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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 2021, 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 cédigos 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 navegacion 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 garantia ya sea expresada o implicada
para actividades de alto riesgo.

Para informacién adicional acerca de garantia 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 2021, 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 sdrs.

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 2021, 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-CTRIO and flowcharts.
Rev. B 10/03 Corrections
Rev. C 03/11 Made corrections and updated manual.

Updated manual with new H0-CTRIO2 and H2-CTRIQ2 information.
Added Do-more PLC series data and examples.

Rev. D 2/13
& / 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.

Rev. C 10/19 Revised and added material to Chapter 1, pp 9, Chapter 2, pp 5.

Rev.D 08/20 T1H-PBC module retired; added notes to Ch1, Ch3, and Ch7 accordingly.

Rev. E 08/20 Revised ladder program B-14, B-15, B-16.
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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.
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Conventions Used

Key Topics for Each Chapter mgswr—m\ﬁA‘TER

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.

The beginning of each chapter will list the key topics that
can be found in that chapter.

In This Chapter...

Introduction - ——

Conventions Used 13

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 Whichm DL
hardware platform a topic applies to, based on what module is in the CPU slot. V] win

M m

Icon Legend:

m pm Do-more icon- Topic is applicable when CTRIO(2) is used with a Do-more CPU or
in a slave on a Do-more CPU’s Ethernet I/O network.

M p. 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.
M n 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:

e Track an encoder

e Calculate rate from an encoder

* Execute homing routines

* Generate simple motion profiles

T1H-CTRIO(2)

* Send pulse train control signals H4-CTRIO

H2-CTRI0(2)
to a stepper or servo amplifier HO-CTRIO(2)

e 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 (Retired 08/20).

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.

e 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:

* Dulse 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

¢ 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.
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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):
* DirectL OGIC 205 PLC systems (D2-240, D2-250-1, D2-260, D2-262)
e DL205 WinPLC systems (H2-WPLCx-xx)
* PC-based control strategies using the H2-EBC(100) interface module
* 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 T1H-PBC slave interface module (Discontinued 08/2020)
* 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-CTRI102 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 A0S te at | (Al 10 s ate at | (Al /0 in ON State at Max
n dle a n dte 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 illzk/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 | 011710 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 psec 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%)

Configurable Presets

ag 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,
b) multiple max. 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 ON 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
TB Removed Terminal Block

1A-1D Ch1A - Ch1D Input Status
2A-2D Ch2A - Ch2D Input Status
(Ch1) F1-F2 |Ch1 Resource State
(Ch2) F1-F2 |Ch2 Resource State
YO0-Y3 Output Status

LED Status L.
OK ER Status Description
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
CH1 Channel 1 Status
CH2 Channel 2 Status

1A-1D Channel 1 A-D Input Status
2A-2D Channel 2 A-D Input Status
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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- Chapter 1: Introduction to the CTRIO & CTRIO2 Modules

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
The CTRIO WOl‘kanCh - Cuasaen FLE 1 7 Camet Mochie: . | Mtk St Cordg Opadalions
fi i 1 h basi frw (] Ed TR0 Mosseode A || i |
configuration contains these basic et : e i | P
. [ B kSeq : M Sen Tme: | S2u
parameters: il e o |
. . 3 Resd Fi
* Assignments of the input and i [ osvmer e ar|
output points itabod Mixkint — | oriighl TGgko PROGAAM
. ) . | W[ DusdCouderw/Cachne DIV | Pulse Dupat Monsei0_|
¢ Scaling of inputs (optional) ) SRR
¢ Preset Table setup (optional AT 02 [ Bsieon il | [ Somid—
P ( P ) | Resemn o] Bl ““::m s e
* Programmable Limit Switch setup  cusmmumsen - : _Hudwmrie|
. Toasd Bhchs: | 256 WO | et | V2000 Oueot: | Va0 e Conig
(CTRIO(2), optional) ettt 27| | v s rene.
. Conig St
* Mapping to CPU memory | S || _Pbeiole |t P [ w |

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

10

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

Load Table from ROM

10

Dynamic Positioning
File Number

Target Position (decimal)

Load Table from ROM

10

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)

Edge &
Duty 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

GTRIO02: 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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Chapter 1: Introduction to the CTRIO & CTRIO2 Modules.

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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Chapter 2: Getting Started.

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 AT 57 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 S 250kHz Yes Yes
separately
Dynamic One setting 1
Positioning From controller No for both 65kHz No No
SOmE Hard-codgd in No Specify 65kHz" 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 65KkHzZ" 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 !cerltség |Snm3:ecan Profile _
. second veloci 99 B defined Requires
Profile | and Decel jimitor  manually ' SNa ~ acta = inCTRIO | CTRIO2
amps i single multiple
position on the f e triggers Workbench
search
T )
wri?hpiizrzli(tjs Yes Yes No Yes Yes Yes Yes
Home .
Geard 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.

o 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/0O
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 99.

: 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...
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5: Add Preset Table or Add PLS Table!
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/0O
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.

1. 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 Direct.LOGIC 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 'Dormorel

The latest update 1o Do-more Dessgner mchudes the Migrate Direct SOFT Project ubdity that wil ass65t you in moving a DireS0FT
= Eroject that was wrilten for 3 DirectLOGIC PLC 10 2 Do-mode Designer project uat will be used in a Do-mare CPU - thes utilty does NOT work =
R verson for 03-330, D3-330P o¢ D3-340 gropects). We call thek & migraton ullity - HOT & comermion ullily - Bitiuse Iedd ank 36Ma Brogrmming

y elgments in DRcESCFT peojects for DL CPUS that are not aailabie i a Do-more CPUL or nof required in 3 Do-more CPU. Wany of the propram
& (i Projects slemnents in the Direct50F T peoject (ke contacts, coils, tims, counters, SR ragisters, et | will be migrated 1o fe Do-more Designor project
FA_paemhe.or) with ménimal efforl, usually reguinag only hat the meemory and VO references be remapeed. Al of the documentation ke these elements wil
ik _eusmole v} be migrated to the Do-more Designer project as well
[ cusersiponne desitogiomend
& 2l Coom Lirks The Do-mare Designes programming amviroamen  inclusdes 3 PC-based, Do-more CPU Smulator which o graes ates bk 2 Virual PLC with an
% 0% k500 Ememet- w::ed@umuu\:)mnm The eo-meore Designes software inberacts with this ssulator in e Same manner a8 §woud
B, 0o Com 15600 dring an o Dy Pl

Kyw haven) llreadydemrd,uulmemﬁolMua Desigrer scltware, head to
8. himl and do so. Did we mantion it was fea?

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’.

x

Select

DLOE Com %
DL260 com1 9500 : Lancel

d

Edit...

ddddd

Delete

¥ Link 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).

= CTRI0 Workbench 7 =10 I
~ Cunent PLC ~ Cusrent Module - Module Status d )1~ Confio Operations —
Ti Nais:
rm . e | ModdeMode: [ Prog Wike Modue |
Comm Lk D = Scan Time: 143us Read Moduds |

05 KSen MaxScan Time: | d1Zus e
Coenm Stabus: Bootesversion: | 0.90 —I
Tw OSVesn | 080 Read Fie

Select PLC :

- Modue Configurar [ Uty Functions ——

- InstaledModues— | Corig0... gd)

Chl/Fnl 0w | 1 igned Morsior 1710 |
cwm[ 0wl | Unaseigned
’ueﬁn1| Ow2 | [~ Special C

| Update Firmeess

Rescan | o 042 | [Pt
= — Hasrdwists Inde |
 Conlig Infomation
TotalBlocks: [256 | | __MOMe  [ingue[ ™ = Outputs: e | ——I‘:'"":M'9
Fiee Blocks: [245' | | Ocrte Tables.. | you Proset Tatlex | 0

Conifig Status | o
[Same as Modde: | | PuseProfies Total Puiss Frofies:| 0 o
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.

[ Pulse (Step/Dif)

| C |1|i. comtin X | Puse [CW/CCW
Reet [ R

vae 10 Discrete on Chl/Fr

| prem— .

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.

22 CTRIO Workbench i ==l 3
~Cument PLC—— ~CurentModle——— ~ModuleStalus——— - Config Dperations—
Type: Hame: ; Wiite Module
Module Mode: |
[~ oles _lE‘*" [ ) e
S b Scan Time: 144 us Rlead Module |
| DEKSeq Max Scan Time: | 144 us
; Wiiks File
Comm Stalus: Booterverson: | 090
05 Version: 040 Read Fie
Select PLC
- Module Configurats - Likility Functions —
_ Gl RUN! |
Chi/Fnt | Quad Courter Out0 ‘ Unassigned it A |

ch1m|2| Out1 ‘ Unassigned

C1'I2-"Fn1| Out2 ‘ Special

Rescan | ChZa'Fn2| ome‘ thriop P

- y Hardware Info
— Config Information — b
Total Blocks: | 256 1/0 Map... ;.wﬂ = Outputs: | T Cleas Config

Blocks: | 249 Discrete Tables... Total Preset Tables:| 0
a ig Status

Pulse Profies Total Pulse Profiles| 0 it |
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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 il
Map Dizplay Mode It Map ( b)[mmwnmn.c W Diutgust Mgy Enabls Read fom PLC [
F!IZ-H.\;q:r:; Meuﬁumq;m Starting ' address lor inputs:; 2000 Starting Y addiess for outputs:

FRange: V20002020 Rarge: |

Range: Range

Irgud Furictions | Outpust Funetions | System Functions |

Input ©ata [CTRID-> Conirolles) Inpast rata [CTRID-> Coniroliee] Input Data [CTIRID-> Controbeed Input Data [CTRID->Controlec)

Dutprst Diste [CorticleroCTRID)  Dutpest Dista [CortioBersCTAID)  Dudped Diata [CoriobersCTRAI0)  Dudgpus Dosta (Cortollers CTRIO)

Counter I/0 User Manual, 3rd Ed., Rev. E I 2_ 1 1



- Chapter 2: Getting Started

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 | Dutput Functions | System Functionss

| Chi/fnl -OuadCourter |

Input Diata [CTRIO->Contralles] Input Data [CTH
thi K ) put € Innli Funrfinns I Mistpask Furchinns Svsham Functions
W2000-2001 = Cusrent Count

V20201 = At Resat Value { a) I Syaten

| Input D ata [CTRIO-> Controller] ]Inpm Data [CTRI

V20241 F= SysCmd Ecenplete
W2025.0=Ch1 &
V20251 =Ch1 B
V2052 =Chl C

Otipul Daia (Coia S CTRI0) | Duges Dea o] Mo - D
¥ it Dt

241 = Feset V20259 = Out O Mode
W2025.10 = Out 1 Active
WINPR 1T =Mt 1 kads
Output Data [Contrallzr->CTNIO)

n+30.7 = Process SysCmd

A

.............. In this particular example, it is not necessary for
e —— the CTRIO(2) to read any addresses from the
Stating V' adkess foroutputs: | CPU. As configured, once the CTRIO(2) is in
Range: [ run mode, it will constantly report the counts

| t© 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 Diata [CTRIO:> Contioler]

olled]
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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.

i
Ch1/Fn1 - Quad Counter -

W2000-2001 = Current Count, C1F1_CurCount
V20201 = At Reset Value CIF1_AR=stVal

n+24.1 = Heset, C1F1_Reset

System Functions

V2024.6 = SysCmd Emor, SysCmdEmor
V2024.7 = SysCmd Complete, SysCmdComplet
V2025.0 = Ch1 A, Ch1A
20251 =Ch1 B, Ch1B
V20252 = Ch1C, ChC T
V2025.3 = Ch1 D, CMD
V20258 = Dut 0 Active, OutD_Actme
V2025 9 = Out 0 Mode, Dutd_Mode
V2025 10 = Out 1 Active, Out1_Active

L i
swe [P ]  fon ooue |

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.

=1g1x
AL S Cicat bodd Modhle Chak Conlig Opersh
(7T T EdL., | m’i Modue Mode: | Progan ( A
L8 F SeenTime: [ THu ResdModte |
| MaxSeanTime: | 144 a TR
Boolor verorr | 090 _I!

105 Verson:

Rescan |

Config Information—

Total Blacks: | 256
249

Note that the “Config Status” (b) changes to Same as File,
indicating that the file on disk and the file in CTRIO workbench

are identical.

e Blocks:
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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.

Rescan |

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.

Total Blocks: | 256
Free Blocks: | 249

Moo Shakss - Conig Opacakions Config Status
L Y MediaMede | Poogan Wike Modube | — Module Status ath
F R LT ReadModds Module Mode: Run =
l M Scon Time: | 14dus TR
1 Brodmveror | 080 Scan Time: 123 us
EEE Fead Fie
: eI S | Maw Scan Time: [ 207 us
< Wiy Funetions —— —
@ Goto UK | Booter version: 0.a.0
0wl [ Onsssgeed Hemia] | 05 Yersion: I—DS_D_

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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Md— x
170 Saatuss & Ingut Functions | Quput Funcions | Spsem Funcions |

I Charmel1 ( e’ [ Chanoel 2
@Tﬁsm [ Output Stotus [ Ingut Stoms [ Dutput Stotus
A R e = Enhd e ot AT e (e [ a2 e oaas
WGRN (o [of [Of [Dhcweor | Decewson | [ [ I
[ Input Funchons I Input Funcions
Quad Counter |+ Unconfigued Function 1 - Fussction 2 i
Curent Count [ 0 ! j—T — =
| | | [— | —
—| — = T
A1 Reset Value o6 | =y | [E =1
[C) = i | = =
{ |
| [ Il |
[ Flesat Court | I | | I
|Last Enoe -> 10+ No esrox [L_Bore 1|

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

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

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

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

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

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

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

Equipment Needed

DirecLOGIC 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

DirectsorT Doxmore!’

