ 4

Out3: n+23

Set [ProcessCmd] = ON

(4) [ProcessCmd]

Out0: n+26.7

Outl: n+26.15 Y

Out2: n+27.7

Out3: n+27.15 CTRIO:

Creates preset table with

(5) [CmdComplete] 1st entry for output

Out0: n+22.7

Outl: n+22.15

Out2: n+23.7 ‘;

Out3: n+23.15

(6) [CmdError]

Out0: n+22.6 [CmdComplete]

Out1: n+22.14 =ON?

Out2: n+23.6

Out3: n+23.14

KEY:

Entry Type:
0 =Set
1= Reset
2 =Pulse ON
3 = Pulse OFF
4 =Toggle OFF
5 = Reset Count

[CmdError]
=ON?

Pulse Time:
Time in milliseconds

Reset [ProcessCmd] = OFF
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Add Entry to Preset Table

Description
* Add Entry to Preset Table adds a new entry to the end of a Table in an Active Area. The
entry is defined in Parameters 1-3.
Prerequisites
e An Input configured for counting
e An Output configured to Discrete on Ch*/Fn*
o A Preset Table loaded into an Active Area
Steps

Each step requires targeting the correct address for the desired Output. Check the Memory Map
from your CTRIO(2) configuration. The following

steps relate directly to the flow charts that follow. Parameter1 Function
e Set the Command Code to 0x13. 0 Set
. 1 Reset
¢ Vs o P ——TT
ne entry type. , , 3 Pulse OFF
If Parameterl is either Pulse function (2 or 3), write
. . . 4 Toggle OFF
a value to Parameter2 to specify Pulse Time in
5 Reset Count

milliseconds. Otherwise, Parameter?2 is ignored.
Write a value to Parameter3 to specify the counts where the function should occur.
Set ProcessCmd ON to tell the CTRIO(2) to read in the CommandCode.

The CTRIO(2) module begins the process of adding the Table entry. When it’s done, it sets
the CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to add the Table
entry. Write code to handle the error and finish here.

e If CmdError is OFF, the updated Table is ready for use.
e Reset ProcessCmd OFF.
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CTRIO2 - DirectLOGIC Using IBoxes Flowcharts

Add Entry to Preset Table

(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

PARAMETERS:

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
- is programmed at top of ladder

Execute CTRADPT (IB-1005)
"CTRIO Add Entry to End of Preset Table"

v

CTRIO:
Adds entry to preset table

Error
Success or

Error?

Handle Error

Success

Y

‘ STOP ’
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CTRIO2 - DirectLOGIC PLC Flowcharts

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [Parameter1]
Out0: n+11
Outl: n+14
Out2: n+17
Out3: n+22

(3) [Parameter2]
Out0: n+12
Out1: n+15
Out2: n+20
Out3: n+23

(4) [Parameter3]
Out0: n+0-1
Outl: n+2-3
Out2: n+4-5
Out3: n+6-7

(5) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(6) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7
Out3: n+23.15

(7) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

KEY:

Entry Type:
0= Set
1= Reset
2 = Pulse ON
3 = Pulse OFF
4 =Toggle OFF
5 = Reset Count

Pulse Time:
Time in milliseconds

Preset Count:
Raw count (DW)

Add Entry to Preset Table
(DL-PLC)

(1) Set [CommandCode] = 13 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

No
Entry Type
=20r3?

Set [Parameter2] = Pulse Time (decimal)

l¢
<

A2

(1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON

!

CTRIO:
Adds entry to preset table

[CmdComplete]
=0ON?

[CmdError]
=0ON?

Handle Error

Reset [ProcessCmd] = OFF
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- Chapter 11: Runtime Table Functions

Edit Preset Table Entry

Description

Edit Preset Table Entry is used to overwrite one Preset COT?MME Function
Table Entry in RAM Working Area. The new table 14 Edit Preset Table Entry
does not automatically get Loaded and become ready AT
for use. To make the new Preset Table active, execute High Byte Entry#
a Load Preset Table. (With CTRIO2, if the table will 00 Not Used
immediately be loaded to RAM, use Edit Preset Table 01 File #1
Entry and Reload instead. It saves code and executes 02 File 2
more quickly.)

Prerequisites

e An Input configured for counting

e An Output configured to Discrete on Ch*/Fn*

e A Table created in CTRIO Workbench is loaded into the CTRIO(2) or was built
programmatically

Steps
Each step requires targeting the correct address for the desired Output. Check the Memory Map
from your CTRIO(2) configuration. The following steps relate directly to the flow charts that
follow.

Write a value to the Command Code high byte for the file number of the table to edit and the
low byte to 0x14. For example, 0x0214 would be for working on file 2, Edit Preset Table Entry.

Write a value to Parameter] high byte for the entry

number and to the low byte to define the entry type. Parameter1 Function
For example, 0x0201 would change entry 3 on table 1 Low Byte

(file 1). 00 Set

If Parameter]l is either Pulse function (2 or 3), o1 Reset
write a value to Parameter2 to specify Pulse Time in 02 Pulse ON
milliseconds. Otherwise, Parameter2 is ignored. 03 Pulse OFF
Write a value to Parameter3 to specify the counts where 04 Toggle OFF
the function should occur. 05 Reset Count
Set ProcessCmd ON to tell the CTRIO(2) to read in Parameter1 Entrv#
the CommandCode. High Byte 1
The CTRIO(2) module begins the process of editing the 00 Entry 1
Table entry. When it’s done, it sets the CmdComplete 01 Entry 2
bit and will set or reset the CmdError bit accordingly. 02 Entry 3
Once CmdComplete is seen high, your code should

check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to edit the Table
entry. Write code to handle the error and finish here.

e If CmdError is OFF, the updated Table is ready for use.
e Reset ProcessCmd OFF.
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Chapter 11: Runtime Table Functions.

PARAMETERS: Y

Edit Preset Table Entry

(I BOXGS) NOTE: An example program using these IBoxes

can be found in Chapter 5 of the DirectLOGIC user
4 Start )

manuals for DL05, DLO6 and DL205.

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
is programmed at top of ladder

Y
Execute CTRADPT (IB-1003)
"CTRIO Edit Preset Table Entry"

Y

CTRIO:
Edits entry of preset table

Error
Success or
Error?

Handle Error

Success
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Edit Preset Table Entry
(DL-PLC)

' Start '

A 4
(1) Set [Table#-CmdCode] = xx14 (hex)
(2) Set [Entry#-Type] = yyzz (hex)

PARAMETERS:

(1) [Table#-CmdCode]:
Out0: n+10
Outl: n+13
Out2: n+16
Out3: n+21

(2) [Entry#-Type] Entry Type
Outo: n+11 =20r3?
Outl: n+14
Out2: n+17
Out3: n+22 Yes

(3) [Parameter2]
Out0: n+12
Out1: n+15 Set [Parameter2] = Pulse Time (decimal)
Out2: n+20

Out3: n+23 »;

A2

(1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON

(4) [Parameter3]
Out0: n+0-1
Out1: n+2-3
Out2: n+4-5
Out3: n+6-7 \ 4

(5) [ProcessCmd] CTRIO:
Out0: n+26.7 Edits entry of preset table
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(6) [CmdComplete]

Out0: n+22.7
Outl: n+22.15 [CmdComplete]
Out2: n+23.7 =ON?

