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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.

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 2024, 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 »

Gracias por comprar equipo de automatizacién de Automationdirect.com®. Deseamos que su nuevo equipo
de automatizacién opere de manera segura. Cualquier persona que instale o use este equipo debe leer esta
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 c6digos de seguridad
locales o nacionales aplicables que regulan la instalacién y operacién de su equipo. Estos codigos varian de
drea en drea y usualmente cambian con el tiempo. Es su responsabilidad determinar cuales cédigos deben ser
seguidos y verificar que el equipo, instalacién y operacién estén en cumplimiento con la revisién mas reciente
de estos c6digos.

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

Si no se siguen todos los cédigos y normas aplicables, puede resultar en dafios al equipo o lesiones serias a
personas. No garantizamos los productos descritos en esta publicacion 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
trafico 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 danos fisicos 0 ambientales severos (“Actividades de Alto
Riesgo”). Automationdirect.com especificamente rechaza cualquier garantfa ya sea expresada o implicada
para actividades de alto riesgo.

Para informacién adicional acerca de 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 llimenos al niimero 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, asi 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 Registradas

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

PROPIEDAD LITERARIA 2024, 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® Incorporated. 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 propdsitos educativos.



» AVERTISSEMENT »

Nous vous remercions d’avoir acheté I'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 problémes 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, I'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 a I'équipement
ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication

conviennent a votre application particuliére 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 syst¢mes 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 4 risque élevé»). La société AutomationDirect nie toute garantie expresse ou implicite d’aptitude &
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 2024, 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 4 'égard de tous les renseignements contenus dans le présent document.
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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

Icons

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

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

Getting Started! ) HAPTER
The beginning of each chapter will list the key topics that 1

can be found in that chapter.

InThis Chapter...

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.

Throughout this manual, a set of icons (on right) is used to designate which M DM
hardware platform a topic applies to, based on what module is in the CPU slot. ~ [/] bL

[V] win

Icon Legend: M m

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

DirectLOGIC icon- Topic is applicable when CTRIO(2) is used with a
M DL DirectLOGIC CPU.
WinPLC icon- Topic is applicable when CTRIO(2) is used with a WinPLC CPU.

b win Network Interface icon- Topic is applicable when CTRIO(2) is used with any
M NI of the network interfaces: EBC (see Do-more icon instead if EBC is a slave on
Do-more Ethernet I/O network) DeviceNet, Profibus or Modbus.
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CTRIO and CTRIO2 Module Overview

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

Most commonly, a CTRIO module is
used to:

Track an encoder

Calculate rate from an encoder
Execute homing routines
Generate simple motion profiles

Send pulse train control signals
to a stepper or servo amplifier

Precisely fire a discrete output  Ho-CTRIO(2)
based on the position read from
an encoder

T1H-CTRIO(2)

H4-CTRIO

H2-CTRIO(2)

‘E NOTE: The T1H-CTRIO(2) is only supported by the T1H-EBC, TTH-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.

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 on'l_y 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 con-
figuration cannot be created.

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

Inputs:

Input types accepted:

Quadrature encoder with AB or ABZ
Counter (tachometer)
Discrete (photo eye, limit switch, Z pulse, etc.)
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Functions available for discrete inputs:
« Pulse catch (high-speed discrete input with programmable filter)

« Timing: edge timer (period), dual edge timer (time difference of two inputs)
* Reset counts (Z input from encoder)

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

« Inhibit counting (freeze one of the counter inputs)

« Limit for pulse output functions (CTRIO2, home switch on an axis)

Scaling of timing functions or encoder inputs:
« Rate scaling (allows the CTRIO(2) to provide encoder data to the PLC in engineering
units)

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

Outputs:

Assign the output points:
« Stepper control: Step/Direction or CW/CCW

« Discrete

Pulse profiles for stepper outputs to follow:
. D¥namic Position Plus, Trapezoid Plus, TraJ)ezoid 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
. Prog_rargmable 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.

+ 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.

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.
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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):

* DirectLOGIC 205 PLC systems (D2-240, D2-250-1, D2-260, D2-262)

» DL205 WinPLC systems (H2-WPLCx-xx)

« PC-based control strategies using the H2-EBC(100) interface module

» 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/0O network using H2-EBC100; See Do-more Designer help file.

1_6 I Counter I/0O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 1: Introduction to the CTRIO & CTRIO2 Modules.

Support Systems for the H4-CTRIO:

* DirectLOGIC 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 T1H-EBC interface module
« Profibus systems using the T1H-PBC slave interface module (Discontinued 08/2020)
» Hx-ERM networks using the TTH-EBC interface module
» Do-more PLC Ethernet I/O network using TTH-EBC100

CTRIO(2) Specifications

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

Module HO-CTRIO HO-CTRIO2 H2-CTRIO H2-CTRIO2 H4-CTRIO | T1H-CTRIO
Module Type Intelligent
Modules Per Base Limited only by power consumption

. None, 1/0 map directly in PLC memory (V-memory for DirectLOGIC PLCs and Data structures for Do-more PLCs) or
1/0 Points Used PC control access
Field Wiring Standard removable terminal block
Connector

250mA at +5V from Base Power |  400mA Maxat+5V | 275mA Max at+5V from | 400mA Max at +5V from
Internal Power Supply from Base Power Supply|  Base Power Supply Base Power Supply
Consumption (All1/0 in ON State at Max (AllI/Oin ON Stateat | (Alll/OinON Stateat | (Alll/Oin ON State at Max
Voltage/Current) Max Voltage/Current) | Max Voltage/Current) Voltage/Current)

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

2500V1/0to | 1500V 1/0Oto .

Logic, 1000V | Logic, 1000v | 2200VW0toLogic, | yan4y 116491 ogic, | 2500V 1/0 to Logic, 1000V

. 1000V among Input

Isolation among Input | among Input Channels and All 1000V among Input | among Input Channels and

Channelsand | Channelsand Outputs Channels and All Outputs All Outputs

All Outputs | Al Outputs p
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CTRIO(2) Specifications, cont'd

Module HO-CTRIO HO-CTRIO2 H2-CTRIO H2-CTRIO2 H4-CTRIO | T1H-CTRIO
4 ptsl sink/ 4 pts. sink/ . . .
Inputs Source source 250kHz 8 p;;.osll:lklﬁurce 8 pzts.osll:lkliltlmrce 8 p‘lt'?'J Osllrlllk/:/?urce
100kHz Max Max Z Mlax 5 Z Mlax Z Vlax
Minimum Pulse Width 5 psec 0.5 psec 5 psec 0.5 psec 5 psec
Input Voltage Range 9-30VDC
Maximum Voltage 30vDC
Input Voltage Protection Zener Clamped at 33VDC
Rated Input Current 8mA typical, 12mA maximum
Minimum ON Voltage 9.0VDC
Maximum OFF Voltage 2.0VDC
Minimum ON Current 5.0 mA (9VDC required to guarantee ON state)
Maximum OFF Current 2.0mA
OFF to ON Response
Less than 3 psec Lessthan 0.5 Lessthan3psec | Lessthan 0.5 psec Less than 3 psec
ON to OFF Response psec
. 2, (2 persingle 4 input channel); | 4, (2 per each 4 input channel group); supports 2 quadrature counters
Counter/Timer supports 1 quadrature counter max.
max.
. 1X, 2X, or 4X Quadrature, Up or Down Counter, Edge Timer, Dual Edge Timer, Input Pulse Catch, Reset,
Resource Options 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 HO-CTRIO HO-CTRIO2 H2-CTRIO H2-CTRIO2 H4-CTRIO | T1H-CTRIO
Pulse output / Discrete [F)’glrs;r?;ltepgﬁz:n1ng:}annel (2 outputs Pulse outputs: 2 channels (2 outputs per each channel)
outputs Discrete outputs: 2 pts. Discrete outputs: 4 pts.
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
Resource Options Mode
Discrete Outputs: configurable for set, reset, pulse on, pulse off, toggle, reset count functions (assigned to
respond to Timer/Count input functions).
Raw 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

Module HO-CTRIO HO-CTRIO2 H2-CTRIO H2-CTRIO2 H4-CTRIO | T1H-CTRIO
2 pts, isolated, either both current
Outputs sourcing or both current sinking 4 pts, independently isolated, current sourcing or sinking
p FET Outputs: open drain and source FET Outputs: open drain and source with floating gate drive
with floating gate drive
:::ls;eom""t Control 20Hzto 25kHz | 20Hzto250kHz | 20Hzto25kHz | 20Hzto250kHz 20Hzto 25kHz
Voltage Range 5VDC-36VDC
Maximum Voltage 36VDC
Output clamp voltage 60VDC
. 0.5Aat23°C0.33 1.0Aat23°C,
Maximum load current 1.0A Aat60°C 1.0A 0.5A 2t 60°C 1.0A
Maximum load voltage 36VDC 33vDC 36VDC 36VDC 36VDC
Maximum leakage current 100pA
Inrush current 5A for 20ms 1A for 10ms 5A for 20ms 2A for 10ms 5A for 20ms
OFF to ON response
Less than 3 psec Less than 1 psec Less than 3 psec
ON to OFF Response
ON state Vdrop <03V <045V <03V
External power supply For loop power only, not required for internal module function*
15A max; Self
Overcurrent protection 15A max resetting overcur- 15A max
rent protection
Thermal shutdown Tjunction = 150°C
Overtemperature reset Tjunction = 130°C
Duty cycle range 1% to 99% in 1% increments (default = 50%)
Con_figurable Presets a) Each output can be assigned one preset, or
a) single b) Each output can be assigned one table of presets, one table can contain max. 128 presets,
b) multiple max. predefined tables = 255
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HO-CTRIO(2) LED Indicators

OK Module OK
ERR User Program Error
A Ch1F1Resource State
B Ch1F2 Resource State
Y0 - Y1 Output Status

LED Status
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
Status Description
OK ER
ON OFF RUN Mode
ON ON Hardware Failure (H2-CTRIO)
Not Used (H2-CTRIO2)
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
[ H2-CTRIOQ)LED Diagnostics 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

OK Module OK

ER User Program Error COUNTER I/0
TB Removed Terminal Block 2’: H = by
1A-1D Ch1A-Ch1D Input Status ;g :; :2 C;
2A-2D Ch2A - Ch2D Input Status e e

(Ch1) F1-F2 |Ch1Resource State
(Ch2) F1-F2 |Ch2Resource State
Y0-Y3 Output Status

LED Status
Status Description

OK ER

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

OFF Blinking Module Self-diagnostic Failure

OFF ON Module Error Due to Watchdog Timeout

OFF OFF No Power to Module

TB User Terminal Block is not Properly Installed

1A-1D Follow actual input state / Ch1

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

YO0-Y3 Follow actual output state; ON = output is passing current

NOTE: Due to the multiplexed design of the DL405 LED matrix, OFF state LEDs may appear to blink ON slightly.
This is to be expected and does not necessarily indicate a transient condition of the function corresponding to the
LED.
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T1H-CTRIO LED Indicators
[ TIH-CTRIOLEDDescriptions |

OK Module OK

ERR User Program Error W

CH1 Channel 1 Status oK

CH2 Channel 2 Status N
1A-1D Channel 1A-D Input Status 18 101D YOI 28 83/ 0
2A-2D Channel 2 A-D Input Status ' 00 ‘L", f ':, J ‘, “
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
YO0-Y3 Follow actual output state; ON = output is passing current
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Overview, How it Works as Part of the Control System

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

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

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

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

After being configured by CTRIO Workbench, a CTRIO(2) module is ready to be placed

in run mode. Basic input functions of the CTRIO(2) run automatically, such as reporting
counts on an input channel. Output functions are initiated by the controller (the PLC CPU).
The controller uses Command Codes to control the output functions of the CTRIO(2),

such as executing a pulse profile on an output, or loading or editing a preset table. IBox
instructions are macros that use Command Codes. Command Codes and the instructions on
their use are found later in this manual.
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CTRIO Workbench

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

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

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

B CTRIO workbench =l x|
The CTRIO Workbench GreRe G - Hodde =
configuration contains these basic W ﬁl IR y% T
parameters: e N
* Assignments of the input and sware || S %‘
output points T

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

Step / Ditection

Chl /Pl

* Scaling of inputs (optional)

Chl /P2

* Preset Table setup (optional) G 0u | Dueco | pei
p lop Ressan were o | = pdee Firmiere

* Programmable Limit Switch setup | cumomm | _ betumeiio |
H ‘otal Blacks: 140 May nputs utpuls: Clear Corfi

(CTRIO(2), optional) e @ V0t | a0 o[ e s
e Hlasks FresetTables.. | TotalPreset Tables: [ 1
. Config Status
* Mapping to CPU memory [Sne oot || _PoscPois | Torspusspoes [T |

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 Dynellzw;cNILﬁigi:rning - Target Position (decimal)
Load Table from ROM 10 Dynarmic Velocity - Target Veelocity (decimal)
Run Frequency *
Velocity Mode 20 (CTRIO: 20Hz - 25KHz Duty Cycle (01099F" |\ b of Pulses (BCD/Hex)
CTRIO2: 20Hz - 64KHz) (decimal)
Run Frequency Edge &
Run to Limit Mode 21 (CTRIO: 20Hz - 25KHz Duty Cycle (0 to 99)* -
CTRIO2: 20Hz - 64KHz) (Hex/BCD)
Run Frequency Compare Function & ; ;
Run to Position Mode 22 (CTRIO: 20Hz - 25KHz Duty Cycle(0t099)* | Desired '"':j“t .F“"ft"’" Value
CTRIO2: 20Hz - 64KHz) (Hex/BCD) (decimal)

* Avalue of 0 will generate a duty cycle of 50%

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

definition following), and set the low byte to the desired duty cycle.

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

DWord and Word values for pulse outputs are unsigned integers (Parameter 3 on some

profiles can be signed).
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CTRIO(2) Module Work Flow Diagram

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

DirectLOGIC, WinPLC or EBC

Install CTRIO
Chapter 3

v

Configure CTRIO using
CTRIO Workbench
Chapter 4,5 & 6

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

Map Memory
in Controller
Chapter 10, Appx A

Runtime Table Functions

Chapter 11

System Functions

Appendix B
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- Chapter 2: Getting Started

Overview

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

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

profile.

Basic Motion Functions, Summary of Examples

Get Position Using an Encoder
To read the position of an encoder, follow these basic steps in CTRIO Workbench:

1:
2:
3:

4:
5:

Config I/O - Configure the appropriate inputs to recognize the encoder.
Optionally set up position scaling if desired.

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.

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:

N N

N QN

Select Config I/0 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.

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

address.

Measure Timing Between Pulse Edges
To measure the time between edges of a pulse in CTRIO Workbench:

22 |

1:

Select Config I/0 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).

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

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

Output Position Pulses
Several options are available for generating pulses for controlling drives, steppers, servos,
etc.. Some options are only available on a CTRIO2 module, as noted. Those only
available on CTRIO2 tend to be more versatile and are preferred. Shaded cells highlight
the advantaged attributes.

Change tar- | 5000/ Decel Maximum Encoder | poquires
Options Position Source get position Feedback q
ramps pulse rate " CTRIO2
on the fly Possible
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Trapezoid Plus From controller Yes Specify 250kHz Yes Yes
separately
Dy e From controller No One sefting 65kHz 1 No No
Positioning for both
v Hard-coded in Specify 1
S pulse profile No separately 65kHz No No
Symmetrical Hard-coded in One setting 1
S-Curve pulse profile No for both 65kHz No No
f Hard-coded in Specify 1
Trapezoid pulse profile No separately 65kHz No No
Hard-coded in 1
Free Form pulse profile No None 65kHz No No

The following example uses Dynamic Positioning Plus on a CTRIO2. To use Dynamic
Positioning Plus to send output pulses to an amplifier (without encoder feedback), follow
"The older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

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 Limirs profile will nearly always be the best option. The following example uses
Trapezoid with Limits profile on a CTRIO2.

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

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

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

Workbench.
Multiple .
Accel Creepto | Change  limits or Isn'gg:ecan Profile _
Profile and Decel second veloci triggers act as defined Requires
Ramps limit or manua onasin- | [ de in CTRIO | CTRIO2
p osition | on the f le home p Workbench
y nie | triggers
searc
Tr_ape.zoi-d Yes Yes No Yes Yes Yes Yes
with Limits
e No No* No Yes No Yes No
Run to Limit No No Yes No No No No

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

24 |

1: Select Config I/0 to configure the outputs to provide pulses appropriate for the chosen

amplifier.

o 0 N N W W

: Select Trapezoid profile with Limits.

: Note the File Number assigned.

: Select Pulse Profiles at bottom of dialog box.

: Configure the Decel and Stop Triggers.

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

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

: Configure one or more inputs as Limit Out n where 7 is the output configured above.

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

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

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 CTRIO2 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 o 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/O
Map Report.

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

‘E 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/0O - Configure any outputs to be controlled as Raw.

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.

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.

2_6 I Counter I/0O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 2: Getting Started.

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.

: 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) propertly.

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

(o)

Equipment Needed

DirectL.OGIC 06 base and HO-CTRIO2 installed in slot 4'. A quadrature encoder properly
powered and connected to the HO-CTRIO2.

Launch CTRIO Workbench

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

Directsort ‘Doxmore!

The latest update 1o Do-more Dessgner mchodes the Migrate DirectSOFT Project utdity (hat wil as3ist you in maving 3 DirectSOFT
e Eroject That was wriltn for 3 DinectL.OGIC PLC 50 3 Do-miore Designer projct Tat will be used in a Do-mare CPU - this wiility does NOT work
JR verson for D3-330. D3-330P or D3-340 projects) We call thes 3 migraton utlity - NOT 3 comrsion ullity - Decluse Twe are S0Me DROQrammIng

essoon slarnants in DirsctS0FT projects for DL CPUS that arg not available i 3 Do-mors CPU, of net required in 3 Do-maes CPU, Many o4 thg program
£ ) Projects elgrments in the DwectSOFT project Nike contacts., colts, Hmer, countars, Shaft registers, et} will b+ migrated 1o fve Do-morne Cesigner project
[ A smarrgin ory withy i al efort, usuily reguiing only that the memory 3md WO refrences be remapesd. ANl of the documentation ke these elemants wll
[ ris_example ey be migrated 10 the Do-mare Designer project as well
[ erusersrorme esktooismend
5l Comm Lrks The Do-mare Designes programming emvireament incudes a PC-based. Do-more CPU Simulator which operatis ke a Vitual PLG with an
Ry 06 KSeg Emhemet-equipped CPU and & VO modules. The Do-mode Designen software interacts with this simulator in Be same manner as it would

Ry Dt Com 1 5800 Auing an onling presramming Session with a real Do-mae CPLL

I you havent sveady downlosded yout free copy of Domore Designer soltware, heasd to
bite'supger. atomationdinect Comiprdicta/domere biml and do 5o, Did we mention it was frea?

1. If using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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installing DirectSOFT.
Open DSLaunch.exe.

Click “CTRIO WB 2 — DirectLOGIC PLC” to open CTRIO Workbench. The Select

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’.

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). Itis installed in slot 4 (b). Now
is a good time to check the firmware
version and make sure it’s current (c).

Config 1/0

Select Link....

— Link:

| am :
DL260 com? 9600 :

[ Link Enabled

il

X
Select

Lancel

Edi...

Delete

Help

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.

HZ CTRIO Workbench b 0] x|
~Current PLC ~ Cunent Moduie Module Status a ~ Config Operations—
’7“"”: _— e | ",7“‘ Module Mode: [ Frogr wite Mode |
B i Scan Time: 143us Read Module |
08 KSi Max Scan Time: 412
= BT Wite File
Comm Status: Booter versiorn: 090
05 Version: 090 Read File
Select PLC
~ Madue Corti
coniglo... {
Chi/Fnl | outo | Unassigned Pl onitor /00 |
u.an2| Out1 | Unessigned
u.z,rn1| out2 | —smﬂ@—
Update Firmware
u;zn:n2| 0ut3 | —I
Hardware Info
~Config Information —
Total Blocks: | 256 .MI Inputs:| e Outputs: [ e Clear Config
FiesBlocks: [249 | | | Discrete Tables... |  Total Preset Tables: [0
Config Status
" Same as Modde Pulse Profies Total Pulse Profles:| 0 it
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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.

Configure 10 § x|

Channel 1 | d Outputs |
- st — - -

T e o | || e—

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

Unassignec
Resst 0
WYalue Discrete on Ch1/Fnl

EM —

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

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

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

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

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

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

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

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

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

42 CTRIO Workbench : ==
[ ~ Curtert Module———————— ~Module Status—————— - Config Operations—
: 9 | afions
ITMT Ed.. | ,“7 Module Mode: | Progiam white Module |
Coemm Link: Desciiption: ScanTime: [ 1ddus = |
S e Max Scan Time: | 144 us
“Wiite File I
Comm Status: Booter version: L
— 05 Version: 030 Read File |
Select PLC
e o ~ Ltility Functions —
i j Goto RUN! |
Chi/Fnl | Quad Counter Outo ‘ Unassigned W emiter 140 |

Ch‘l.-'Fn2| Out1 ‘ Unassigned

Ch2/Fnl | Dut2 ‘ Special

Rescan | chzﬁn2| OutS‘ il

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

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

Pulse Profies Total Pubse Profiles: | 0 uit |
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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 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

Map Display Mode
PLC - Mapped A
PLC-

apped 2 rang:
apped Addresses (4 ranges)

=]
Input Map ( b 'Enab\eWnle to PLC W Output Map Enable Read from PLC [~
Starting 'y address for inputs: 2000 Starting ¥ address for outputs:
Range; V20002025 Range:
Range: Range:

Input Functions IDulput Functions | System Functions |

Input Data [CTRIO-> Contioller]

[ [
Input Data [CTRIO-> Controller]  Input Data [CTRIO -+ Contraller)

Input Data [CTRID-> Controller)

Output Data [Cantroller->CTRIO)

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

Output Data [Contraller-> CTRIO)

Cancel Report,

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

The “Output Map”(c) section tells the CTRIO(2) where to read variables out of the CPU

and to be able to reset the counter from the ladder logic program.