The atest uodate 1o De-mone Desgrer ntiudes the Migs SOFT Project utdi 5861 vud i mownd & DarectOFT
Do It was weBen for 3 CiraciL OGIC PLE 1 & Do-maons Dasianer sroiect Mal wil be used in.a Do-mers CPU - thia wtility doss NOT work

iu-D\ 130, 03-130P o 03-M0 prepwcts]) W eall thia 3 migrision ulily - HOT 3 comavaion Al - Seciurbe Buidh W% 105 rr:yp;-nw

wharmants in DawcESOFT prajects for DL CPUS That ary ml avadtasle i 3 Do-maes CPU,

iermupnts i1 T DIRCESOFT progect (ke ontacts, GO, Bmar, Couners, STl registers, #ic | Wil 5a Migrated 1o T Do-mare Designes w.m

W) TR AL WL A 3 43 A0 of e

D migrated 10 the Do-more Designer prOcT a3 wel

e Tt Pt el s B Vel PLE il
Einet agupped U and 4 40 ool The B mrs B asgonis 3 obwars mbiracts wilh Pis ie=atalor in it 384 anner &3 & mickd
B a0 g BRI RENG LRSA W & 18 D hara CPU

W iptas B siraiadty deramleuintnd yeusr M ey ol M s Doigriad sobucais hasd I
et isupoon sutomatondiect comsomductsidomons b and do sa. Did we mantion i was fee?

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).

=2 CTRI0 Workbench

- Mode Status a

Config I/0

- Current PLC  Cusrent Module ~ Config Operations —
Tipe: Naarine: Modde f Wike Module I
©oowe || f | SR Dok
Comm Lk | Dsacit Scan Time: 143 us Read Modde |

06 KSeq Ma Scan Time: | 412ue IREEE I
Comm Status: Booterversion: | 090
= 0SVesonn | 080 Resd Fie
Select PLC :
- Moduse Configuration
r Installed Modules ConligiD... d
Chl | 0u0 | Unassigned
Chi mzi D1 | Unassigned
| Ch2/Fm D2 | -~ Special C
Upelate Firmeoss
Reson ||| crar| ou | 2
b= - Harduare I |

-~ Config Infomation —

TotalBlocks: [256 | | __YOMap.  [inpus[ v Ourpurs: | e | ———Im il
FieeBlocks: (249 | | piscisteTablee. | 1ol Proset Tabhes | 0

ConfigStahus | |
["Same asModds: | |  PuseProfies Tolal Pulse Frofe | 0 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.

5
Channed 1 Dlistpasts i

- Inputs| d - Function 1 @

] L=

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).

Allenlion! x|

NOTE: The cument I0 canfigustion uses cutput data from the PLE to enable
and/or conhgue some of the CTHIU: henchors. | he C1THIU': outputs s
curmently pped, and as & resul, ilabe to the PLC program.

If pous intend to access these cutputs, poull need to map them to PLC memaony.

i g v, i I'd nathver map them later, |

™ Dot show this message apain

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.

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

Ingud Funcions  Dutpet Function: | Syshem Functions |

[ Output 0 - Pulte [Step) Output 1 - Puige [Daection] | |

Inpad [ata (CTREO- Conlioler] Irpuit Dt (CTRID-: Comiindier] Argest [hata [CTRID-Conteoles) Input Dt (CTRA0-HConiroke)
[VA0ZZ 10 = Ditpad Enabiea

V2002 1 = Postion Laaded

Duiput Doty [Controler 2 CTRID]  Qutped Data [Conbiobee>CTRID)  Dutpt Data [Controler2CTRID]  Dufpud Data [Conirolle-: CTRID)

(e 1 e e |

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 the display under “Output Functions”, “Output 0 —
Pulse (Step)” Input Data (a). Each variable is a status bit the CTRIO(2) module will write to
the CPU. Clicking on the “System Functions” (b) tab reveals ten more status bit variables that
were also mapped to addresses in the V2000-2025 range.

Input Funchons | DL Fmetinns || System rm@

[ Oupa0-Pube(Stel [ Ouipa1-T- S
Input F Uuput F SystRm Funciinns
Ingut Data [CTRID->Controled _Input Data [T ek erietone l i b '——]
oy sttt 2 : el
Loty D‘j;::'guipem Ingut Data (CTAID-> Controller] fnuut Data [CTAID:
V20224 - Oulpud Active: V20246 - SysCend Criax -
(WALZLS = Uuiput Stalled W2024.7 = Sy-aCmi Complete
W7 = Do Frioe V20250 - Ch1 A
\P? 7 = Cnd Complete V20251 - Chi B
V242 = Chl U
V75 3= ChiD

WANZE R = Nut N Active
utput Data [Contralier S CTR Oulput Data Cq [¥2025:9 = Qut 0 Mode
s L 59 1202510 = Out 1 At #
WIS 11 < Dk 1 Made
Dutput Data (Controller »CTRIO]  Dutput Diata (C

r+30.7 = Process SyCnd

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.

X
Enable Read fram PLC W -
Starting ¥ address for outputs: 2030
i Range: |V2U3U-2DB1

Fange: I

Output kMap

{
ﬁ;zsigned [ Output 3 - Unassigned

nitroller) Input Diata [ETRI0-> Controller]
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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 = Quipul Enabled, Outl_OutEnbid
V2022 1 = Position Loaded, Qutd_PosLoded
V2022 2 = Oulpul Suspended, Ould OwlSuspd
V2022 4 = Dutput Actrve, DutD DubActe
V2022.5 = Qutput Stalled, Outd OutStald
V202265 = Cmd Error, Dutl_ CendErmor
V2022.7 = Cmd Complete, DutD CmdCmpit

V2036 = Command Code, Outl_CmdCode
V2037 = Parameter 1, Outd_Param1
V240 = Parameter 2, Outd_Param2
V2026-2027 = Parameter 3, Outd_Param3
V2054 0 = Enable Dutput, Outl EnablUut
V2054 1 = Goto Position, Outl_GotoFos
V2054 2 = Suspend Output, Outd SuspOut
V2054 4 = Drechion, Dutl_Dirchon

V2054 T = Process Cmd, Outll_ProcCmd

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 1/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.

[cdit Pulse profile i

D Pzt

~— Profile Info = i
~F wge
Name: |leHz Tiap Plus Minirwm Freq: |lm Hz Accel Rate: I‘IDOUD pss
M aximum Freg: |lml'.0 Hz Decel Rate: I‘IDOOO pss

Profile Type:

;:szuid * Target position is specified at run time through Pam3.

“Lirve

Syrrmetrical 5-Curve

Dynarmic Positioning 1 Use Encoder for Position -

Diynaric Velociy

?;Ea?:d' . Encoder(mputl (% Chanmel 1 ) Channel 2

Deadband i'.1 GOunts

Calculate Frofile I

The Pulse Profiles Tables newly defined profile
appears as File 1 — 10kHz Trap Plus. The
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.
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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 |

— Config Infarmation—

Tulel Blocks: [ 258
Once saved, click “Write Module” t0 || fresBincke: [28

write the file to the CTRIO(2) module. T

Note that the Config Status changes | [ &amessrie
to Same as Both, indicating that f
the file on disk, the file in CTRIO
workbench and the file in the

CTRIO(2) module are identical. Filaatatt

Sl Module Mode:
A At this point, the CTRIOQ) |~ R
t module is still in Program mode. Scan Time; e

Click “Goto RUN!” to initiate || MaxScanTime: | 207 us
program execution. The module | posterversionn | @80
will begin reading addresses from the CPU (refer to I/O map) i T
. . > 05 Yersion: LT
to determine what action, if any, to take. Note that Module
Mode changes to Run.

Ba0350 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 arrently reading output data from the controfler.
This will interfere with the IO Monitor's ability to contrel 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 Emor > |0~ No eror | Dones |

Notice the long button at the bottom g T
of Monitor I/O panel, “CTRIO read of P
PLC outputs is >>Suspended<< Click to ;
enable”. When suspended, the Outputs {
address will be highlighted in yellow S vaie
(This is true if you exit Monitor I/O aTakes| &

without re-enabling reads).

Dut3 |

tLPmﬂes: 3 Quit |
b
Monitor 1/0 ll
120 Shshas & Inged Furcions | Dutput Funchions | System Furschions |
| e | s
| gt Statu T U St I3 It Stahis i Outpd Siahis
pvRl i g e v T T e -yl e ] per vt v T
[off [of [of | of [Pusioocive [ Dicole0l [ e =T [ | | —
[ nput Funchions [ Inpet Functions
~Unconfiguied — 7 1 Unconfigred — ~Function 1- ~ Furechion 2 -
[—= EE— — ]
| O — F fE—
= | — =
=t =51 = =i
I I — [T
| CTRID imaxd of PLE outpads s 5 Suspened< Cich o enable. |
D '

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 N x|
10 Status & Input Functions  Qutput Funcions | System Functions |

| Puise (Step) @‘ Mmiubﬂ@ ‘ @[ @

Command Command Command Cormmand
010 Load Table Hl R i B2 IZ
ID IU Iﬂ |U
= i - i
[ [ v
Enstle Output Enable Dutput Enable 0 utput
G0l Fositon ok Fosstion (oto Fosiion
Suspend [Dutput Sireperd Ooipe S uspend Dtput
Direction
| Process Comenand
Ouput Enzbled [o | Butptt Erabled | 1l |
Position Loaded o Loaded [ =i ]
Output Suspended [oif wspended i || 7]
Output Active o — | =
Duiput Stalled (o — = o]
Command Complete [Of | Command Carmplete [ Command Complets [T Cormmand Comgiete =

| CTRIO tesd of PLE outputs is >>Suspended< Cick to ensble. |
iLmErmr-)j]-Nomu

i
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Run Trapezold w/LImits or Trapezold PLUS
(DL-PLC)

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

PARAMETERS:

(1) [SommandCode]:
0ut-1: 1410
QUE2-3: N+16

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

(3] [Paremetera]

Sat [Peramaterd] - Posttion ! 6 E
Outz-3: ned 5

outH: N0

(#) [ProcessCGmd] |
OuttH1: n28.7
Outz-3: 277

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

(8} [CmdError
OutH1: 1226
Outz-3: 236

(7] [Direction]
Outts1: n+26.4
Outz-3: 27 .4

18) [EnbieOutpul
Qut-1: n+26.0
Out2-3: n.27.0

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

(1) Piesat [ProcessCmd] - GFF
_ [2) Set [Diraction] - ONDFF
.6“‘; s () Sat [EnableCutput] = ON ——

CTAIO:
Culputs putsas B8 specied

™ Pulsa Proflls
completa?

Reset [ENabloutpu] = OFF SQE'

<
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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. 110 Status & Input Funciions Output Furctions | Systg
Command “0x10” is used for multiple Pulse (Step] | W"-‘“"'l‘
functions: Load Preset Table, Load PLS or Load Eem— —

a Pulse Profile. We are loading a pulse profile in | [0a0-Losd rable =
this example. r

2: For File Number, select 1. File 1 is the kel |'_J®
Trapezoid Plus Pulse Profile configuration that _ =
was entered earlier. This is Parameter 1 in the Rowea o Ol
flow chart and in the I/O mapping. (7) Frahle Nutpt

3: Press Process Command to tell the CTRIO(2) to LA ?
act on the variables selected in steps 1 - 2. S"S:MC::N c""';""j

4: The CTRIO(2) acts on the Process Command Iﬁ 315
and reports its result as ‘success’ by setting the e ;
Command Complete status bit. This means Postion Loaded
the CTRIO(2) has successfully loaded File 1. If SWW
the CTRIO(2) had been unable to load the file Uﬁ sl
for any reason, the Command Error status bit Cumnarnd Exrun
would have come on as well. o S

| CTRIU read of FLL cutputs iz 33Suspendsddd Chcl
000 NOTE: Loading a table is not instantaneous within the CTRIO(2). |Last Enor > 10 No exror
‘ What the CTRIO(2) just did here took enough time that several
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

Monitor If0

140 Status & Input Functions | Dutpul Fulu[iuns] Syl Furiclions

[ Channel 1

f@a
[ Inmut Skahis H‘aJ Mutput Status
& [ el oo Outd [ Outl
af | of off off  [PURSESNE] | Dicrctc:Off 2

| Input Functions

— Unconfigured — Unconfigured

A

| CTRIO read of PLC outputs iz »»Suspendedi< Click to enable.
|Lusl Enn - |D- M e

9: Press the Enable Output button again to

17U Status ¥ Input Funchons  Dutput Functions ] g

Pulse [Step) ‘ Pulse
Command Command
| 0410 - Load Table = |
ID

Fils Murnber ]1_ J

=
vosten  [50a0 [1.

{

[ Enable Dutput
Gofo Pasition Gote
Suspend Dutput Cirspes
Direction
Process Command Froces,
Output Enabled ﬂ Histout Ersbl
Position Loaded [0 Position Loads:
Output Suspended W [uiput Suspen
Output Ackive
Output Stalled | Off
Command Emar W Command E

Command Complete

S_D? Command :303

| CTRIO read of PLC outputs is >>Suspended<< §

| L=zet Erar --» -IJ -Moerrar

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 (D0-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. E
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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
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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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HO- CTRIO(2) Output Wiring Schematic

See page 3-3 for locating and setting the jumpers

+
+5to36VDC ———

& yc

CTRIO
Output

@ Yn (where n=0or 1)

&+

Load

+
+5to 36VDC "——

Load

@ Yn (where n=0 or 1)

CTRIO
Output

& yc
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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 DirectLOGIC 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

* 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 1/0 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;
H2-PRC 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
Y0-Y2 Install jumper(s) to internally connect YO to other Y terminals in
Y03 order to reduce wiring if appropriate. Gonnect wire at YO.

C0-C1
00-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. Gonnect wire at C3.
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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)l @
i]_n® @
2cHEP @
Eﬂn@ @
el ©
afChgl @
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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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 b
| m R I
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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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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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 —— S 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 DirectsLOGIC 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  |—+—12@p) 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 )
Pulse (or CW)@ I

o
Direction  (or CCW{ES——1

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 (Obsoleted 08/20).

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

(TIK-INST-M)
CPU and CTRIO Compatibility Chart

CPU-slot Device Firmware* Hardware
T1H-EBC v. 1.0.444 or later v. 21 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
** TIH-PBC obsoleted 08/20.