Out3: n+23.15

(7) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

[CmdError]

KEY: — ON?
xx14: Y
xw=Tevle : Handle Error ;
yyzz:
yy = Entry #
2z Reset [ProcessCmd] = OFF
0 = Set
1= Reset [
2 =Pulse ON y "
3 =Pulse OFF
4 =Toggle OFF sTOP
5 = Reset Count
Pulse Time:

Time in milliseconds

Preset Count:
Raw count (DW)
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Edit Preset Table Entry and Reload

Description

Edit Preset Table Entry and Reload combines the
functions of Edit Preset}"l‘able Entry and Load Preset chg‘ﬁ 'L[:,gode Function
Table. 15 Edit Preset Table Entry
.. and Reload
Prerequisites Parameter] Entrvd
e An Input configured for counting High Byte iy
e An Output configured to 00 Not Used
Discrete on Ch*/Fn* 01 File #1
e A Table created in CTRIO Workbench 02 File #2
is loaded into the CTRIO(2) or

was built programmatically

Steps
Each step requires targeting the correct address for the desired Output. Check the Memory
Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

Write a value to the Command Code high byte for the file number of the table to edit and the
low byte to 0x15. For example, 0x0215 would be

for working on file 2, Edit Preset Table Entry and PE::,T;;?; Function
Reload.

00 Set
Write a value to Parameter] high byte for the entry o1 Reset
number and to the low byte to define the entry type. 02 Pulse ON
For example, 0x0201 would change entry 3 on table

04 Toggle OFF
If Parameter] is either Pulse function (2 or 3), 00g

. . . 05 Reset Count
write a value to Parameter2 to specify Pulse Time
in milliseconds. Otherwise, Parameter2 is ignored Parametert Entry#
: ’ & : High Byte

Write a value to Parameter3 to specify the counts 00 Entry 1
where the function should occur. 01 Entry 2
Set ProcessCmd ON to tell the CTRIO(2) to read 02 Entry 3
in the CommandCode.

The CTRIO(2) module begins the process of
editing the Table entry and loading the table. When

it's done, it sets the CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check the status of CmdError:

If CmdError is ON, the CTRIO(2) module failed to edit the Table entry. Write code to handle

the error and finish here.

If CmdError is OFF, the updated Table is ready for use.

Reset ProcessCmd OFE
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Edit Preset Table Entry & Reload

PARAMETERS:

None

(IBoxes)
NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

‘ Start '
A 4
Make sure a CTRIO (IB-1000)
"CTRIO Config"

is programmed at top of ladder

Y

Execute CTRADPT (IB-1002)

"CTRIO Edit Preset Table Entry and Reload"

Y

CTRIO:
Edits entry of preset table
and reloads

Error
Success or
Error?

Handle Error

Success
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Edit Preset Table Entry & Reload
(DL-PLC)

(1) Set [Table#-CmdCode] = xx15 (hex)
(2) Set [Entry#-Type] = yyzz (hex)

PARAMETERS:

(1) [Table#-CmdCode]:
Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

No
Entry Type
=2o0r3?

(2) [Entry#-Type]
Out0: n+11

Out3: n+22
Set [F = Pulse Time
(3) [Parameter2]
Out0: n+12 |
Outt: n+15 *{
Out2: n+20
Out3: n+23 (1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON
(4) [Parameter3]
Out0: n+0-1 i
Out1: n+2-3
Out2: n+4-5
Out3: n+6-7 CTRIO:
Edits entry of preset table
(5) [ProcessCmd] and reloads
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7

Out3: n+27.15

(6) [CmdComplete]
Out0: n+22.7
Outt: n+22.15
Out2: n+23.7
Out3: n+23.15

[CmdComplete]
=0ON?

(7) [CmdError]
Out0: n+22.6
Outl: n+22.14
Out2: n+23.6

Out3: n+23.14
[CmdError]

=0ON?

KEY:

Handle Error

xx15:
xx = Table #

yyzz:
yy = Entry #
2z
0= Set | >
1= Reset

2 = Pulse ON
3 = Pulse OFF STOP
4 = Toggle OFF

5 = Reset Count

Reset [ProcessCmd] = OFF

Pulse Time:
Time in milliseconds

Preset Count:
Raw count (DW)
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Write File to ROM

Description
Write File to ROM saves a Table from RAM Working Area to ROM. Performing this function
is only needed when a Table has been modified programmatically and will need to be reloaded
after a power cycle. Another option to achieve a similar function would be to always build the
table programmatically as part of the control program.

2 Warning: The Flash memory used in CTRIO can be damaged by an excessive number of writes. It can

typically tolerate 100,000 writes.

Prerequisites
e An Input configured for counting
e An Output configured to Discrete on Ch*/Fn*

e A Table created in CTRIO Workbench is loaded into
the CTRIO(2) or was built programmatically

Steps

Each step requires targeting the correct address for the desired Output. Check the Memory
Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x99.
e Set ProcessCmd ON to tell the CTRIO(2) to read in the CommandCode.

e The CTRIO(2) module begins the process of writing the file to ROM.

Once CmdComplete is seen high, your code should check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to write the
file. Write code to handle the error and finish here.

e [If CmdError is OFF, the file was written to ROM.
e Reset ProcessCmd OFF.
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Chapter 11: Runtime Table Functions.

Write File to ROM

(| Boxe s) NOTE: An example program using these IBoxes

can be found in Chapter 5 of the DirectLOGIC user
4 Start }

manuals for DL05, DL06 and DL205.
Y

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y

Execute CTRWFTR (1B-1006)
"CTRIO Write File to ROM"

Y

CTRIO:
Writes current file to ROM

Error
Success or

Error?

v

Handle Error

Success
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Write File to ROM
(DL-PLC)

PARAMETERS:

(1) Set [CommandCode] = 99 (hex)
(2) Set [ProcessCmd] = ON

(1) [CommandCode]:
Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(3) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7
Out3: n+23.15

(4) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

Y

CTRIO:
Writes current file to ROM

2

[CmdComplete]
=ON?

[CmdError]
=ON?

Y

\ Handle Error /

Reset [ProcessCmd] = OFF
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Create Preset Table on Reset (Initialize Table on Reset)

Description
Initialize Table creates a Table with one entry in the Active Area for an Output. The lone entry
is defined in Parameters 1-3. The new Table becomes active when Count is reset.

Prerequisites
e An Input configured for counting
e An Output configured to Discrete on Ch*/Fn*
Steps
Each step requires targeting the correct address for the desired Output. Check the Memory

Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x16.

e Write a value to Parameterl

to define the entry type. Parameter1 Function
If Parameterl is either Pulse function (2 or 3), 0 Set
write a value to Parameter2 to specify Pulse Time in 1 Reset
milliseconds. Otherwise, Parameter?2 is ignored. 2 Pulse ON
e Write a value to Parameter3 to specify the 3 Pulse OFF
counts where the function should occur. 4 Toggle OFF
e Set ProcessCmd ON to tell the CTRIO(2) 5 Reset Count
to read in the CommandCode.

The CTRIO(2) module begins the process of creating the Table. When it’s done, it sets the
CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to create the
Table. Write code to handle the error and finish here.

e If CmdError is OFF, the Table is ready for use.
e Reset ProcessCmd OFF.
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Create Preset Table on Reset

(IBoxes)
NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DL06 and DL205.
{ Start )
PARAMETERS: Y
Make sure a CTRIO (IB-1000)
None "CTRIO Config"

is programmed at top of ladder

Y
Execute CTRINTR (IB-1010)
"CTRIO Initialize Preset Table on Reset"

Y

CTRIO:
Creates preset table with
1st entry for output
to be used on next Reset

Error
Success or

Error?

Handle Error

Success
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Create Preset Table on Reset
(DL-PLC)

‘ Start ’
\ 4
(1) Set [CommandCode] = 16 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Outt: n+13

Out2: n+16 No
outa: n+21 Entry Type
=20r3?