Input Functions | Output Functionsl System Functionsx

| Ch1/Fn1 - Quad Counter [
Input Data [CTRIO-> Controller) Input Data [CTH

W2000-2001 = Current Count
W20201 = At Reset Yalue a

Irput Functionsl Output Functions  Skstem Functions |

i
[ System [ b

“Input D'ata [CTRIO-»Contraller] Input Data [CTRI

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

20251 =Ch1 B
W2025.2=Ch1 C

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

Ly

n+24.1 = Reset W2025.9 = Out 0 Mode 1=
W2025.10 = Out 7 Active ‘l
AWPNPR AT = 0ok 1 Made Lo

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

1M

x

i I:'J In this particular example, it is not necessary for
s — the CTRIO(2) to read any addresses from the
Starting V addkess for ouputs: | CPU. As configured, once the CTRIO(2) is in
Range: [ run mode, it will constantly report the counts

| © the CPU via the Current Count variable. As

» | an be seen in the previous two images, if no
o 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.
Irput Diata [CTRIO->Controlier]

ollet]
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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.

Memory Map Report

Ch1/Fn1 - Quad Counter

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

n+24.1 = Reset, C1F1_Reset

System Functions

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

V20251 =Ch1B, Ch1B

V20252 =Ch1C, Ch1C

V2025.3=Ch1D, Ch1D

V2025.8 = Out 0 Active, Out0_Active

V2025.9 = Out 0 Mode, Out0_Mode

V2025.10 = Out 1 Active, Out1_Active

Save. Font

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

=10l x|

% CTRIO Workbench

- Current Module ~ Module Status Config 0

N .
£t P | ModdeMode [ Frogan | | WikeModle
Desciiption: Scan Time: [14dus Read Mod:
| Max Scan Time: 144
M E)  where
| Booterversior: | 0,90
| 08 Version: 090 Fiead Fis
Utility Functions——
Goto RUN!

Rescan |

Config Information—

Total Blacks: | 256
e Blocks: | 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.

onfig Status
Same as File
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Once saved, click ¢

“Write Module” to write the file to the CTRIO(2) module. The Config

Status changes to Same as Both, indicating that the file on disk, the file in CTRIO

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

At this point, the CTRIO(2) module is still in Program mode,
doing nothing. Click “Goto RUN!” (a) to have the module

begin execution. The module will begin interpreting input — B el —
pulses as a quadrature input and writing the resulting counts to

V2000-2001. Note (b) “Module Mode” changes to Run.

.
Rescan |

Total Blocks: | 256

Free Blocks: | 249
=I5 .
Config Status

1~ Moduie S

05 Versior:

B | ModdeMode: | Frogam s e

F b S M‘ Module Mode:
I || MaScanTime: [ 14us ’
h Booter version: |

Conlfig Dperations —

— Module Status

‘Wiite File

030 | Scan Time:
. Read Fie

123 us

b4 aw Scan Time: 207 us
Utility Functiors——

(a p Goto RUNI Boater versian: 0.9.0

00 [ Unemged || Mool | 05 Yersion: 0.0

operation, the CTRIO(2) follows changes in the mode of the CPU. If the CPU goes to Stop, the CTRIO(2) goes to

‘E NOTE: It is only necessary to manually switch the CTRIO(2) into Run or Program during testing. During normal

Program. Ifthe CPU goes to Run, the CTRIO(2) goes to Run.

Monitor 1/0

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 I/O. 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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IMSW&ImelUm;ml System Functions |
Channel 1 e [ Channel2
a
Input Status [ Output Status: [ Input Status. I Output Stahus

[Ta [T [Te o] [T owo™ [ oads | [FAT [ [[Fe [ [FoE [ ow2 | [T w3l
| —]| | —

WGRN [Toi [TOF [TOf [Disces0f [Dkeetoft [ [ [T [T

Input Functions [ Input Functions

- Quad Counter U d 1~ Function 1 - Function 2
Custent Count: | 0 || [ [—
= e [— [—
= =] I 1~
Al Feset Vake [Gn = [i= i
C = = =] I
| I I |
| ResstCoum | I |

|Last Erior > 10 - No enoe

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

Give the encoder a twist to verify that Current Counts (b) follows the movement and At Reset
Value (c) goes low. If no inputs ever appear On, check the encoder wiring carefully. If the

text Quad Counter and Current Count do not appear, make sure the configuration was sent
to the CTRIO(2) module.

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

with a Trapezoidal Profile

This example walks through the steps required to use a DirectcLOGIC 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 1/0O 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

Direct.LOGIC 06 base and HO-CTRIO?2 installed in slot 21. A stepper amplifier and moror,
properly powered and connected to the HO-CTRIO2. Alternately, the output activity can be
monitored in Data View or in Monitor I/0O in CTRIO Workbench.

Launch CTRIO Workbench

o2 Faruem, FAQS, Downioads.

CTRIO WE 2+ E5C + WinPLC

e

CTRIO W 2 - FOC

CTRIO WE 2 - Offire s

Z=>  |DirectsorT Doxmorel

The latest update 1o De-more Desagner inchudes the Migrate Di Project utity that in Direct30FT

gy Colodatr Eeoject that was writtan for 3 DirectL OGIC PLC 8o  Do-mora Dessgner project St will ba usad in 3 Do-mare CPU - this. utilty doss HOT werk
PR verson for D3-330, 03-330P or 03-240 geojects). We call thes & migraton ity - NOT - are some prog
e wlements in CpctSOFT projects for DL CPUS thal are o-more CPU. o Do-mors GFU. Many of the program

& (8 Projecss oot I Ium DIScSSOFT prafech (68 wonkcts, ol SO COLYNNRD, BB egie e, e il o0 FApeatnd o b c-xs EMOADS! PRORc!
(3 Agraergie ar) Wil friniral o, ususaily ecuining only It ne memory 3nd UO reSences be remapeed. AN of the documantation ke thess elements wil
] ) be migrated 1o the Do-mare Designer project as
[ users phoreideskiogamead

) Comm Liks 'I'heDomnﬂ e orvramnin atseundincudes & PC-0454c,On-n0rCPU Skl b opaats I 3 s PLG o

e Skl Ememet-equipped GPLU a0 8 O modules. The Do-more Desioner software inbecacts with Tis sinulalof in Tie $ame mannes s it moud

B ouos Com 1 9600 uing an nmne DOGFAMAING $834i60 with & feal Do-mafe CPU.

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

11f using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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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. 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).

U2 CTRIO Workbench i ==l |
~CurentPLC— [ CumentModue——— ~Module Status a —Config Operations—
Type: Hame: . Wite Module |
Module Mode:
roomw —|(_f | m——— : i
Conm Lk Descrpton eeie o ) |
06 KSeq Max Scan Tirme: N2us T
Comm Status Booterversion: | 040
05 Vession: 090 Read Fie
Select PLC
~ Module Conlf
~ Installed Modules ConfigID... d
b Chl/Fnl ‘ Out0 | ] ired Pl et /0 |
Chi/Fn2 ‘ Out1 | Unassigned
Ch2/Fin ‘ Out2 | —sw@—
Update Firmware
Rescan | Um?."r‘nZ‘ Out3 | —I
———————— Hardware Info
i~ Config Information—
Total Blocks: | 256 _ﬂmu_l Inputs:| o Ouputs| —— Clear Config
FieeBlocks: [2431 ||| Discrete Tabls... | TotalPress Tables:[ 0
Corfig Status
Same a5 Module Pubss Piofdos Total Pulse Frofies:| 0 Quit
Config I/0

For this example, it is only necessary to configure the outputs of the HO-CTRIO2 to
generate pulses for the connected stepper amplifier. Click “Config I/O”(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

Configure 10 N ll
Dmad)]a : Outputs |{ b ! )
- Inputs - Function 1 ‘ - -
Unassigned
m ounter g ang E]
0uad Counter ( C

™ Pulse [CW/CCW]

m E untber Savedinf lm

- ;-Fl.nch'onQ
| e — k]

iDual Edge Timer
JLirit Out O

Functions assigned.

On Output 1 (), 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.


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 2: Getting Started.

A dialog box appears warning that I/O has not yet been mapped to PLC memory. This
warning only occurs if mapping the memory is required. Click “OK, let’s map them

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

]

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

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

OF. let's map them now. 1'd rather map them later.

[ Don't show this message again

1/0 Map

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

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

|
Enable Write to PLC [V - - Output Map Enable Fiead from FLC [~
Starting V' address for inputs: w2000 | Staiting V' addeess for outputs:
Range: V2000-2055 ! C ' Range: [
Range: Range: I
Input Functions  Dutput Functions ] System Functions |
| Oulped 0- Fulse [Step] | Dutput 1 - Pulse [Direction] | |
Input Data (CTRIO->Controller) Input Data [CTRIO->Controlier] Input Data [CTRIO-> Controller] Input Data [CTRIO-> Controller)
20220 = Oulput Enabled
V20221 = Posiion Loaded
V20222 = Oudput Suspended
V20224 = Dulput Active
V20225 = Oulput Stalled
§=CmdE
20227 = Crnd Complete:
Output Data [Controler>CTRIO)  Output Data (Contioller>CTRIO]  Output Data (Controller->CTRIO)
Concel | Repat. | Exqot. |
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.

Spstem Functions @

| Input Functions

[ Output 0 - Pulse [Step] | Output 1-§ -
Ihput Functions | Output Furn b
Input D ata [CTRIO-: Controller) “Inpul Data [CTH
V20220 = Output Encbled (@ ) [ System 4
W2022.1 = Position Loaded
420222 = Output Suspended Input Data [CTRIO->Cantroller] Input Data [CTRIO->
W2022.4 = Output Active W2024.6 = SysCmd Emror -
¥2022.5 = Output Stalled 20247 = SysCmd Complete
W2022.6 = Crod Errar W2025.0=Chl &
W2022.7 = Cmd Complete 20251 =Chl B
V20252 =Ch1 C
W20253=Ch1 D
20258 = Qut 0 Active i
Output Data [Cortaller>CTRID]  Output Data (G |#/2025.9 = Out 0 Mode
V202510 = Out 1 Active
10 = Command Code WATPR 1T = Mk 1 bnde LI
:ﬂ 12 : E:::mz:::; Output Data [Contraller> CTRIO] Output Data [Contral
r+0-1 = Parameter 3 n+30.7 = Process SpsCmd

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

AP i P

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.

C x|
Output MaDJ\)nable Read from PLEC [ -

Starting ¥ address for outputs: |V2030
Range: |V2DSD-2DB1
Range: I

bt

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

Memory Map Report §

Qutput 0 - Pulse (Step)

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

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

Save Piint Font. | Close |

Pulse Profile Tables

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

r— Pulse Profiles

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

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

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

1Using a CTRIO2 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.

Edit Pulse Profile I

Name:  [10kHz Trap Plus

Profile Type:

=

=y Setlings

Minirum Freq: Ilm Hz Accel Rate: |1IJUJO pss

Mavimum Freq: |10000 Hz Decel Rate: |10000 pss

Trapezoid
S-Curve
Symmetrical S-Curve
Dynarnic Positioning
Dynaric Velocity
Home Search
Free Fotm
[ ic Position
Fluz [CTRID2]

its [CTRIDZ)

Calculate Profile

* Target position is specified at run time through Paim3.

1" Use Encadet for Position

Encoderlnputt %) Chennelll € Channe! 2
Scale Factor |1 Deadband lD counts

quad cotrter,

The Pulse Profiles Tables newly defined profile

appears as File 1 — 10kHz Trap Plus. The TR
assignment as File 1 is significant, as profiles Pulse Profic Tables

will be specified in ladder by file number alone. [ ulke Profiles
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.

x

Add...
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Download the Configuration

Now that the configuration has been defined, click “Write File” to
save a copy of the configuration to disk. It will save as a “*.CWB”
file that should be kept with the other files and documents for

the project. Note that the Config Status changes to Same as File,
indicating that the disk file and the CTRIO workbench file are

identical.

Rescan |

— Config Infarmation—;

Total Blocks: | 256
Free Blocks: | 249

Rescan |

r— Config Information——;

Total Blocks: | 256
Free Blocks: | 249

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

— Module Status

Config Status At this point, the CTRIO(2) Module-Mode. | Run
' module is still in Program mode. IR il
Click “Goto RUN!” to initiate Max Scan Time: | 207 us

program execution. The module Booter version: | 080

will begin reading addresses from the CPU (refer to I/O map)
to determine what action, if any, to take. Note that Module
Mode changes to Run.

05 Yersion: [ 030

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

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

Would you like me to suspend output reads?

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)

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 | Done l

Notice the long button at the bottom

; h /_,_r\l—!v'—*\_r—'—iW-—\—-l'\\_‘ U d t F
of Monitor I/O panel, “CTRIO read of S s | _Ustde ot |
PLC outputs is >>Suspended<< Click to % Harthware Info
enable”. When suspended, the Outputs g e

. . . . - iEar Lonhg
address will be highlighted in yellow — st I Bk
(This is true if you exit Monitor I/O Tables: [ D
without re-enabling reads). Fpeties T - |

. i

UDSMH“Wleumle System Functions |

I Channel 1 [ Chennel 2

[ Input Status I Output Status [ Input Status [ Outpt Status

(I T = T T T U O S T [ T
[Of [OF [Of [OF [Pikelnacive |Dwcwsof [ [ [ [ [ [

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

CTRIO read of PLC outputs i >>Suspendedc< Chek to enable.
|LagtErior = 0 - No etios

Another indication that the output reads have been suspended can be seen on the Monitor

I/O panel.

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

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

Monitor T/0

1/ Stalus & Input Functions. Qutput Functions | System Functions |

e 0 ‘ Nu[D‘-ed'unJ@‘

Command Command Command Cornmand

0410 - Load Table =l E| | = =

File Mumber |_| J ]_ J |_ J |_ J
A 1 1 1

o ) — I | I—

™

||_ Enable Dutput Enable Output Enatle Output Enable Output

I| Goto Position Goto Fosition Eoto Fostion Goto Postion:

II Suspend Output Suspend Outpot Sirspend 0 pot Suspend Output

|—E Direction Direction Direction Direction

[ Process Command Piocess Command Piocess Commantd Process Command

DOuiput Enabled m (utput Enabled l_ Output Enabled I_ Output Enzbled [_

Fosition Loaded [OF  Fosttion Loaded [T Posstion Loaded [ Position Loaded [

DOutput Suspended m [utput Stiepended [_ [utput Suspended [_' Output Suspended [-_'

Oulput Active [0/ Dutput detive [ Dutput Active [ Outpet Active T

Oulput Stalled [OF | Gutput Stalled [ Dutput Stafled [T Output Stefled I

Commaned Eror [OF | Command Exrar [T Commend Emor [ CommandEnor I

Command Complete [Of | Command Complete [T Command Camplete [T Cortmand Comglete =]

| CTRID read of PLC outputs is »>Suspended<< Chck ko enable.

|

ILmErmr-) 1i:l-Mnemni

E

Counter I/0O User Manual, 3rd Ed., Rev. F I 2_25


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 2: Getting Started

PARAMETERS:

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

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

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

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

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

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

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

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

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

[1) [SommandCode]:

Run Trapezold w/Limlits or Trapezold PLUS

(DL-PLC)

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

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

CTRID:
- Culputs putsas B8 Bpecifed

Rieset [ENablsoutpu] = OFF

a3
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Chapter 2: Getting Started.

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

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

1: For Command, select 0x10 — Load Table. 11D Stots & It Furtons_ Oulput Frcions | i
Command “0x10” is used for multiple S o
functions: Load Preset Table, Load PLS or Load | |
a Pulse Profile. We are loading a pulse profile in
this example.

2: For File Number, select 1. File 1 is the ey O
Trapezoid Plus Pulse Profile configuration that

was entered earlier. This is Parameter 1 in the R |—|—[ ’ r

1
Command 1 Command
[0:10 - Load Table J |

flow chart and in the I/O mapping. DT s
3: Press Process Command to tell the CTRIO(2) to Gioto Posiion Goto ol
act on the variables selected in steps 1 - 2. Suspend Dutput Suspend
4: The CTRIO(2) acts on the Process Command I et | B |
and reports its result as ‘success’ by setting the [ Puocess Comnend m
Command Complete status bit. This means Oulpuk Enabled [Off  Oulput Enadled

o

Position Loaded ff Postion Loaded

the CTRIO(2) has successfully loaded File 1. If | {0 cupendes =

| Dutput Suspende

the CTRIO(2) had been unable to load the file Dulput Active Dl OutputActive
. u] Stalled ] Stalled
for any reason, the Command Error status bit s [ St
ommand Emror ’_ 4 mand Eror,
would have come on as well. Command Complete OB “selfftrard Comple

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

NOTE: Loading a table is not instantaneous within the CTRIO(2). What
‘E the CTRIO(2) just did here took enough time that several CPU scans

| Last Emor -+ |0 - Na ermor

would lapse before Command Complete status bit turned On. Ladder
code needs to be written to account for the asynchronous nature of
interactions with the CTRIO(2). Stage is well suited for writing sequential asynchronous code.

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

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

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

8: The CTRIO(2):

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

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

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

140 Status & Input Functions | Output Functions I System Functions

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

140 Status & Input Functions  Dutput Punctions | 5D

‘ Pulze [Step] ‘

Commatd

Caommand

Pulse

{010 - Load Table =l
0
f J

File: Mumber

Position

$

it [5000 |—
| Enable Dutput
[oto Position (Efeli

Suzpend Output

Susp

Direction

Process Command

Proceg

Output Enabled - [Hutput Enatl

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

[Off | Fasition Loade

[Hutput Susper;

H@é}t Aty
off Stalle
l_ Cammand Err
[Off | Command Co

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

| Last Erar --» |D - Mo error

9: Press the Enable Output button again to

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

| Last Enar > |0 - Mo emor

eV

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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Installing the HO-CTRIO(2) Module

The HO-CTRIO(2) module is compatible with Direcs.OGIC 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 CPUSs, and dynamic access (in
ladder logic) to CTRIO data, we recommend using the D2-250-1, D2-260 or DLO6 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 DLO06 base.

For installation instructions, refer to the DL05 or DLO6 User Manual (D0-USER-M or
DO0-06USER-M).

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

PLCCPU | Firmware DirectSOFT
HO-CTRIO(2)
DLO5 v. 4.60 or later v. 4.0, Build 16 or later
DL06 v. 1.40 or later v. 4.0, Build 16 or later

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.

32 |
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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.

HO-CTRIO

OO0OO0OCCO

o[colee]
oloofoo]

|

Jumper Selections

Sourcing Outputs Sinking Outputs
©OOIOO OOOO®
OJ10J0]10JO] OOIOOI®

High Common position Low Common position
for switching the high for switching the low
side of a DC load. side of a DC load.

C

HO-CTRIO2

.

[ ]

o b b

.

OO0OO0OCCO

Golesle
@elo0le

]

ot

Jumper Selections

Sourcing Outputs Sinking Outputs
OOIOOIE® OOOIOO
OOIOOIE OO0

Low Common position
for switching the low

side of a DC load.

High Common position
for switching the high
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

=  isolated input points (A-D on common M). The inputs can be wired to
either sink or source current.
—— | 'The module has 2 optically
® ERR . .
oK © isolated output points (YO-Y1
®vo
AG on common YC). The outputs
B® Y1 . . .
can be wired to either sink or
CTR/TMR IN .
9-30V==5-12mA source current, but the sink/ IN
DC/Pulse Out . . —
s3V—IA | source jumper selection sets 55 =7 A
=] [a both outputs to the same 55 0 B
=n| |8 option. Sourcing outputs must 55 | |c
= i be wired so positive current 55 - D
= |° flows into the YC terminal and + - -
=0| [m . E— = |m
| [v | thenoutofthe Yn terminal. B Mt e
=| [+ Sinking outputs must be wired 930vbC T et =l [vo
=| [v1 so positive current flows into 1
— . o=
out | Yn terminal and then out of the : Hou
HO-CTRIO_ YC terminal (see the diagram to
the right and the schematic on
- Ll 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.

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

34 |

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.

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



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 3: Installation and Field Wiring.

HO- CTRIO(2) Quadrature Encoder Wiring Example

oK ® © ERR
NS ® vo
Bo OV
CTR/TMR IN
9-30V ==5-12mA
DC/Pulse Out
5-36V 1A
A ———IN
= A
= B
= <
z =] |°
= |m
= yc
Gnd o
=| |[vo
) =n| |
Power + —T=——=louT
9-30VDC HO-CTRIO
Sourcing Encoder

Counter I/0O User Manual, 3rd Ed., Rev. F I 3_5


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 3: Installation and Field Wiring

HO-CTRIO(2) TTL Quadrature Encoder Field Wiring

ISOLATION
BARRIER

PLC High Speed Counter

Interface Module

@® ERR

gy — |

FC-1SO-C
Brown: Power source*

=| i

ENCODER Blue: 0 V =| A
) ==| s

Black: OUT A ==

Purple: OUTA =) -

=l| z

White: OUT B == |cou

Differential Line . = == [com

Driver Encoder Gray: OUT B 4= _1

Orange: OUT Z | =

\ Yellow: OUT Z | =

oo Shield: Ground =3/ o

S | =~

=] &0

* Use separate power supply to maintain isolation [=| &

= 2

=| 7

= ov

=] ov
| S—
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A® ® vo
B® ®v1
STEEN ona
pegyn g
N
| [a
B
| |[c
=T D
T m
= |[vc
= [vo
= [w
lour
HO-CTRIO

24VDC
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HO- CTRIO(2) TTL Input Wiring

oK ® @ ERR
@
A® Yo
B® oy
CTR/TMR IN
9-30V===5-12mA
g
General Purpose Transistor IN
=1 A
TTL Device =T (&
=0 |
=0| |o
=T ™
= Yc
=| |[w
I | [»
- out
HO-CTRIO
TTL Device = =
8
T =
— R
- ES
TTL Device
1T e
TTL Device
1 -
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HO- CTRIO(2) Output Wiring Schematic

See page 3-3 for locating and setting the jumpers

& Y

CTRIO

Output
+
+51t036VDC ——— ) Yn (where n=0or 1)

Load

Load

+
+5to 36VDC ——

@ Yn (where n=0or 1)

CTRIO
Output

& R(e
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HO-CTRIO(2) Stepper/Servo Drive Wiring Example

‘E NOTE: Sinking output connection shown.