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
Source To Load Lj Channel Commons
From Y0 . ElEERREREEEEEEEEEEE
‘1M‘1M M| 1m| co|co|ct|ct1|2m|2m|2m|2m| c2| c2| c3f c3 ?Ell? Load
[0]olojolglojgloolo[ololojo[o]o o

‘ 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
7 - 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 ||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|V|V|V|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 EEEEEREE

\ 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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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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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 |VV L VIVIVILVVILIVV
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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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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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.
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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. R

In the Workbench Offline window, as
shown below, click on the Select PLC
button. Select desired PLC or interface @ search

CIRIO WH £ - LirectLogic L.

. Lﬂ Jasc Software CTRIO WE 2 - EBC + WinPLC
device. & Help = =
1 R [F acrobatvstier v GRS
[Hemmioworkbench I L. .
~ Cuvent PLE- ~ - Cuaren Modubs — Ml Slals — | [~ Corlig Dperslions— The only limitations n
R T = Moiebode: e B the Offline version are that
Addes Descrptin i Monitor I/O is not enabled and
[ =Dl | Max Sean Time: 3
Come Stausr BT x| feion = COnﬂCCUng to the CTRIO(2)
Ly it [ SUAPLC /10 Gotchr— [ [ from the Offline udility is not
e || . .
] e possible. Save the configuration
[esedbokesns) | uigia., | ‘ |} file to disk and connect to the
ol e triged | § CTRIO(2) using the appropriate
e TieeC 2 EraTles Workbench support version,
) [T o e | then write the file to the
]| o Lo ] o | [ — | CTRIO(2).
~ Cordig I _— il {
Tolal Biock |88 [ | _ M0 Mee | e Oty | Cheas Loty
Frea Blocks: | 263 | “G"‘N“‘---l TotalPresel Tables, | 0 )

e | mnl\oﬂml Tolal Fuire Ficties: | 00
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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 Us e r ootlomm—— =

Connect the PC to the CPU, DCM or ECOM module. P
If linked to a CPU through DirectSOFT, CTRIO
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.
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.

EE Application:

T LI DirectSOFT 6 Programming Connect to the PC with the RJ45 Ethernet port on the
=5l Utilties WinPLC or EBC interface device directly or via hub, switch,
.] Visit AutomationDirect C he ST -
|_] Visit Host Engincening ete, ( qnneCt to the -Sty R Rt
-] Host Forum, FAUs, Downloads... ﬁber OptIC pOl‘t on thC HX-EBC- {IRIC Wrkhench - DeeeH ngic PO }
units) B e s e
. JHii] CTRIO WB 2 - EBC + WinPLC
BB cTrIowe 2- pRC Access the WinPLC an [

- JHii] CTRIO WB 2 - Offline
B ERM Workbench EBC
. 55| DBWin32 Luyyer

DNLoader

support  version ¢ |

fl CTRIOWE 2 - Offine

[RR CTRIC WE 2 - PBC

—ims

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

an Ethernet link to the CTRIO( ) Pk e --:mo,..;lfl‘
module. § 5 o-e:l || somrme T | hasioss |
TS e |
Comem Sighus - o
ConmSiohe - .‘,:.T_.,:m —
NOTE: WinPLCs will need to be given an IP —"5 | cimmitmun e | i Jr—
. address before connecting with Workbench.  fdetes E0E 400450 o : s —
EBCs will need to have an address selected e
by DIP Switch or via NetEdit before ! ;
connecting with Workbench. — ot | Fonse e
—— oo | Haden
Tordblocks: | 10 Mep. Ingut: | B Clo Cordgy |
FireBlocks: [ Praset Tables.. | Tora Praset Tavder: |
bl | Pub Profins | TolPubePioller [ Gt

"I'— "I' I Counter I/O User Manual, 3rd Ed., Rev. E



Chapter 4: CTRIO Workbench, Overview.

PBC Users Lrinskall IR
Cor'lnect PC to the RJ12 serial port on the PBC interface BE Eron workbench ?
device. CTRIO Workbench - DirectLogic PLC
Access the PBC  support  version at Pl ontenti e e L I
Start>Programs>AutomationDirect Tools>CTRIO WB2 £ et :
- PBC or select CTRIO WB2 - PBC in the DirectSOFT S 4

) e CTRIO WE 2 - DirectLogic PLC
Launch Window Utilities menu. - Tetat

] CTRICWE 2 - EBC + WinFLC

A prompt appears to establish a serial link to the P& CTRIOWE 2 - Offline
CTRIO(2) module. 2
SRTE
i m::“ Hone S “ass | | Select the PC serial port Workbench will
i Semtoe [ Resibiosie use to connect to the CTRIO(2) module.
I Mg Gean Tns: | ]
| ik Fle:
Eﬂ_\_ﬁ\l’e{___ Frondme wman
05 Vs Fm— |
elid Hm:ﬂw*.@ . -;ﬁ Uity Funcloen
Ii e :
Instaled Medhes Coanha Bl ~ oW
R | o~ com Contel | “"""'_im
m.*rnz;’_ © oW P
| Lok ]
Mﬂl; | Gpecidl
Reen ||| craveray ou | MR
m Hardweaie Info !
Tota Becks: | Lt M Inguts [~ Oupus [ | thstody |
Fatock [ || Puoven Tatien | it Prast Tabs. [
Sl iute Pabie Profles | 1o Pren Prokins
=

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
Configuration  dialog, after  fmmne Mol — || Modie Staus || CongOprnies

successfully configuring the I oz | & | emar o Meskhe |

B C 1D workbench

module, toggle the CTRIOQ2)  Fafima o s '%i Fadhodis
module between Program Mode | tomsis Cerpiin s |
and Run Mode and enter the

ObVeswior | 201 Bood Fio I

. .  Minchie i - i
Monitor I/O dialog. —— mm:’
wmn1| Thuod Counierwiinphns Du0A | Pulss fupe Mol |
Step ¢ Disection
:tm,rnzli
cn.z.fm| Out2 | Driscanie: on Chl /Frll ~Spmcal —————
Prset Mode. -
—I"””‘ -Chu‘n2| 03 | Haw
Hadwae Inlo
~ Conirg Infomsion —

ool Bhcks [255° || VOB | ot [0 Ot [V G Corty |

FreoBlck: [ 26| | PreretTablen..| ToddProsel Tabioe [ 7

| GarmssHioade | | _Puise Profles | toPue Profies | 1 b |
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- Chapter 4: CTRIO Workbench, Overview

Module Modes of Operation

On the CTRIO Workbench main window, a single button ;- ReadFio
toggles between Run Mode and Program Mode. The Module ¢ R
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 ear
Status indicator. If the current configuration is different from the || [ enfiaInfermation
CTRIO(2) and different from any saved files, the indicator will Total Blocks: [ 256
display the word “Changed”. If the current configuration has been Free Blocks: [ 247
written to the module or a file, the message will read “Same as Config Status
Module”, “Same as File”, or “Same as Both”.

Program Mode - Configuring the CTRIO(2) Module

After the configuration is created or changed in CTRIO ol
Workbench, it must be written to the CTRIO(2) module. This ] N
is accomplished by returning to the main CTRIO Workbench § 1| — o 00yl
window and clicking on “Write Module”. %j'wam R

If the configuration was created using Workbench Offline
version, connect the PC to the CTRIO(2) module through the
CPU/controller and write the configuration to the module.

""" 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 I/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.

_— et -—|.:-.... —_— el
DOut 2 ‘ Special
I pdate Firmware |
Out 3 ‘
Hardware Infa |
1D Map. s Y2000 Outputs: V2026 Clear Config |
Discrete Tables... Total Preset Tables: [ 0
L |
g Pulse Profiles Total Pulse Profiles:| 1 Quit |
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CONFIGURING INPUTS
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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.

] wi The input and output function boxes allow selections for supported functions. The
" configuration software disallows any unsupported selections.
b w 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... |

p— 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
T E
Chareal | | Charei2 | O | Chareell | Ourpurs |
Itz | [ Fumtion 1 - Inputs - | [ Fumclion 1 -
! [T |
reteiti i Aret it
[ ||

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
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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Counter Function

M o
[V] win
M m

The CTRIO(2) module supports up or down counting using
single-ended encoders (or other single-ended pulse sources) as
inputs. Encoders, proximity sensors, etc., can be connected to
Input A and/or Input B on either channel or both channels.
The C and D Inputs are available to modify the A and B
Inputs such as Reset, Inhibit, or Capture. These functions

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 Outpur Preset Tables (6-8), for details.

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”.

The module’s four input terminals are represented by A, B, C,

>

=
>
£

=
5
5]

E

SRS

=
i}

08909

~
s
)
z

oS

~
3

o

=
S
~

OISEWESEO)

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 P p—

Fungtion 1 @ @ w.l

edge of the pulse, the falling edge, or both. %’“ = o 2] | p—
The button with the graphical representation i s Bl coem o e e
of a pulse (c) toggles between these options. ©) s
P -y ] f— [FSS—
3. The Reset value is assigned by clicking Vo @l“_ [,
in the data input field (d) and typing a
value. This value is for hardwired resets. ¢ p— [— |
When the hardwired reset is activated, the Rin T
count value returns to the reset value.
o] — PE—
4. The last remaining decision to be made Praridd P
is about scaling. Clicking on the button i
(e) with the ruler symbol opens the =
Scaling Wizard. The Scaling Wizard R

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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Quadrature Counter §
The CTRIO(2) module supports quadrature counting  |*@ @m
M o using quadrature encoders as inputs. Connect the |=q) @K
] win encoder to input A and input B on either channel. A ) @
i A
second quadrature encoder can be connected to the |, & [ | [ | [ | [
M NI other channel. The C and D inputs are available to N@ " B
control the quadrature input counting. The C and @ = L
D inputs can be used for Reset, Inhibit, or Capture. | @ o
These functions are explained later in this chapter. The [“@ o"
CTRIO(2) discrete output(s) can be assigned to the [“p ~_
Quad Counter function using the Preset Tables dialog |5 @w
box. Refer to Chapter 6 Creating and Using the Output S

Preset Tables (6-8), for details.

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

|
quadrature counter inputs to terminal 1A owet o] s |
Inguts Function | 1
and 1B, select Channel 1 tab near the top | = G e 2 | | — |
. . . « . Cexsira Faw
of this window and click “Quad Counter Q | ] ke Eentil,
. . . . Dinceets on ChlFnl
in box A. Notice that input B options are
now grayed out and slaved to input A. E e pre— 7
Vb o Discoete on ChiFnl
At this point, there are three decisions to
make regarding quadrature input: | Fungin e
Feset Fn 1 Fraw
Pule [Step/Tis]
1. A multiplier can be applied to the Dicee enchin
quadrature input to increase its
resolution. Select “1X”, “2X”, or Bl w m E
“4X.” (1X = pulses processed on e Tt
. . Ducd Edlgn Tere
leading edge of input A, 2X = pulses
are processed on both edges of input A, I |

43 = pulses processed on both cdgcs o ——
input A and both edges of input B).

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 oo -
see it. A discrete output(s) can also be Chrrst1 | Chamz] us |
tied to follow the Pulse Catch input. i il
| reT— Pt Cach ET— (|
wasey  NOTE: To insure proper operation, the field i =] Rl it
‘E device wiring and the configuration must e | T

be compatible. For wiring information see ;| pem——— UEME w — |
Chapter 3 “Installation and Field Wiring”. Dicrets o0 Eh1TR
Notice that the module’s four input g Faten? —
terminals are represented by the A, B, g P Tt Pie 1003} =
C, and D boxes along the left side of e D n e
this dialog box. If wiring an input to
terminal %C, select the Cghannelpl tab Ew m 5l
near the top of this window and click
Pulse Catch in box C. |
Three selections must be made in =0
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 _,.| |4_ _p| |4_
OFF, and falling edge as trigger
ON for the reverse situation. H x

Minimum Width In

2. The second decision is the Pulse Catch
minimum pulse width to capture. gl
Transients below this width will
not be recorded. Set this value
!?y typing the desired ;/alue inthe | gucpare

Minimum Width In” field. Output

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

s

o am—
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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 o
CTRIO(2) discrete output(s) can be assigned to the timer "2
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. 0 e’
A scaling option is available with the Edge Timer to convert |, D "
the time measured to a calculated rate, like flow or velocity. | ™ &
>@ co
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
V!@ “
Notice that the module’s four input terminals are represented S

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

regarding the input at 1C. el e sl
; weten | || e——
1. First, designate which edges to use. - ]t i . u
There are four options: - PO
* Rising edge to rising edge —— | foe :::h[m_r “ m Ll
¢ Falling edge to falling edge  —j7j
— Bl fmm— |
[l £ Tever R;:‘Qi‘m‘\:’;
* Rising edge to falling edge _™1_ i e o
] B e o [t — [ |
e Falling edge to rising edge ~ —{ j— e T Bty
2. The “Free Run” option is assigned by ] Coe |

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 Tmerat Function 1 |~ [ Dual Edge Timerat Funcion2_|
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.

[T = |

Channel 1 | Charnel 2| Ol |

Iy & 1

- !

& vubgeton & || — |
J ﬂ Edelin i — EE% J
ﬂ Edge 21n =i Duscrste on DhlTrl
Fues Run I |

E Loz Enable Timeout [ m m

Riaw
Tmacid F' ur Discrete on ChifFal

| (Funcon2-————————————————— |
Unarimgred [EETE—
E Eulse Catch Faw E
v I x|
Echoe Ty Pubve [Step/Dix]
| Pk [CWCCW)
Dissrels on Chl/Fint

PE

Duzcrete on ChlFal

E e 16
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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.

)

Channel 1 | Channel 2| Dt |
~lnputs——————————————— ~Fumetion 1 1
Dus Ede T & | | pe— G|
E D Ll _I Raw E:
C| Edelln | R:;[E-rmmq
ﬂ Edge2in — |:|;rmr9:ﬁ2;ﬂ nl
Fice fun r .
Timeout [ [T 7|
I e i il
Tmeot [T w Disctele on Chi/Fal |

i
Pen (DWW )
Diwcrele on Chil/Finl

FEI

Duzcrete on Chl/Fal
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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.