(2) [Parameter1]
Out0: n+11
Outt: n+14 Yes
Out2: n+17
Out3: n+22

(3) [Parameter2] Set [Parameter2] = Pulse Time (decimal)

Out0: n+12
Outl: n+15 {
Out2: n+20 Y

Out3: n+23

Set [ProcessCmd] = ON

(4) [ProcessCmd]

Out0: n+26.7
Out1: n+26.15 Y
Out2: n+27.7
Out3: n+27.15 CTRIO:
Creates preset table with
(5) [CmdComplete] 1st entry for output
Out0: n+22.7 to be used on next Reset
Out1: n+22.15
Out2: n+23.7
Out3: n+23.15 <
Y
(6) [CmdError]
Out0: n+22.6
Out1: n+22.14 [CmdComplete]
Out2: n+23.6

=O0N?
Out3: n+23.14

KEY:

Entry Type:
0 = Set
1=Reset
2 =Pulse ON
3 = Pulse OFF
4 =Toggle OFF
5 = Reset Count

[CmdError]
=ON?

Pulse Time:
Time in milliseconds

: Hand

Reset [ProcessCmd] = OFF
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Update Level (Edit Level Response)

Description
When an Input is Scaled to provide Rate and an Output is set X
to Discrete on Ch*/Fn*, Update Level can be used to alter the [ DefeukLevel Command
. c
response of the Output (to alter the Level Command set up in . o :
* [N when value is greater than level
CTRIO WorkbenCh) : 0N when value is less than level
' OFF when value is greater than level
= OFF when valug is less than level
Lewvel = 3021
Deadband = |2.1 3: %
QK I Cancel |
Prerequisites

e An Input configured for counting and scaled to Rate

e An Output set to Discrete on Ch*/Fn*

Steps
Each step requires targeting the correct address for the desired Output. Check the Memory
Map from your CTRIO(2) configuration. The following steps relate directly to the flow charts
that follow.

e Set the Command Code to 0x30.

Set Parameter 1 to the desired behavior in hex. Parameter Function
o Set Parameter 2 to the desired deadband in 00 ON > Level
decimal, with one implied decimal place. For 80 ON < Level
example, enter 50 for a deadband of 5.0%. 01 OFF > Level
e Set Parameter 3 to the desired 81 OFF < Level

scaled level in decimal.

e Set ProcessCmd ON to tell the CTRIO(2) to read in
the CommandCode and Parameters 1-3.

The CTRIO(2) module begins the process of changing the Level Response. When it’s done, it
sets the CmdComplete bit and will set or reset the CmdError bit accordingly.

Once CmdComplete is seen high, your code should check the status of CmdError:

e If CmdError is ON, the CTRIO(2) module failed to update the
table entry. Write code to handle the error and finish here.

e If CmdError is OFF, the entry was updated successfully.
e Reset ProcessCmd OFF.
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Update Level

( IBoxes ) NOTE: An example program using these IBoxes

can be found in Chapter 5 of the DirectLOGIC user
START

manuals for DL05, DL06 and DL205.
Make sure a CTRIO (IB-1000)
“CTRIO Config”
is programmed at top of ladder

y

Execute CTRELVL (IB-1015)
“CTRIO Edit Level”

Y

CTRIO:
Updates Level function

Y

Success or
Error?

L

Handle Error

Success
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Update Level
(DL-PLC)

‘ Start ’

A 4

(1) Set [CommandCode] = 30 (hex)
PARAMETERS: (2) Set [Function] = 00xx (hex)
(3) Set [Deadband] = y (decimal)
(4) Set [ScaledLevel] = z (decimal)
(5) Set [ProcessCmd] = ON

(1) [CommandCode]:
Out0: n+10
Outl: n+13
Out2: n+16
Out3: n+21 \ 4

CTRIO:

(2) [Function] X
Updates Level function

Out0: n+11
Outl: n+14
Out2: n+17
Out3: n+22

(3) [Deadband]
Out0: n+12
Out1: n+15
Out2: n+20
Out3: n+23

[CmdComplete]
=ON?

(4) [ScaledLevel]
Out0: n+0-1
Out1: n+2-3
Out2: n+4-5
Out3: n+6-7

[CmdError]
=O0ON?

(5) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

y

\ Handle Error /

(6) [CmdComplete]

Out0: n+22.7
Out1: n+22.15 Reset [ProcessCmd] = OFF
Out2: n+23.7
Out3: n+23.15 {
Y
(7) [CmdError]
Out0: n+22.6 ‘ STOP '
Outl: n+22.14
Out2: n+23.6

Out3: n+23.14

KEY:

00xx:
0000 = ON > Level
0080 = ON < Level
0001 = OFF > Level
0081 = OFF < Level

1 implied decimal
i.e. 100 = 10.0%

z:
Rate/Intverval
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- Appendix A: Memory Mapping

Input Memory Map for Data Transfers from
CTRIO(2) to DL CPUs

The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the I/O
Map within CTRIO Workbench. If you are using the Direc L OGIC CPU, you will use the
memory address offsets in the second column. If using an H2-WinPLC, EBC, PBC, MODBUS,
or DEVNETS in the CPU slot, you will use the non-PLC offsets in column one.

M o
V] win
M m

DeE) g L Address for Inputs
WinPLC, EBC, PBC, ( DirectLOGIg) Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1
dwX1 n+2 Ch 1/Fn 1 Parameter 2
dwx2 n+4 Ch 1/Fn 2 Parameter 1
dwX3 n+6 Ch 1/Fn 2 Parameter 2
DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1
dwX5 n+12 Ch 2/Fn 1 Parameter 2
dwX6 n+14 Ch 2/Fn 2 Parameter 1
dwX7 n+16 Ch 2/Fn 2 Parameter 2
bX0...7 1420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 1421 Ch 2/Fn 1 Status (Low Byte)
hX24...31 Ch 2/Fn 2 Status (High Byte)
bX32..39 2 Output 0 Status (Low Byte) Word 2
bX40...47 Output 1 Status (High Byte)
bX48...55 0423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
Eé%‘;g ReadWits CTRIO() nterna
ead/Write nternal
bX80..87 n+24 Registers (see p. 6-?0 for bit DWord 4
bX88..95 definitions)
In t ( ) P D ﬁ e 44 Tﬂlal
put (n) Parameter Definitions Bytes

Parameter values are in Decimal format.

Configured Function from

Parameter 1 Contents

Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value

Scaled Counter with Capture

Scaled Value (pos. or rate)

Scaled Captured Value

Non-scaled Timer

Previous Time (us)

In Progress Time (.s)

Scaled Timer

Scaled Interval (rate)

Scaled In Progress Time (j.s)

Pulse Catch

Not Used

Not Used
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Appendix A: Memory Mapping.

NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the
CTRIO(2) module. Within the I/0 Map dialog you can print out a report of memory loctions in use.

Input Function Status Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DireciLOGIC PLCs

Count Capture Complete Bit 0,8,16,24 20.0,20.8, 21.0, 21.8
Timer Capture Start 0,8,16,24 20.0,20.8, 21.0, 21.8
X't”;fersgf{’,gjﬁg(fgg‘zﬂgtnegg“m'”g) OR 119,17, 25 201,209, 21.1,21.9
Timer “Timed Out” Bit 2,10, 18, 26 20.2,20.10, 21.2,21.10
Pulse Catch Output Pulse State 0,8,16,24 20.0,20.8, 21.0, 21.8
Pulse Catch Start 1,9,17,25 20.1,20.9,21.1,21.9

Output Status Bit Definitions (for Preset Table Control)

Output Status Offsets are listed in the order of the Output 0 - Output 3.

Output(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirecLOGIC PLCs

Command Error

38, 46, 54, 62

22.6,22.14, 23.6, 23.14

Command Complete

39, 47, 55, 63

22.7,22.15,23.7,23.15

Output Status Bit Definitions (Pulse Output)

Output Status Offsets are listed in the order of the Output 0/1, 2/3.