ﬂ

—_ A

—a| |8

= |

= D

Step Amplifier —

g M

OPTO Power @—g :6\ZDC =T YC

puse  (or o) - Yo

Direction  (or CCW)ES) Iy zl
ouT

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

Module
NPN Field Device @ - -—---—-————

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= — — — —

24VDC
-+

PNP Field Device @ — - — - — - — — —

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

=

Sensing Circui

24VDC

+
|

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— = — — — <

3_1 0 I Counter I/0O User Manual, 3rd Ed., Rev. F
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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 DirectLOGIC 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

‘E adjacent to the CPU).

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

For installation instructions, refer to the:
«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

CPU-slot Device|  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 xKor later N/A any 1/0 slot except 0

prior to Rev 9A any 1/0 slot except 0;

H2-EBC v.2.1.357 or later An N/A
y Rev 9A or later any 1/0 slot
rior to Rev 4A any I/0 slot except 0;
H2-PBC Any Any NIA prior fo Fev #any Xcep
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-CTRIO2. 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-CTRIO2.

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

ladder logic) to CTRIO data, we recommend using the D2-250-1 or D2-260 CPU. These CPUs support Bit-of-Word

SPECIAL NOTE: For applications requiring multiple CTRIO modules, DirectLOGIC CPUs, and dynamic access (in
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-CTRIO2

Soll
000 |~

oooo

Cc3—H-cCo

ggon Cc3—H—C2
|:| |:| C3—H-C1
Y2—-L=Y0
H2-CTRIO _ ] Y3—L—-Y0
Y1=L=Y0
f L M2 — M1
|:| ™ 2M
Yo %
YO Y2
Yo v3

Cco Cc1
Cco (@]
Cco a

H2-CTRIO H2-CTRIO2 Function

Install jumper to internally connect the input commons 1M
TM-2M . L :
and 2M in order to reduce wiring if appropriate.

Y0-Y1 Install jumper(s) to internally connect YO to other Y
Y0-Y2 terminals in order to reduce wiring if appropriate. Connect
Y0-Y3 wire at YO.

co-C1 Install jumper(s) to internally connect CO to other C
C0-C2 terminals in order to reduce wiring if appropriate. Connect
C0-C3 wire at CO.

C3-C0 Install jumper(s) to internally connect C3 to other C
C3-C1 terminals in order to reduce wiring if appropriate. Connect
€302 wire at C3.

3-12 IM@M
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Wiring the H2-CTRIO(2) Module

The H2-CTRIO(2) module has two independent input

/C”IIR 6%‘%%(% channels, each consisting of 4 optically isolated input points
oK =T0 (LIA-1D on common 1M and 2A-2D on common 2M). The
ERED 01 inputs can be wired to either sink or source current. The module
= =102 has 4 optically isolated output points (pts. YO—Y3 with isolated

CTR2IEX] =13 ‘ commons C0-C3, respectively). The outputs must be wired so
H2-CTRIO positive current flows into C(n) terminal and then out of the
IN9-30VDC 5-12mA Y(n) terminal (see diagram at left and the schematic on page
OUT 5-36VDC

108 mox ” 3-17). Remember that the
) |, © 100 internal jumpers can be
ii @ O O o1& | used to connect the input
28 B P ® @ ©—1 commons or outputs/

28 | I P © puts/output
1c p @ —0 o——(D

2C | ) il commons together.

2D 1D p @ @740 o

Lo E© ® -6 010 ol The module is configured,

ﬂ_c b @ 0 " &0 0~ using CTRIO Workbench,

€2 r s = S D —0 "D _w| . . to accommodate the user’s

Yoroh @ @ o < o @7 o application. The function

SB[ D = nel A feach i .
=lah ) e = of each input (counting,

Y3 ® 7 ] timing, reset, etc.) and

output (pulse output,
discrete output, etc.) is
defined in the configuration

\_ Y, 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-CTRIO2.
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H2- CTRIO(2) Quadrature Encoder Wiring Example

314 |

Bt

o

NER

<

?ﬁ;

Power

S, O,

o

[a)
o

c2
Sourcing Encoder @

YZ@

<
[s)

(@]

®
DS ® e

<
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H2-CTRIO(2) TTL Quadrature Encoder Field Wiring

ISOLATION CTR +24\VDC
BARRIER N OUTPUTS
— o o
| m w2 E
U= Ee
2T =
| H2-CTRIO2
NSI0VDCE12mA
0UT 53600
T0mar
| ] 8
O
FC-ISO-
Brown: Power source* cisac O O
=] || 2l o
ENCODER Blue: 0V ==| O O
Black: OUT A—— =)= | 5| O
i = o) e
Purple: OUT A =z o
=| 2 | ©) o
White: OUT B ey O S
Differential Line R =0 jcon |
Driver Encoder Gray: OUTB | L
Orange: OUT Z |
Yellow: OUT Z
\ | PLC High Speed Counter
- Shield: Ground Interface Module
—_— e — —
* Use separate power supply to maintain isolation !
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H2-CTRIO(2) TTL Input Wiring

316 |

~
>
;

@

a

(ORISR

[S]

g

T

z
5

;.
)

2

YS@

(ORSIOVRSIR;

<

9 -30vDC
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Chapter 3: Installation and Field Wiring.

H2- CTRIO(2) Output Wiring Schematic

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

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

CTRIO

Output
+

+5t036VDC —— & ¥n

Load

Load

+
+5to 36VDC ——

5 Cn (where n=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

1A
2A @
@ 1B
25@ @
1C
ZC@ @
1D
ZD@ @
™
2M, GD
Step Amplifier @ @NC
5-36VDC c2
OPTO Power @,T“_ifg@ @CO 5—36‘\}/Di Step Amplifier
LU
Pulse (or CW)%j Fﬁ@ Yo * @ DIR +
Direction (DrCCW)@—“ ) C3@ @ .,74@ DR -
Cc1
o g 7)== & step
CTRIO - Sinking @w LS se-

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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Chapter 3: Installation and Field Wiring.

Solid State Input Device Wiring to the H2-CTRIO(2)

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.

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 I/O slot of any DirectLOGIC 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 DirectLOGIC PLC

+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
May 2000 or later:
H8 (CISC) v. 2.00
SH (RISC) v. 2.500

D4-450 Any v. 4.0, Build 16 or later

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 channels, (" COUNTER 10 N
each consisting of 4 optically isolated input points (1A-1D on oK R 1B
common 1M and 2A-2D on common 2M). The inputs can be A F1 1A F

. . . 2B F2 1B F2
wired to either sink or source current. e v 16 Yo

2D Y3 1D Y1

The module has 4 optically isolated output points (YO-Y3 on

isolated commons C0-C3, respectively). The outputs must be Tl
wired so that positive current flows into Cn terminal and then out N e

of the Yn terminal (See the diagram below and the schematic on oui’:ﬁ:

page 3-25). 1“51‘\’:‘:1 .
The module is configured, using CTRIO Workbench, to —
accommodate the user’s application. The function of each input T s |
(counting, timing, reset, etc.) and output (pulse output, discrete — %

output, etc.) is defined in
the configuration of the
module. o 2A

Refer to Chapters 5 and
6 to determine possible

|
:
9

2B

|

W

@
?

input and output I @
configurations. 0 @
NOTE: Field device wiring must -t oM @ i
be compatible with the module C @ @ NC
configuration. R L ) o

c2 @P—
See the notes below I——@

I

+
S
'

SIS E S EEIREIE @é
BB B S E SR EE)

for further details ! Y2 .
Lo - -

about power source = Gt

. . .. R X
considerations, circuit |+__@E Vi
polarities, and field . v3 ® @ — oo

. | +

devices. Also, refer to the B [l \_HCTRI0 - —D)

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.

Counter I/0O User Manual, 3rd Ed., Rev. F I 3_21


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 3: Installation and Field Wiring

H4-CTRIO Quadrature Encoder Wiring Example

@
28 @i

B _@ @L
@ D
@
@ NC
@<
@ Y0
@c

Sourcing Encoder &) Open Collector Encoder

@w
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H4-CTRIO TTL Quadrature Encoder Field Wiring

ISOLATION
BARRIER

PLC High Speed Counter
Interface Module

2A@ @1A

| @ 1B
2B
>
| & @
. FC-ISO-C 2C @
Brown: Power source | 1D
) =) 2D @
ENCODER Blue: 0V =« @ "
Black: OUT A E - | 2u @
Purple: OUT A ==| -z @ NG
= | NC @
White: OUT B = ko @ co
Differential Line ) = = fcou | c2
Driver Encoder Gray: OUT B - 1 @ @ Yo
Orange: OUT Z | = @
A Yellow: OUT Z =0 ov @ Ct
| [l |e®
o Shield: Ground =1/ » @ Y1
I =a|= L9 |vs @
b={E3 —3
* Use separate power supply to maintain isolation =& !
=| 2
=z
= ov
=| o
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H4-CTRIO TTL Input Wiring

324 |

NPN
General Purpose Transistor

N
>

N
@

[N}
(g

~
2 o

PPOODIDDD®

I
N

=<
IN]

In)
w

<
@

9 -30vDC
1O
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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
+
+51036VDC —— S
@ +
Load
@ +
Load
+
+5t036VDC ——

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

CTRIO
Output

@Yn

‘E 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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H4-CTRIO Stepper/Servo Drive Wiring Example

@ 1A
@ 1B
@ 1c
@ 1D
@ ™
NC
@ o 5-36JVDC Step Amplifier
@ +1/ @
DIR +
@ YO
@ C1 -
@ Y1

N n N I\
O g} @ >

N
<

PPPDDODOO®® DD

Step Amplifier

0O
N

5-36VDC

OPTO Power @—j }_—
puse  (orcw S+ | W

[
Direction (or CCW) @——l

<
N

0
w

<
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 @-—-—---—-——— |

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.

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 T1H-CTRIO

The TTH-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, TTH-EBC100 and T1H-PBC (Obsoleted 08/20).

The TTH-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, TIK-MODBUS and

T1K-DEVNETS.

For installation instructions, refer to the Terminator I/O Installation and I/O Manual

(T1K-INST-M)
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
T1H-EBC v. 1.0.444 or later v. 2l or later
T1H-EBC100 Any Any
T1H-PBC** v. 1.1.10 or later v. 2D or later

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

** T1H-PBC obsoleted 08/20.
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Wiring the TTH-CTRIO Module

The TITH-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 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.

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
®‘®®®®®®®®®®®®®®® TIH-CTRIO @
1A‘1B 1C [1D| YO |YO [Y1 |Y1 [2A |2B |2C (2D | Y2 | Y2 | Y3| V3 Dj
OK ERR CH1 CH2 -
D\DDDDDDDDDDDDDDD ©c o000
Channel Commons } J {
‘@‘@@@@@@@@@@@@@@@ 1A BICID YOV 2A 282020 Y2Y3 [
‘1M‘1M1M1M cojco|Cl|Cl|2M|2M|2M| 2M| C2| C2| C3| C3 QOO _— ofi
(ojojofojojofofo]ofololojolololo SISESISISESISISINISESISISISESISISH
User Bus T erminals (no internal connection to CTRIO) @ @ @ @ @ @ @ ©® @ @ @ @ @ @ @
@‘@‘@‘@‘@‘@‘@‘@ @‘@‘@‘@‘@‘@‘@‘@ @@@@@@@@@@@@@@@@
\ USER BUS 1 | 11 USER BUS 2 | ;@g L—‘ 9) ,—J
0i0l0l0j0j0j0j0]0lolo]0jo[0]0]0 o
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
olololo|o]o|o]o]co]o]o[o]o]o]@

m‘ 13‘1: m‘vo Yo [v1|v1[2a[28 ‘zc 20 vz‘ V3| v3
NPN Device D‘D‘D D‘D 0|0|0 D‘Q‘D i D‘D‘D PNP Device
\

Output | Output

- J NPN Device PNP Device Lf*

Output

<
s

=

Channel Commons -+
olololololo|o]o]o]o]o[o]o]2]
1M‘1M‘ cofco|c1|c1|2m ZM‘ZM 2M| CZ‘ CZ‘ a CS‘

0|ojojojojo(g[glojojojo/o]0]
‘ [

—_

User Bus Terminals (no internal connection to CTRIO)
olo|oloe|o]o]o|o]o]e[o]o[o[o]e
I USER BUS 1 ] USER BUS 2

olullolofo[ololyaluofy]ofo]o
T

\ -
9-30vDC

USERBUS 1 = 1M = +24VDC
USER BUS 2 = 2M = 0VDC

T1H-CTRIO Output Field Wiring

Input /Output Channels

ElREEEEEE R R EEREEREE

‘1A‘1B 1C [1D| YO [YO [Y1 |Y1 |2A |2B [2C [ 2D | Y2 |Y2| Y3|V3

Lojofofofglojglofolo]olofof[o]o

()

CTRIO
Source To Load E.j Channel Commons
From "Y0"

- ElEREREERE R EEEEREE

‘1M‘ 1M| 1M| 1M| CO| CO [ C1 | C1|2M|2M|2M| 2M| C2| C2| C3| C3 CTRIO

il A P o A ] A D sk From Load

+

User Bus T erminals (no internal connection to CTRIO)
olololo|olo]o]o]oo]o]c]o]o]e]@
\ USER BUS 1 || USER BUS 2

glyfolofolofoleply[wlofofafa]o

+
5-36VDC_

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

Input /Output Channels

Q0|0 |0|0|0|0|0]|0|0|0|0|0|0|0|0
NPN open co"ectoroutput 1A | 1B|1C | 1D | YO |YO | Y1 [ Y1 |2A |2B [2C |2D|Y2 | Y2 | Y3 Y3

Encoder plyojojoyoopoioio|ojojo|olo

B Channel Commons

Q|0|0|0|0|0|0|0|0|0|0|0|0|0|0|@

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

Y o0jojoojojo|ojo|o|ojojojo|n

Power + User Bus T erminals (no internal connection to CTRIO)

PR REEREEERERRRREREREER
\ USER BUS 1 || USER BUS 2 |

Gnd - plglojojojofoplylglojojojo[ofo

USERBUS 1 = 1M = +24VDC

+
9-30VDC _ USER BUS 2 = 0VDC
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T1H-CTRIO TTL Quadrature Encoder Field Wiring

ENCODER

.'

Differential Line
Driver Encoder

Brown: Power source*

ISOLATION

BARRIER

Blue: 0V J
Black: OUT A=

Purple: OUTA

White: OUT B

Gray: ouUTB

Orange: OUT Z |
Yellow: OUT Z

‘. - Shield: Ground |

U —

* Use separate power supply to maintain isolation

TTL Input Wiring Example

Input / Output Channels

2000|000

YO ([Y1|Y1|2A 2B 2C (2D [Y2

Y2 Y3 |Y3

gjgojojojojojojojojo

Channel Commons

Q0|00

Cco C1{2M|2M[2M2M |C2

C2|C3|C3

0jgojojgojojojo|ojojo

oo

PLC High Speed Counter Interface Module
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T1H-CTRIO TTL Input Wiring

Input /Output Channels
ElEEEEEEE R R EEEEERE
GeneralPurh;:';‘eTransistor ‘1A‘1B 1C (1D | YO |YO (Y1 |Y1 |2A (2B |2C [2D| Y2 |Y2 | Y3| Y3
[plo]plo[o]ofofo]ololojojolo]D
TTL Device
100 Channel Commons
AR EIEEEEEEEEEEEER
1M‘ 1M| 1M| 1M| C0| CO | C1 | C1|2M|2M|2M| 2M| C2| C2| C3| C3
- - —(ojojo/o[ololo|ojolo]o[o[o[0]o
User Bus T erminals (no internal connection to CTRIO)
, olo|ololo|o]olo|o]olo]e[o[o]e]@
TTL Device [——userBUS 1—— | || USER BUS 2 |
ojojofojojojojojo[o[o]o[o[o[o]D
e
TTL Device >
-
TTL Device

1
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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.

5 ¢n (wheren=0, 1,2, 3)
CTRIO
Output
+
+5t036VDC —— & ¥n
@ +
Load
@ +
Load
+
+5t036VDC ——

&5 cn (where n=0, 1,2, 3)

CTRIO
Output

@Yn

‘E 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

ElEEEEEEE EREEEEREE
‘m‘m 1c [ |vo|vo [v1|vi[2al28 [2c [2D|v2|v2]| v3| V3
— ‘D‘DDD?DB‘DDDDDD‘QDD
OPTO Power @—;{BM Channel Commons Step Amplifier
e remS Q00|00 |0|0|0|0|0|0|0|0|V|©
1M| 1M| 1M| 1M| CO|[ CO | C1| C1|2M|2M|2M| 2M| C2| C2| C3| C3 @ DIR +
Diecton. (or CCWES)Y 0[0(0/0]9]0[g[0]0]0(0l0j0[g0]Y s-36v0C
R me T
User Bus T erminals (no internal connection to CTRIO) @ STEP +
FEEEEEEE R R R EEEERE
\ USER BUS 1 B USER BUS 2 ‘ S step-
D‘D‘D‘D‘D‘D‘D‘D D‘D‘D‘D‘D‘D‘D‘D

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.

Counter I/0O User Manual, 3rd Ed., Rev. F I 3_3 5


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 3: Installation and Field Wiring

Solid State Input Device Wiring to TTH-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.

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.

Sensing Circui

=3

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

3_36 I Counter I/0O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

CTRIO WORKBENCH, APTER
OVERVIEW

In This Chapter...

Configuring a CTRIO Module for Do-more CPUS........ccmmsssmsssssssss s 4-2
What is CTRIO WOrKDENCR? ... s sssssssasssssens 4-2
Getting Started with CTRIO WOrkKbencCh.........ccocuricsmnnnsmsssssssssssssssssssessens 4-3

Module Modes Of OPeration.......s s s snsas 4-6



- 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
1/O status and functions, and have diagnostic control of module functions.

= 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 udility
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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Getting Started with CTRIO

Workbench

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

Offline CTRIO Configuration

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

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

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

o Dommerg: 2 3Com NIC Liiities
as shown below, click on the Select B settnge [ Accessories
PLC button. Select desired PLC or ] sewch B | CTRIO WE 2 - Directlogic PLC
interface device. @ Help @ Jasc Software nii| CTRIOWE 2 - EBC + WinPLC
1 acrobat Distiller 5.0 c 2 - OFfli
e 012 ] -
B2 CTRID Workbench =10 x| .. . .
i~ Current PLC ~ Current Madul Madule Statu: i Config Operations —— lee .()nly llr{lltatlons n the
i | M ockie Med: [ e ||| LV e Offline version are that
o — Son Tins _se=iiee || B Monitor I/O is not enabled and
EiSE Mak Scan T :
[ o Susemn fine Wik Fie connecting to the CTRIO(2)
Comm Status pser: [ . e .
 ffne = e Read il from the Offline utlhty 1s not
TN — —— possible. Save the configuration
[ Installed Moduss | Gy _ file to disk and connect to
S Bl | the CTRIO(2) using the
ST ol appropriate Workbench support
oo Unassined | | Specisl version, then write the file to the
Resean chz/w’— Cancel Unassigned | CTRIO(Z)
P " S — Hardware Irifa
B alme— |
Total Blocks: [256 1/0 Map. Inputs: [ s Dutputs: | (e Cariy
FieeBlocks: [ 243 | | Proset Tables.. | 7otal Praset Tables: [0
Config Staty
ey Pulse Profiles | Totg) Pulse Profiles. 0 uit |
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Online CTRIO Configuration

To configure the CTRIO(2) module Online, a CTRIO(2) must be installed in the PLC base
or Terminator 1/O system, and the system power must be on. The PC communicates with
the CTRIO(2) module through the PLC or interface device port.

DirectSOFT Users =
C he PC to the CPU, DCM or ECOM [ |
onnect the PC to the , or .

module. Iflinked 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 |5 s v |

CTRIO(2) module.

T DirectSOFT users will find CTRIO Workbench in
the DSLaunch Window’s Utilities section.