Counter I/0 User Manual, 3rd Ed., Rev. E I 5_ 1 1



- Chapter 5: CTRIO Workbench, Configuring Inputs

Introduction to the Scaling Wizard

Scaling raw signals to engineering units is
M DL accomplished using the Scaling Wizard. Start | Function1
) the Scaling Wizard by clicking the ruler button |
M Win on the Configure IO dialog box. This button il ouner
M w appears only after one of the Counter or Timer | [&] gouyjy  TLILI|

functions is selected.

The Scaling Wizard options are different for the
Counter functions as compared with the Timer
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:

Sealng Wirsd - Select Scaling 1Type

¢ None, Position, or

Rate. No scaling is [Tseamgtpe | Function [ uwavan | Pictes
accomplished if the Cilone  Nowsegpovded
None button is selected. FPodi  Comwelstawcous o ngnesi Courler o e e
units LEng [ ion. Lset Guad poditicn. $ize. elc.
. . . mmur":-‘nmlw.m
* Position scaling is P e
. " Rale Corweits courd iske o engeesing Lowndes Immmwmmm
measuring distance, ST iﬂ:.w° 'Wmﬁm
position, or size.
|ty mhwwmw Edge et Like Rate, Irfeval iv ypnealle uved ls
. . . wadth. DNE-H;OTM units of spead. flow. vﬂlﬂnh
* Rate scaling is appropriate “" :?s..,'&..,' N
N Wimmmmmlm
for velocity, RPM, lh ecspttbie becarbcy
flow, or similar rate e

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 | Engineering Units: [EB
engineering units is entered.

Scaling Wizard - Dutput Settings

[up to 4 characters]

Dulput Format " Floating Point

This window contains a calculator to double & Intege [foundsd) :

heck th . Fsel d Positi Setti  Inteer =101 implied decimal place]
check the meaning of sclected Position Settings. £~ Integer 100 {2 inplied decimal places)
Enter a value into the Raw Value field to see € BCD frounded)

™ BCD %10 1 imphed decimal place]
£ DCD %100 (2 implied decimal places]

Cancel <Back | [ Mews |

the equivalent value in engineering units.

Scaling Wizard - Position Settings

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.

Scaling Wizard - Dutput Settings

On the Output Settings dialog panel, notice
the field for engineering units. Enter an
appropriate value for Rate Scaling, RPM, Oulput Format: ¢ Floating Paint

fps, flow, etc. Seven data types are available lnizrz (o)

&

. . . " Integer x10 1 implied decimal place]

including BCD (to make values more easily  Infiger 100 (2 implied decimal places]
.
.
s

Engineering Units: AP Jup to 4 characters]

used by DirecsLOGIC PLCs). BCD (iounded)
BCD #10 (1 impled decimal place)
DCDr %100 [2 implhed decimal places)

Concel | <Back || New> |

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
time base. A scale offset is also provided to ST E;LEEI:;ET@ ES'#fﬁn?Zi'é?n“;"'e
adjust the result by a constant amount. configuration.

Unit Time Base
This window contains a calculator to double e econds Counsinsansieforn =]
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. £ houss Scakdvaue 00
As an example, with a 1000 pulse/revolution | e optian _
encoder used to measure RPM (of the Caontervat |'© hms "D_ata E S —
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
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.

Cancel | < Back | Finish I

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 Pz
using the Scaling Wizard. Start the Scaling Wizard by u e
clicking the “ruler button” (a) on the Configure IO dialog Edge Tt

panel. This button appears only after selecting one of the ] esein |

Timer functions.

)

w

Free Run

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 | EltRl Tl ELIIY
field for engineering units. Enter an appropriate

. Engineering Units: [IE to 4 charach
value for Interval Scaling, RPM, fps, flow, etc. e (ple & chiasded

Seven data types are available including BCD (to | @ufesFemat ; rhm[izi?m
make values more easily used by DirectLOGIC  Inieger 101 implied decimal place]
PLCs). Click Next, to open the Scaling Wizard g Integer 4100 (2 implied decimal places)
. . BCD frounded]
Interval Settings dialog box. £ BOD x10 { ined dscinal plocs]
DD #1000 (2 implied decimal places)

Cancel |

< Back I Mext > I

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  EEREREEEERETEl D x|

the engineering units to equal 1 unit of | (it Definition Diata Smacthi

measure. Then, select the unit time base T
; Counts £ unit: |2 j—

(of the engineering units).

For example, use interval scaling to || 5caleDffset o
determine the revolutions per second

[ Interval Scaling Calculator

Uit Time Base

. . . . Enter a pulse interval [in

(RPS) of a rotating object with pickups e microseconds) b confim sealing
. milEeconds i i
every 180°. At 1 RPS, two pulses will pass = S
N A . . + zeconds 1 -
in 1s (seconds is time base of engineering " minutes Pulse Time: [250000 =
. s . i~

units), so enter 2 in Cf)unts/ unit and aurs e
select seconds for Unit Time Base.
To verify, enter the time between pulses in Carcel | «<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 selection<
for supported functions. The configuration software allows onl Module Canfiaurati
supported selections. | g u? annguration
For DirectLOGIC users, click on the “Config 10...” button t Config 10...

arrive at a dialog box shown below. Notice that the window has « _—
tab for each input Channel. Remember that the HO-CTRIO(2) only has one input channel
(left graphic).

‘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 I/O Dialog
Charnel 1 | Charei 2| Ouat | Chavel1 | Ot |
Inputz - | [~ Fumelion 1 — =
i i e P T
[T [
] p— &

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

MV o
V] win
M m

allows the CPU/controller program to have direct access to
the module output points. Each output can be configured
for Raw output mode and each will have a unique control bit.

Chapter 3.

NOTE: To insure proper operation, the field device wiring and the
configuration must be compatible. For wiring information see

Refer to (A-6) Outpur Control Bit Definitions (Raw Mode) in
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.

Crarrel 1 | Chareel 2|
Irguts Furctin 1

5] —

Quars Couner

Furection 7 -
Lt ]
E Fudin Cavch

Edge Trrms
Duad Edgn Tmer

| f—

Ldge Timat
Dusl Edge Tiner

>
= >

G
a

]

SESEEEN

z

O el s 0o

z
A

@2

2

O ©
DS O e

Q
S

S
<
3

b
= o

Cutpuaz |
T E
| Pulse [StepsTa)
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Discrete Outputs

The HO-CTRIO(2) modules have two discrete outputs (YO-Y1), pum
M oL all other CTRIO(2) modules have four discrete outputs numbered Outuus |

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 || [Unsssgned E

Faw

M NI Table, Level Mode or Pulse Catch. Each function is described on the Pulse [51ep/Ds)

followi ng pages. Pulse ELw,uwi

Creating and Using a Single Preset e — |

Rawe

The outputs can respond to presets assigned by the user in the | [oieteencrtsm

Configure 10 dialog.
The four outputs can all be assigned to one function, or they can be
Utk : she ; Y
grouped within functions and within channels in any manner selected | TR |
Pulse (Sten/Dil
by the user. Pudee (0]
Discrete on Chl/Tnl

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.

| Inazsigred

Dizrsete an ChiFnl

Default Dutput Settings [Preset Mode) | %] Once the output SClCCtiOH is made,
~ Select Dtaul Prasst Command a Preset button appears on the
 iNoow Configure IO dialog
- Panel. The butcon | J: Preset
TNk [ is labelefi as shown.
The leading numeral represents the number of the output
{138 Single Fresel terminal. Clicking on the Preset button causes the Default
ISET k0 feet Edit Proset... Output Settings dialog to pop up (on left). Default settings

are loaded on power-up.

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

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

Pulse On Writes output ON for specified time - ID— e
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)

A Programmable Limit Switch (PLS) is a discrete output table used to turn an output ON or
M 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
V] win the CTRIO2 module configuration. Once created, it can be edited using the configuration

M m 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 10 e

Charel 1 | Charme 2| Dutpets |

Inpits — . Funcin 1~ — [ - o

E Urvassarred Ouadranen Courte ﬁl Unacsgred E
E Pulze [SlesuDa] |

@Cwﬂn 1x | PM:!L\-\-':’LLWI

T Ee—

J 53;": s E::nleon Ch1Fal J
~ Fustion - -

[ | [ —

Dixczete on Chl Finl

mm'

Raw
Dizczete on Chil /Fnl

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).

Discrete Output Tables 1 x|
~Tableg
A CTRIO Workbench | EEEEEE—— | #Add Presat Table..

Cunent PLC Curart Maduls

Ty Hane:

[ e |
e

Hadress
[~ =0Oifine~ R
Cowen Shabur

== il ™

Select PLC
~ Modula Cs
It e Modules — Cordig 10 I
Chl/Fnl TwT Tz TTofpid T ] [
Step # Disechion -
Ch‘lf'!-‘nZi
I‘.h?#“nl| Out 2 | Unasiigned

Ml\?| Out3 | 1

a [nio

 Config Information— i
Tl Blocks: [ 256 VOMp. e[ V2000 Outputs: [ V2030 || Cleax
FreeBlocks: [249 | | Discron Tables.. S d 'mmmrm s

Puse Prolles | Total Pukse Profiles: | 0 Quit |

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).

Conliy

& . i
D O miier greahs thas o scyas o [45 e
nnl:llmlmlz.r,

HOTE: BLE Tbies i or | _cows |
ncoed o PR counts

g:wl::uﬁ-qw UK
MM iy in :

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

Quad/counter, not scaled File 1 - recipe 1

Counter, scaled to position.
Click the “Preset Tables...” button on
the main Workbench dialog. This will Preset Tables. .
open the Output Preset Tables 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...”)
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
current table entry. The next table entry will

not be evaluated until after the Pulse Outpur FEREERETS ]
Time expires. Fartumber | (AR |
Pulse OH for 2000 ms ot 200
o RESET COUNT 21400
Iredpe 1

The Pulse Time is set in ms (1,000 ms = 1 sec). | goyen

For the description of the Output Functions
see page 6-3.

To set a particular table as the default table, use
the Default Output Settings dialog described

on page 6-5.
o | Laneed |
Edit Preset Entry E
Output Function Preset
v Gt
" Resst IilmI
" Pulse On
 Pulse Off Pulse Time:
' Toggle IU .-
" Reset Count

o]

Cancel |
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Chapter 6: CTRIO Workbench, Configuring Outputs.

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.

valve «—————————>
—————————— ON
@ ON when Value 1
is > Level Setpoint N
——————————————— OFF
VO - = 1 i o g T e A ON
@ OFF when Value
Is < Level Setpoint e
-------- OFF
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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 &:‘t':l‘l"

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
t 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!

e 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”.

|
o [ Ougess |

[T T J
| e i [
Guad Counter
Py [CW/ACOW)
f Unasiignes | [
Courtir
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- Chapter 6: CTRIO Workbench, Configuring Outputs

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). a

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.

b ke raile =l

-~ Proti Iy

Hoeme: Poak Fisg ¥4

10 Hz

Profia Type: Toll Tiom

T | (097 e

FREFLL]

Symmetical §-Curve Accel Tne:

Dyraemic: Prsibionirg 1002 it

Dynamic Valoed

Home Eeu:hjy Uecel Tme

Free Fom 1008
Dyrasres: Postonarss Phas [CTRIDZ|
Tragmad Fhus [CTRIDE
Trapezoid wilinite (CTRID2)

Fio Mumbor: | 4 Total Pulses: | 10000 AecllTone 000 s DecelTine: 00wy
TotalEriies [ — Stait Freg [0 He  Posfieq [1000  Hx  Endfeeq [10 Hz

Bocksllrod |t NOTE: Thoe Hir CTRID"s puks outouds ve kst o 25K 2. This profils s bt st
|| oBdKHz i sumponthe He CTRIO2, nhie manisinng compaibity wih the HkCTRID.

HxCTRIDZ, condider using the Dyrsmic

| - i Postion Phat of Tespezsd Pl piofles,

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 /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 DirectLOGIC PLC in “2 ranges” mode, enter
the starting V memory location for the

inputs and outputs in the appropriate ;,
fields at the top of the I/O Map dialog.  pimrremmmmee =~ S07nE S SSReenE
In the I/O Map dialog shown here, note e
that the Input, Output and Systems e
Functions addresses shown are in word

gk Furscions | Cusgut Furions | pstem Funcnons |

and bit-of-word formats. Thus, word R G — —GTREE -
and bit—Of—WOfd addressing Wlll ﬂCCd gt Disin [ETE0 5 Corboden] I Dok IETFI0 - Coricden] Irgod Oaha SETRID - Coombobe] g Diaha ICTFI0 5 Corboben|

VOG-S = Curant Lot e
) 3 e i
to be used in the ladder logic program
to address the CTRIO(2)’s control and
status words/bits.
] TH0)  Outout Diata fControllee sCTAN  Ouiot Dt (Conisclen 5 CTIOOY
[VAEAL Y = Pncat (VIR = [ ke Captam
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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
M o 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.
Win Tn the I/O Map dialog below, note that Input, Output and Systems Functions addresses shown
NI 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
fields.

o E]
Pap Daplay Mode Trgud M Cudenr Moy LR
PLE - W

Edion 1] 2 i (e = o
e fEOET || e s —
s ot [ || s e
T R

rged Fuchiorn | Cutpas Funcions | Spstem Functioms |

[ OO D Gt 1 2 B Tt I

Irgus D [CTFIO Comln) it D (CTRID 0 Cobrler] e D TR0 Cimiln] s ik (TR Comtde)
Va0 2000 = g it v T

AN 1 PE1) = i Plasd W

i S
VAR 10T o s Ot

[FEEA0 S L0 = e VED10 BALIVE » Erabie Caphae.
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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 DirecsALOGIC 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/0O Map starting V-memory location for the 4:z 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.