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 225,235
Command Error 38, 54 22.6,23.6
Command Complete 39, 55 22.7,23.7
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Output Memory Map for Data Transfers from

DL CPUs to CTRIO(2)

The following table shows which memory locations are used for memory transfers from the
CPU module to the CTRIO(2). The starting memory location is defined by the user in the
I/O Map within CTRIO Workbench. If you are using a DirectLOGIC CPU, you will use
the memory address offsets in the second column. If you are using a WinPLC, EBC, PBC,
DEVNETS or MODBUS interface, you will use the non-PLC offsets in column one.

V] o
V] win
M m

Data Type and Offset: WinPLC, | Address for Inputs -
EBC, PBC, DEVNETS, MODBUS |  (DirecfLOGIC) Definition Format |  Bytes
dwY0 n+0 Output 0 Parameter 3
dwY1 n+2 Output 1 Parameter 3
dwY2 n+4 Output 2 Parameter 3 DWord 4
dwy3 n+6 Output 3 Parameter 3
wY0 n+10 Output 0 Command
wY1 n+11 Output 0 Parameter 1
wY2 n+12 Output 0 Parameter 2
wY3 n+13 Output 1 Command
wY4 n+14 Output 1 Parameter 1
wY5 n+15 Output 1 Parameter 2 Word 9
wY6 n+16 Output 2 Command
wY7 n+17 Output 2 Parameter 1
wY8 n+20 Output 2 Parameter 2
wY9 n+21 Output 3 Command
wY10 n+22 Output 3 Parameter 1
wY11 n+23 Output 3 Parameter 2
bY0...7 1424 Ch 1/Fn 1 Control (Low Byte)
bY8...15 Ch 1/Fn 2 Control (High Byte)
bY16...23 1425 Ch 2/Fn 1 Control (Low Byte)
bY24...31 Ch 2/Fn 2 Control (High Byte) Word 9
bY32...39 1426 Output 0 Control (Low Byte) or
bY40...47 Output 1 Control (High Byte)
bY48...55 1427 Output 2 Control (Low Byte)
bY56...63 Output 3 Control (High Byte)
bY64...71 System Functions
bY72..79 Read/Write CTRIO(2) Internal
bY80...87 30 Registers (see p. 6-10 for bit DWord 4
bY88...95 definitions)

52 Total Bytes

Output (n) Parameter Definitions (Parameters are in decimal format)

Configured Profile from Parameter 1 Contents | Parameter 2 Contents | Parameter 3 Contents
CTRIO Workbench WORD WORD DWORD
Trapezoid /Trapezoid with Limits File # of stored profile Not Used Not Used
S-Curve, Symmetrical S-Curve File # of stored profile Not Used Not Used
Dynamic Positioning /Positioning Plus |File # of stored profile Not Used Target Position
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Configured Profile from Parameter 1 Contents | Parameter 2 Contents | Parameter 3 Contents
CTRIO Workbench WORD WORD DWORD
Dynamic Velocity File # of stored profile Not Used Target Velocity
Home Search File # of stored profile Not Used Not Used
Trapezoid Plus File # of stored profile Not Used Target Position
Free Form File # of stored profile Not Used Not Used

NOTE: For DirectSOFT users: the I/O Map dialog displays the exact memory locations in use by the CTRIO
module. Within the I/0 Map dialog you can print out a report of memory locations in use.

Output (n) Parameter Definitions (Parameters are in decimal format unless specified)

Profiles Completely Controlled

Parameter 1 Contents

Parameter 2 Contents

Parameter 3 Contents

by User Program WORD WORD DWORD
Velocity Mode Initial Frequency Duty Cycle Number of Pulses (Hex)
Run to Limit Mode Initial Frequency Input Edge / Duty Cycle(Hex) | Not Used

Run to Position mode

Initial Frequency

Input Function Comparison
and Duty Cycle (Hex)

Input Function
Comparison Value

Input Function Control

Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl1, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(n)/Fn(n) Control Bits
(Transfers from CPU to CTRIO)

Bit Offsets: WinPLC,
DEVNETS, MODBUS

EBC, PBC,

V-memory Offsets
DirecfLOGIC PLCs

Enable Count Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Timer Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Pulse Catch 0,8, 16,24 24.0,24.8,25.0,25.8
Reset 1,9,17,25 24.1,249,25.1,25.9

Output Control Bit Definitions (for Preset Table Control)
Output Control Offsets are listed in the order of the Output 0 - Outpur 3.

Output(n) Control Bits
(Transfers from CPU to CTRIO(2))

Bit Offsets: WinPLC,

DEVNETS, MODBUS

EBC, PBC,

V-memory Offsets
DirecfLOGIC PLCs

Enable Output

32, 40, 48, 56

26.0,26.8, 27.0, 27.8

Process Command

39, 47, 55, 63

26.7,26.15,27.7, 27.15
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Output Control Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Output Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets e e
(Transfers from CPU to CTRIO(2))| PBC, DEVNETS, MODBUS | from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,271.7 Rising Edge

Output Control Bit Definitions (Raw Mode)
Output Control Offsets are listed in the order of the Output 0 - Output 3.

Output(n) Control Bits
(Transfers from CPU to CTRIO(2))

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirectLOGIC PLCs

Enable Output

32, 40, 48, 56

26.0, 26.8, 27.0, 27.8

System Functions Status Bit Definitions
Direct.OGIC Offset (n+24)

Status Bits V-memory Offsets
(Transfers from CTRIO(2) to CPU) | DirecfLOGIC PLCs
System Command Error 24.6
System Command Complete 24.7
Ch1A 25.0
Ch1B 25.1
ChiC 25.2
Ch1D 25.3
Ch2 A 25.4
Ch2 B 255
Ch2 C 25.6
Ch2 D 25.7
Out 0 Active 25.8
Out 0 Mode 25.9
Out 1 Active 2510
Out 1 Mode 25.11
Out 2 Active 25.12
Out 2 Mode 25.13
Qut 3 Active 2514
Out 3 Mode 25.15

System Functions Control Bit Definitions
DirectLOGIC Offset (n+30)

Control Bits
(Transfers from CPU to CTRIO(2))

Process System Command

V-memory Offsets
DireciLOGIC PLCs

30.7
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Addressing Conventions (with V-memory Examples for
DirectLOGIC PLCs)

Example for Bit-accessed Data in PLC CPUs
|ZI DL In this example, the V-memory location V2524 contains a value equal to 514 in decimal.

Win ® 514 decimal = 0202 Hex = 0000 0010 0000 0010 binary

NI The bit V2524.1 refers to the 2nd to the least significant bit (set to 1 in this example). Likewise,
V2524.9 refers to bit number 9, the 10th from the least significant bit (also set to 1 in this
example).

Bit 15 | 14 13 | 12 1 | 10 9 8 7 6 5 4 3 2 1 0

V2524 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0

V25249 =1 J V2524.1 =1 J

Addressing High and Low Byte of Word Parameters

In the following example, the V-memory location V2510 contains a value equal to 3 (decimal)

in the high byte and 10 (decimal) in the low byte.

* 3 decimal = 03 Hex = 0000 0011 binary in the high byte, and

* 10 decimal = 0A Hex = 0000 1010 binary in the low byte.

This example could represent the Command Code “Edit Table Entry.” The value 03 (Hex)
would represent the File number in the high byte, and the 0A (Hex) would represent the
remainder of the Command Code in the low byte.