File View Help

+gaf DirectSOFT on the Web
| Applications
[ DirectSOFT & Programming
-9 Utilities
.. ] Visit AutomationDirect
I_] Visit Host Engineering
|_] Host Forum, FAQs, Downloads...
- CTRIO WB 2 - EBC + WinPLC
- CTRIO WB 2 - PBC
[HE] CTRIO WB 2 - Offline
ERM Workbench
DBWin32 Logger
3 DNLoader
- NetEdit3
|

WinPLC, EBC and PLC>ERM>EBC Users

Connect to the PC with the RJ45 Ethernet port on the
WinPLC or EBC interface T =
dCViCC dirCCdy or Via hub’ i| CTRIO Workbench - DirectLogic PLC

. h (C h nfi| CTRIO Workbench - EBC + WinPLC
switch, etc, (Connect to the - A
ST-style fiber optic port on the B e workben:
Hx-EBC-F units). £ hetet

CTRIC WE & - Directlogic PLC
Access the WinPLC and CTRIO WB 2 -EBC + WinPLC
EBC support version at

CTRIO W8 2 - Offline
CTRIC WE 2 - PEC

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

A prompt will appear to establish B3 IR0 orkpench I
H ~Cunent PLC  Curent Module - Config Dp
an Ethernet link to the CTRIO(2) e i o s U
module. Descrption Scan Time: [ E— Read Module
‘Eumm . Select Ethernet Device e SN WicFie
I Device ead Fie
. . . Select PLC I—‘ﬁ TeRIP Type: [ HZEBC &I
NOTE WInPLCS WI” need to be glVen an IP Etheret Devices: IPadd: [ 101731 ity Furctions——
R . Installed Modules— O h e Name: | 208EBC
address before connecting with Workbench. - —c— Honiar1i0_ |
EBCs will need to have an address selected by o ’m‘“m‘ﬁ“e ot
D{P Switch or via NetEdit before connecting S i
with Workbench. Fesean Ui |
onta Cancel Hardware Info
Total Blocks: [ M Inputs: L — Ml
FieeBlocks: [\ | PrsetTables.| ToraPraset Tables: =
]Lmams Pulse Profles | Total Pulse Profiles: [ Quit |
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PBC Users

Connect PC to the RJ12 serial port on the PBC
interface device.

—~p—— ———
Uninstall

ERM Woarkbench ?
CTRIC Workbench - DirectLogic PLC

CTRIO Warkbench - EBC + WinPLC
MetEdit I
DBEWin3Z Logger

CTRIO WE 2 - DirectLogic PLC

[zl

2]
|

EIHEENE

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

i

nfi| CTRIOWE 2 - EBC + WinPLC

A prompt appears to establish a serial link to the | CTRIO WE 2 - Offine
CTRIO(2) module. ;
[®2 CTR10 Workbench =1o] x|
By ELE: e Modue ~ Corfig Op S l h P C . 1 W kl:) h
Tope: ol Name: Moddeblods: [ Wiite Module: C.CCt the seria port orkbenc
— Seon Tine: Fesdo will use to connect to the CTRIO(2)
I MaxScanTimer [
v | —2==_| B module.
| 05 versio I Read File
Select PLE m | o
[ Installed Modes— | copiigi.. a— oK
Ch1/Fn1

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

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

Successful On-line Connection

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

. B2 CTRIO Workbench I [ |
In Workbench’s Configuration — S — B
dialog, after successfull T2 i o Modde Moc: RNNER | | iz hodie
g y DL250 [eTRT

configuring the module, toggle Comm Lk Deeciplin e 425 s Flsad Moo

[ 250(1)KSeq Max ScanTime: | 562us o
the CTRIO(Z) module between Cornr Status: Booterversion: [ 102 —I
Program Mode and Run Mode I— OVeriew 2T || Readfle

. Select PLC

and enter the Monitor I/O [ smre ] o Uy Fu
dlalog ~Irstaled Mocties— | Conig i
Quad Counterw/Capte 0ut 041 Pulse ulpit Moritor /0

Ch1/Fnl

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

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

Config Status

Same s Module Pulse Profiles | Total Pulse Profiles: 7 Quit |

Counter I/0O User Manual, 3rd Ed., Rev. F I 4 5


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 4: CTRIO Workbench, Overview

Module Modes of Operation

Program Mode - Configuring the CTRIO(2) Module

On the CTRIO Workbench main window, a single button ] ,-;;ﬁe '
toggles between Run Mode and Program Mode. The Module g‘lg

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.

’/ Utility Functions——

In the lower left corner of the main Workbench dialog, is the
Config Status indicator. If the current configuration is different
from the CTRIO(2) and different from any saved files, the
indicator will display the word “Changed”. If the current
configuration has been written to the module or a file, the Contig Status
message will read “Same as Module”, “Same as File”, or “Same as *Changed™

Both”.

1~ Config Information
Total Blocks: | 256
Free Blocks: | 247

After the configuration is created or changed in CTRIO
Workbench, it must be written to the CTRIO(2) module.
This is accomplished by returning to the main CTRIO
Workbench window and clicking on “Write Module”.

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.

? Program
143 us

412us

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

Run Mode - Start Processing 1/0 Pulses with the CTRIO(2) Module

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

NOTE: The CTRIO(2) module will not enter Run Mode if it does not have a valid configuration.

a6 |
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Suspend (Output Reads) —

In Monitor I/O, Work Independently from the Controller

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

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

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

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

Configure I/0 Dialog Overview

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

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

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

|' kadule Canfiguration

Config10... |

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

H2, H4, T1H-CTRIO, H2-CTRIO2 HO-CTRIO(2)
Configure 1/0 Dialog Configure 1/0 Dialog
Conigure 10 X Y

Channel 1 | Charnel 2| Outputs | Channed 1 | Outpus |
Inp - Function 1 o ~Function 1

[rrr— [rrr— [rrrT—

Quad Counter Pulse (Step/Dir) Quad Counter Pulse (Step/Dir)

Pulse [Cw/CCW) Pulse [Cw/CCW)
E|E=E IR EEE (ol
Functiong——————————————————— - Function2——————————————————— —

[Cev— [CET— [rrrr—
E Pulse Catch Fiaw E E Pulse Cateh E

Edge Timer Pulse (Step/Dir] Edge Timer

Duial Edge Timer Pulse [Cw//COW] Dual Edge Timer
E Pulse Catch Raw E E Pulse Catch E

Edge Timer Edge Timer

Dl Edge Timer Dual Edge Timer

Cancel Cancel

The input options are listed by function. Four boxes labeled A, B, C, and D correspond to the
|ZI DL input terminals on the face of the module (1A-1D or 2A-2D; A-D for the HO-CTRIO(2)).
] win The Output functions are listed as 0, 1, 2, and 3. The numbers correspond to the markings
M " 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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Input Function Selections

The module supports five primary input functions: M o
+ Counter: Supports up or down counting using single-ended encoders (or (other sin- |Zl Win
gle-ended pulse sources) as inputs. M m

*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/O dialog box.
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Counter Function

The CTRIO(2) module supports up or down counting using
|zl DL single-ended encoders (or other single-ended pulse sources) as
inputs. Encoders, proximity sensors, etc., can be connected to
V] win Input A and/or Input B on either channel or both channels.
M NI 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 Output Preset Tables (6-8), for details.

~ Y
& >
o @ >

N
S
]

~
5}

%

9]
=

z
S

0080 O

o
N

s

‘E NOTE: To insure proper operation, the field device wiring and the

<
N
~

08§08

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,
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 edge of
. =
the pulse, the falling edge, or both. The B

Channel 1 | Charnel 2] ww;|
button with the graphical representation of @}Z'i *Fw‘-ﬂ"‘H
a pulse (c) toggles between these options. il e - ﬂ R
3. 'The Reset value is assigned by clicking Q
in the darta input field (d) and typing a B
value. This value is for hardwired resets. O}

When the hardwired reset is activated, the
count value returns to the reset value.

4. The last remaining decision to be made
is about scaling. Clicking on the button »
(e) with the ruler symbol opens the G
Scaling Wizard. The Scaling Wizard
is intelligent in that it offers scaling
options that are appropriate for the
input selections. The scaling wizard
will be discussed later in this chapter.
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Quadrature Counter

>

The CTRIO(2) module supports quadrature counting  [* @m
M DL using quadrature encoders as inputs. Connect the =) @C
i encoder to input A and input B on either channel. A )
] win @ _n A
second quadrature encoder can be connected to the =)
|Zl NI other channel. The C and D inputs are available to @ o

S)

control the quadrature input counting. The C and

D inputs can be used for Reset, Inhibit, or Capture. “@ ico
These functions are explained later in this chapter. “D
The CTRIO(2) discrete output(s) can be assigned to “2 @01
the Quad Counter function using the Preset Tables vy @

dialog box. Refer to Chapter 6 Creating and Using the "

Output 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

1
quadrature counter inputs to terminal 1A e s |

~ Function 1

Quadiature Counter <

and 1B, select Channel 1 tab near the top
of this window and click “Quad Counter”
in box A. Notice that input B options are
now grayed out and slaved to input A. O e

0]

Unassiane
Flaw

& Fulse (Step/Di]

E CountIn 1X Pulse (Cu//CCW)

Discrete on Chl/Fri

Gz b
At this point, there are three decisions to
make regarding quadrature input:

~ Function 2

1. A multiplier can be applied to the E“}*{?”’D’%‘E‘L,h
quadrature input to increase its

resolution. Select “1X”, “2X”, or
“4X.” (1X = pulses processed on
leading edge of input A, 2X = pulses
are processed on both edges of input A,
4X = pulses processed on both edges of
input A and both edges of input B).

Unassioned
Raw
Discrete an Chl/Fril

aaaaaa

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

to a time period long enough to guarantee that it is seen by the CPU scan. CPU scans
M DL necessarily vary with the length and complexity of the user’s program. A scan frequency of
|Z[ win  several milliseconds is possible. On a conventional discrete input module, if a pulse is shorter
M NI than one scan time, there is a chance the CPU will not see the pulse.

The CTRIO(2) module’s Pulse Catch function sees the fast incoming signal and holds its
status in a status bit until the CPU can

see it. A discrete output(s) can also be ‘SI =
tied to follow the Pulse Catch input. e [ Forcion
7| Puise Catch er— (|
199395 NOTE: To insure proper operation, the field device ] picern | Aty

‘E wiring and the configuration must be compatible. e [, s e

For wiring information see Chapter 3 “Installation | — | G5 F il

and Field Wiring". o Bt an il

Notice that the module’s four input —

terminals are represented by the A, B, Ef gﬁﬁm w E|

C, and D boxes along the left side of OuelEdaeTimer Sauty

this dialog box. If wiring an input to

terminal 1C, select the Channel 1 tab il w I E|

near the top of this window and click

Pulse Catch in box C.

Three selections must be made in Carcel

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 Minimum Width In

state, use rising edge as trigger | | |
OFF and falling edge as trigger >l e

ON for the reverse situation. ”

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

PE . » Pulse Catch
Minimum Width In” field. output

3. 'The final decision to be made |{_>|
is the length of pulse the Pulse OUT Width
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.

5_6 I Counter I/0O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 5: CTRIO Workbench, Configuring Inputs.

Edge Timer

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

>

M The CTRIO(2) discrete output(s) can be assigned to the *2 @m
oL timer function using the Preset Tables dialog box. Refer =) )
M win to Chapter 6 Creating and Using the Output Preset Tables |~ @° c
Mn (68 for detils. Pl | LT LT
A scaling option is available with the Edge Timer to m@ "
convert the time measured to a calculated rate, like flow or ) g
velocity. “@ °
NOTE: To insure proper operation, the field device wiring and the Ca@ e
configuration must be compatible. For wiring information see Chapter 3 @ "
“Installation and Field Wiring". =] o

Notice that the module’s four input terminals are

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

Configure 10
At this point, four decisions must be made Chomr 1| cratz|
regarding the input at 1C. E T
. . . ] edern g
1. First, designate which edges to =
165 Run r
use. There are four options: s e
. Rising edge to — ] e
rising edge —
+  Falling edge to UL
falling edge
«  Rising edge to
falling edge e
LI
. Falling edge to

rising edge

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

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

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

MV o
V] win
M m

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
edges, falling edges, etc. The choices are summarized in the tables below. The CTRIO(2)
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 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 Timerat Function 1 | | Dual Edge Timerat Function2 |
Rising edge of C to rising edge of D s 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
o
- 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".

538 |

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

Configure 10 x|

Channel 1 | Channel 2| Outputs |

i~ Function 1

Inpul
Dul Edge Timer i Unassigned | J
B <l v
T Pulse [Step/Dir)
D il | L= Pulse (CW/CCW)
(SR Discret an Chl /Fnl
Fres Run r
E Enable Timeout [~ | Unassigned | m
Counter Fay
Timeaut |0 us Discrete on Chl /Fril

- Function 2

Unassigned M J
Pulse Catch Raw I?
E dgs Timer Pulss (Step/Dir)

Pulse [CwW/COW)

Discrete on Chl/Fril

E — |
] Fan )
Discrate on Chl /Fril
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At this point, four decisions must be made regarding the input at 1C or 1D.
1. First, designate the pulse edges to measure between.

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

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

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

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

Raw
Timeout [0 us Diserete an Chl

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

Raw
Discrete on Chi/Fni

Cangel

Counter I/0O User Manual, 3rd Ed., Rev. F 5_9


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 5: CTRIO Workbench, Configuring Inputs

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

E Reset

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
1/0 dialog box, then the selected input functions do
not use the reset modifier.

|
E |Inassigned

B

®§

©

ZBGD

o

S

Sl

S

2

@E

Zz
s

0080 O

o
S
Q
g

VZ@
03@
V3@

008

~

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

510 |

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.

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

M o
V] win
M w

Reset
WValue

—

\
- | 2
n1n‘1 A
L L
|
i
i

R R

Edge Reset

>

Y
>
@

~
©
)

S

~
S
2

)
=

SIS RS
D eDs o o

Zz
S

o
S)
A
8

=
N

ORSRS
DS O 6

=

\ \
1 | | 1

n- n‘ A
|

R R

Level Reset



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

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

M Win Capture FN1 “snapshots” the current count into the 2nd DWord register (Parameter 2). The

[l m  Capture feature is available with a single-ended Counter on input A or a Quad Counter on
inputs A and B.

— 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 FNT 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/0O User Manual, 3rd Ed., Rev. F I 5_1 1
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Introduction to the Scaling Wizard

M o
1 win
M m

Scaling raw signals to engineering units is
accomplished using the Scaling Wizard. Start
the Scaling Wizard by clicking the ruler
button on the Configure IO dialog box. This
button appears only after one of the Counter
or Timer functions is selected.

— Function 1

il Counter
E Court In L |

@

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.

Reset
Walue

—

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

Scaling Wizard Examples for Counter Functions

On the Scaling Wizard select the appropriate scaling type:

*  None, Position, or Rate.

Scaling Wizard - Select Scaling Type
No scaling is accom- | | | |
. . Scaling ype Function Used with... Moles
plished if the None but-
" Mone Mo scaling provided

ton is selected.

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

(93 . H units using lingar interpolation. User Quad counter position, size, et
«  Position scaling is POy i s, . i
. f sealed and max scaled values
r -
approprlate or measur " Rate Caonverts count rate to engineeting Counter Tupically uzed fiar units of speed, fow,
H H et units by sampling count, normalizingto  Quad counter wvelocity, ete. Rate is prefened over
ing distance, position, desired timehase, and scaiing to Interval for count frequencies aver
. engineering units. BkHz, although it may be used for lower
or size. :ﬁi‘;ewies with increased sample
M Rate scahng 1S appropri- [ Fitenyal Conveits count lime (o enginesiing~~ Edge Timer Like Rate, Interval is typically used for
units by measuring pulse width, Dual Edge Timer urits of speed, flow, velocity, ete.
corverting to frequency, nomalizing  Interval Timer Interval is prefened over Rate when the

ate for velocity, RPM,

flow, or similar rate

to desired timebase, and scaling ba
engineering units.

count frequency is lower than SkHz.
although it may be used as high 10kHz
with acceptable accuracy.

ments.
based measurements —
Read the Notes and other B ——————————————————————

information on this panel before leaving this window.

NOTE: Ifthe 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)

512 |

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 DirectLOGIC 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 Engineering Units: (up to 4 characters)
of engineering units is entered.

Scaling Wizard - Output Settings

Output Format: Floating Paint

Integer [rounded)

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

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

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

Scaling Wizard - Position Settings el [ | ezt I

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

[ Paosition Scaling Calculator

Enter a raw count value bo confirm scaling
configuration.

RawValus: | 250 counts

Scaledalue: |75 pds

Carcel | < Back | Firish I
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Rate Scaling (Counter)
To select Rate Scaling, click the radio button beside the word Rate.
Click Next to move to the Scaling Wizard - Output Settings dialog box.

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

. . . 0 ; . HPM
the field for engineering units. Enter an Engineering Units: [P fup to 4 characters)

appropriate value for Rate Scaling, RPM, Output Fomat: ¢ Flaating Faint
fps, flow, etc. Seven data types are available ; Integer founded)
. . . Integer «10 [1 implied decimal place]
including BCD (to make values more easily  Integer 100 [2 implied decimal places)
used by DirecLOGIC PLCs). (" BCD (raunded)

" BCD 10 [1 implied decimal place)

" BCD %100 (2 implied decimal places)

Cancel | < Back | Mext > I

Click Next, to open the Scaling Wizard Scaling Wizard - Rate Settings
- Rate Settings dialog box. On this panel ~ Unit Desfirfien
enter the counts per unit of time and the Caurts £ urit. 1700 | Rats Sealing Calculator
time base. A scale offset is also provided to ST el ocid o
adjust the result by a constant amount. configuration.

Unit Time Baze
'This window contains a calculator to double PO Cous nsample: [5000 =]
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. £ hous ScaledVale: 00
As an example, with a 1000 pulse/ ~ Cale Option _
revolution encoder used to measure RPM Caontervat |'© hms "D_ata R —
(of the encoder shaft), enter 1000 for the min o ma
Counts/unit and “minutes” as the Time

Base. A check using the calculator (over a o |
sample time of 1000 ms = 1 second) reveals Corcdl | _<Back [ Fiid
that 5000 counts equals 300RPM.

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

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

Calc Interval — This tells the CTRIO how often to calculate the rate. Choose a Calc

Interval larger than the slowest rate at which pulses will usually arrive.

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

Scaling raw signals to engineering units is accomplished Er— =
using the Scaling Wizard. Start the Scaling Wizard by @ ﬁl
clicking the “ruler button” (a) on the Configure 10 dialog Eaeins
panel. This button appears only after selecting one of the b [
Timer functions. o] == i
Free Run T
“ea = ez

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 Scaling Wizard - Qutput Settings

the field for engineering units. Enter an
appropriate value for Interval Scaling, RPM,
fps, flow, etc. Seven data types are available

Engineering U nits: IE [up to 4 characters]

Output Farmat: " Floating Point

. . . & |nteger [rounded)

including BCD (to make values more easily Py -

used by DirectLOGIC PLCs). Click Next, ; Integer 100 (2 implied decimal places)
. . . BECD [rounded)

to open the Scaling Wizard Interval Settings ‘2 550 B0 ot o

dialog box. " BCD #100 (2 implied decimal places)

Cancel | < Back | 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 the engineering units to equal 1 unit — Unit Definition Data Smocthi
of measure. Then, select the unit time _ ’V A R
Counts £ unit: |2 j—

base (of the engineering units).

For example, use interval scaling to Scale Dffset [0 |
determine the revolutions per second

Interval Scaling Calculator

Uit Time Base

. . . . Enter a pulze interval (in
(RPS) of a rotating ObJCCt with plckups € il ‘ microseconds] bo confim scaling
milhzeconds ! I
every 180°. At 1 RPS, two pulses CEHEMRER:
: . . % seconds . -
will pass in 1s (seconds is time base of  minutes Puke Time: |250000 =
engineering units), so enter 2’ in counts/ " hours Scaled Valve| ZOORFE

unit and select seconds for Unit Time

Base. Cancel | < Back | Firizh I

To verify, enter the time between pulses
in the calculator. If the device were
rotating at 2 RPS, a pulse would occur every 250,000%s.

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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Ch 6:
- apter

CTRIO Workbench, Configuring Outputs

Configure I/0 Dialog Overview

V] o
V] win
V] m

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
are available.

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

For DirectLOGIC users, click on the “Config IO...” button
to arrive at a dialog box shown below. Notice that the
window has a tab for each input Channel. Remember that the
HO0-CTRIO(2) only has one input channel (left graphic).

kadule Canfiguration

|[ Config 0., |

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

Configure 10

Channel 1 | Chanrel 2

HO-CTRIO(2)

Configure 1/0 Dialog Configure 1/0 Dialog

Outputs |

p P ~Function 1
 Unassined | s | Unassigned | Unassignec
E Counter Flaw E E Counler Fiaw ﬂ
Duad Counter Puise (Step/Dil GQuad Counter Puise (Step/Di]
Fuise (Cw/CCW] Fuise [Cw//CCW)
m Counter m Counter
~Function 2 ~Function 2
E Pulse Catch E Pulse Catch E
Edge Timer Edge Timer
Dual Edge Timer Dual Edge Timer
E Pulse Catch E Fulse Caich E
Edge Timer Edge Timer
Dual Edge Timer Dual Edge Timer

M o
V] win
MV m

62 |

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
complete. For example, you might click on Pulse(step/dir) in the “0” box, then OK to
return to the main Workbench window. Once you arrive back at the main window, you
must click 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):

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

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.

*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.

*(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.

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 are
saved as File 1 through File 255. The module
has 256 Total Blocks of memory allocated for
Pulse Profiles and Preset Tables usage.

Counter I/O User Manual, 3rd Ed., Rev. F

Pulze Profile 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... |

Config Information
Tatal Blocks: | 256
248

Free Blocks:

Config Status

Same as Module

10 Map... |
Preset Tables... |
Pulse Profiles |
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Raw Output

The CTRIO(2) module supports a Raw output mode that »g =/

allows the CPU/controller program to have direct access to ez

MV o - D e
the module output points. Each output can be configured )

[V] win  for Raw output mode and each will have a unique control % &P

Mw bit D
®

ZM@ e
o, ©

NOTE: To insure proper operation, the field device wiring and the @ o°

configuration must be compatible. For wiring information see Chapter 3. ) o°

os ST L
s
Refer to (A-6) Output Control Bit Definitions (Raw Mode) in g"

Appendix A for Raw output control bit addressing.