15 Untithed - ERM Workbench =121
fle Mew ep
D@ amiHb & E7
~ Ethniniet Riemale Mastes -{ ~ Ethesnnt Arkbner | ~1p 10z - T
= . |
inace e | M IZ = s & e
— . ¥ Z Felect Slaves. |
Laat EAM 87 [0 37 132 | 3% & 68 [AE
Eirse | ’7 3 wins oErM,, |
170 Ml [ 170 Pty [ Pcsist] PLCEnd] Vidap [ Hotes
Crzeaveds Slaver: Stons Bz A W7 VAdTE
See Note EFiM St wiond ] I VeIS
Above — Dirsable Slave Conmard Bis I YNT veE
Nz{ac Ethwerrret Addches=[00 E0 62 00 15 AD] on B
Slave 1Skt Diiserese Inpu =N AT VAMIE LaiDT)
Slavee 175k 1 6 Diacrete Input Wi ( VA1 Hif1SPv0424 Lofii Ty
% Diacesle Dulput I WE7 VA5 SN0 22
12 Wond Oulput van 164 By
8 Doublalalecd oo ooe 14 \ b B,
PR 10 Map x|
Slave 17508 2 emphy
Slave 175K 3 16 Duec | [ M2 Displty [ e Magr {Hw
EBL/WriPLL - Hatre Addberies ) ) .
- - Nosion Th) Acdiesies | | Slarting V¥ adress for mond inpats. Slatirng V' word cutputs; [21000
EB sad 1o PLL thepugh ERM G ] 21 3
Startng V sddess e bt vputs: (GARIER ) vame-slwbtw&
— Age | IDTEGEET N

Irpul Furmtions. | Chutpast Funeties | System Funesis |

vl /Fn - E dgs Tt |

[ Cni/Fnl - Dusd Countsr— |

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
M 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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Chapter 7: CTRIO Workbench, I/0 Map -

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
omae |
S Rt frziis T1H-PBC 1/O Map (see note below)

— B

—
E | | e |
Gt Mg
Fuange: Pange: -
| Rarge: |
s Furctions Outpus Funtions | ystee Funcions | — —
i - e e i 1 - Pl echon) Caipai £~ Urnensigned | Pange |
oA DUBICTRAO Cortobs] gt Do CTRID Conbobnl g D ICTARD o Gl
J%0= 0 L rabied
i - Pl o] Gt it 3 Dizcote on C A
oA DSBICTRIO Cormobal  boput Da ICTFID oConiober gt Dot ICTRAD Gl g D [T Coriirl
F0)  Guip Ba
Ouspus D oniolersCTRIO
[} | Scestn|| reescen|

Note that output bytes 0-1 are reserved
for the Hot Swap base rescan feature.

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
bytes and 242 output bytes. You may
need to refer to the Profibus User
Manuals (H2-PBC-M / T1H-PBC-M)
for information on bytes used by discrete
and/or analog I/O modules in order to
determine the appropriate Starting input
and output byte offset addresses for the
CTRIO(2) module.

*NOTE: T1H-PBC is obsolete
as of 08/20. No replacement

available.

(embeareee SR For the T1H-PBC, enter a 2 byte Output Offset to
accommodate memory used by the Hot Swap base-
rescan feature.
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Printing a Memory Map Report

M o
1 win
M w

You can print an I/O Memory Map Report from the I/O Map dialog or
save as a (.txt) file. Click on the Report button located near the bottom of

Report... |

the I/O Map dialog to display the Memory Map Report dialog.

The addresses listed in the Memory Map Report
are a combination of the Input Functions, Output
Functions and Systems Functions addresses shown
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.

Exporting to DirectSOFT

M o
Win
NI

You can export a (.csv) file containing addressing
and nicknames used in the I/O Map dialog. Click
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.

The (.csv) file (shown below on right) contains

a combination of the Input Functions, Output Functions and Systems
Functions addressing and nicknames shown in the I/O Map dialog.
This file can be imported into your DirectSOFT ladder logic program

ChifFnd -

ChAFRZ -

Cup s 0 -

Memory Map Report =
=

Gndad Counter

WVATH-HEN = Clrrend Coint
WVATEL = B Haast Ve

WITE 1 = Renet

Edige Tiner

W2004.2005 = Prervious Tie
W2008-2007 = Tarwer

W08 = Coplured Slarl
Y2020 2 = Capture Complete

Y2054 & = Enablc Capure

Putts [S2ep)

WATEE 1= OURpuE Enabiec
WATET 1 = Foation | onaed

(DirectSOFT>File>Import>Element Documentation).

Expaort...

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.

x
~ Expuil Filersame
[cTRID.CSV | Browse... ]

i~ PrefedSullic

MOTE: The cxported nicknames are not unigue bo a specific slot
number or modute. If wou have multiple modules installed and wish 1o
axpoit from more than one module, you will nesd to specify & uniqus
prefinsuifo.

If specified, this two character identifier will be added to the
beginning or end of each rickname ko ensure uniqueress.

% Mone " AddPrefix T Add Suffin

Unigue Slot 1D {1 or 2 characterst I
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- Chapter 8: CTRIO Workbench, Monitor I/0

Using the Monitor 1/0 Dialog

. 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

M BL labeled Monitor I/0. Monitar 120 |

M Win 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)

M m 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.

[ Attentiont @ [ [ Attentiont (@ ——

CTRIO is currently reading output data from the controller.

CARNT SEaduNE0C CONMIDRET DERpUTST (UMY, ispended. This will interfere with the 'O Manitor'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.

Maonitar 170 x|

110 Stahas & Input Functions | Dukp Furclices | Spstem Funchons |

Channel 1 Channel 2

8_2 I Counter I/O User Manual, 3rd Ed., Rev. E
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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.

E
[T Igut Functions | Dudpad £ | roteensy |
Channel 1 I Channel 2
Irgus Stagut [ Quipus St gt Stad D Steu
[T e [0 [ToT [ 0we [ owd — [CA 78 [Te [0 [ owi Out 3
DORN BOEE | on | on  DPESESRR | DscceOn | Om [ O0 [ o0 | o0 | DecetcOn DSRS0
Irgad Frredams I gt Funciors:
Tusd Coumter | Edge Tener | Uncanfigeed  Unconbgued
Cument Court: [ 394 | LeaTom [ % | _
|| Tme [ = =
= 5 | = &
22 Frocond Vihow TG | Eapluse Complein L] = ]
J| [ e Copune | |
Peset Courd | (| I |
TR read of PLE oufputs is > Suipsnded: < TR, b enable. |

Lot Evos Cose 0-Noommr

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.
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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).

5 £ |
L T e e ] N i
i [ Fbajlascin] | D-m‘m“é-‘i'?;i_iil_ I-_ 110 St b g Fiiions | Dol Furnivors | Systam Flrctns |
| e T Tem—
5 ; Pk Etem] Fkia [Brssteni hmwﬁ&_n Fraw
G0 Lomirae i Loraord Cormed e Corwird
] i a0 Load Tabke = =] [t Load Tabie = = |
[ | PN | |l [ [0 s Tate
s sk ot
==l [ ] [ F il | il 13-k Tt Ly
| i | fi =1 s ik
i
il | L | I i f
| ; | el | T
Procen Conmand | | Proces Commant | e |
= E e |
gt Frosid [ I e Erasied [O8  Dusgus Er
Posiion Losded o =} Fo o |- P Dutpul Ensbied o8 I
Output ke [ [ Table Comples o Posien Leaded L
Qulpd St L f | Dot s [ I i
Command Eny o I Commard Ensy o Dutput Statad [0 [ [z
Comvnard Compimte (] [ Commd Comgletn [on Cormmand Ence o I |
|o# [ Cormard Conplete [G8 Coorrand Cofebel [

[ TR sod ol PLE okt ie 55 Suspanaciet Chek b ambih |

CTRID ioa of PLC cutimsts 1

| Lant Emew Code - Mo ever

[ Lot Even £ty 0 Mowen

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.

T ]

170 Siab & I Funotiina, - Oufpek Funciizat | Syt Funcions |

P [Step| | Pusr: |[Tencann) | n%:u‘mm{m Haw
Command Conmmand Cemamand Command
|eErE— | | =] [0a10-Losa otk BN g
Frecusncy |
Dy Cyce ol
SiepCount [OFFFFEFEE ||

Erabie Dulpit

Dinection

Pingraz Command

Outged Enabled O Gt
Posiion Losded an
utpust Artior an
Outpait St i
Comenand Enot o
Command Complete JOF B

| CTFIID roed of PLE onkputs f 5 Suspendedt Cick 1o ensble.
|| Lst Euvon G 1~ s i

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.

reorve =
110 $ahus & Input Funchons | Dutout Funchions Mmei

Offzet Peegister Wahie

Betl2 085 Ch1/Fnd "“‘7
o@s:0E sz P
pAs-DAD  Ch2JER1 P
baE-Dat  thasmm2 0

Fuocess SysCend 020 gt 0 fre
$yelio it O s Out1 |
T G040 B p
OAE BAT  Duipudd |

| CTRI rad o PLE outpots is 33 Suspondeds ¢ Click o okl

. Lawt Erroe Code 0-Ho st
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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.

DL
V] win
v m

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
oo i E
St | ousgus Furctons | o |
TChanel | Chanes 2
I Input Siatur [ s Statss [ gt Staius [ Dt Stats
[& E [ o[ Towe [ o1 A & |56 b [wa T [ouE
OER ERN On [ O0 DARRRER [ Oece=On [ 00 (O8N [ O [ OF [ Decdenl  [SSSROR
Dusd Cournter e Eu:.rm / Uncordigesd ot Uncorfiguesd
Cumeed Court | T34 LatTmss [ B e =
[E— Timar =& R
Caphued Han o
Al Raaet Vo O | Cophun Complie fn !
g Eralin Caghse. | |
| nemtam | | | |
[ cminwsdaricomns Thck ko enebl ]

Last Enoe Code 0 - Mo sear

Status bar
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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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- Chapter 9: Output Functions

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 Time1 Preset Count®
Edit and Reload? y No. &2 ry 2 ¢ :
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

Ol bW NN —

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.

= © Q x
) c 0 _9° 3] ES gol S D
2 S8 o% > o 8 S© 885 2o )
o =4~ C 5Ho*+ EE =& o0L2'p S o0
2 23 Sgzg | 3k x& | 982 SF | &g
A
o a% o= 8= I =3 | ula | 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.

n
o 5= c L) - —
> = )
-gm °=.9 ) hoo g'(ﬂ oc ) %
c =g= [ Loy =00 o= 0 o
2 — ac?® 5S> S,005 282 | 2oXs 0 S
5 88 | 998 | §O8ET EL29ot ©oED | EELE | 3m >
2 00 | £89° | S8 |3EDEQ £522 | 0628 | ok 3
o <Q On6 | OSES SE=E5E0wn| WOEE | ooES 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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Trapezoid Profile

The Trapezoid profile changes the velocity in a linear fashion from the[V] oL
specified Start Frequency until the specified target Position Frequency'Zl Win
reached. During deceleration, the velocity changes in a linear fashion from the
specified Position Frequency until the specified End Frequency and Total Pulses'z NI
reached.

_ x
Pl llo———————————————

Start Frequency

Acceleration Time

1
Peak Ficg ] I
| 1000 Hz i i
| Profile Type: Total Time : y
| " 1097 v ] i
| [5Cuve ’ 3
etiical §-Cuive Aol Time : :
Diyriamic: Fositioning T ms !
Digriasni: Velurily ) ] i
Humne Seanch Drecet Time i 1
ree Mo 1006 e . H
Uyniamec | osbioning s ILTHIWE) ¥ A
Irapceod Plus L1 RIUZ) : i
Trapezoid wiLiits [CTRIOZ) f i
File Staty
Flabumber [ 4 Total Pules: [1UUL tecel Timer 1000 me Bocel Tme: U fme
TowdErvier: | - Start Fraq: |40 He  FosFiea [0 Hz | EndFieq [0 Hz
Bhuksllenl [ 1 ) o
ittt HUIL: |t Ha-CTHIL'S pulse oufputs aee imited 1o 256 Hz. | hus proble has been ncreasdd
to B4KHz to supgort the Hin CTHIUZ. whic mainkairng compatibily wh the Hy C1HIU.
Caleulats Protie | Iy e vl 64KH: fon youn Hx CTRIOZ, consilgs sy e Dyriamn:

Pasilives Phes o Tiapienicl Phzs profiless

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.

Deceleration Time

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.

Position Frequency

End Frequency

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.
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S-Curve Profile

The S-Curve profile can be used for applications that are sensitive to sudden changes in the
ol rate of acceleration.
DL

. Ldit Pulse Profile =
Win

x|
Profie Inlo : ;
M NI Hame: sk, Fray ] X '
1000 Hz :

Profle Tupe: Total Tine H : LL\

Syeretrncal 5-Cuve Accel Time:

Dyruomic Positioring 1000 m

Djrasmic Vskacit

HimSeuch Decel Tome :

From Foim 1000 me B

Dyriamic Positioring Pl (CTRIOZ) I i

Trapeznid Plus [CTRINZ) :

Tragezond wiLimts ICTRIDZ) !

e St L |
FinHumber | 4 TotsiPulses: [10000 BecaTone: [1000 tie Dicel Tame: 1000 s
Total Eiries: | o S Freg |'1G Hz Pos Freq: {1000 Hz End Freq |1D Hz
BlocksUsed | 1 Min Freq Chargs: i-’* X Min vy Tirns: (100 i

o | MOTE: The HxLTRIO' pulie outputs ace imited to 25Kz Thit peofle hias been incieated
Caleaate Profie. | o BAK v HiCTRIO, vt v HrCTRIO.
=] o |

* 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 M o
S-Curve has symmetrical acceleration and deceleration profiles. The Decel Time M Win
and End Frequency are determined by the Accel Time and Start Frequency. The M m
Symmetrical S-Curve uses less memory than the S-Curve profile.

Exlit. Pulse Profile |
Peak Freq ) — e
000 Hz rH !
Tols Time
1099 e
Acesl Time
T s
Decel T
1000 ms
Dymamic Positoning Piur [CTRIDZ)
T rapwezad Flus [CTHINZ
rapezoid w/Limits [CTRIDZ)
|| Fie Stats
Fshusibee. | & Tolal Pukses: [10000 AccalTime: 1000 g Decet e OO0
Total Entnes: - Star Fiey [40 He  PosFreq 1000 H: Freg |40 1z
Blockslised | 1
H'nFmﬂw-I 5 Mirs Endey Time: 10 e
: Calcubste Profie NOTE: TMHmnmmmumwmummmmm
| e Az B suppcet tha Hs-CTRIOZ, whs the HeLTRIO

Lo ] e |

¢ 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.
q y quency the p g

® 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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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.