High Byte Low Byte

Bit 15 | 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0

V2510 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0
N N —— N —(— N —
High Nibble Low Nibble High Nibble Low Nibble

Addressing High and Low Word of DWord Parameters

Double Word parameters are addressed in a similar fashion to the high and low bytes of a Word
Parameter. For example, a DWord that begins in V2300 consumes both V2300 and V2301.
The Low Word is V2300, and the High Word is V2301.
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Input Function Status/Control Bits and Parameters

Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl,

Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirecfLOGIC PLCs

Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture Start 0,8,16,24 20.0,20.8,21.0,21.8
Timer Capture ‘(38[)Tﬁ]'§}$g§“m'”g) OR 14 9,17, 25 201,209, 21.1,21.9
Timer “Timed Out” Bit 2,10, 18, 26 20.2,20.10,21.2,21.10
Pulse Catch Output Pulse State 0,8,16, 24 20.0,20.8,21.0,21.8
Pulse Catch Start 1,9,17,25 20.1,20.9,21.1,21.9

Input Function Control Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl1, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(n)/Fn(n) Control Bits

(Transfers from CPU to CTRIO(2))

DEVNETS, MODBUS

Bit Offsets: WinPLC, EBC, PBC,

V-memory Offsets
DirecfLOGIC PLCs

Enable Count Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Timer Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Pulse Catch 0,8,16,24 24.0,24.8,25.0,25.8
Reset 1,9,17,25 24.1,24.9,251,25.9

Input Function Status DWord Parameters

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2 and

are in decimal format.

DWord Status
CTRIO(2) to CPU

DWord Offsets: WinPLC, EBC,
PBC, DEVNETS, MODBUS

V-memory Offsets
from Qutput Start (octal)

DWord Parameter 1 0,2,4,6 0,4,10,14
DWord Parameter 2 1,3,57 2,6,12,16
Configured Function from Parameter 1 Contents Parameter 2 Contents

CTRIO Workbench DWORD DWORD

Non-scaled Counter Raw Input Value Not Used

Scaled Counter Scaled Value (pos. or rate) Raw Value

Non-scaled Counter with Capture | Raw Value Captured Value

Scaled Counter with Capture Scaled Value (pos. or rate) Captured Value

Non-scaled Timer

Previous Time (ps)

In Progress Time (w.s)

Scaled Timer

Scaled Interval (rate)

In Progress Time (w.s)

Pulse Catch

Not Used

Not Used

input receives a sufficiently long pulse input.

NOTE: If you select the ‘discrete on chx/fnx’ option for an input channel using pulse catch mode, you will
get a message when you exit the I/0 config screen noting ‘pulse follower mode’ or ‘Pulse extension mode’
for this output channel. This means only that the output will pulse for the specified duration when the
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Example Input Control/Status Bits and Parameter Register Addresses

The following tables provide example addresses based on V2000 selected for the base input
address and V2030 selected for the base output address. The Input Functions discussed on the
following pages use these example addresses.

Status Registers: Example using V2000 as base input address for Input
Channel 1 (Status bits and DWords received from CTRIO(2) to CPU)

Bit-o?—L\I(\;lnEr)((iaggtleen}):te 2) PLC Example 2:
Name Control Relay (see note 1) Value
DLO05, DLO6, D2-240
D2-250-1/260, D4-450 =
gg“mnsgtg%‘i)tt”re V2020.0 160 ON when Capture is completed
Timer Capture Starting V2020.0 G160 On when Timer Capture begins
Timer Capture
Complets (1iming) OR V20201 C161 ON when Timer Capture completes
(Counting)
— — On when specified Timer “Time Out” period
Timer “Timed Out” Bit V2020.2 (162 is exceeded
Pulse Catch Output ON for the specified pulse time if input pulse
Pulse State v2020.0 €160 qualifies as a valid pulse
Pulse Catch Starting V2020.1 G161 ON when pulse edge occurs
Parameter 1 V2001-V2000 \2001-V2000 Decimal
Parameter 2 V2003-V2002 V2003-V2002 Decimal

Control Registers: Example using V2030 as base output address for Input
Channel 1 (Control bits sent from CPU to CTRIO(2))

PLC Example 1: Bit-of-Word
i) PLE Bample 2 Comvlfe™s | Data Format
D2-250-1/260, D4-450
Enable Counter Capture V2054.0 G260 Bit
Enable Timer Capture V2054.0 G260 Bit
Enable Pulse Catch V2054.0 (260 Bit
Reset V2054.1 C261 Bit
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Memory Mapping Example for D2-240 CPU

NOTE 1: The D2-240 CPU does not support bit-of-word addressing. The status and control bits must be
mapped to control relay words. An example of mapping code is shown below.

SP1 —
4{ ‘ LD
‘ VC260
ouT
V2054
LD
V2020
ouT
VC160

‘E NOTE 2: For example, DirectSOFT uses B2020.1 in the ladder code to indicate that you are addressing the

second bit of V-memory register V2020. The “B” prefix indicates bit-of-word addressing.

A_ 10 I Counter I/O User Manual, 3rd Ed., Rev. B


http://www.automationdirect.com/pn/D2-240
http://www.automationdirect.com/pn/D2-240

Appendix A: Memory Mapping.

Status Bits: Example using V2000 as base input address For Output Channel 1
(Status bits received from CTRIO(2) to CPU)

PLC Example 1:
P~ PLC Example 2:
Name Bit-of-Word (see note 2) Control Relay (see note 1) Value
DL05, DL06 D2-240
D2-250-1/260, D4-450 S
Output Enabled V2022.0 G120 ON when Enable Output is ON
Position Loaded V20221 Cc121 Used for Dynamic Positioning
Output Suspended V2022.2 C122 ON when Output pulse is suspended
Output Active V2022.4 C124 ON when Output is Pulsing
Output Stalled V2022.5 G125 CTRIO Output Fault (should never be ON)
Command Error V2022.6 G126 ON if Command or Parameters are invalid
Command Complete V2022.7 G127 ON if Module receives Process Command

Control Bits/Registers: Example using V2030 as base output address for Output
Channel 1 (Control DWords, Words, and bits sent from CPU to CTRIO(2))

Name %g;:%?;pz'i BE'&'{%"{SE“ PLC Example 2:Dczo_glli'glcﬂpelllay (see note 1),
D2-250-1/260, D4-450 S
Command Code V2040 V2040
Parameter 1 V2041 V2041
Parameter 2 V2042 V2042
Parameter 3 V2031- V2030 V2031-V2030
Enable Output V2056.0 G220
Go to Position V2056.1 C221
Suspend Output V2056.2 G222
Direction V2056.4 0224
Process Command V2056.7 G227
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Memory Mapping Example for D2-240 CPU

— NOTE 1: The D2-240 CPU does not support bit-of-word addressing. The status and control bits must be

= mapped to control relay words. An example of mapping code is shown below.

SP1
4{ [ LD
| V(220
ouT
V2056
LD
V2022
ouT
VC120

‘E NOTE 2: For example, DirectSOFT uses B2022.2 in the ladder code to indicate that you are addressing the
third bit of V-memory register V2022. The “B” prefix indicates bit-of-word addressing.
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System Functions

System Functions Commands are primarily used to read from and write to the
CTRIO(2) module’s internal registers.

M o

The CTRIO(2) module’s internal current count register can be read from or |ZI Win
written to if the input is configured for a Counter or Quadrature Counter. Timer |Zl NI

values are not accessible.

The CTRIO(2) module’s internal current output pulse count can be read from or written to
only if the pulse output is running Dynamic Velocity or Dynamic Positioning profiles.

shown on right.