Channel T | Channel 2| Outputs |

P ~ Function 1
m Unassigne:
uad Counter

Unass\ined m

Pule (Step/Di)
Pulse (Cw/CCW]

The module’s output terminals
are represented by the 0, 1, 2,
and 3 boxes (0 and 1 for the g .
HO-CTRIO(2)) along the right EulEi P 5
side of this dialog box.

- Furiction 2.

Edge Timer
Dual Edge Timer

Cancel
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Discrete Outputs

The HO-CTRIO(2) modules have two discrete outputs (Y0-Y1), -
all other CTRIO(2) modules have four discrete outputs numbered

Cutputs
V] o Y0-Y3(C0-C3). When the Discrete option is selected, a variety of ol
|Z[ win  functions can be assigned to the output: Single Preset, PLS, Preset Uowied —— [g]
M NI Table, Level Mode or Pulse Catch. Each function is described on the P el
C
. £

following pages.

Creating and Using a Single Preset
The outputs can respond to presets assigned by the user in the

Unassigred j
L [T

aw
Discrete on Chi/Fni

Configure 10 dialog.

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

grouped within functions and within channels in any manner selected s |
by the user. Fudse (Step/Di)

F'l_.l\se [Chd /CCW)
To assign single output presets, begin by selecting the Output Disciete on Chl /Fnl

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

Once the output selection is

made, a Preset button appears on
the Configure IO
dialog panel. The
button is labeled as
Tebletunter: [T Soc e || B shown. The leading numeral represents the number of the
output terminal. Clicking on the Preset button causes

W Etpres. | the Default Output Settings dialog to pop up (on left).

Default settings are loaded on power-up.

Raw
Discrete on Chi/Fni

— Select Default Preset Command

" Haone

0: Preset

' Load Table

o

Scales:

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

Six output functions are available (as shown in the figure
below). Set the Preset value in engineering units if the signal has been scaled or in raw count
if the signal has not been scaled. Refer to Chapter 5 for a discussion on scaling. Pulse On
and Pulse Off require a Pulse Time setting. The
Pulse Time is set in ms (1 sec = 1000 ms).

Edit Preset Entry

— Dutput Function— Brasa
Set Writes output ON (maintained) " Reset E et
Reset Writes output OFF ?. EE:EZ g; B T
Pulse On Writes output ON for specified time . ID— -
Pulse Off Writes output OFF for specified time ¥ "Rezet Bont
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 oL 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
|ZI Win  he CTRIO2 module configuration. Once created, it can be edited using the configuration

M NI application.

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

Configure IO x|

Channel 1 | Channsi2 | Outputs |

~Inpui ~Function 1

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

n
B Countln _1X Pulse [C//CCW
m Slaved (0 A urcesaned | m
Reset l—n Fan
Value Discrete on Chl/Fnl
~Funetionz2————————————————
Unassioned M J
E Fieset Fn 1 Faw 2
Pulse [Step/Di]
Pulse [Cw//CCW)
Discrete on Chl/Fnl
[Tl § L nassigned M ﬂ
D Inhitit Fr 1 Raw ]
Capture Fn 1 Discrete on Chl/Fril
Fulse Caltch
Edge Timer
Dual Edge Timer

ok Cancel

— NOTE: Since a CTRIO2 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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To create a PLS table, click the “Discrete Tables...” button (a) then click the “Add PLS
Table... (CTRIO2)” button (b).

5,
- Tables
U2 CrRIO Workbench Add Preset Table: |
i~ Current PLC - Current Module b Add PLS Table... (CTRIOZ)
Type: Name: k*
D220 Edt.. Edi.. |
Address Description:
[ =0ffine = Copy, |
Camm Status: Delete |
* Dffling
Select PLC |
~ Madule Canfiguration
rInstalled Modules — Config 0 B I
Chl/Fn1 TOErT Pilze Thutpulb
Step / Direction [ ——
Chl/Fn2
Ch2/Fn1 | Out 2 | Unassigned Special
Update Firmyare
Flescan | Ch2/Fn2 Out 3 | Unassigned
Hardwsare nfa
i~ Config Information—;
Total Blocks: | 256 OMap..  [inputs:[ V2000 Ouputs: [ V2030 Elear Canfig
sl | 25 Discrete Tabies... | &l tal Preset Tables: | 0
Canfig Status
*Changed** Pulse Profies Total Pulse 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).

x
File Numbsg “ Default Dutput State: & 0F € On d
Name: (G
Add PLS Entry..
X
Seals: |
Output ON when greater than or equal to: [45 e
AND less than: [235
NOTE: PLS Tables are ax Cancel
stored a3 RAMW counts.
The scales are provided
to simplify table editing by 0K
allowing value entryin
scaled units. Cancel

The table entries are very simple. Select a default value for the discrete output; the output
will be in this state if the input is not within a defined range (f). Add an entry for each range
of input values where the output should be in the opposite state.

NOTE: Unlike a preset table, events in a PLS table can occur in any order, even simultaneously.

Counter I/O User Manual, 3rd Ed., Rev. F
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Creating and Using the Output Preset Tables
Preset tables can be used on an input configured for a:
Timer, not scaled
Quad/counter, not scaled
Counter, scaled to position.
Click the “Preset Tables...” button
on the main Workbench dialog. This Preset Tables...
will 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.

Dutput Preset Tables E

— Preset Tables
Add..

File 1 - recipe 1

Capy |
Delete. .. |

E it

‘ 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  EITEERED =]

the current table entry. The next table entry Fiohumer |7 [T jiiFies. |
a

will not be evaluated until after the Pulse Name Pulse ON for 2000 ms ot 300

Output Time expires. fecipe 1

Scales:

The Pulse Time is set in ms (1,000 ms =
1 sec). 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.
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Fulse O for 2000 ms 2 T P

LDelete Preset

MEve g
Maove Down

Sort Azcending
Sort Descending

0K I Cancel |

Edit Preset Entry E

Output Function

& cel Preset

" Resst IilmI

" Pulse On

 Pulse Off Pulse Time:

' Toggle IU .-
" Reset Count

o]

Cancel |
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Using the Discrete Outputs in Level Mode

If a Counter or Timer function is scaled to produce a rate, alarm level settings can be used to
trigger discrete outputs at values predetermined by the

user. 0: Level
Click the Level button on the Configure 10O dialog.
This will open the Default Output Settings (Level |
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 * DN when valuz s greater than [evel
too frequently (chattering) near the Rate Level £ DN when value is less than level
threshold. ™ OFF when value is greater than level
“ON when value is greater than level” example: " DFF when valug is less than level
Consider a Discrete Output set to turn ON when
greater than 500 rpm and deadband is set to 10%. Lazl= 500 fprm
The output will turn ON when the level rises above
Deadband = I'IU 3: %
500 rpm. Due to the 10% deadband, the level must e
fall below 450 rpm to turn back OFF. See example o |
ak. Cancel
1 below. |

“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.
400 450 500 550 600
vobe —————————+—>
---------- ON
@ ON when Value 1T
is = Level Setpoint v
--------------- OFF
---------------- - ON
@ OFF when Value
is < Level Setpoint "
--------- 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 Pulse
Outputs Qutput Pair
Unassigned j Slavedto 0 j
~ E [ [
Discrete on Chi/Fr
Unassigned ﬂ
Faw I_
/[ Dizcrete on Chl/Fri
O ACCW Dizcrete on Pulze Out 0.1
/ Discrete on Chi/Fnl \
Pulse .
Output Pair Discrete
Slaved to 2 ﬂ Unassigned ﬂ Outputs
I_ Raw I_
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 [ZI DL
control (YO and Y1). The outputs can be configured for CW/CCW, or step and )
direction operation. The outputs respond to profiles defined by the user and V] win

called by the user control program. The following pulse profiles are supported: M NI
* Trapezoid
*S-Curve
* Symmetrical S-Curve
* Dynamic Positioning
* Dynamic Velocity
*Home Search
*Free Form
* Dynamic Positioning Plus (CTRIO2)
¢ Trapezoid Plus (CTRIO2)
* Trapezoid w/ Limits (CTRIO2)
*Velocity Mode!
*Run to Limit Mode!
«Run to Position Mode!

NOTE 1: There are three additional pulse profiles that are available but are not created using the Pulse Profile
Tables. These profiles: Velocity Mode, Run to Limit Mode and Run to Position Mode, are discussed at the end of
this chapter. For details on setting up and using the Pulse Outputs see Chapter 9 "Output Functions”.

Configure 10 x|

3

Channel 1 | Chanrel 2| Out

n - Function 1

tputs |
m ec Urassiohed
Faw
Quad Counter
Fuise [CW/CCW)
2w

=

Unassigned
Counter

Slavedto D m
Fucbonz——————
E Unassianzd Urassighed
Pulse Caich R
Edge Timer Fuise (5tep/Di
Dual Edge Timer
Limit ut 0
Limit Out 2
u e Slavedlo 2 E
Edge Timer
Dual Edge Timer
Limit Out 0
Limit Out 2
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6-12 |

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, click Add (or Edit).

Pulse Profile Tables

— Pulse Profiles

File 1 - Zawiz/o
F

Add...

x

This will open the Edit Pulse Profile dialog.

On the Edit Pulse Profile dialog, select one of the ten Profile Types.

Edit Pulse Profile

- Profile Infa
Name:

Profile Type:

Symmetrical 5-Curve
\ynamic Pasitioning
Dynamic Veloeity
Home Search
Free Form
Dynamic Pasiioring Plus [CTRIDZ)
Trapeznid Plus [CTRIDZ)
Trapezaid w/Limits (CTAIOZ)

Poak Freq
1000 Hz

Total Time
10.97 sec

Accel Time
1002 ms

Decel Time
1006 ms

——

Blocks Used: 1

Calculate Profile

Start Freg: |40 Hz

Pos Freq; |1000 Hz

 File: Stat
File Number. 4 Total Pulses: |10000 Accel Time: |1000 ms  Decel Time: |1000 me
Total Entries:

End Freg: [40 Hz

NOTE: The Hx-CTRID's pulse outputs are limited to 25KHz. This profile has been increased
to B4Hz to support the Hi CTRIOZ, while maintaining compatibilty with the HxCTRIO.

Cancel

Counter I/0O User Manual, 3rd Ed., Rev. F
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- Chapter 7: CTRIO Workbench, I/0 Map

1/0 Map Dialog

The I/0 Map dialog panel is used to allocate base controller memory to be used with
|Z[ DL CTRIO(2) modules. Each module will require unique memory ranges for exchanging data
M win  with the base controller. All of the DirectL OGIC ladder examples use the “2 ranges” mode
M w 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,

click the button labeled 1/0 Map. [0 Map... |
The I/O Map dialog shows the controller I/O memory

used by the CTRIO(2) module, divided into three

groups: Input Functions, Output Functions and System Functions. Just below the Map

Display Mode field, you will see tabs labeled Input Functions, Output Functions and System
Functions.

Click on the Input Functions tab or Output Functions tab to display the CTRIO(2)
module’s assigned input or output functions (quad counter, pulse catch, pulse out, discrete
out, etc.). For each input and/or output function assigned, the I/O Map dialog displays
the Input Data (CTRIO > Controller) addresses and Output Data (Controller > CTRIO)
addresses based on the Map Display Mode and the starting I/O addresses specified (See
Chapter 10 for the memory map addresses and offset address tables).

Click on the System Functions tab to display the System Functions addressing. The
command bits are used when reading from and writing to the CTRIO(2)’s internal registers.
The other bits can be used to monitor the status of each individual I/O point on the module.

AAAAA I/0 Map with DirectLOGIC PLC (2 ranges mode)

‘E NOTE: Do not use "2 ranges” mode with a D2-240 CPU.

|z[ oL When using the CTRIO(2) module with a DirecsLOGIC PLC in “2 ranges” mode, enter the
starting V memory location for the

Win  inputs and outputs in the appropriate

u fields at the top of the I/O Map
dialog. In the I/O Map dialog shown
here, note that the Input, Output and
Systems Functions addresses shown
are in word and bit-of-word formats.
Thus, word and bit-of-word addressing
will need to be used in the ladder logic
program to address the CTRIO(2)’s
control and status words/bits. Dv“zt;;‘auwTF([E&D:'D“EMWD] Dvﬁﬁalns'gfam!auff;wn] bt Do b Covolee TR0

foreae x

Input Map

Statting V adkhess fornpus: 2000 Starting ¥ adiress for oulputs:  [V2030
Range: |W2000-2025 Range: /20302081

w020 [vz05a
Range: Range:

Ingu Functions | Qutput Functions | System Functions |

EnableWite toPLC [V | - Output Map——  Enable Read fiom PLC ¥

[ Chi/ffn2-Edge
Input Diata (TR
/20042005 = P
V2005-201

] Input Dats (CTRIO->Contioller)  Input Data (CTRID->Controller)
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I/0 Map with DirectLOGIC PLC (4 ranges mode)
When using the CTRIO(2) module with a DirectLOGIC PLC in “4 ranges” mode, enter

M o the starting V-memory location for the word inputs and outputs and the starting V-memory
location for the it inputs and outputs. Control relays (V40600 range) would usually be used

Win for bit control.

NI In the I/O Map dialog below, note that Input, Output and Systems Functions addresses
shown are in word and Control Relay formats. Thus, word and Control Relay addressing
will need to be used in the ladder logic program to address the CTRIO(2) control and status
words/bits. Remember that the CTRIO(2) module will consume the address ranges listed in
all four range fields.

joran |

Input Map: €V - Dutput Mep Ensble Read fiom PLC [V

StatingV address for word inputs:  [¥2000 Stating V addess for word ouputs: [¥2030
Range: fv20002017 Range: V20302083

StatingV ackres orbitinputs: V40500 || SteingV adessforbeowputs: [VaceTq
Range: |\/40600.0-40605.15 Range: v40610.0-40615.15

Input Functions | Qutput Functions | System Functions |

[ Chi/Fnl-GuadCoumer | Chi/fr2-EdgeTiver |
Input Data (CTRIO->Controller) Input Data (CTRIO-> Controller) Input Data (CTRIO->Controller) Input Data (CTRIO->Controller)

V2000 2001 = Currert Count /20042005 = revious Time
V40800, (C1) = At Feset Value  [1/2008-2007 = Timer
/405008 (C10) = Captured Start

/406008 [C11) = Capture Cormplete,
/4080010 (C12) = Tirned Out

Output Data [Contioller> CTRID)  Oliput Data (Controler>CTRID)  Dutput Data (Controler>CTRID)  Output Data (Contaller>CTRIO)
VAB10.1 [C201) = Fleset 406108 (C210) = Enabls Caph

Coet | _repor. |
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I/0 Map with DirectLOGIC PLC with CTRIO(2) in ERM/EBC Network
— When using the CTRIO(2) module with a DirectLOGIC PLC in an ERM/EBC network,
0L firse 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 m CTRIO Workbench I/O Map starting V-memory location for the 4it inputs and outputs.

NOTE: Ifthere 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 I/0 Map example
below (bottom right). This corrects the word offset created by the 8-pt. discrete I/O module. In the example below,
note that V40416 Hi(8-15) is the starting ERM Workbench CTRIO input V-Map location due to the 8-pt. discrete
input module preceding the CTRIO module.

i Untitled - ERM Workbench =] |
Ele View Help
DS meggf s & F ‘1?\
- Ethemet Remete Masteu«{ — Ethemet Addiess Bl ~Module ID:
- | Sl Shalis 1. Configure ERM...
CFL:
Intertace: [T 0z [ [+ s [ [7 [& 2 Selet Slaves

Last ERM [ [0 [11 [12 [13 [14 [16 [16
Eror 3. Witte to ERM.
Click on slave # sbove

Tine of to see its Last Enor.
Head EF Stctus. | Tme
- Dearlast By | Slaves Enorlist |
Distaled EFH S1atus

1/0 Module [ 140 Paints [ PLCStat[ PLCEnd [ WMap [ Nates
Cresemveds Slave Status Bits XI0 W7 vAUAd
See Note ERM Status Word X0 X3 VA4S
Above —1 Disable Slave Command Bits ¥a0 Y317 V40514
'%VH\HZ—EBE Ethernel Address[0) EO 62 00 18 AD] on IF;
Slave 14510t 0 8 Discrets Input %340 A7 VADHE Lo(0-7)
Slave 1450t 1 96 Discrete Input %350 QB07 V40416 HB15140424 Lo(07)
96 Discrete Oulput viD MG VAOS15v4D522
12 word utput v2100 16:bit Binary:
& Doubleiilg oo \ it Bina
P 10 Map x|
Slave 1/510t 2 !
Smve 17200t 3 16D [ Map Display Mod Input ap ™
EBCAWINPLL - Native Addresses
EBCAWINPLE - Mative T4D Addresses Starting Y address for word inputs: 000 Starting Y addMsefor word outputs: |v21000
3C - Mapped to PLE through ERM
EEC - Mapped to PLC thiough ERM e T . -
Staring ¥/ address for bitinputs: ([40416.6 Starting address for bit autputs: CTVA0S15
 W— Rz \VAT4TE 5404247 Riiga V40515 0-40522.15

Input Functions | Dutput Functions | System Functions |

[ Ch1/Fn1 - Guad Counter [ Ch1/Fn2 - Edge Timer

I/0 Map with EBC/WinPLC
When using the CTRIO(2) module in an EBC/
DL WinPLC system (non PLC system), the addressing will
|Zl win  beshown as Native EBC/WinPLC addresses or if using
Think&Do, the addressing can be shown as Native
M NI Think&Do addresses. Just click on the desired mode in
the Map Display Mode field. The 8-pt module offset
described in the note above does not apply to EBC/
WinPLC or EBC/Think&Do systems.
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I/0 Map with an H2-PBC or T1H-PBC * Profibus DP Controller
When using the CTRIO(2) module with an H2-PBC or T1H-PBC native DM
Profibus addressing will be displayed in the I/O Map as shown below. L
For the TIH-PBC, the first two output bytes of memory are automatically .
reserved for the Hot Swap base-rescan feature. The H2-PBC does not support Win
the Hot Swap feature. M m

H2-PBC 1/0 Map

ove x
- Map Displ Input - C Io
SEICkEt— s ‘ T1H-PBC /O Map (see note below)
< —
T x
Range: =
Input Map Output Map
Range | —
Range: I Range: I
Input Functions - Output Functions | §ystem Funcions |
[ OupuO-Fubs{Step] | Dutput1-Fulss ictor] | Output 2-Unassigned Range: I Range: [
Input Data (CTRID->Contiole)  Input Data (CTRI0->Contioler]  Input Data (CTRI 0> Contioler)
7= Oulput E nabled Input Functions  Outpt 1 |
1 = Fosifon Loaded
22 utp Suspended | Oupt0O-Puke(Ste] |  Output1-PuseiDiecton) | Output 2-Disciete on ChiFnl | Output 3-Disciete on Chl il
Z Dutput Staled Input Data (CTRIO Controler]  Input Data (CTRIO Gontoler] _ Input Data (GTRID->Contollr)  Input Data (CTRID:» Gontollr)
&= CndEror 0= Ouput Evabld 80+ Ouput Evebled 90+ Ouput Evebled
7 = G Camplele 361 - Poskion Loaded 6.4 - Table Conplste 5.4 - Toble Conplete
36,2 = Dutput Suspended 386 = Cnd Evrar 396 = Crnd Err
36 4 - Dutput Acirve 387 = Cind Conplete 337 = Cind Complete
365 = Output Staled
Output Data (Contioler>CTRID)  Output Data (Cortroller>CTRIO]  Output Data (ControllersCTRID) | 366 =Cmd Ermor
36.7 = Crnd Complete
677 = Comrmand Cote
1519 = Farameter 1
2071 = Farameler 2
13 - Parameter
440 E natle Oniput Ouiput Dats Contoler>CTRID)  Ouiput Dt (Conioller> CTRID)  Dutput Data (Contoler>CTRIO)  Dutput Data (Contolers CTRIO)
Al =Bt 3031 - Command Code: 3637 - Cormmand Code:
44.2 = Suspend Quiput 32:33 = Foramete 1 3539 = Forameter 1
e ascio) 3435 = Parameter 2 4041 = Parameter 2
A7 =lreE=nEnd 1013 = Parameter 3 1417 = Parameter 3
480+ Enable Ouiput 430+ Enable Ouiput
437 = Process Cnd 497 = Process Cnd
Cancel Fleport Erp
45,7 = Process Cnd

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

Cancel Rieport Export

Creating an Offline File for H2-CTRIO(2)/T1H-CTRIO Module

For the TIH-PBC, enter a 2 byte Output Offset to accommodate memory used by the Hot
Swap base-rescan feature. This does not apply to an H2-PBC system. The example shown
below assumes the TTH-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
CC— = output bytes. You may need to refer to

Starting byt offsetfor inputs: [T || Sterting byte offset for outputs: C@_ the PrOﬁbuS USCI' Manuals (HZ‘PBC‘M
S = F / TIH-PBC-M) for information on

:
S L | bytes used by discrete and/or analog
b i S | | / I/O modules in order to determine the
e [ty [T I A appropriate Starting input and output

36.0 = Dulput Enabled

) mmlons byte offset addresses for the CTRIO(2)

36.5 - Ouiput Stalled 1
o module.

36.7 = Crad Complete:

Duppais cordleCR0) - For the T1H-PBC, enter a 2 byte Output Offset to

1519 - Command Cade

e Fmee) accommodate memory used by the Hot Swap base- *NOTE: TTH-PBC is obsolete as of
Fropiach o rescan feature.

i-R 08/20. No replacement available.