OO £

Frefie |
e Heme Seach Procodues
T
R bis Lesal 1 8 Famgpamrey 1, e coritrsn bo Land 3 Figusncy 7
Pl i Lend 1 8t Fisuingy 1. ther ieveria 1o Lind 2 ol Fréduéncy 2
-]

Flun to Lt 1 8¢ Frequency 1, thén cortirus b Count & Fisquancy 2
Piun by Limst 1 ¢ Fregasncy 1, then reverie 1o Count o Frequence 2

Frequency |- 1000 Hz L) [ChIC = Event [High lewnl

[ Dpramas Poatsoring Flus [CTRIOZ)
LA A COr T 1
Trapmaond wiflamds [CTRIDZ)

- Protle el -

HOTE: The HeCTRIO' pulte cutpuss ae lirded Mame:
o Bz o g the HeCTIE0Z, whis maink [

18y s s bond GAEH.2 o s Hicd
welLams puodie,

Fll Caohs Frokie h i

e [T 7{'% R b Liat 1 8 Foepamrcy 1. then reves e 1 Count o Fieuercy 2
iyl G Poses

A me‘: Frequency T 1000 He  Lmit: [oniC =] Ewert [Honewe =

[prurme: Pessdorarsg Phus [CTRIOZ) Frequerey 2 100 Hr L2 [oniD -| Evert [Highlewd =
Galcuboo Prctio | Tisoeacid P (CTRIOZ)

Tiapeooid wilimis [CTRIDZ]

Carel
E NEITE: The Hel TRIOS pubin = e e s TEH. Thes ook b b s
“Tﬁum‘ Wi o LTI
[Pl Stats 1| i ot

® 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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Chapter 9: Output Functions.

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) Limit 1

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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- Chapter 9: Output Functions

4: Run to Limit 1 at Frequency 1, then continue to Count at Frequency 2.

A Count (Home) Limit1

Position
E- R ERCEEE Frequency 2
[T}
% ——————————————————— 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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Chapter 9: Output Functions.

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. IZI NI

Ware Lo
ﬂmﬂnﬂ'mgn [SLH -—I
Tiagueried Phus [CTI ;I
Nintind L [CTAIO2 Mirve [ I
1 Film Slats
FlaNusber [T rpon I
Tokal =5 e r s r e
e S TosPer | B0 Toitew | BB e
Blockslbed | 1
MOTE Trm MuCTRIOs puise oty ave ieabed to 252 [hes orofle has been rosased
7 w he I T EARCH CTREO2. the Ha CTRIOD.

JI S |

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.

o ruseeny

Step Number: E:}

Pulse Count: | 1 to 2147483647
e 2010 25000 Hz (CTRIO]

Frequency: 2N tn FRA3S H= [CTRINZ)

| 1] I Cancsl
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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 26.7,271.7 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 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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Chapter 9: Output Functions.

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.

‘E 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'LGicN#ggit{iegning Target Position (decimal)
Load File from ROM 10 Dyf]!l?n'}lcu\r?e?ggiw Target Velocity (decimal)
Run Frequency *
Velocity Mode 20 (CTRIO: 20Hz - 25KHz Duty ijc'e. (019" | 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 & i i
Run to Position Mode 2 (CTRIO: 20Hz - 25KHz Duty Cycle (0 to 99)* | Desired '"%”T .F“”ICt"’” 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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Chapter 9: Output Functions.

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
NI on the following page.
PLC Control | PLC Status g LC Confrol | PLC Status
utputs Base | Inputs Base
Steps| Name | puipulsBase| inpuls Base (é\ddr - vznso) (é\ddr - vzonn) Action
Pragrl ragiel 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 C227 status bit is returned (see step 4)
Command
When ON, Profile is now loaded,
4 Complete va022.7 G127 clear Process Command bit (step 3)
Status N/A N/A
Command ON if Command or Parameters are
> | kror V20226 0126 invalid
6 | Set Direction V2056.4 0224 Set ON or OFF for Direction of Rotation
Enable N/A N/A
7 Output 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 gtatus 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 A 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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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 CTRIOZ 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) x
Event: The edge of the limit  Profa ko L e T e e

1 the StopT igges is o Lt Svatch. the profiv decals bo the Cissn Fisouency aced shops ol the
Slop Limk Swmch.

I the Stop Trigged is Position, the prodile resets the inbsmal position countsr [or encodet
jporition] bo 0 s the Diecel Limit Swaich, nd then ac:ally 1 b thee ot

the outpul's Pasometes 3.

switch used as the Decel
Trigger.

Stop Trigger: The CTRIO2
input or position that stops the
output. If Position is selected,

Discel Trigger:[Lima Switch on ChiC x| Event [RisngEdge x|

Siop Trigger: [Limé Switch on ChID | Event |Ring Edge |

Parametcr 3 ln th€ Output Mirmman Fiey 100 Hz AcedRale |10000 o
M Fieg. | 10000 Hz Decel Rale (10000 o
memory map defines the target
Cinen Fiegy [100 Hz

position. This is relative to 0,
which is clocked in when the
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
)
=
]
5

Velocity

\

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 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 Re
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 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 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.

PARAMETERS:

(1) Set [CommandCode] = 10 (hex)
(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

(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

(6) [CmdError]:
Out0-1: n +22.6
Out2-3:n +23.6

(7) [Direction]:
Out0-1: n +26.4
Out2-8: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 bt

= Position?
(10) [OutputActive]:

Out0-1: n +22.4 NO Set [Parameter3] = Position
Out2-3: n +23.4

Y
(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=ON? A

Handle Error ;

CTRIO
Outputs pulses as specified

Reset [EnableOutput] = OFF
[>2
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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.

[X] ™

_FirstScan
SPO LD
1 i}

K10

ouT

CommandCode
V2040

V3000

QuT
Parametari
V2041

ProcessCmd
B2056.7
{ sET }

1
{ SET }

Direction
c2 B2056.4
3 | | { out )

CmdComplete CmdError ProcessCmd
c1 B2022.7 32022.'5 B2056.7
4 [} | =t { RST )

EnableCutput
B2056.0
——{ sET )

co c1
5 —.—F { RST |

EnableQutput
B2058.0
RST

ProcessCmd

6 ( Enp )
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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 profile can be asymmetrical (Accel and Decel rates are separate).

F
- o | | Fiequency Seltings
Hae: MiimFieg [0 He  Accelste [1000 g
Maamum Freq: |10000 Hz Decel Aate: |10000 Pz
Predla Type:
;:gmnad | | * Tanget posiion s spociiod al run tiwe through Pama.

Lrve
Symontrical S-Curve
yoane: Posdioning
Dyeicnrac: Viekaciy
Homa Seaich
Free Fom

Dymyaric Puioring Plus (CTRINZ |
Tisgneztnd ilLaiks (CTRIOZ) [

=Pl Sialp—
FieNumber | 2
ToldFrkee [ =

4: Allows output rates up to 250kHz.

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.

Encoder Feedback can be added, useful for correcting excessive lash or slippage in the system.
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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

N e | Frequency Settng:

M Bimuan Freq [100 He  Accelfiate [10000 g
M acamum Freq: [10000 Hz Diecel Ratec [10000 piz

Prodile Typa: |

Tisozod ||| * Taeget postion i spociiod at run time thigugh Pama

e

Syerimetical SCurve

e 2

Dymiarmic Velocy

Homa Search
Free Foim

Dymaric: Puiioring Plux (CTRIZ) |
Tiapezod w/Linis [CTRIO2) |

e —
FieNumber [ 2
LTS —
BlocksUsed [ 1

1 Wse Encoder for Poation

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 22.4,234
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 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 26.7,21.7 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
|Z[ po  only be used with a CTRIO2 module. The Pulse Profile number is stored in V3000 and the
Win Target Position is stored in V3001-V3002. Turning on CO will load the pulse profile and
; target position, and run the profile.

_FirstScan
5PO Lo
1 {

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.

K10

ouT
CommandCede

V2040 DirectSOFT

co

LDD
|

4
I V3001

Lo

=8

V3000

ouT
| — Pamameter

Va041

INV

V3001 ADDB

ouTD
— Fasamaterd

V2030

ProcessCrmd
B2055 7 2 e e e e e 4
{ ser |}

c1
{ seT )

c,mdc,m\plem CmdEnror ProcessCmd
c1 B20227 B20226 B2058.7
3 { | { | = { RST )

EnableDutpast
B2056.0
SET )

co =]
4 = { RST )

EnabiaOutpat
B2056.0
{ RsT )

FrocessCmd
B2056.T
{ RST

o

END )
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Dynamic Positioning Plus and Dynamic Positioning Profiles

Dynamic Positioning Plus and Dynamic Positioning profiles are very similar and are covered
together in this section. The table below summarizes their differences.

M o
V1 win
M m

GILLET Encoder
. . target Accelldecel Maximum 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
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.

#
Profle Info
eq [0 Mz

Trepeaosd Plus [CTRRZ)
Traperosd wLimits [CTRIOZ

Pt boring Phat [CTRIO2)

Mismun Freg: | 1000 Ha

Accelfae 1100 pas

NOITE: The He L1 Imted 1o FSEH
1o E4EHz b suppeet the Ha CTRIDL. whee msrdreng compalibdty wih the He CTAIO

I you recuse spaeds bevond 4K fof vour HiCTRIOR. contidér using e Dynsmic
Poriton Plus pofle.

® 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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Dynamic Positioning Plus (CTRIO2) Profile

M DL The Dynamic Positioning Plus (CTRIO2) profile is only available when using a CTRIO2
7 win module. The profile resembles a Dynamic Positioning Profile, but adds three features:

V m

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.

4
Mirwmum Frag; [100 M AccelPue [10000  pas

M Frag | 1000 Ha Decel Rate 10000 s

7 Lo Enciodel s Posiion

Ereederlepur (% Charval] Charsl 2
S Fachor. I\ Dwatan |01 oty

* Eplect counten charvel conligured 31 5 guad countes

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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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 26.7,271.7 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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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 a7 | PUes et P CIRIO(2) Pl Output tate
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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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 | Outpuls Base | Inputs ase .
Steps| Name Addr = V2030 Addr = V2000 (é\ddr = V2030) (éddr = VZUUU) Action
ey ey ontrol Relay) | (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
1] command | yaod 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
8 Command V2056.7 c227 status bit is returned (see step 4)
Command
When ON, Profile is now loaded,
4 Cg':;‘t)lﬂeste A v2022.7 /A G127 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 €220 N/A Turn OFF to dlsabllte pulses and zero
position
7 Output Enable A V2022.0 A c127 When ON, pulsgg are now gnabled
Status and last position is retained
V2031 / Target position: User defined
8 Parameter 3 | V2031 / V2030 V2030 (DWord)
Go To /A /A Starts pulses with direction to obtain
9 Positi V2056.1 G221 the new position relative to previous
osition position.
Position When ON, Go To position is
10 Loaded Status V20221 ci21 acknowledged
Outout Active /A /A When ON, module is pulsing, OFF
11 gtatus V2022.4 G124 with Position Loaded status ON =
new position move has completed
GoTo Turn OFF to be ready to load a new
12 Position V20%6.1 /A c221 /A position
13 Suspend \2056.2 999 Turn ON to “pause” output pulses
Output ' without resetting pulse count
14 Output VA V20222 VA 129 ON when out pulse train has been
Suspend suspended

Repeat steps 7-10 to seek the next position.
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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 [Parameter3] = 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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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) [Parametert]
Outo-1: n+11
Out2-3: n+17

[CmdComplete]
IN?

(3) [ProcessCmd]
Outo-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Outo-1: n+22.7
Out2-3: 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]
=0ON?

(8) [Parameter3]

Out0-1: n+0-1 <
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

w
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 Fulse 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 ) Process Command Ityaéso 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 a|ZI DL
memory register in the CPU/controller. Once the CPU/controller initiates them Win

profile, output pulses will be generated at the target velocity until the CPU/
controller disables the output pulses. IZI NI

Contmismcenfon [0 s
Fhacksn DacetPlots [0 gy
Courtai clochwiss Accel s 1000 et

Courterclachwoe DecelFae '™ gy

e Pissiitving Py [CTRIDZ)
Teapocnd Phus [CTRIOS)
Trapezcid sa/Liméz (CTRIDZ)

Fie B2y
FleMurbe: | 4
Total Erivme [

DlocksUsed | 1

® 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, 271 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 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.

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
PLC Control | PLC Status
Outputs Base| Inputs Base | Outputs Base | Inputs Base .
Steps| Name _ _ Addr = V2030 | Addr =VY2000 Action
?gﬂro?vwzﬂ? ?gﬂro?%z(ﬂ%? (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 c227 status bit is returned
Command
When ON, Profile is now loaded,
4 ng?:leste VA va022.7 VA G127 clear Process Gommand 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 G220 /A Turn OFF to disable pulses.
7 Parameter 3 | V2031 / V2030 N/A V2031 / V2030 Target velocity: User defined (DWord)
8 O“tglt’;tﬁg“"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 suspanded
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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Dynamic Velocity

(DL'PLC) OTE: An example program using these [Boxes can

be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
(1) Set [CommandCode] = 10 (hex)

PARAMETERS: (2) Set [Parameter] = 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]
=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

[CmdError]
=ON?

(5) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(6) [Parameter3]

Outo-1: n+0-1
Out2-3: n+4-5
e (1) Reset [ProcessCmd] = OFF
(7) [EnableOutput] (2) Set [Parameter3] = Velocity
Out0-1: n+26.0 (3) Set [EnableOutput] = ON

Out2-3: n+27.0

(8) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=ON?