NOTE 1:The D2-240 CPU does not support bit-of-word
addressing. The status and control bits must be mapped
to control relay words. An example of mapping code is

PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
Steps Name _ s Addr = V2030 | Addr = V2000 Action
?gﬂro?\\ﬁ(ﬂ%[)l ?gﬂ'o}\‘,’vz(ﬂﬂ? (Control Relay)| (Control Relay)
D2-240 D2-240
st sl
pecified to use pecified to use ex: Write egisters
1| Command Code | =iy rpwT with RD/WT 4 Hex: Write One Register
Instruction Instruction 5 Hex: Write Reset Value
System Command ON if Command or Parameters
2 Error V20248 €106 are invalid
System Command When ON, command has
3 V2024.7 G107 been accepted, clear Process
Complete Command bit
Turn ON Command Complete
6 |Process Command \V2060.7 C207 status bit is returned
SP1

LD

—

VC200

ouT
V2060

LD

V2024

ouT
VC100

NOTE 2: For example, DirectSOFT uses B2020.1 in the ladder code to indicate that you are addressing the
second bit of V-memory register V2020. The “B” prefix indicates bit-of-word addressing.
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Write All Registers (IBoxes)

‘ Start ’

PARAMETERS: A 4
(1) Use WT instruction to write 34 bytes total:
(1) [ProcessSysCmd ] 2 bytes: 0002 (hex) "Write All Registers"
n+30.7 32 bytes: [Data] to the CTRIO’s shared RAM
at address 80 (hex)
(2) [SysCmdComplete] (2) Set [ProcessSysCmd] = ON
n+24.7
(3) [SysCmdError] W
n+24.6 \ V‘
CTRIO:
Writes all Registers
KEY:
[Data]:
Bytes 1-4: Ch1/Fn1
Bytes 5-8: Ch1/Fn2
Bytes 9-12: Ch2/Fn1
Bytes 13-16: Ch2/Fn2
Bytes 17-20: Output0 [SysCmdComplete]
Bytes 21-24: Output1 =ON?
Bytes 25-28: Output2
Bytes 29-32: Output3

[SysCmdError]
=ON?

Handle Error

No
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Write All Registers (DL-PLC)

‘ Start ’

PARAMETERS: A 4
(1) Use WT instruction to write 34 bytes total:
1) [P
Ml rot:isssoSmed ! 2 bytes: 0002 (hex) "Write All Registers"
: 32 bytes: [Data] to the CTRIO’s shared RAM
at address 80 (hex)
@ [S"szic;’mp'ete] (2) Set [ProcessSysCmd] = ON
(3) [SysCmdError] P
n+24.6 N "
CTRIO:
Writes all Registers
KEY:
[Data]:

Bytes 1-4: Ch1/Fn1
Bytes 5-8: Ch1/Fn2
Bytes 9-12: Ch2/Fn1
Bytes 13-16: Ch2/Fn2
Bytes 17-20: OutputO
Bytes 21-24: Output1
Bytes 25-28: Output2
Bytes 29-32: Output3

[SysCmdComplete]
=ON?

[SysCmdError]
=ON?

Handle Error

No
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Write One Register (IBoxes)

START

Make sure a CTRIO (IB-1000)
“CTRIO Config”
is programmed at top of ladder

Execute CTRRGWR (IB-1017)
“CTRIO Register Write”

Y

CTRIO:
Updates Specified Register

Success or Error

Error?

v

Handle Error

Success

STOP
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Write One Register (DL-PLC)

PARAMETERS:

(1) [ProcessSysCmd]
n+30.7

(2) [SysCmdComplete]
n+24.7

(3) [SysCmdError]
n+24.6

{ Start )

Y

(1) Use WT instruction to write 8 bytes total
2 bytes: 0004 (hex) "Write One Register"
2 bytes: [RegCode]
4 bytes: [WriteValue] to the CTRIO’s shared RAM
starting at address 80 (hex)
(2) Set [ProcessSysCmd] = ON

KEY:

[RegCode]
(hex value):
0000 = Ch1/Fn1
0001 = Ch1/Fn2
0002 = Ch2/Fn1
0003 = Ch2/Fn2
0004 = Output0o
0005 = Output1
0006 = Output2
0007 = Output3
0008 = Ch1/Fn1 Reset
0009 = Ch1/Fn2 Reset
000A = Ch2/Fn1 Reset
000B = Ch2/Fn2 Reset
000C = Ch1A Filter
000D = Ch1B Filter
000E = Ch1C Filter
000F = Ch1D Filter
0010 = Ch2A Filter
0011 = Ch2B Filter
0012 = Ch2C Filter
0013 = Ch2D Filter

B-6

<
y

A

CTRIO:
Writes designated Register
with 4-byte [WriteValue]

[SysCmdComplete]

=ON?

[SysCmdError]
= ON?

No

Handle Error
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Read All Registers (IBoxes)

PARAMETERS: A 4
(1) Use WT instruction to write
(1) [ProcessSysCmd] 2 bytes: 0001 (hex) "Read All Registers"
n+30.7 to the CTRIO’s shared RAM
at address 80 (hex)
(2) [SysCmdComplete] (2) Set [ProcessSysCmd] = ON
n+24.7
l
*\
(3) [SysCmdError]
n+24.6 CTRIO:
Reads all Registers &

Places them in its shared RAM
at address 82 (hex) for retrieval

[SysCmdComplete]
=ON?

[SysCmdError]
=ON?

DATA:

\ Handle Error /

Bytes 0-3: Ch1/Fn1
Bytes 4-7: Ch1/Fn2
Bytes 10-13: Ch2/Fn1
Bytes 14-17: Ch2/Fn2

Use RD instruction to read

Bytes 20-23: Output0 32 bytes from the CTRIO’s shared RAM
Bytes 24-27: Outputi at address 82 (hex) & place
Bytes 30-33: Output2 into PLC’s V-memory
Bytes 34-37: Output3
L
)
Y
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PARAMETERS:

(1) [ProcessSysCmd ]
n+30.7

(2) [SysCmdComplete]
n+24.7

(3) [SysCmdError]
n+24.6

Read All Registers (DL-PLC)

(1) Use WT instruction to write
2 bytes: 0001 (hex) "Read All Registers"
to the CTRIO’s shared RAM
at address 80 (hex)
(2) Set [ProcessSysCmd] = ON

DATA:

Bytes 0—1: Ch1/Fn1
Bytes 4-7: Ch1/Fn2
Bytes 10-13: Ch2/Fn1
Bytes 14—17: Ch2/Fn2
Bytes 20-23: Output0
Bytes 24-27: Output1
Bytes 30-33: Output2
Bytes 34-37: Output3

l
v

CTRIO:

Reads all Registers &
Places them in its shared RAM
at address 82 (hex) for retrival

[SysCmdComplete]
=ON?

[SysCmdError]
=ON?

(1) Use RD instruction to read
32 bytes from the CTRIO’s shared RAM
at address 82 (hex) & place
into PLC’s V-memory
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Read One Register (IBoxes)

START

Make sure a CTRIO (IB-1000)
“CTRIO Config”
is programmed at top of ladder

Execute CTRRGWD (IB-1016)
“CTRIO Register Read”

A4

CTRIO:
Reads Specified Register

Y

Success or Error

Error?

v

Handle Error

Success

STOP
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Read One Register (DL-PLC)

‘ Start ’

Y
PARAMETERS: (1) Use WT instruction to write 4 bytes total
2 bytes: 0003 (hex) “Read One Register"
(1) [ProcessSysCmd] 2 bytes: [RegCode] to the CTRIO's shared RAM
n+30.7 starting at address 80 (hex)

(2) Set [ProcessSysCmd] = ON
(2) [SysCmdComplete]

n+24.7
&
(3) [SysCmdError] \V‘
n+24.6
CTRIO:
Reads designated Register &
places it in its shared RAM
at address 82 (hex) for retrieval
KEY:
[RegCode]
(hex value):
0000 = Ch1/Fn1
0001 = Ch1/Fn2 [SysCmdComplete]

=ON?

0002 = Ch2/Fn1
0003 = Ch2/Fn2
0004 = Output0
0005 = Outputt
0006 = Output2
0007 = Output3
0008 = Ch1/Fn1 Reset
0009 = Ch1/Fn2 Reset
000A = Ch2/Fn1 Reset
000B = Ch2/Fn2 Reset
000C = Ch1A Filter

[SysCmdError]
=ON?