46.4 = Direcion
46.7 = Frocess Cmd

Carcel Fepot. Export
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Printing a Memory Map Report

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

|ZI NI The addresses listed in the Memory Map Report x
are a combination of the Input Functions, Tt - Gued Courter =

Output Functions and Systems Functions 200020 = Cuent Ceurt
. . 20201 = At Reset Walue

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

2054 1 = Reset

Chl/Fr2 - Edge Timer

. .. +2004-2005 = Previous Time
CTRIO(2) module while writing the control V20062007 = Timer
2020 8 = Captured Start
Program. 20208 = Capture Complets

20548 = Enable Capture
Exporting to DirectSOFT A,
You can export a (.csv) file containing addressing 20220+ it b
and nicknames used in the I/O Map dialog. IR
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
Mo helefe

Win The (.csv) file (shown below on right) contains a combination of the Expaort...

NI 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 (DirectSOFT>File>Import>Element

Documentation).

If you have more than one CTRIO(2) module in a system and intend to create a (.csv) file for
more than one module, use the Add Prefix or Add Suffix option to distinguish one module
nickname from the others. For example, add prefix or suffix “S1” to identify the CTRIO(2)
module nicknames in slot 1.

Export to DirectSOFT X[ S)l € Yow oot Fomet Toos Dta Window teb Acctat
_ DEHERY sBaI - ge\zr-zmmgmmﬂ%-\@
i~ Expart Filename Al -0 -Bzul=E B 8%, @3FEFE -0
e

|cTRIo.Cav Brnwsal s 5 i o

V2000 CIFi_CuCount Curent Count [
E20X01  CIFI_ARstVal At Reset Value
20541 CIFi Reset

VA4 CIF2 PrevTime  Previous Time
CIF2 Timer  Timer

B2008  CIF2_CaptStn  Captured Start
B20203  CIF2_CptCmpht  Capture Complete
202010 C1F2_TimedOut Timed Out
B20548  CIF2_EnabiCpt Enable Capture
20220 Out)_OutEnbld  Output Enabled
20221 | Ou0_PosLoded Position Loaded
20222 Ou0_OutSuspd  Output Suspended
B20224  Ou0_OutActiv  Output Active
Ou0_OutStald  Output Stalled
B20226  Ou0_CmdEror  Cmd Eror

— Prefin/Suffi

MOTE: The exported nicknames are not unique to a specific slat
number or module. [ you have multiple modules installed and wish to
expart from maore than one module, you will need to specify a unique
prefisdsuffiz.

|f specified. this two character identifier will be added to the
beginning or end of each nickname to ensure unigueness.

BN
S
e T

BEEEREEEEED
g

6820227 Outo_CmdGmplt_ Cmd Gompiste

[17/v2040  Oup_CmdCode  Command Code

& MNone € Add Prefix  Add Sufix e (uD Peram) Carameter)
[ 20/ v2030 Out0_Param3  Parameter 3

|21 820560 Out0 EnablOut  Enable Output

Unigue Slot 1D [1 or 2 characters): 20561 OuiD_GotoPos  Goto Position

B20552  OutD_SuspOut  Suspend Output

20554 Ou Dirction  Direction

2057  Ou)_PracCmd  Process Cind

B20246  SysCmdEmor  SysCmd Error

20247 SysCmdComplet SysCrmd Complete
ChiA Chl A

aK | Cancel |

|28 (620250 cm.
|22/e20251  cnis ch B b
[30/e2z52  cnic chi ¢
[3t/e2253  chid chi
2(E20258  Oup_Actve _ Out0 Active
[ERISENET 1
Reat) oy |
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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 I/0 before attempting to control the module from your controller program. Monitor I/0 is extremely

useful for debugging and the commissioning of a new system. Monitor I/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 oL labeled Monitor I/0.

After clicking on the Monitor I/O button, the dialog below

M Win (a) will appear if you have mapped the I/O in the CTRIO(2)

M NI module to the controller. Here you have the ability to
suspend CTRIO(2) module reads from the CPU/controller. Doing so will allow Monitor
/O to control the CTRIO(2) module without any control program intervention. With the
output reads suspended, the Monitor I/O dialog allows you to simulate program control; for
example, enabling a timer, resetting a counter, running a pulse profile or turning on an output
configured for Raw mode, etc. When exiting Monitor I/O, you will be prompted (b) to
re-enable the controller output reads.

Maritar 140 |

The Monitor I/O dialog is divided into three functional areas: I/O Status & Input Functions,

- r
Attention! (a‘\ i | | Attention! ( m i)
St -
. I el ] CTRIO is currently reading output data from the controller.
IR reaciing ol.d pUts ks cunenily, susp This will interfere with the /O Monitor's ability to control CTRIO.

WLl you like to e enabieithem? Would you like me to suspend output reads?

Output Functions and System Functions. Just below the Windows title bar, you will see tabs
to switch between the three functions, shown below. The functions are described on the pages
that follow.

Monitor 10 M x|

10 Status & Input Functions | Output Funetions | System Functions |

| Channel 1 | Channel 2
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I/0 Status & Input Functions

1/0 Status & Input Functions dialog includes all Input Function DWord Parameters (raw
count/time, scaled count/time, etc.) and status bits passed from the CTRIO(2) module to the
CPU (Capture Starting, Complete bits, etc.). The control bits that would be passed from the
CPU to the CTRIO(2) are also included (Function enable bits, etc.).

The current status of each configured input and output is shown just below the Input Status

and Output Status columns.

Monitor 1/0 x|

/D Status & Input Functions | Dutput Functions | System Functions |

[ Charel T [ Channel 2
[ Input Status [ Output Status [ Input Status [ Output Status
s B c D Oun Out 1 s B c o Out2 Out3
[T8n [on [ of Of  [Pukelcive) | Discieteff | Off i aif Off [ Discrele:0ff [\ Discisietn |
[ Input Funetions [ Input Funetions
Quad C Edge Tl L
Curert Count: [ 994 LastTive: [ 38 [
I Timer = I
[ || CaptuedStat [0 I I
AtReset Valie Off | | Capture Complete [an [ [
Erete Cariire | |
Rieset Count | | | |
| CTAID read of PLC cutputs is >>Suspendede Click to enable.

| LastEnor Code [0 - Mo enior

In the dialog panel above, the Current Count for Ch1/Fnl Quad Counter is 994. The Reset
Count button can be used to reset the count to the configured Reset Value.

For Ch1/Fn2, the Edge Timer is captured at 38us. The Enable Capture bit must be on prior
to when the configured edge input occurs.

Note that Output Status - Out 0 and Out 3 - are ON. Out 0 is configured for pulse output
and Out 3 is configured for a Raw discrete output. These outputs can be controlled from the
Output Functions window.

Counter I/0O User Manual, 3rd Ed., Rev. F
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Output Functions

‘The Monitor I/0O Output Functions dialog includes all Output Function Word and DWord
Parameters (file number, duty cycle, target position, etc.) and status bits passed from the
CTRIO(2) module to the CPU (Output Enabled, Command Complete, etc.). The control
bits that would be passed from the CPU to the CTRIO(2) are also included (Enable Output,

Go to Position, Direction, etc).

Monitor /0 x|
140 Status & Input Functions  Output Functions | System Funetions | 5

Pulse (Step] Plse [Dirzcion) Discrcte on Ch /Frif 1/0 Status & Input Funcions  Output Funcions | System Funcions |
Preset Mode ™
Puise [Step] Pulss [Diection] Discrete an Chi/Fnl Ra
Command Command Command Commanc Preset hode *
0:10 - Load T abl 2 =] 010 Load Tab 2
Ix — H 5| | 2 foo-Loxd atle 5| Command Command Command Command
ol B [010- Load Teble = =] [0:10- Load Table =] | =l
0:21 - Run to Linit Mode
0422 - Fun to Positon Mode 1| File Number EB— o o 011 - Cloar Table o
= = = 0¢12 - Inialze Table
[1] [1] i | File Number 2 7] | |0e13- Acd Tabe Enty Il
0¢14 - Edit Table Enty
[ 1 [ [ [ 1 [ | {015 Ecit Entry 7 Reload 7]
0¢1 6 - Inialze T able (In Fieset
1 1 1
Enable Dutput | Enzbl Outpit | Enatle Dutput | I ‘ I ‘ 022 Fiun o Postion Hode 1l
Fioto Pastion Gioio Posiion Goto Pasiion Enable DutpLt Enable ufpLt Enable Ouput Enable Duiput
st irefon Diasion Gioto Pasiion Giolo Pasilon Giolo Pasilon Goto Pasilon
Process Command Frocess Command Frocase Command Fi e Uizt Uizt Ulssiin
Froess Command Fliogess Cormand Frogess Command Floess Corimand
Output Enabled Off Output Enabl=d [ Dulput Enabled Off  Output Er
Pasition Loaded [Off | Rastion Loaded [ Fesition Loaded [ Festionl  Output Enabled [off | Dutput Enabied [ Output Enabled [0ff  Dutput Enabled [of
Output Active [OF Ouiput Active [ Table Complete [OR  OupuiAc  Postion Loaded [off | Rosition Loaded [ Pasition Loaded [T PositonLeaded =
Output Stalled 0Off | Oufput Staled [ Outut Staled| [ OupurSt Ouput Active [of| Dot Astive [ TableComplete Bl O Asiive ol
Command Ertor OfF | Cormand Err [ CommandEmor [Of  Commene Output Staled O Ouput Stelled [| OutpuStelled [| OutputStelled =
Command Complete Off  Command Complete: [ Command Complete o Commene Command Enar Off | Command Eriar [ Command Enar [OF  Command Erar ol
Command Complete 0ff  Cammand Camplete [ Command Complete: Off  Command Complete. ol

[ CTRIO read of PLC outputs i >> Suspended¢« Click to enable.

[ CTRIO tead of PLC sutputs s »>Suspended< Click to enable.
[ Last Enor Code [0-Novener

| Last Ertor Code [0+ No emor

In the example above, Outputs 0 and 1 are configured for Pulse step and direction, Output 2
is configured to Preset mode assigned to Ch1/Fnl (quad counter) and Output 3 is configured
as Raw mode.

In the screen capture on the left, notice the pull down menu. The menus are context
sensitive. They will change to display values that are appropriate to the CTRIO(2) module’s
configuration. Here you have access to all pulse profile commands. Command 0x10 will
allow you to load any configured Pulse Profiles (Trapezoidal, S-Curve, Dynamic Positioning,
etc.). In the screen capture on the right, you'll see we have selected Pulse Profile number 2
for this example.

To run a configured Pulse Profile, follow these steps:
1: Select Command code 10 (0x10).
2: Enter the desired Pulse Profile Number in the File Number field.

3: Click the Process Command button and confirm the Command Complete bit is
ON. If the Command Error is ON, an explanation of the error will appear on the
dialog status line. Then turn the Process Command button OFF.

4: Select the Direction; leaving the Direction button OFF selects forward, clicking the
button ON selects the reverse direction.

5: Click on Enable Output to run the Pulse Profile. The Output Enabled and Output
Active indicators will turn ON. When the profile is complete, the Output Active
indicator will turn OFF.
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Turning OFF the Enable Output during the profile run will terminate the pulse output.

To run the profile again, turn OFF the Enable Output and then re-enable it. In the screen
capture on the right on the previous page, notice the drop down menu. Here you have access
to all of the Preset Table Commands. The Load Table Command (0x10) will allow you

to load any configured Preset Tables. In the screen capture on the left, you’ll see we have
selected Preset Table number 1 for this example. Remember that Output 2 is assigned to
Input Function Ch1/Fnl, which is configured as a Quad Counter Input.

To load a configured Preset Table for Output 2 to use based on Ch1/Fn1’s count, follow the
steps below:

1: Select Command code 10 (0x10).
2: Enter the desired Preset Table Number in the File Number field.

3: Click the Process Command button and confirm the Command Complete bit is ON.
If the Command Error is ON, an explanation of the error will appear on the dialog
status line. Then turn the Process Command button OFF.

4: Click on the Enable Output to allow the output to operate based on the Preset Table
and current status of Ch1/Fnl quad counter input.
As the encoder count on Ch1/Fnl changes, the output 2 turns ON and OFF based on the

entries in Preset Table number 1. Turning the Enable Output OFF while the Preset Table is
being executed will disable the output.

Monitor L/0 x|

170 Status & Input Functions  Output Fumetions | System Funt:tmnsl

Pulse (Step] Pulse [Direction] Discrete on Chil /Fn Raw
Preset Mode *

Command Command Command Command

[ =] [oe10- Load Table = =
0 0 0 0
Frequency | [ | FieHumber 1 [ | |
Duly Cycle |—D J |_ J J J
Step Count [0 FFFFFFE |1 [ [ [ [ [ Dl
Enable Dutput | Enable Dufput | Enable Qutput | Enable Qutput |
Gato Pasiian | Goto Pasiian | Geta Pasiin | Geta Pasticn |
Directon | Dirzction | Direction | Dzction |
Process Command | Frocess Command | Process Command | Propess Command |
Output Enabled [OF | Output Erabled [ OutputEnabled [0 Output Enabled [off
Position Loaded [Off | Positior Loaded [ Fosition Loaded [ Posiion Loaded =
Dultput Active [Off] | Dutput sctive [T Table Complete [Off  Dutput Active =
Qutput Stalled Off | Dutput Stalled [ Output Stalled [ Output Stalled =
Command Error Off | Cammand Erar [ CommandError 0ff Cemmand Erer [
Command Complete OF  Gommand Gomplete [T Command Complete OFf  Command Complete =
[ CTRIO read of PLC outputs is >>Suspended< Click to snable.

| Last Enor Code. [0~ No emor

Pulse Output Command Codes 0x20, 0x21 and 0x22

Velocity mode (0x20) is shown in the example above. Based on which command is selected,
different parameter fields, status bits and control bits will apply. No matter which one is
selected, be sure to fill in the parameter fields with valid entries (refer to Chapter 9), and then
Process the Command.
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System Functions
The Systems Functions dialog allows you read from or write to the current input count and
the current output pulse count under the following conditions:
¢ The current input count can be read from or written to if the input is configured for a Counter or
Quad Counter. Timer values are not accessible.

¢ The current output pulse count can be read from or written to only if the pulse output is running
Dynamic Velocity or Dynamic Positioning profiles.

DirectLogic Users

The reading from and writing to the CTRIO(2) module’s internal registers is accomplished
using the DirectLOGIC Read from Intelligent module (RD) and Write to Intelligent module
(WT) instructions, respectively. Refer to Appendix B for Systems Functions ladder logic
examples.

EBC, WinPLC, PBC, DEVNETS, MODBUS Users -
The Systems Functions dialog is available for use when connected to these interface devices,

however, there is currently no way for the user control program to read from or write to the
CTRIO(2) module internal registers.

[Monitor L/0 x|

10 Status & Input Functions | Output Functions ~ System Functions |

SysCmd (Offsst = 0460 - 0x51)

0:01 - Read al registers Dffsat Registar Value
002 - wite all registers
004 - Wite: one register 0:82-0485  Ch1/Fn1

005 - write reset value
086 - 083 Ch1/Fn2

EE3
0
0488 -048D  Ch2/Fn1 o
g

0x8E - Oxd1 Ch2/Fn2

Process SysCmd 0x92- 0655 Output 2765
SysCimd Eror e 0

5y5Cmd Complete oif
0x34-0:30  Dutput2 0
0x9E - OwA1  Dutput3 0
| CTRID read of PLE outputs is »> Suspended< < Click o snable

| Last Enor Cade [0-No error
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Monitor 1/0 Error Codes

The appropriate error code listed below will be displayed on the Monitor I[/O
Status Bar when an error occurs. V] o

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
|
110 Stas  nput Funcions | utput Fuciions | System Fuetions |
[ Channel 1 [ Channel 2

[ Input Status [ Output Status [ Output Status
& B [ D 00 0ut A B C ] 0u2 0u3
[on [on [ off off  [Pusehelive’| | Discrete Off aff ff off Off | Discrete:0ff [ Disereteidn

[ Input Functions [ Input Functions

(uad Edge T L L
Current Count, | 934 Last Time: | 3
[ Timer [ =

[ || Coptusdstan ] — —

At Reset Valus Off | | Capture Complete [Onl = =

Erche Cyiie | |

fetom | | | [

[ CTRIO read of PLC autputs is > Suspendedk< Cick to enable.

Last Enor Code. [0+ No ermor

Status bar

Counter I/0O User Manual, 3rd Ed., Rev. F I 8_7


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

APTER
OuTPUT FUNCTIONS

In This Chapter...

Runtime Changes to CTRIO Configured Preset Tables (DL PLCS).......c.counenmnmresnssnnnns 9-2
Pulse Output Profiles (DL PLCS) ...ccccuouimmmmmsmsssmsssmsssssssssssssssssssssssssssssssssssssssssssassssassssassssssss 9-5
Trapezoid Profile ... s 9-6
S=CUIrVe Profile ... s es 9-7
Symmetrical S-Curve Profile......ss s 9-8
Home Search Profile ... 9-9
Free FOrm Profile.... s 9-12
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .....c.ccoeusmresnseranns 9-13
DirectLOGIC Programming EXamples OVEIrVIEW .......cccienmnmmesssssssmssssssssssssssssssssssens 9-19
Trapezoid with Limits Profile .......sssssssssssssssssssssssssssssssssssssssssssssssns 9-20
Trapezoid with Limits (CTRIO2) Profile.......cccnmmmmmissssssssssessssssssssesssssssssssssssasas 9-21
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .....cccoeusmsesnsesanns 9-24
Trapezoid Plus (CTRIO2) Profile.......c.cumnmmmsisssssssssssssssssssssssssssssssssssssssssssssssssssasaes 9-28
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .......cocoouiesnsesens 9-30
Load and Run a Trapezoid PIus Profile ... 9-33
Dynamic Positioning Plus and Dynamic Positioning Profiles.........coummnnnnnennns 9-34
Dynamic Positioning Plus (CTRIO2) Profile ... 9-35
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .......cocoouiesssesens 9-36
Dynamic VeloCity Profile....... s sssssssssssaess 9-42
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .......cocvoumesnsesenns 9-43
BT =] Lo T 1 V0 1, o Yo = 9-48

Pulse Output Status/Control Bits and Command Codes (DL PLCS) .......cocvouiesnsesens 9-49



- Table of Contents

Run t0o LIMIt MOAE ...t sssss s 9-54
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .....c.ccorrsmsersnsenns 9-55
Run to POSItioN MOE ..o 9-61
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .....ccccecvrerrernnnnee 9-62
Run to Position Mode with DirectSOFT IBox INStructions ........c.oonmnmssnnsesssesessnens 9-67
3 1T 0 111 o 10 | 9-69
Pulse Output Status/Control Bits and Command Codes (DL PLCS) .....cccceerrerersernnns 9-70

9_2 I Counter I/0O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

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
o 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.

M M 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 sequence:

* The command code and associated parameters must be loaded into the appropriate memory loca-
tions.

* 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).

In order to process a command, first the program must load the Command and Required

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

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 Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1.7 1,17
Word Parameter 2 2,8 12,20
DWord Parameter 3 0,2 0,4
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Parameter 1 Parameter 2 Parameter 3
Command o Code (Word) (Word) (Word)
See Topic in Manual (hex)
DirectLOGIC DirectLOGIC DirectLOGIC DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Load Table, Load a
) Pulse Profile (Trapezoid,
Load File S-Curve, Symmetrical 10 File No. (decimal) N/A N/A
S-Curve, Home Search,
Free Form)
. Stop Position,
Load File Trapezoid with Limits 10 File No. (decimal) N/A Optional
(decimal)
Load File Trapezoid Plus 10 File No. (decimal) | N/A (Tdaergﬁ;;‘)’smm
. Dynamic Positioning, i
Load File Dynamic Positioning 10 File No. (decimal) N/A Tszrget Plosmon
Pius (decimal)
Load File Dynamic Veelocity 10 File No. (decimal) |  N/A (Tj‘ergﬁ]‘q;’l‘)?'o"ity
Clear Preset Table Clear Preset Table 1 N/A N/A N/A
Create Preset Table Create Preset Table 12 (Edrggngl’))e Pulse Time' N/A
7 Add Entry to Preset Entry Type .1 Preset Count®
Add Table Entry Table 13 (decimal) Pulse Time (decimal)
Edit Table Entry? Edit Preset Table Entr Ei(l)e 82 Entry Numger3 82 Pulse Time1 Preset Count®
y 14 Entry Type™ (hex) (decimal) (decimal)
Edit and Reload? Edit Preset Table Entry Elill)e 82 Entry Nquer3 82 Pulse Time1 Preset Count®
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)
- . Frequency Duty Cycle Number of
Pulse at Velocity Velocity Mode 20 (decimal) (decimal) Pulses

'If appropriate for Entry Type (in ms).

ZField 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.
®Flash 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) leisel e
DirectLOGIC Manual (hex) DirectLOGIC | DirectLOGIC |  DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Input /Edge &2
o . Frequency Duty Cycle
Run to Limit Run to Limit 21 (decimal) (0 -'99)* N/A
(Hex/BCD)
IS ¢ . Frequency Function (hex) Target Position
Run to Position Run to Position 22 (decimal) & Duty Cycle (decimal)
Edit Level . Deadband Scaled Level
Response” Update Level 30 Function (hex) (decimal) (decimal)
Write RAM t
ron7 C Write File to ROM 998 N/A N/A N/A

"Avalue of 0 will generate a duty cycle of 50%.
"If appropriate for Entry Type (in ms).

ZField 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.
®Flash 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

A WIN| =

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.