: Handle Error ;

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 load
M DL 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 value into
Win  v2030. The sign of the value in the target velocity register controls the pulse output direction.
NI 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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Velocity Mode

Velocity Mode is used to set the output to a frequency and duty cycle. M o

— NOTE: Velocity Mode controls the pulse outputs directly from the CPU/controller program. No |Z[ Win
f— 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 1O 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 22.2,232
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-memoty 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)

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 PLC Control 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 O for
3 Parameter 2 V2042 N/A V2042 N/A 58%) decimal
Number of pulses (DWord); set to
4 Parameter 3 | V2031 / V2030 V2031 / V2030 FFFFFFFF for no limit, Hex
I 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 COSTaqLan V2022.7 c127 been accepted, clear Process
N/A N/A Command bit (step 6)
Command ON if Command or Parameters
8 Error V202256 C126 are invalid
9 Enable Output V2056.0 G220 Turn ON to start pulses
10 | Disable Output|  V2056.0 N/A 6220 N/A Turn OFF to start pulses
Suspend Turn ON to “pause” output pulses
n QOutput V20562 C222 without resetting pulse count
12 Output VA V20222 WA 122 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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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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Velocity Mode
(DL-PLC)

(1) Set [CommandCode] = 20 (hex)

PARAMETERS: (2) Set [Parameter1] = Frequency (decimal)
(3) Set [Parameter2] = Duty Cycle (hex)
(1) [CommandCode]: (4) Set [Parameter3] = Pulse Count (decimal)
8::2-1 ::12 (5) Set [ProcessCmd] = ON

(2) [Parameter1]
Outo-1: n+11
Out2-3: n+17

(SL))[l:gr‘ameﬁ‘eszJ [CmdComplete]
ut0-1: n+-

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 [CmdError]

=ON?

(6) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(7) [CmdError]

Out0-1: n+22.6
Out2-3: n+23.6 Reset [ProcessCmd] = OFF

(8) [Direction] T
Outo-1: n+26.4 *(
Out-3: n+27.4 Handle Error

(1) Set [Direction] = ON/OFF

(2) Set [EnableOutput] = ON

(9) [EnableOutput]
Outo-1: n+26.0
Out2-3: n+27.0

(10) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0 [OutputEnabled]

=ON?

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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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 “fHH” 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
I(:1I le02|2.7 B2022.6 82?56-7 Thi its for th
4 ) RST ) Process Command is rung waits for the
H b H \ ) Command Gomplete
B2056.0 bit with no Command
SET ) Enable Output Fﬁgoé&g&re Enabling
Initialize Settings
co C1 - .
Initialize Settings .
5 e (RST ) ™ Compiete  TNis 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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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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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 26.7,271.7 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 | GRCTIE S | B S &6 | (but cycle ol 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

Counter I/0 User Manual, 3rd Ed., Rev. E I 9_ 57



- 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
ey ey ontrol Relay ontrol 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 /A t?etleclt disg;et:te indpLg/ edg(le in1hi9g9r;
vte, low byte = duty cycle (1-
3 | Parameter 2 V2042 V2042 Example: rising input 1D at Duty =
45%, set this parameter to 212D Hex
N Set ON or OFF for
4 | Set Direction \2056.4 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 Eﬂi‘gﬁ 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 /A 124 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
1 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: n427.4 l

"+ An example program using these IBoxes 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?
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- 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)
e §Gode] (4) Set [ProcessCmd] = ON
ommandCode]:
0uto-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

[CmdError]
=ON?

Out2-3: n+23.7

(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
Outo-1: n426.0 (1) Set [Direction] = ON/OFF
Out2-3: n+27.0 (2) Set [EnableOutput] = ON

(9) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

KEY:
[OutputEnabled]
xxyy (hex): =ON?
xx: Limit

00 = Ch1 Input C High

Error ;

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
03 = Ch2 Input D High

Ch2 Input D Low

yy: Duty Cycle

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 Mode pulsem oL
profile. Turn on CO to run the profile. CTRIO input C or D must be assigned to
Limit for this profile. Once running, velocity and duty cycle can be changed on the [%¢] Win

fly by loading new values into V2041 and V2042 respectively. NI
First Scan
SPO D Load Run to
1 [ | K21 Limit Mode
Initialize Settings 0x21 (Hex)
el 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 82(1)56.7 \évaits for éhe
4 | | £ (RST) Process Command Cgmgl]gt%
B2056.0 bit with no
SET ) Command Error
Enable Output  hefore Enabling
Initialize Settings the Output.
co C1
5 +F {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 Codes (DL

PLCs) o
V] win
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 22.2,23.2
Output Active 36, 52 22.4,234
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 Re
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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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 1 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
(;uLtgu(t;:'g;gL Iﬁbﬁtgtggz Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (E\ddr =I‘{%20|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
! Code V2040 va040 Function Input Limit)
Set initial run frequency, decimal
2 | Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
Bit %igs 815|-12:'[()Fompte_1risttm
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 \/2030 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 V20%6.7 c227 bit is returned (see step 7)
Command When ON, command has been
7 Stat \V2022.7 G127 accepted, clear Process Command
atus bit (step 6)
N/A N/A
Command ON if Command or Parameters are
8 Error V20226 C126 invalid
g | Enmable o060 N/A €220 N/A Turn ON |
Output 56. 22 urn ON to start pulses
Output ON while pulsing, OFF when position
10 Active Status N/A V20224 N/A C124 is reached
Suspend Turn ON to “pause” output pulses
1 Output V20562 N/A c222 N/A without resetting pulse count
Output ON when out pulse train has been
12 Suspended N/A V2022.2 N/A C122 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 (1B-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
ve
(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?
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- Chapter 9: Output Functions

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
and V2042 respectively.

NI

The CTRIO Config IBox sets up the CTRIO module in Slot 2

The CTRIO has been configured to use V2000 through V2025 for its input data and
V2020 through Y2060 for its output data.

i CTRIO Config
1B-1000
T 4,
Local K2
V400
V2000 - V2025
V2030 - V206R1
This CTRIO Run to Pesition Mode |1Box sets up Output #0 in CTRIO #1 to output pulses
ata Frequency of 1000 Hz Using the “Greater than Chi/-n1™ comparnson, the output will
remain active until the input of 1500 is reached
CTRIO Run To Position Mode
T“’—gg e CTRRTFM 1B-1012
2 —ITI
CTRIO# K1
Output # KO
Frequency K1000
Function K10
Duty Cycle KU
Pogition K1500
Workspace V401
Success C100
Error C101
CTRIO Read Error Code
CTRRTFM_Fallure CTRRDER 1B 1014
C101
3 |}
CTRIO#_ K1
Workspare v4n2
Error Code V403
it the Kun to Fositon Mode paramelers are UK. setthe Directien Bit and Enable the
output
CTRRTPM_Success Dut_0_Direction
C100 B2056.4
4 I} ( our )
Cut_0_Enable
B2056.0
—f{ our }
This rung stops the pulse count by disabling the Fnahle Output bit
Try_RTPM Out_0_Enable
co D2056.0
5 —lA { rsT )
Resel Counl In Counl Resel
3 R2054 1
6 ==l "] { our
7 { oo )
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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

The CTRIO(2) module supports Raw output mode. This " @m
mode allows the CPU/controller program to have direct access | @
M oL to the module’s output points. Each output can be configured |, @"°
[V] win  for Raw output mode and each will have a unique control bit. i @ e
M m Refer to Outpur Control Bit Definitions (Raw Mode) in ZM@ "
Appendix A for Raw output control bit addressing. @ e
D
VZ@ QD '
0@ | ILriLr
V;@ @LT
@VT

snligure 10

k.

The module output terminals are s |oums| s |

represented by the 0, 1, 2, and 3 boxes ""‘"_ el —
(0 and 1 for the HO-CTRIO(2)) on E e % ol
the Outputs tab at the right side of this e
Configure 10 dialog box. - — err— |
i P i
| fr— [
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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 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,271.7 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

Y

CTRIO:
Turns ON [RawOutput]

[OutputEnabled]
=ON?

[SysOutStat]
=ON?
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Raw Output
(DL-PLC)
‘ Start '
Y
PARAMETERS: Set [EnableOutput] = ON
(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8 vy
Out2: n+27.0 CTRIO:
Out3: n+27.8 Turns ON [RawOutput]
(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

[OutputEnabled]
(3) [OutputEnabled] — ON?

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 L 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 1421 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)
X279 Readte CTRIG tera
ead/Write nterna
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.
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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 C260 (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 Cl61 On when Counter is at Reset Value
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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/Fni: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. E
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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.

Scaling Wizard - Position Settings x|

Minimurn Raw Value: !U counts
Maximum Faw Value: I1 0000 counts
Minimum Scaled Value: !U FPS

Maximum Scaledvalue: |100 FFS

| Position Scaling Calculator

Enter a raw countvalue to confirm scaling
conficuration.

Fiow Walue. |5'] cuunls

SraledValue:  SFPS

Cancel <Dack || 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 n+20 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)
Eigg;; ReadWh S'ttenchFFgl%C(gonlst |
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.

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 (j.s)

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. E
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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 Gapture is completed

Capture V2020.0 C160 (Available only when input D is
Complete configured for Capture input)

Turn ON to capture Count

Enabl t

”%t;etgfe“” V2054.0 0260 (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{,:‘f;et /A V2020.1 N/A Ci61 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] N
(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?
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Input Memory Map for Capture Count Data Transfers

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.

] o

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 n+20 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...39 422 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 W te CTRIOL, el
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 (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 20.1,209,21.1,21.9
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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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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  —

—

|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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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 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.

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 1421 Ch 2/Fn 1 Status (Low Byte)
bhX24...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...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
E§§3§$ Readlh StengTFﬁllrbc(gor}s |
ead/Write nterna
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“220|30) (éddr =I“320|00) Description
Prapry oy ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 \V2001-V2000 V2001-V2000 Previous Time
Parameter 2 VA \2003-V2002 VA V2003-V2002 In Progress Time
Timer
Capture V2020.0 G160 On when Time Capture is in progress
Starting
: 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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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
Rtr%eersgf%]lﬂ%((:8mﬂﬁtneg§ﬂmmg) OR 119,17, 25 20.1,20.9,21.1,219
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)

l¢
>

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 (ps)

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)

<
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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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/F’”.: ™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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Edge Timer Function
(Free Run, Timeout)

(DL-PLC)
P
*‘
PARAMETERS: 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/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 (ps)
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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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)
(DL-PLC)

[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/Fni: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/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 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 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 1421 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...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
o2 7 s TR ol
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
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 %gmﬂﬁ}fggﬂm'“g) OR 11 9,17, 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 20.1,209,21.1,219
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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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Chapter 10: Input Functions.

put Memory Map for Pulse Catch Data Transfers

M o The Pulse Catch function allows a very short duration pulse to be qualified and lengthened to

M Win  atime period long enough to guarantee that it is seen by the CPU. CPU scans necessarily vary

M w 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 5
it. A discrete output(s) can also be tied t0 st |chumaz| Oupts |
follow the Pulse Catch. b Suetea)

; , ] 7| preT— Fuke Catch IETT— |
Notice that the module’s four input TE ] ra ) =] Rl st
terminals are represented by the A, B, C, N 5 Dicetnon Ch

and D boxes on the left side of this dialog.
When wiring an input to terminal 1C,
select the Channel 1 tab near the top of

Pubte 0ut [
[ lingred | wiah m [T
;—5' Courter Raw r‘_
Discrete on Chl Fnl

this window and click Pulse Catch in box e
[ — e [— |
C. Edze Tine Pulze (Sten/Di)
Dusl Edge Timer Puize [Cw/CCW]
. . Drzrets {=hF 2 )
Three selections must be made in
conjunction with the Pulse Catch option. - mﬂm- — 5

1. Choose the rising edge of the
pulse or the falling edge of the
pulse. This is a critical decision. o
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 <> l—>|
Pulse Out Width
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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 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.

10-26 I

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...39 422 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)
Ei%g Readih S CIRIOD) Inernal
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.
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 (j.s)

Pulse Catch

Not Used

Not Used
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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 Preset 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 - Fach 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

‘E 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. E
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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

Wrrite 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. E
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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 OFE
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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, DL06 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/0 User Manual, 3rd Ed., Rev. E
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Load Preset Table & Run
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
(2) Set [Parameter1] = Table # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]: l

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

2

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 OFE

Counter I/O User Manual, 3rd Ed., Rev. E
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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 OFFE
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Clear Preset Table

(IBoxes)

‘ Start '

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

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

Clears preset table for output

CTRIO:

Success

Success or

Error

Error?

Handle Error
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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

A

[CmdComplete]
=0O0N?

[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 OFFE
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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 }
PARAMETERS: Y
Make sure a CTRIO (IB-1000)
None "CTRIO Config"

is programmed at top of ladder

Y
Execute CTRINPT (1B-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
Outt: 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
e 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
e Write a value to Parameterl 9 Pulse ON
to define the entry type.
L . . 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 OFE
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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"
I 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
Out1: 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]
=ON?

[CmdError]
=0ON?

Handle Error

Reset [ProcessCmd] = OFF
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Edit Preset Table Entry

Description

Edit Preset Table Entry is used to overwrite one Preset COT?MEX(L%ME 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 72
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), 01 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 OFFE
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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
{ 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
Out0: n+11 =2o0r3?
Out1: 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 »;
<

Y
(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
Outt: 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
ww=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 chgl“? 'L[:,gode Function
Table. 15 Edit Preset Table Entry
.. and Reload
Prerequisites Parameter] Entrvd
e An Input configured for counting High Byte il
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 01 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 '
Y
Make sure a CTRIO (IB-1000)
"CTRIO Config"

is programmed at top of ladder

Y

Execute CTRADPT (I1B-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 [CmdComplete]
Outl: n+22.15 =0ON?
Out2: n+23.7

Out3: n+23.15

(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.

o If CmdError is OFF, the file was written to ROM.
e Reset ProcessCmd OFFE
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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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- Chapter 11: Runtime Table Functions

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?

\ 4

\ Handle Error /

Reset [ProcessCmd] = OFF
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Chapter 11: Runtime Table Functions.

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 OFFE the Table is ready for use.
e Reset ProcessCmd OFE
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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, DLO6 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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Chapter 11: Runtime Table Functions.

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 A\ 4

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
Outl: 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 ser —~ EEEREIEEEEINECCLL .
to Discrete on Ch*/Fn*, Update Level can be used to alter the [ UetzitterelComnend '
" Mona

response of the Output (to alter the Level Command set up in
CTRIO Workbench). R R

" OFF when value is grester than level
 UFF when value i less than level

Level= a0zt
Deahand= 1 = %
ok | Concel |

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
e 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 OFFE the entry was updated successfully.
e Reset ProcessCmd OFFE.
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Chapter 11: Runtime Table Functions.