000D = Ch1B Filter
000E = Ch1C Filter
000F = Ch1D Filter
0010 = Ch2A Filter
0011 = Ch2B Filter
0012 = Ch2C Filter
0013 = Ch2D Filter

Handle Error

Use RD instruction to read
32 bytes from the CTRIO’s shared RAM
at address 82 (hex) & place
into PLC’s V-memory
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Read Error Code (IBoxes)

PARAMETERS:

None

Make sure a CTRIO (IB-1000)

"CTRIO Config"

is programmed at top of ladder

Y

N

Execute CTRRDER (IB-1014)
"CTRIO Read Error Code"

Y

CTRIO:
reads Error Code Register

Error
Success or

Error?

4

Handle Error

Success
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Read Error Code (DL-PLC)

START

(1) Use RD instruction to read 2 bytes

PARAMETERS: from CTRIO’s shared RAM
(1) [ProcessSysCmd]: starting at address 04
n+307 (2) Set [ProcessSysCmd] = ON

(2) [SysCmdComplete]:
n+247

CTRIO:
Reads Error Code Register

(3) [SysCmdError]:
n+24.6

[SysCmdComplete]
=ON?

[SysCmdError]
=ON?

\. Handle Error /
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System Functions Examples Overview

‘ NOTE: System Functions are supported only when the CTRIO module is installed in the same base as the
DirectLOGIC CPU.

The Systems Functions examples on the following pages use the DirectLOGIC Write to
Intelligent Module (WT) and/or Read from Intelligent Module (RD) instructions to write to
or read from the CTRIO’s internal registers.

Reading From CTRIO Internal Memory

Reading the CTRIO’s internal memory consists of several steps. Step one is using the
WT instruction to send a Systems Function’s command to the CTRIO telling it to put
its internal register values into the CTRIO’s “shared RAM”. Step two is processing the
request for the internal register values using the Process Command bit. Step three is using
the RD instruction to read the values from the CTRIO’s “shared RAM” memory into PLC

V-memory.

Steps 1 and 2: WT instruction and Process Command
PLC V-memory ==> CTRIO’s Shared RAM
CTRIO’s Shared RAM ==> Process Command to internal processor
CTRIO’s Shared RAM <== Internal data values

Step 3: RD instruction
PLC V-memory <== CTRIO’s Shared RAM

Writing to CTRIO Internal Memory

Writing to the CTRIO’s internal registers is basically a two step process. Step one is using
the WT instruction to send a System Function command and the desired data values to the
CTRIO’s “Shared RAM”. Step two is using the Process Command bit to tell the CTRIO to
process the command and data values that are in the CTRIO’s Shared RAM. This moves the
data values from the Shared RAM into the CTRIO’s internal registers.

Steps 1 and 2: WT instruction (command and data) and Process Command Bit:
PLC V-memory ==> CTRIO Shared RAM
CTRIO Shared RAM ==> Process Command to internal processor
CTRIO Shared RAM ==> internal data registers

NOTE: This function is not available when the CTRIO module is installed in an EBC expansion base.

Counter I/0 User Manual, 3rd Ed., Rev. B I B' 13



- Appendix B: System Functions

Single Channel Simulating Retentive Quad Counter

This example program will simulate a retentive count register in the CTRIO. It will store the
current count from the CTRIO in the PLC's retentive memory, then on a powerup, it will write
the stored count back into the CTRIOs current count register.

The example assumes the use of standard I/O mapping based off V2000 for Inputs, and V2030
for Outputs. Adjust according to your CTRIO Config I/O map.

V2100-2103 is just an address range, it can be altered by the user if desired. But all the associated
addresses in the locations need to be altered to match.

The raw count from the CTRIO is part of the standard published I/O data from the CTRIO.
In this case the scaled value is a DWORD at V2000, the raw count is a DWORD at V2002.

The CTRIO only accepts the raw count as the retentive value. On every scan after TO completes,
the raw count at V2002 is copied to V2102. (V2000 needs to be copied if Scaling is not used;

see last rungs).

Example RLL for Single Channel Simulation of Retentive Quad Counter

THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM TECHNICAL SUPPORT

IS PROVIDED “AS IS” WITHOUT A GUARANTEE OF ANY KIND.

These documents are provided by our technical support department to assist others. We
do not guarantee that the data is suitable for your particular application, nor do we assume
any responsibility for them in your application.

1 ( NoP )

The following info relates to the value in the second LD box in the rung below. Verify your
CTRIO Config I/0 to see how you have the inputs configured.

0 = Ch1/Fn1 (Ch 1 Quad Counter or Ch1A Counter)
1 = Ch1/Fn2 (Ch 1B Counter - only available if Ch1 is NOT a Quad Counter)

2 (NOP)

V2100 through V2103 are set as retentive in the PLC. This set of V-memory locations are
used to perform the write-back to the CTRIO. All common V-memory locations are set by
default as Retentive, but it won’t hurt to check.

V2100 is the command code. We'll be using command code 04 (Write One Register).
V2101 is the destination register, in our example it's 0.

V2102 & V2103 already contain the data to be written (copied from the CTRIO location by the last rung).

s SPO LD
! K4

ouT
User selected address
that will contain the
System Command Data
g

V2100
L |LD
K4
outT
. System Command
RLL continued on next page ] R\(-;z%rfe
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RLL continued from previous page

A WT command is use to write the data to the CTRIO. Details are in Chapter 5 for WT setup.
CTRIO is in Slot 2, so the first LD loads a constant of ... slot 3 would be K3, etc.

A total of 8 bytes (4 byte command at V2100 7 V2101, 4 byte value at V2102 & V2103).
So the second LD loads a constant of 8.

Offset 80 (hex) is the beginning of the command frame in the module’s shared RAM. So the
third LD loads a constant of 80.

The offset of 80 hex is specific to the CTRIO, just use that value.
The WT uses the K8 and loads 8 bytes of data from V2100 to the CTRIO.

SPO
) LD
I K2
|
K8
L
K80
WT

User selected address
that will contain the
SysCmdCod value of

V2100
In PGM-to-RUN situations, this timer allows the CTRIO enough time to initialize before you
ask it to restore the current count register.
In power up situations, this timer isn't necessary as the CTRIO will be initialized before the
CPU gets to RUN mode.
SP1 [ER| TMRF
I 10
K5

What you did on rung 5 was to write a command to the CTRIO. Now turning on the
ProcessSysCmd bit will cause the CTRIO to perform the command you just entered.

Process System

Command
T0 B2060.7
— I} ( SET
Once you get the feedback bits for SysCommandError and SysCommandComplete, you
can reset the ProcessSysCmd bit.
System Command System Command Process System
rror Complete Command
B2024.6 B2024.7 B2060.7
A+ Ul { Rt

NOTE: ONE OR THE OTHER OF THE 2 FOLLOWING RUNGS WOULD BE
USED...NOT BOTH.

Rung 7 would be used if the CTRIO is setup for Scaling. By using Scaling, the CTRIO
places the Scaled value into V2000, and the raw data into VF2002. The GTRIO only
accepts the raw data to be entered for the Retentive simulation, so V2002 is always
copied to V2102.

RLL continued on next page
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- Appendix B: System Functions

RLL continued from previous page

€1000 is put in for testing {).urp.oses, since either this rung OR the next rung would be used.
Once you've verified operation in you program, you can delete C1000.

Leave C1000 off if you are using Scaling, turn it ON if you are not.

Run% 8 would be used instead if Scaling is NOT used, so the raw data is placed into
V2000, and then copied to V2102.

SP1 T0 C1000 LDD
8 I || 4 System \?ggg)rgand Data

ouTD
System Command Data
V2102

Use this rung if you are NOT using Scaling in the CTRIO. C1001 is just put in for testing
purposes, since this rung OR the previous rung would be used. Turn C1000 ON to test this
example if Scaling isn’t being used.

Once you have verified operation, you can delet C1000.