' —
w2 [ [ X
[ =50 ] —
5 S8 53= Sa S8 | 882 83 ®
S == coc > ke £ °08% | Sg | 88
= 3 T OF = =9 S oK o
= 82 S8 gs s e8| Zr | P8
o oo G 2§ 8= S &gs | go | o
- <
Dynamic
Positioning Plus Specify 9-34
Yes separately 250kHz Yes Yes
Trapezoid Plus From controller 9-28
Dynamic One setting
Positioning No for both 9-34
g Specify
S-Curve separately &7
Symmetrical One setting 1
65kHz No No 9-8
S-Curve Hard-coded in No for both
. pulse profile Specify
Trapezoid separately 9-6
Free Form None 9-12

The older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

m 1
o = c ) s S P
c (o) cE = = \m’
g g og-Q = 99 g8s Y- " o
o =g Q S>— QLon< — 0 o= O DN (=)
) - ac?® DECS, 5. go5 092 ! =0 [
= [T} o9 cO03Z | Snd=0| =m.5 =2Ex 59 o
s 88 | 882 sSo5, 3SE3P5 P58 BE05 | FE g
= 0o = £ ==0| =Gz f=) [} [}
o <0 On6 | OSES E=E0w| WoEo | ooES ‘o n
leape.zm-d Yes Yes Yes Yes 9-21
with Limits
No Yes Yes
Home
9-9
Search No No No No
Run to 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

Start Fi

Edit Pulse Profile
i~ Profile Info————————
Narme: I

Profile Type:

S
Swrnrmetrical S-Curve

Dynamic Positioning

Dynaic Yelocity

Home Search

Free Form

D ynamic Pasitioning Plus [CTRIOZ2]
Trapezaid Fluz [CTRIOZ)
Trapezoid w/Limits [CTRIOZ]

Acceleration Time

The Trapezoid profile changes the velocity in a linear fashion from the
specified Start Frequency until the specified target Position Frequencym Wi
reached. During deceleration, the velocity changes in a linear fashion from the n
specified Position Frequency until the specified End Frequency and Total Pulses[] M

reached.

X

1
Peak Freq
1000 Hz

Total Time
10.97 sec

Accel Time
1002 ms

Decel Time
1006 ms

q

Blocks Used 1

Calculate Profile |

NOTE: The H=-CTRIO': pulse autputs are limited to 2Z5KHz. This profile has been increas:
to B4KHz to support the Hy-CTRIOZ, while maintaining compatibilpy with the He-CTRIO

|F pou require speeds beyond 64KHz for your Hx-CTRIDZ, considgr using the Dynamic

Puosition Pluz or Trapezoid Flus profiles,

—File Stal
File Mumber 1 Total Pulses: |10000 Accel Time |1 oon ms  [ecel Time: |1000 ms
Total E ntries: Start Freq: [40 Hz Pos Freg I1 o0 Hz End Freq: |40

Deceleration Time

V] o

Position Frequency

End Frequency

* Total Pulses: The total number of output pulses that will be generated during the Trapezoid profile.

¢ Accel Time: The amount of time required for the Start Frequency to ramp up to the Position Frequency.

*Decel Time: The amount of time required for the Position Frequency to ramp down to the End Frequency.

+Start Freq: The frequency at which the Trapezoid profile will begin.

*Pos Freq: The maximum steady state frequency the profile can attain during a move.

*End Freq: The lowest Frequency of movement during deceleration. The Frequency drops to zero upon reach-
ing 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
rate of acceleration.

] o

M W Edit Pulse Profile x|
n Proflelnfe————————————
NI Name: Feak Freg
1000Hz
Profile Type: Total Time
Tiapezoid 10.99 sec
Symmetrical 5-Curve Accel Time
Dynamic Positioning 1000 ms
Dynamic Velocity
Home Search Decel Time
Free Form 1000 ms
Dynamic Positioning Plus [CTRIOZ]
Trapezaid Plus (CTRIDZ)
Trapezaid wiLimits (CTRIOZ)
[~ File St
Falmiee d | Total Fulses: {10000 Accel Time: [1000 ms  Decel Time: |1000 ms
Total Entiies: Start Freg: |40 Hz Pos Freq: [1000 Hz  ErdFreq |40 Hz
Blacks Used: 1 Min Freq Changs: |3 Z Min Entry Time: |10 i3
NOTE: The Hx-CTRIO' pulse outputs are limited to 25KHz. This profile has been increased
Calculate Profile to B4KHz to support the HxCTRIOZ, while maintaining compatibilty with the Hy-CTRIO

Cancel

*Total Pulses: The total number of output pulses that will be generated during the S-Curve profile.
¢ Accel Time: The amount of time required for the Start Frequency to ramp up the Position Frequency.
*Decel Time: The amount of time required for the Position Frequency to ramp down to the End Frequency.
«Start Freq: The frequency at which the S-Curve profile will begin.
*Pos Freq: The maximum steady state frequency the profile can attain during a move.

. End Freq: The lowest Frequency of movement during deceleration. The Frequency
drops to zero upon reaching this value.

*Min Freq Change: The amount of calculated frequency change that must take place before stepping to the
next frequency.

*Min Entry Time: The amount of time spent in each step.
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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 |Z[ Win
Time and End Frequency are determined by the Accel Time and Start M
Frequency. The Symmetrical S-Curve uses less memory than the S-Curve
profile.
x4
[~ Profile Info
Name: l— Peak Freq f—:-, i
1000Hz
Prafile Type: Tatal Time
10.99 sec
ot Accel Time
iynamic Po Iy 1000 ms
Diynamic Velocity
Home Search Decel Time
Free Farm 1000 ms
Dynamic Positioring Plus [CTRIOZ)
Trapezoid Plus [CTRIOZ]
Trapezoid w/Limits [CTRIOZ]
r~File Staf
Y Totl Pues: [10000 P L e
TolalEnties: [ — Start Fregq: [40 Hz  PosFreg |1000  Hz  Endfreg |40 Hz
Blocks Used; 1
Min Freq Change: [3 % Min Entry Time: [10 me
Calculate Profile NOTE: The Hx-CTRIO's pulse outputs are limited to 25KHz. This profile has been increased
to 64KHz to support the Hx-CTRINZ, while maintaining compatibiity with the Hx-CTRIO.
Cancel |

*Total Pulses: The total number of output pulses that will be generated during the Symmetrical S-Curve pro-
file.

*Accel Time: The amount of time required for the Start Frequency to ramp up the Position Frequency. This
also represents the deceleration time.

«Start Freq: The frequency at which the Symmetrical S-Curve profile will begin. This also represents the End
Frequency.

*Pos Freq: The maximum steady state frequency the profile can attain during a move.

*Min Freq Change: The amount of calculated frequency change that must take place before stepping to the
next frequency

*Min Entry Time: The amount of time spent in each step.
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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
[V] L after the execution of a positioning profile.
[V] win  There are several Home Search routines to choose from, all with the option to designate
|ZI N whether you want Limit 1 and/or Limit 2 (a CTRIO(2) discrete input) to register on the

rising edge, falling edge, high level or low level signal. Limit 1 and Limit 2 can be the
opposite edges of the same physical CTRIO(2) input.

NOTE: The Home Search profile requires that CTRIO(2) inputs C and/or D are configured for Limit Out 0 or Limit 2.
This is done using the Configure 10 dialog.

Edit Pulse Profile

- Profile Info Home Seaich Procedures

Narme: Fiun to Limit 1 st Freguency |

Fun ta Limit 1 2t Frequency 1. then continue to Liit 2 2t Frequency 2
Fiun to Limit 1 at Frequency 1. then reverse ta Linit 2 at Frequency 2

Piafile Type. Fiun to Limit 1 at Frequency 1. then continue to Court at Frequency 2
Mrpeod | |RuntoLimic 1 ot Frequency 1, then everse ta Court at Frequency 2
5 Curve

Symmetrical 5-Curve
ynamic Posiioning

Dyniamic Yelocit
[ — Fequeray 1 [0 e Lk [G7E =] Events [Fin vt =]
e Forn

Dynamic Positioning Plus (CTRIDZ)
Trapezoid Plus (CTRIDZ]

Edit Pulse Profile x|
Tiapezoid w/Limits (CTRIOZ)
NOTE: The B CTRIDs b [ Frofienfo Heme Seaich Procedues
& Hid 's pulse outputs are limite: -
o B4KHz to support the HCTRID, while mairte | 2% | Durtolimit 1 atFiequenc, | T
1F you require speeds beyond G4KHz for your Hx( FAun to Limit 1 at Frequency 1, then reverse to Limit 2 at Frequency 2
rFileStats wi/Limits profile. Profile Type: Run to Limit 1 at Frequency 1, then continue to Count at Frequency 2
Tvapezmd— Run o Limit 1 at Frequency 1. then reverse to Count at Frequency 2
File Number [ SCurve
Spmmetiical §-Curve
B Dynamic Posiioning
. T Dunanic Velaciy
Blocks Used: 1
Frequencyt: 1000 Wz Limt: [Eh1C =] Evene [Highleved =
Free Form l_ lﬁ
Dynamic Posioning Plus (CTAIDZ) Frequency2 [100 He  Limk2 [CniD x|  Event [Highlevel =
Caleulate Profile Trapszoid Plus (CTRIOZ)
Trapezoid wiLimis (CTRIDZ)
Cancel NOTE: The Hx CTRID's pulse outputs are inited to 25KHz. This profe has been increased
to B4KHz to supportthe Hx-CTRIDZ, whie maintaining compatibiity with the HxCTRID
FleStats | wiLinits profile
File Number: 4
Total Entries:

Blocks Used: 1
Calculste Profile

Cancel

*Frequency 1: The frequency at which the Home Search will begin.

*Limit 1: Home Search Frequency 1 will run to CTRIO(2) input Limit 1 and stop unless Frequency 2 is
enabled.

*Frequency 2: (if enabled) Once Limit 1 is reached, the pulse output will continue at Frequency 2 until
CTRIO(2) Limit 2 is reached or pulse Count is reached at Frequency 2.

*Limit 2: (if enabled) Home Search Frequency 2 will run to CTRIO(2) input Limit 2 and stop.
*Count: (if enabled) The number of output pulse counts generated at Frequency 2 before terminating.

*Event: Specifies the condition that will terminate this leg of the Home Search.
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Home Search Routines

1: Run to Limit 1 at Frequency 1.

A Limit 1 (Home)

>

Position
=
2
8
2

Y

,,,,,,, Frequency 1

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

AL

o
o
7]
=
o
=1

imit 2 (Home) Limit 1

>

Velocity

Y

——————— Frequency 2

,,,,,,, Frequency 1

3: Run to Limit 1 at Frequency 1, then reverse to Limit 2 at Frequency 2.

A

Limit1 Limit 2 (Home)

Frequency 2

>

Position
%
2
8
S

——————— Frequency 1

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

A Count (Home) Limit1

Position
E- O LR E Tl EEEEEE Frequency 2
%]
% 7777777777777777777 Frequency 1
>

<

5: Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2.
A Limit1 Count (Home)

Frequency 2

Position
<% >
>
=
%}
% ——————— Frequency 1
>

~€
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Free Form Profile

The Free Form profile allows for stepping between output frequencies with no M n

acceleration or deceleration ramps. Profiles, up to 256 steps, can be imported |ZI Win
from a CSV file.
M w
|
~Profile Info—————————————————
}E&u\;ﬂ:id Delete Step
Flesiohd Dsata
D ynamic: Velocit
Home Search
I;yr\afr'u:_P:‘i‘\iann%l:x;ICTRmZ] Mavelp
i;E;:;; i (érﬁmzn Move Down
File Nurnber. 1 Import
fotslEntes o Total Pulses: 200 Total Time: 1332 sec
BlocksUsed | 1

NOTE: The Hx-CTRIO's pulse outputs are imited to 25KHz. This profile has been increased
4KH; the Hy-CTRID2, while maintaini i ith the H+CTRIO.

OK Cancel

Total Pulses: Provided by the utility, the total number of output pulses that will be generated
during the profile.

Total Time: The total time required for the profile to run to completion.

Import: Opens a dialog that allows importing a CSV file. Importing the CSV replaces the
existing entries. The contents of a CSV file used to create the profile seen above would appear

like this:
200,20
100,30

Add or Edit Step: Will invoke the Edit Pulse Entry dialog above. This window will allow you
to modify or create pulse entries.
*Pulse Count: The number of pulses to generate for this step.

*Frequency: The frequency of pulses during this step.

x
Step Number: |3
Fulse Count: IE 1to 2147483647

ID— 20 to 25000 Hz [CTRIO)
Frequency: 20 to 65535 Hz [CTRIOZ)

()8 I Cancel
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Pulse Output Status/Control Bits and Command

Codes (DL PLCs) %l L
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 22.2,232
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 Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39,55 26.7,27.7 Rising Edge
Output Control (D)Words (Pulse Output)
Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets

CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1.7 1,17
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

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

014 |
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Trapezoid, S-Curve, Symmetrical S-Curve, Home Search, Free Form

Profiles

For predefined Trapezoid, S-Curve, Symmetrical S-Curve, Home Search and Free Form
M o profiles, the program must prepare the Load Table command (see table on next page), by
M win selecting Command Code = 0010 Hex/BCD and setting Word Parameter 1 to the File
M NI 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

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
s Workbench Configure I/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 Trapezoid or S-curve N/A
Symmetrical S-Curve
Home Search
File Numb NIA
Load File from ROM 10 Dynalln?c ;'(;gitfgning Target Position (decimal)
Load File from ROM 10 Dyf]gfn“i'c”\%ﬁ’ggity Target Velocity (decimal)
Run Frequency *
Velocity Mode 20 (CTRIO: 20Hz - 25KHz Duty Cycle (0'to 99) Number of Pulses (decimal)
CTRIO2: 20Hz - 64KHz) (decimal)
Run Frequency Input/Edge &
Run to Limit Mode 21 (CTRIO: 20Hz - 25KHz Duty Cycle (0 to 99)* N/A
CTRIO2: 20Hz - 64KHz) (Hex/BCD)
Run Frequency Compare Function & ; ;
Run to Position Mode 22 (CTRIO: 20Hz - 25KHz Duty Cycle (0to99)* | Desired '"‘:j“t .F“"ft"’" Value
CTRIO2: 20Hz - 64KH2) (Hex/BCD) (decimal)

* Avalue of 0 will generate a duty cycle of 50%

Where the fields of the Parameters in the table above are separated by an “&” character,
this indicates a code with different definitions for each byte (high byte and low byte). For
example, to enter the Pulse Output to Limit command, set the high byte of the Word
Parameter 2 to the Edge used to terminate the output pulses (see definition following), and
set the low byte to the desired duty cycle.

In order to process a command, first the program must load the Command Code and
required DWord, Word, and bit parameters (DWord and Word values for pulse outputs

are unsigned integers). Then the program will turn ON the process Command bit and look
for the CTRIO(2) module to acknowledge the command with the Command Complete

bit. Finally, the program will reset the process Command bit and set the Enable Output bit
when appropriate. If the Command Error bit is received, the CTRIO(2) module was unable
to process the command due to an illegal value in either the Command Code or parameter

files.
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Running a Trapezoid, S-Curve, Symmetrical S-Curve Profile, Home
Search or Free Form Profile on CTRIO(2) YO & Y1

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

win  with the flow chart steps on page 9-21 (left hand side). Pulse Output Status/Control Bits are
NI shown on the following page.
PLC Control PLC Status
g&%&g"g;g:e ||:1||-)ﬁt2tg;gse Outputs Base Inputs Base ]
Steps| Name Addr=V2030 | Addr = V2000 Addr=V2030 | Addr=V2000 Action
T T (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command
1 Code V2040 V2040 Set to 10 (Load Stored Profile)
File # of stored profile,
Parameter 1 V2041 V2041 determined by user
2 Target Position: User Defined (DWord)
N/A N/A P .
Parameter 3 | V2031-V2030 V2031-V2030 Target Position is only used with
Trapezoid Plus and Trapezoid with
Limits
Process Turn ON until Command Complete sta-
3 Command V20567 C227 tus bit is returned (see step 4)
Command
When ON, Profile is now loaded, clear
4 Complete V2022.7 C127 Process Command bit (step 3)
Status N/A N/A
5 Command V2022.6 c126 ON if Commar.1d or.Parameters are
Error invalid
6 | SetDirection V2056.4 C224 Set ON or OFF for Direction of Rotation
Enabl N/A N/A
7 Outpu‘i V2056.0 C220 Turn ON to start pulses
Output Enable When ON, module is confirming Enable
8 Status V2022.0 C120 Output
Outout Active N/A N/A When ON, module is pulsing, OFF
9 gtatus V2022.4 C124 with Enable Status ON = profile has
completed
Disable Turn OFF when pulse status is OFF and
1 Output V2056.0 €220 Enable Status is ON
S d NIA NIA TurnONto " " output pul ith
1 uspen V2056.2 €222 urn ON to “pause” output pulses with-
Output out resetting pulse count
1 Output N/A V2022.2 N/A c122 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

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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PARAMETERS:

(1) [CommandCode]:

Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

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

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

(6) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(7) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

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

Run Pulse Profile

(Trapezoid, S-Curve, Symmetrical S-Curve,

Home Search, Free Form)
(DL-PLC)

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

[CmdComplete]
=ON?

[CmdError]
=ON?

(1) Reset [ProcessCmd] = OFF
(2) Set [Direction] = ON/OFF
(3) Set [EnableOutput] = ON

[OutputEnabled]
=ON?

Yes

Y

CTRIO:
Outputs pulses as specified

Pulse Profile
complete?

Y

: Handle Error ;

Reset [EnableOutput] = OFF

l¢

°<
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Output Functions

DirectLOGIC Programming Examples Overview

NOTE: The DirectSOFT programming examples provided on the following pages are simple examples that are
intended to assist you in the basics of loading and running various output pulse profiles. The examples are
complete enough to load a profile, process the command and load the Parameter registers necessary to execute
the profile. Two System Functions examples are also provided.

Load and Run a Pulse Profile

V] o
Win
NI

020 |

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 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. 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 CO will
load and run the pulse profile.
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First Scan
SPO LD Load Table Command
1 | | K10 0x10 (Hex)
L ouT Command Code
V2040 Register
Initialize Settings
Co D Table File Number
2 Iﬂ 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
C( ! Initialize Setti
nitialize settings
SET ) Complete

Direction Control

c2 B2056.4
3 N ( 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 no B2056.0
Command Error before Enabling the Output. 4( SET ) Enable Output
Initialize Settings
|CO /C1 Initialize Settings
5 /I/r \ RST ) Complete
This rung stops the pulse output by B2056.0
disabling the Enable Output bit. - RST ) EnableOutput
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.

Counter I/0O User Manual, 3rd Ed., Rev. F I 9_21


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 9: Output Functions

Trapezoid with Limits (CTRIO2) Profile

Trapezoid with Limits (CTRIO2) profile is only available when using a CTRIO2 module.
|ZI DL Trapezoid with Limits is a homing routine, typically used to find a hard reference point for
V] win the axis. There are other routines to home an axis, but this is typically the one to use. The
& w 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.

RN

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
ifthe 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 CTRIOZ2 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 CTRIO2 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

inpur). «
Event: The edge of the limit e ——

. The TrapLimit profie runs lo the Dece! Trigger and begins decelerating,
switch used as the Decel Narme: gxﬁ:g%ﬁamﬁuﬂm,hpdkmmhﬁwfwydstnpsdh
Trigger. Profile T If the Stop Trigger is Position, the profile resets the internal position counter [or encoder

WM""';‘— wwﬂp&wD?MSmmmwlwlommMﬂm
Stop Trigger: The CTRIO2 $iCurve. o
input ition that stops th ik tiates Decel Tigges: | Lint Swich onChC ] Event [Rimg Edge =]
input or position that stops the Eir: Vo
output. If Position is selected, From Pt Siop Trgger Lt Swachon Ch1D =] Event [RisngEdge =]
. Dynaric F'osllonmg Plus (CTRIOZ)

Parameter 3 in the output Lot CIR0S Miimum Freqy [100 Hz  AccelRae [1000  pps
memory map defines the target it | N i el G

.. P . Cri Fi 1000 H:
position. This is relative to 0, prclics £

L. . - File Stats :
which is clocked in when the Use Encodes for Posiion

. .. File Mumber: 2

Decel Trigger Event condition e (| ) Chamel 1 ) Chommel 2
is met. Position can be positive BlocksUsed: | 1
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.

1: Move starts at the Minimum Freq and accelerates at Accel Rate.

A

)
o
Am
=
5
S

Velocity

-

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.

)
o
(7]
=
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 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

Codes (DL PLCs) %l L
Win
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-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

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 26.7,217.7 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 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

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Load and Run a Trapezoid with Limits Profile

Example: You will need to have a Trapezoid Plus or Trapezoid with Limits profile configured
using the Configure I/O dialog. You will also need to have the appropriate Pulse Profile

Table File Number (decimal) stored in V3000 for this example. You must turn CO on to load
and run the pulse profile.

Run Trapezoid With Limits

(IBoxes)
NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectL OGIC user
manuals for DL05, DLO6 and DL205.
PARAMETERS: Make sure a CTRIO (IB-1000)
"CTRIO Config"
(1) [Parameter3] is programmed at top of ladder
Out0-1: n+0-1
Out2-3: n+4-5 l
(2) [Direction ] Execute CTRLDPR (IB-1001)
Outo-1: n+26.4 "CTRIO Load Profile”
Out2-3: n+27.4
(3) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

Error
(4) [OutputEnabled]

Outo-1: n+22.0
Out2-3: n+23.0

Success
or Error?

(5) [OutputActive]
Outo-1: n+22.4
Out2-3: n+23.4

Success

Stop Trigger
= Position?

No

Set [Parameter3] = Position

<

v

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

[OutputEnabled]
=ON?

A 4

Handle Error

CTRIO:
Outputs pulses as specified

[OutputActive]
=oN?