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”

A 4

CTRIO:
Updates Level function

Y

Success or
Error?

L

Handle Error

Success
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Update Level
(DL-PLC)

‘ Start '

\ 4

(1) Set [CommandCode] = 30 (hex)
(2) Set [Function] = 00xx (hex)
(3) Set [Deadband] = y (decimal)
(4) Set [ScaledLevel] = z (decimal)
(5) Set [ProcessCmd] = ON

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Outl: n+13
Out2: n+16
Out3: n+21 Y

CTRIO:
Updates Level function

(2) [Function]
Out0: n+11
Outl: n+14
Out2: n+17
Out3: n+22

(3) [Deadband]

Out0: n+12

Outl: n+15 [CmdComplete]
QOut2: n+20 =ON?
Out3: n+23

(4) [ScaledLevel]
Out0: n+0-1
Out1: n+2-3
Out2: n+4-5
Out3: n+6-7

[CmdError]
=ON?

(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
Outl: 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 Direct . 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

D) 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 n+20 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 1429 Output 0 Status (Low Byte) or
bX40..47 Qutput 1 Status (High Byte)
bX48...55 0423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
00 78 Read Wit CTRIO() Interna
ead/Write nternal
bX80..87 n+24 Registers (see p. 6-?0 for bit DWord 4
hX88...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 (js)

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
Xmggs%;%?8{)‘]%%@“"9) OR 14,9,17,25 20.1,209, 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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- Appendix A: Memory Mapping

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
1/0 Map within CTRIO Workbench. If you are using a DirecscLOGIC 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
dwyY1 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...7 424 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...55 427 Output 2 Control (Low Byte)
bY56...63 Output 3 Control (High Byte)
bY64...71 System Functions
bY72..79 Read/Write CTRIO(2) Internal
bY80...87 130 Registers (see p. 6-10for bit | D'Vrd 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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Appendix A: Memory Mapping.

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
by User Program

Parameter 1 Contents
WORD

Parameter 2 Contents
WORD

Parameter 3 Contents
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, MOD

EBC, PBC,
BUS

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) | Direcf.OGIC PLCs
System Command Error 24.6
System Command Complete 24.7
Ch1A 25.0
Ch1B 25.1
Ch1C 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 25.10
Out 1 Mode 25.11
Out 2 Active 25.12
Out 2 Mode 2513
Out 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)

ample 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).
) Addressing
. Bit (15 |14 |13 (12 [11 |10 | 9o |8 [ 7 |6 |5 a3 [2]1]0
nghvzsz4oooooo1ooooooo1oandL°W

Byte of Word
V25249 =1 J V25241 =1 J 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.

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
High Byte Low Byte Parameter.
For example, a

Bit |15 |14 |13 |12 [11 |10 | o |8 | 7 |6 |5 |4 |3 | 2|1 0 DWord th.at
vas0 | o | 0] o] oo o |11 o oo o] 1|01 |o|begins 1n
\_/V\_/\_/\/\_/VV\/VV\/V 2300

High Nibble Low Nibble High Nibble Low Nibble 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 fggm]'ﬁfggﬂm'”g) OR 14,9,17,25 20.1,209, 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 20.1,209,21.1,21.9

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 1,9,17,25 241,24.9,251,25.9

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(\;InEr)((iaggtleen}):te 2) PLC Example 2:
Name Control Relay (see note 1) Value
DLO05, DLO6, D2-240
D2-250-1/260, D4-450 S
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)
N » Qi 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 V20200 €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 \2003-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) PLC Bample 2 Comlfear | Data Forma
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 G261 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.
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Status Bits: Example using V2000 as base input address For Output Channel 1
(Status bits received from CTRIO(2) to CPU)

PLC Example 1:
oot PLC Example 2:
Name Bit-of-Word (see note 2) Control Relay (see note 1) Value
DL05, DLO6 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 Qutput 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 P(IQgeEfl?)?;pzh)a, BE'&'{%"{S&“ PLC Example 2:Dczo_gl£3IcRPelllay (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 G224
Process Command \V2056.7 C227
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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

In This Appendix...
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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 Writtenm Win
to if the input is configured for a Counter or Quadrature Counter. Timer Valuesm NI
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.

on right.

NOTE 1:The D2-240 CPU does not support bit-of-word
addressing. The status and control bits must be mapped tc
control relay words. An example of mapping code is show

PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
(Bit-o?-Word) (Bit-o?-Word) (Control Relay)| (Control Relay)
D2-240 D2-240
sl 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 V2024.6 G106 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 \VV2060.7 G207 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 roisssos gsomd ! 2 bytes: 0002 (hex) "Write All Registers"
: 32 bytes: [Data] to the CTRIO’s shared RAM
at address 80 (hex)
@ [Sys‘n:;ic;’mp'ete] (2) Set [ProcessSysCmd] = ON
(3) [SysCmdError] -
n+24.6 \ "
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”

\ 4

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

Counter I/0 User Manual, 3rd Ed., Rev. E I B_g



- Appendix B: System Functions

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 = Output1
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

A 4

AN

Execute CTRRDER (IB-1014)
"CTRIO Read Error Code"

A 4

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+24.7

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.
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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
KO
outT
. System Command
RLL continued on next page ] R\(-;z%rfe
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ctions

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.

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.

SPO LD
I K2
LD
K8
[— )]
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

Process System

Once you get the feedback bits for SysCommandError and SysCommandComplete, you
can reset the ProcessSysCmd bit.

System Command System Command

Command
T0 8%060.7
— I} ( SET

Process Syséem

rror Complete Comman
B2024.6 B2024.7 B2060.7
3 N { R

RLL continued on next page

Counter I/0 User Manual, 3rd Ed., Rev. E

lo.1s



- Appendix B: System Functions

RLL continued from previous page

NOTE: ONE OR THE OTHER OF THE 2 FOLLOWING RUNGS WOULD BE
USED...NOT BOTH.

Rung 7 would be used if the CTRIOQ is setup for Scaling. B)(/usin Scaling, the CTRIO
places the Scaled value into V2000, and the raw data into VF2002. The CTRIO only
accepts the raw data to be entered for the Retentive simulation, so V2002 is always
copied to V2102.

G1000 is put in for testing purposes, 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 if0 2Scaling is NOT used, so the raw data is placed into

V2000, and then copied to V2102.
SP1 T0 €1000 LDD
— | || = System Command Data
V2002
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 T0 has completed, so the current CTRIO count is always
updated to the area used by the WT instruction.
SP1I | TOI C|1 OOIO
— 10 1T V2000
ouTD
System Command Data
V2102
(
{ EnD )
(
( 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 )

Counter I/0 User Manual, 3rd Ed., Rev. E I B_z 1



	CTRIO High-Speed Counter Module Manual
	User Caution
	Publication History
	Table of Contents
	Chapter 1 - Introduction to the CTRIO & CTRIO2 Modules
	Introduction
	Conventions Used
	CTRIO and CTRIO2 Module Overview
	Support Systems for the CTRIO(2) Modules
	CTRIO(2) Specifications
	H0-CTRIO(2) LED Indicators
	H2-CTRIO(2) LED Indicators
	H4-CTRIO LED Indicators
	T1H-CTRIO LED Indicators
	Overview, How it Works as Part of the Control System
	CTRIO(2) Module Work Flow Diagram

	Chapter 2 - Getting Started, Basics and Examples
	Overview
	Basic Motion Functions, Summary of Examples
	Detailed Example:  Configure and Test a Quadrature Input
	Detailed Example:  Configure and Test a Pulse Output with a Trapezoidal Profile
	Flow Chart Example:  Configure and Test a Pulse Output with a Trapezoidal Profile 

	Chapter 3 - Installation and Field Wiring
	Installing the H0-CTRIO(2) Module
	Setting H0-CTRIO(2) Jumpers
	H0- CTRIO(2) Quadrature Encoder Wiring Example
	H0-CTRIO(2) TTL Quadrature Encoder Field Wiring 
	H0- CTRIO(2) TTL Input Wiring
	H0- CTRIO(2) Output Wiring Schematic
	H0-CTRIO(2) Stepper/Servo Drive Wiring Example
	Solid State Input Device Wiring to the H0-CTRIO(2) Module
	Installing the H2-CTRIO(2) Module
	Setting H2-CTRIO(2) Jumpers
	Wiring the H2-CTRIO(2) Module
	H2- CTRIO(2) Quadrature Encoder Wiring Example
	H2-CTRIO(2) TTL Quadrature Encoder Field Wiring￼
	H2-CTRIO(2) TTL Input Wiring
	H2- CTRIO(2) Output Wiring Schematic
	H2-CTRIO(2) Stepper/Servo Drive Wiring Example
	Solid State Input Device Wiring to the H2-CTRIO(2) Module
	Installing the H4-CTRIO
	Wiring the H4-CTRIO Module
	H4-CTRIO Quadrature Encoder Wiring Example
	H4-CTRIO TTL Quadrature Encoder Field Wiring
	H4-CTRIO TTL Input Wiring
	H4-CTRIO Output Wiring Schematic
	H4-CTRIO Stepper/Servo Drive Wiring Example
	Solid State Input Device Wiring to the H4-CTRIO Module
	Installing the T1H-CTRIO
	Wiring the T1H-CTRIO Module
	T1H-CTRIO Quadrature Encoder Wiring Example
	T1H-CTRIO TTL Quadrature Encoder Field Wiring
	T1H-CTRIO TTL Input Wiring
	T1H-CTRIO Output Wiring Schematic
	T1H-CTRIO Stepper/Servo Drive Wiring Example
	Solid State Input Device Wiring to T1H-CTRIO Module

	Chapter 4 - CTRIO Workbench, Overview
	Configuring a CTRIO Module for Do-more CPUs
	What is CTRIO Workbench?
	Getting Started with CTRIO Workbench
	Module Modes of Operation

	Chapter 5 - CTRIO Workbench, Configuring Inputs
	Configure I/O Dialog Overview
	Input Function Selections
	Counter Function
	Pulse Catch
	Edge Timer
	Dual Edge Timer
	Reset FN1 and Reset FN2 
(Hard Resets for Counters Only)
	Soft Resets 
	Capture FN1
	Inhibit FN1
	Limit Out
	Introduction to the Scaling Wizard

	Chapter 6 - CTRIO Workbench Configuring Outputs
	Configure I/O Dialog Overview
	Output Function Selections
	Raw Output
	Discrete Outputs
	Pulse Outputs

	Chapter 7 - CTRIO Workbench, I/O Map
	I/O Map Dialog

	Chapter 8 - CTRIO Workbench, Monitor I/O
	Using the Monitor I/O Dialog
	Monitor I/O Error Codes

	Chapter 9 - Output Functions
	Runtime Changes to CTRIO Configured Preset Tables 
(DL PLCs)
	Pulse Output Profiles (DL PLCs)
	Trapezoid Profile
	S-Curve Profile
	Symmetrical S-Curve Profile
	Home Search Profile
	Free Form Profile
	Pulse Output Status/Control Bits and Command 
Codes (DL PLCs)
	DirectLOGIC Programming Examples Overview
	Trapezoid with Limits Profile
	Trapezoid with Limits (CTRIO2) Profile
	Pulse Output Status/Control Bits and Command 
Codes (DL PLCs)
	Trapezoid Plus (CTRIO2) Profile
	Pulse Output Status/Control Bits and Command 
Codes (DL PLCs)
	Load and Run a Trapezoid Plus Profile  
	Dynamic Positioning Plus and Dynamic Positioning Profiles
	Dynamic Positioning Plus (CTRIO2) Profile
	Pulse Output Status/Control Bits and Command Codes 
(DL PLCs)
	Dynamic Velocity Profile
	Pulse Output Status/Control Bits and Command Codes 
(DL PLCs)
	Velocity Mode 
	Pulse Output Status/Control Bits and Command Codes 
(DL PLCs)
	Run to Limit Mode 
	Pulse Output Status/Control Bits and Command Codes (DL PLCs)
	Run to Position Mode 
	Pulse Output Status/Control Bits and Command Codes (DL PLCs)
	Run to Position Mode with DirectSOFT IBox Instructions
	Raw Output
	Pulse Output Status/Control Bits and Command Codes 
(DL PLCs)

	Chapter 10 - Input Functions
	Input Memory Mapping for Counter Data Transfer
	Input Memory Map for Scaled Counter Data 
	Input Memory Map for Capture Count Data Transfers
	Input Memory Map for Edge Timer and 
Dual Edge Timer
	Inhibit
	Input Memory Map for Pulse Catch Data Transfers

	Chapter 11 - Runtime Table Functions
	Introduction to Runtime Table Functions
	Preset Tables and Programmable Limit Switch (PLS) Tables
	Load Preset Table
	Load Table
	Clear Preset Table 
	Create Preset Table (Initialize Table)
	Add Entry to Preset Table
	CTRIO2 - DirectLOGIC Using IBoxes Flowcharts
	CTRIO2 - DirectLOGIC PLC Flowcharts
	Edit Preset Table Entry
	Edit Preset Table Entry and Reload
	Write File to ROM
	Create Preset Table on Reset (Initialize Table on Reset)
	Update Level (Edit Level Response)

	Appendix A - Memory Mapping
	Input Memory Map for Data Transfers from 
CTRIO(2) to DL CPUs
	Output Memory Map for Data Transfers from 
DL CPUs to CTRIO(2)
	Addressing Conventions (with V-memory Examples for DirectLOGIC PLCs)
	Input Function Status/Control Bits and Parameters

	Appendix B - System Functions
	System Functions
	Write All Registers (IBoxes)
	Write All Registers (DL-PLC)
	Write One Register (IBoxes)
	Write One Register (DL-PLC)
	Read All Registers (IBoxes)
	Read All Registers (DL-PLC)
	Read One Register (IBoxes)
	Read One Register (DL-PLC)
	Read Error Code (IBoxes)
	Read Error Code (DL-PLC)
	System Functions Examples Overview
	Single Channel Simulating Retentive Quad Counter 
	Dual Channel Simulating Retentive Quad Counters
	Reading CTRIO Internal Registers