V2000 is cogied to V2101 after TO has completed, so the current CTRIO count is always

updated to the area used by the WT instruction.
SP1 T0 C1000
1 1t 1| LDD
9 1 | LI 10 V2000
ouTD
System Command Data
V2102
(
10 ( N0 )
(
1 ( Nop )
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Dual Channel Simulating Retentive Quad Counters

This example program will simulate a retentive count register in the CTRIO for both channels.
It will store the current count from the CTRIO in the PLC's retentive memory, then on a
powerup, it will write the stored count back into the CTRIOs current count register.

The example assumes the use of standard I/O mapping based off V2000 for Inputs, and V2030
for Outputs. Adjust according to your CTRIO Config I/O map.

V2100-2120 is just an address range, it can be altered by the user if desired. But all the associated
addresses in the locations need to be altered to match.

The raw count from the CTRIO is part of the standard published I/O data from the CTRIO.
In this case the scaled value is a DWORD at V2000, the raw count is a DWORD at V2002.

The CTRIO only accepts the raw count as the retentive value. On every scan after TO completes,
the raw count at V2002 is copied to V2101. (V2000 needs to be copied if Scaling is not used...
see last rungs).

Example RLL for Dual Channel Simulating a Retentive Quad Counter

THIS INFORMATION PROVIDED BY AUTOMATIONDIRECTCOM TECHNICAL SUPPORT

IS PROVIDED “AS IS” WITHOUT A GUARANTEE OF ANY KIN

These documents are provided by our technical support department to assist others. We
do not guarantee that the data is suitable for your particular application, nor do we assume
any responsibility for them in your application.

1 (Nop)

This example program will simulate a retentive count register in the CTRIO for both
channels. It will store the current count from the CTRIO in the PLC's retentive memory,
then on a powerup, it will write the stored count back into the CTRIOs current count
register

The example assumes the defacto standard of I/0 map based off of V2000 for Inputs,
and V2030 for Outputs. Adjust according to your CTRIO Config I/0 map.

V2100-2120 is just an address range, it can be altered by the user if desired. But all of the
associated addresses in the locations need to be altered to match.

The raw count from the CTRIO is part of the standard published I/0 data from the CTRIO.
In this case the scaled value is a DWORD at V2000, the raw count is a DWORD at
V2002.

The CTRIO only accepts the raw count as the retentive value.. On every scan after T
completes, the raw count at V2002 is copied to V2101. ( V2000 needs to be copied if
Scaling is not used...see last rungs).

NOP )

—~~

RLL continued on following page
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RLL continued from previous page

(
2 ( nNop )
This section below is setup to make BOTH quadrature channels of the CTRIO be
retentive on power cycle. Mapping for the CTRIO needs to start at V2000 for the inputs
and V2030 for the outputs. CTRIOs can only be made retentive if they are located in the
local base with the CPU.
This first rung writes a hex 2 to the command word, This is the command for 'write all'.
3 |SPO| LD
1 I K2
out
User selected address
that will contain the
SysCmdCod value of
V2100
This rung writes values for:
LD K2 - the CTRIO slot # (slot 2 in this case)
LD K34 - the number of bytes (34)
LD K80 -the beginning offset (always k80) to shared RAM locations for the CTRIO.
V2100-V2120 range is changeable, just make sure to change ALL the references that are
contained in this range. Using "Replace" feature of DirectSoft is recommended.
In lower rungs, the current CTRIO counts are copied to the V2100 range, so they can be
retrieved after power-up or PGM>Run transition.
SPO
4 Rl LD
[ K2
LD
K34
LD
K80
WT
User selected address
that will contain the
SysCmdCod value of
won
V2100
In PGM-to-RUN situations, this timer allows the CTRIO enough time to initialize before you
ask it to restore the current count register.
In power up situations, this timer isn’t necessary as the CTRIO will be initialized before the
CPU gets to RUN mode.
5 ol TMRF
T0
. . K5
RLL continued on following page
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RLL continued from previous page

What you did on rung 5 was to write a command to the CTRIO. Now turning on the
ProcessSysCmd bit will cause the CTRIO to perform the command you just entered.

Process System

Command
T0 B2060.7
| T} ( seT
Once you get the feedback bits for SysCommandError and SysCommandComplete, you
can reset the ProcessSysCmd bit.
System Command System Command Process System
rror Complete Command
B2024.6 B2024.7 B%OGO]
] T RST
f 1T \
After 0.18 seconds, the comparative contact will go True, and the values from Ch1 and
Ch2 of the CTRIO will be copied to V2101 and V2105 constantly. This is what provides
the Retained data for this entire procedure.
Note this rung assumes the CTRIO is using Scaling, which puts the raw counts into
V2002 and V2012. If your setup does NOT use Scaling, then change V2002 to V2000
and V2012 to V2010.
The CTRIO places raw counts into V2000 and V2010 if Scaling isn't used, and raw
counts are what must be sent to the CTRIO for the Retentive action to work.
TAO K18 LDD
| =} Current Raw Count
V2002
ouTD
— System Command Data
“Ch1Fn1”
V2101
LDD
Channel 2 count
V2012
ouTD
System Command Data
— “Ch2Fn1”
V2105
(
{ END )
(
( Nop )
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Reading CTRIO Internal Registers

The following Systems Functions example uses the Write to Intelligent Module (WT) and
Read from Intelligent Module (RD) instructions to read all of the CTRIO’s internal registers
every 900ms and place the data starting at V2200.

Example RLL for Reading CTRIO Internal Registers

THIS INFORMATION PROVIDED BY AUTOMATIONDIRECTCOM TECHNICAL SUPPORT

IS PROVIDED “AS IS” WITHOUT A GUARANTEE OF ANY KIN

These documents are provided by our technical support departmem to assist others. We
do not guarantee that the data is suitable for your particular application, nor do we assume
any responsibility for them in your application.

1 ( NOP)

The example assumes the use of the standard I/0 mapping based off of V2000 for Inputs,
and V2030 for Outputs. Adjust accordingly to your CTRIO Config I/0 map.

This rung writes a hex 1 (0x01) to the System Functions Command word. This is the
command for ‘Read All Registers’.

V2100 is used as the System Command Code Register. This can be any available address

Initialize System

Functi
uné: 0|ons D
2 1| K1
10
This rung writes values for: ouT
LD K2 - the CTRIO slot #(slot 2 in this case) User selected address
LD K2 - the number of bytes (2) ) that will contain the
LD K80 - the beginning offset (always K80) to shared RAM locations for the CTRIO. SysCmdCod value of
o
Process Command, B2060.7, is triggered to request action by the CTRIO module. V2100
Initialize System
Functions
co
3 || - k2
LD
K2
LD
K80
WT
User selected address
that will contain the
SysCmdCod value of
o
V2100
Process System
Command
B2060.7
out

RLL continued on next page
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RLL continued from previous page

Once feedback is received for SysCommandError and SysCommandComplete after
requesting a “Read All Registers” from the CTRIO module, this rung sends a read request
of the following:

LD K2 - the CTRIO slot # (slot 2 in this case)

LD K32 - the number of bytes (32)

LD K82 - Offset 82 (Hex) is the beginning of the Input and Output Registers within the
Command Frame of the CTRIO.

The received data is stored in a block of memory starting at V2200.

Initialize System System Command System Command
Functions Error Complete
co B2024.6 B2024.7
I ¥ = [ LD
K2
LD
K32
LD
K82
WT
V2200
Initialize System
Functions
co

This self-running timer, T0, controls how often the internal registers are Read (RD) from
the CTRIO.

This timer will trigger the sequence every 900ms.

T0
|
I

4( RST)

The Timer TO triggers the Read All Registers sequence.

E/R| TMR
T0
K9

Initialize System

0Functions
T0
It (s )
(
{ END )
(
( NoP )
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