Reset [EnableOutput] = OFF
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Run Trapezoid With Limits
(DL-PLC)

NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

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

PARAMETERS:

(1) [CommandCode]:
Out0-1:n+ 10
Out2-3:n + 16

(2) [Parameter1]:
Out0-1: n + 11
Out2-38:n + 17

(3) [Parameter3]:
Out0-1: n +0-1
Out2-3:n +4-5

[CmdComplete]
=0ON?

(4) [ProcessCmd]:
Out0-1: n +26.7
Out2-3: n +27.7

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

=0ON?

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

(7) [Direction]:
Out0-1: n +26.4
Out2-3: n +27.4 Reset [ProcessCmd] = OFF

(8) [EnableOutput]:
Out0-1: n +26.0
Out2-3: n +27.0

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

Stop Trigger
Out2-3: n +23.0 bt

= Position?

(10) [OutputActive]:
Out0-1: n +22.4
Out2-8: n +23.4

NO Set [Parameter3] = Position

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

[OutputEnabled]
=ON? A

Handle Error ;

CTRIO
Outputs pulses as specified

Reset [EnableOutput] = OFF
>3
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The following example program loads and executes a Trapezoid with Limits Profile that was
M o created using CTRIO Workbench Pulse Profiles dialog. These profiles can only be used
~ with a CTRIO2 module. The Pulse Profile number is stored in V3000. Turning on CO
Win  will load the pulse profile and target position, and run the profile.

[X] ™

_FirstScan
SPO LD
1 |

K10

ouT

CommandCode
V2040

V3000

ouT
Parameter1
V2041

ProcessCmd
B2056.7
SET |

J{SET)

Direction
c2 B2056.4
3 | { ouT )

CmdCeomplete CmdError ProcessCmd
c1 B2022.7 B2022.6 B2056.7
4 { { - { RsT |

EnableQutput
B2056.0

L——{ SsET )

co C1

5 s { RST )

EnableOutput
B2056.0

———-o RsT )

ProcessCmd
B2056.7

L——{ RsT )

6 { END )
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Trapezoid Plus (CTRIO2) Profile

Trapezoid Plus

Trapezoid Plus is used for executing trapezoidal moves to a position value. The Mo
desired position is specified in Parameter 3. The sign of the value of the Target |Z[ Win
Position (Parameter 3) determines the direction of the pulse train ouptut. This M w
profile allows for different acceleration and deceleration rates. Also, Trapezoid

Plus will accept a new target position to be entered while the output is in motion. The

proper sequence of events for using this profile can be found in the previous flow charts and
those that follow.

The Trapezoid Plus (CTRIO2) profile is only available when using a CTRIO2 module.

See Trapezoid description for a general description of this profile. The profile resembles
Trapezoid Profile, but has four additional features:

1: The target position is a variable (Parameter 3 in the output memory map) set by the base
controller, instead of a constant specified in the profile.

2: The profile can be asymmetrical (Accel and Decel rates are separate).

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

¥
Profie o A

Name: Miriroum Freq: [100 Hz  AccelRate: [10000  pss
Masamum Freg: |10000 Hz Decel Rate: 10000 pss

Profile Type:

Trapezoid * Taget postion is specified at un time through Pam3.

S-Curve

Symmetrical S-Cuive

Dynaric Postioning

Diypnamic Velocity

Home Seaich

Ftee Form
Diynamic Postioning Plus [CTRID2]

Trapezoid wiLimits [CTRIDZ)

 File Stats

FileNumber: [ 2
ToldEnties: [ —
BlocksUsed | 1

Celculate Profile

4: Allows output rates up to 250kHz.
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Trapezoid Plus, contd
When Use Encoder for Position is enabled, the target position is specified in units of the
encoder. Encoder feedback determines when deceleration of a move should begin and
determines when the move should stop. If Scale Factor is set incorrectly, the output could
overshoot the target position, or start decelerating too soon.
*Minimum Freq: The frequency at which the profile will begin and end.

x
Puoflelnfo————————————— G
Name: Mirienum Freg: |100 Hz  AccelRate [10000  pos
Masamum Freg: |10000 Hz Decel Rate: |‘\DUJU pss
Profile Type:
Trapezoid * Taget posthion is specified at un time through Pamad.
S-Curve
Symmetrical 5-Curve
Dyniarnic: Postioning 1~ Use Encodes for
Dynamic Velocity o

Home Search -
Free Form £

e Hesionan fus LIRS Scale Factor |1 Deadoand: IU counts

Trapezoid w/Limits (CTRIOZ)

& Channel 1 € Ghannel 2

- File Stats

FileNumber: | 2
TolalEniies: [ —
BlocksUsed | 1

e 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)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] o

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 34,50 222,232
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 Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction*® 36, 52 26.4,27.4 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 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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0-32 |

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

Out2-3: n+23.4

Run Trapezoid PLUS
(IBoxes)

=D

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

|

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, DLO6 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
V] o profiles can only be used with a CTRIO2 module. The Pulse Profile number is stored in

V3000 and the Target Position is stored in V3001-V3002. Turning on CO will load the
Win pulse profile and target position, and run the profile.

[X] m

_FirstScan reTTTTTTTT T T TR T T T A S ST N
SPO LD ! The sign of the value in the Target Position (Parameter 3) !
1 | I determines the direction of the pulse train output. Inthe !
K10 I DirectLOGIC programming example below, the value in I
I V3001 (BCD DWORD) is converted to Signed Decimal 1
ouT I DWORD in V2030 when CO is turned ON. 1
L CommandCode ! !
V2040 I DirectSOFT 1
1 1
1 o 1
co 1 0 LDD 1
2 T} LD 1 |
! V3000 ! ‘ V3001 !
I 1
1 1
ouT 1 1
 E— Parameter1 I 1
V2041 | |
\ INV 1
L1 LDD 1 1
V3001 : ADDB :
1 K 1
ouTD
S Parameter3 ! !
V2030 ! ouTD !
: V2030 :
ProcessCmd 1 1
B2056.7 b e e e e e — = a
SET )
c1
L sET )
CmdComplete CmdError ProcessCmd
Cc1 B2022.7 B2022.6 B2056.7
s — I - { RsT )
EnableOutput
B2056.0
SET
Co c1
4 —H { RsT )
EnableOutput
ProcessCmd
B2056.7
RST
5 END )
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Dynamic Positioning Plus and Dynamic Positioning

(]
7 rofiles
DL
namic Positioning Plus an namic Positioning profiles are very similar and are covere
Dy Posit g Pl d Dy Posit g profil ry simil d d
V1 win
Change tar- . Encoder .
M NI Options Position Source get position bl WERMIT | ooy FETHIIEE
ramps pulse rate " CTRIO2
on the fly Possible
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Dynamic One setting 1
Positioning From controller No for both 65kHz No No

together in this section. The table below summarizes their differences.
The 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

Edit Pulse Profile iR

Minimum Fre: |40 Hz
Masimum Freq: [1000 Wz
focel Rate: 11000 pss

1~ Prafile Info
Name:

Profile Type:

Trapezoid

$Cuve

Symmelical S Curve

Dynamic Yelocity

Home Search

Free Farm

Dynamic Posiioning Plus (CTRIOZ)
Trapezoid Plus [CTRID2)
Trapezoid w/Limits (CTRIOZ)

~File Stats
FileNumber: | 4
=
BlocksUsed: | 1

Calculate Profile

Tokal Entries:

Pasition Plus profile.

Cancel

1f you tequire spesds bevond E4KHz for your Hi-CTRID2, consider using the Dynanic

NOTE: The HxCTRID's pulse outputs are fimited to 25KHz. This proflls has been increased
0 E4KHz to support the Hi: CTRIO2. whie maintaining compatibiy with the Hx CTRID

CPU/controller. Once the position is reached, the output is disabled and a new target
position can be specified in the memory register.

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

IZ Win 1: The profile can be asymmetrical (Accel and Decel Rates are separate).

M NI 2: Encoder Feedback can be added, useful for correcting excessive lash or slippage in the system.

3: Allows output rates up to 250kHz.

When Use Encoder for Position is enabled, the target position is specified in units of the
encoder. Encoder feedback determines when deceleration of a move should begin and
determines when the move should stop.

See Dynamic Positioning Profile for a general description of this profile.

x
Profe Info -
Name: '—
Mininu Freq. [100 Hz  AccelRate: [10000  pss
Profile Type: Masimuen Freq [10000 Hz Decel Rate: [10000 st
1apezcid
Cuve = U Posion
ur

Encoder Input  * Channel1 " Channel 2
ScaeFactor I Deadband: [0 counts
*Seloct counter chanmelconfgued 2 a quad courler.
’Exmwﬁmm

Dy Plus (CTRIOZ)
Trapezoid Plus (CTRIO2)
Trapezoid wiLimds [CTRIDZ)

Fie Stats.

FieNumber | 2
TolEnties: [~
BlocksUsec: | 1

*Minimum Freq: The frequency at which the profile will begin and end.

e 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) o
Output Status Bit Definitions (Pulse Output) V1 win
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3. 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 22.1,23.1
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
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 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 26.7,27.7 Rising Edge
Output Control (D)Words (Pulse Output)
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1.7 1,17
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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Dynamic Positioning/Dynamic Positioning Plus, (contd)

V o
Win
NI

For Dynamic Positioning/ Positioning Plus only, the motion limits of Min Frequency,
Max Frequency, and Acceleration rate come from the CTRIO Workbench Profile. After
loading a Dynamic Positioning/Positioning Plus Profile, setting the Enable Output causes
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.

Position Loaded Status Bit | Pulses Active Status Bit
V40622.1 or C441 V40622.0 or C440 CTRIO(2) Pulse Output State

0 0 Idle

Go To Position Acknowledged, Pulsing

1 1
0 1 Still Pulsing, Go To Position Control Bit is OFF
1 0 Go To Position Acknowledged, Position Attained

0-38 |

The program can monitor the state of the Pulses Active bit and the New Position Loaded bit
to 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.

DirectSOFT

The sign of the value in the Target Position 1| |CO| b 5000
register (Parameter 3) determines the direction —
of the pulse train output. In the DirecsLOGIC -
programming example to the right, BCD 5000 —
is converted to decimal -5000 when CO is turned —
ON. You could load (LD) a V memory location o5
instead of using a constant as shown in the -
example. 50D

L V3000
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Dynamic Positioning or Dynamic Positioning Plus
Using the CTRIO(2) YO and Y1

The required basic steps for a DL-PLC to run Dynamic Positioning or

M o

Dynamic Position Plus are outlined in this table. The steps describe the Win
sequence and coordinate with the ladder code sequence on page 9-41. NI
PLC Control | PLC Status RLC Control PLC Status
Outputs Base |Inputs ase Addr
Outputs Base | Inputs Base _ - .
Steps| Name . _ Addr=V2030 =V2000 Action
?Bdlgzl-f‘#(?%()) I('\I;’Ifro;‘gggg (Control Relay) | (Control Relay)
D2-240 D2-240
1 002'0"(12”" V2040 V2040 Setto 10 (Load Stored Profile)
File # of desired
2 Parameter 1 V2041 N/A V2041 N/A Dynamic Positioning Profile
Process Turn ON until Command Complete sta-
3 Command V2056.7 27 tus bit is returned (see step 4)
Command
When ON, Profile is now loaded, clear
4 Complete V20227 C127 Process Command bit (step 3)
Status N/A N/A
5 Command V20226 C126 ON if Commar_ld or.Parameters are
Error invalid
Turn ON to assume 0 position, Turn OFF
6 | Enable Output V2056.0 N/A C220 N/A to disable pulses and zero position
7 Output Enable N/A V2022.0 N/A c127 When ON, pulsgs- are now gnabled and
Status last position is retained
V2031/ - ]
8 Parameter3 | V2031/V2030 V2030 Target position: User defined (DWord)
N/A N/A Starts pulses with direction to obtain
9 | GoTo Position V2056.1 Cc221 the new position relative to previous
position.
Position When ON, Go To position is acknowl-
10 Loaded Status V20221 121 edged
Output Active NIA NIA When ON, module is pulsing, OFF with
11 P V2022.4 C124 Position Loaded status ON = new posi-
Status -
tion move has completed
12 | GoToPositon|  V2056.1 €221 Turn OFF to be ready to load a new
position
N/A N/A " ~ -
Suspend Turn ON to “pause” output pulses with-
13 V2056.2 C222 .
Output out resetting pulse count
14 Output N/A V2022.2 N/A c122 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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PARAMETERS:

(1) [CommandCode]
Out0-1: n+10
Out2-3: n+16

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

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

(4) [CmdComplete]
Outo-1: n+22.7
Oute-3: n+23.7

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

(6) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(7) [Outputenabled]
Out0-1: n+22.0
Out2-3: n+23.0

(8) [Parameter3]
Outo-1: n+0-1
Out2-3: n+4-5

(9) [GotoPosition]
Outo-1: n+26.1
Out2-3: n+27.1

(10) [PositionLoaded]
Out0-1: n+22.1
Out2-3: n+23.1

(DL-PLC)

Dynamic Position or Dynamic Position PLUS

"+ An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

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

[CmdComplete]
IN?

[CmdError]

=ON?

(1) Reset [ProcessCmd] = OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0ON?

Error

{

(1) Set [Parameter3] = Position
(2) Set [GotoPosition] = ON

[PositionLoaded]
—ON?

Reset [GotoPosition] = OFF

[
*‘

CTRIO:
Outputs pulses as specified

At Position?

Reset [EnableOutput] = OFF

Position?

w

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 at
Win  position count = 0. Turning on C2 will start the pulse output to position specified in

. 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
il LD Load Table Command 0x10
1 1T K10 (Hex)
Command Code Register
Initialize Settings
Cco " < a
) I I LD 1 TabIeDFllg Nulmber Thls rung loads Dynamlc
(Decimal) Positioning profile.
out Parameter 1: Profile File
va2o4 Number
C1
4( PD ) Initialize Settings Complete

Initialize Settings
Complete

c1 B2056.7
( SET ) Process Command

1|
11
C3’J Go to Position Change Complete

Command  Command
Complete Error
B2IO2I2.7 BZIOZZ.G 82?56.7
¢ i *F (RST)  Pracessc This rung waits for the Command
c2 B2056.0 Complete bit with no Command
1 ——( SET ) Enable Output Error before Enabling the Output.
Go to Position Start B2056.1

RST ) Go to Position
Go to Position  Enable
Start Bit Output

c2 B2056.0 oD _

5 — | { | V3000 Target Pulse Count Position This rung loads the

Target Pulse Count
Parameter 3:Target Puse Position into Parameter 3
register.
c3
Go to Position 4( PD ) Go to Position Change Complete
Change Complete

K PUSET ) cotoposiion | TMISTUNG startsthe pulse output to the

Position Count specified in Parameter 3.

Initialize Settings
Cco B2056.0

——f ( RST Enable Output _

! : (RsT) This rung stops the pulse output by

B2056.7 processCommand | d15aDIINg the Enable Output bit. It
RST )  ProcessComman also resets the position count to 0.
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Dynamic Velocity Profile

The Dynamic Velocity profile is a trapezoidal profile with the directional
acceleration and deceleration rates specified. The target velocity is located in |ZI DL
a memory register in the CPU/controller. Once the CPU/controller initiates

the profile, output pulses will be generated at the target velocity until the CPU/ V] win
controller disables the output pulses. IZ[ NI

Edit Pulse Profile

Clockwise AccelRate 11900 pss
Clockwise Decel Rate 11000 pss
Counter-clackwise Accel Rate 1000 pss
Counter-clockwise Decel Rate 11000 pog

‘ositioning Phus (CTRIO2)
Trapezoid Plus
Trapezaid wilimits (CTRIOZ)

File Stats

Flehumber: | 4
TotalEntiies: [ -
Blocks Used: | 1

Calculate Profile

* Clockwise Accel Rate: The clockwise rate at which the output will ramp up from OHz 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 tar-
get 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 22.2,232
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 ROe
CPUto 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 26.4,274 Level
Process Command 39,55 26.7,21.7 Rising Edge

Output Control (D)Words (Pulse Output)

9-44 |

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 1,17
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

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Dynamic Velocity (cont'd)

V] o
V] win

V] m

For Dynamic Velocity, the motion limits of clockwise acceleration and deceleration, and
counter clockwise acceleration and deceleration come from the CTRIO Workbench Profile.
The target velocity is stored in a register in the CPU/controller. The program needs to

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

constant as shown in the example.

PLC Control | PLC Status PLC Control PLC Status
Outputs Base | Inputs Base OutputsBase | Inputs Base .
Steps Name _ _ Addr=V2030 | Addr=V2000 Action
l(‘lg(tiro'f‘#(?%? ?Iglgro-f‘#(?r?i()) (Control Relay) | (Control Relay)
D2-240 D2-240
1 c°210“(]:"d V2040 V2040 Setto 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
3 Command V2056.7 €227 status bit is returned
Command
When ON, Profile is now loaded, clear
4 Cgr;[;:j«aste N/A va022.7 N/A c127 Process Command bit
5 Command V2022.6 c126 ON if Command or Parameters are
Error ’ invalid
Turn ON to ramp to target velocity, Turn
6 | Enable Output V2056.0 N/A C220 N/A OFF to disable pulses.
7 Parameter 3 | V2031/V2030 N/A V2031/V2030 Target velocity: User defined (DWord)
8 O“tgt’:tﬁgt"’e N/A V2022.4 N/A C124 When ON, module is pulsing
9 Suspend V2056.2 N/A €222 N/A Turn ON to “pause” output pulses with-
Output ) out resetting pulse count
10 Output N/A V20222 N/A c122 ON when out pulse train has been
Suspended ’ suspended
The sign of the value in the Target Velocity register Direc‘scc;FT
(Parameter 3) determines the direction of the pulse 1 1" ksoo0
train output. In the DirectLOGIC programming =
example to the right, BCD 5000 is converted to
decimal -5000 when CO is turned ON. You could INV
load (LD) a V memory location instead of using a
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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)

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter] = File # (decimal)
(3) Set [ProcessCmd] = ON

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

(1) [CommandCode]:
Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

[CmdComplete]

=0ON?

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

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

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

[CmdError]
=ON?

(6) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(1) Reset [ProcessCmd] = OFF
(2) Set [Parameter3] = Velocity
(3) Set [EnableOutput] = ON

(7) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

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

[OutputEnabled]
=ON?

X

CTRIO:

Outputs pulses as specified Reset [ProcessCmd] = OFF

Set [Parameter3] = Velocity

New
Velocity?
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Dynamic Velocity Example

'The following example program executes a Dynamic Velocity pulse profile. Turn CO on to

load the profile number, process the command and enable the output. The Target Velocity
M o needs to be specified inV2030. The velocity can be changed “on the fly” by entering a different
win  value into V2030. The sign of the value in the target velocity register controls the pulse output
NI direction. Clearing the Output Enable bit will always suspend pulsing.

_FirstScan
_FirstScan LB
SPO K1
t—l
ouT
Command Code
Register
= w2040
This rung loads the Dynamic Yelocity profile into Parameter 1.
Initialize Settings LD
co K1
2 | |
ouT
Farameter 1, Profile File
Mumhber
W2041
Frocess Command
B2056.7
SET
This rung weaits for the Command Complete bitwith no Command Errar befare Enabling the
Qutput,
Initialize Settings Command Camplete Command Errar Frocess Command
o B2022.7 B2022E B20456.7
3 | | | o = {( ReT
Enable Output
B2056.0
L seT
This rung stops the pulse output by resetting the Enable Output bit, B2056.0.
Initialize Settings Enable Cutput
GO B2056.0
s _L+ ( Rer
Process Command
B2056.7
—( Rsr
5 ( eno )
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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 CTRIO M Win
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 10 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 DirecfLOGIC 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)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] o
V] win
V] wi

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.
Output Control (D)Words (Pulse Output)
Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39,55 26.7,27.7 Rising Edge

0-50 |

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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Velocity Mode Control on CTRIO(2) YO and Y1

PLC Control PLC Status
g&g)&?&;‘;‘e Iﬁtgtitg::e Outputs Base Inputs Base )
Steps Name | »idr=V2030| Addr=V2000 | Addr=V2030 | Addr=V2000 Action
(Bit-of-Word) | (Bit-of-Word) (Control Relay) | (Control Relay)
D2-240 D2-240
Set to 20 Hex
1 | Command 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 50%) decimal
Number of pulses (DWord); set to
4 Parameter3 | V2031/V2030 V2031/V2030 FFFFFFFF for no limit, Hex
5 | SetDirection |  V2056.4 C224 Set ON or OFF for
Direction of Rotation
Process Turn ON Command Complete sta-
6 Command V2056.7 C227 tus bit is returned (see step 7)
When ON, command has been
7 COSTTand V2022.7 C127 accepted, clear Process Command
aws N/A N/A bit (step 6)
8 | Command Error V20226 126 ONif C°’“’“a'i‘:v‘;iza'ameters are
9 Enable Output V2056.0 €220 Turn ON to start pulses
10 | Disable Output V2056.0 N/A €220 N/A Turn OFF to start pulses
11 | Suspend Output| V20562 222 Turn ON to “pause” output pulses
) without resetting pulse count
1 Output N/A V2022.2 N/A c122 ON when out pulse train has been
Suspended ' suspended

While Velocity Mode Control is running, Run Frequency (step 2) and Duty Cycle (step
3) may be actively changed simply by writing a new Parameter value. Since no Accel/Decel
parameters are specified in this profile, the output change is a step response.
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Velocity Mode
(IBoxes) 2 An example program using these I5oxes can

be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
. . "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 *(
Oute-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

] o
[X] win

NI V2041 and V2042 respectively.

First Scan
SPO
||

Parameter 3, a specific number of pulse output counts can be specified or if set to “fHHH” Hex,
the pulse 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

1 1T

Initialize Settings

co
1Tl
2 {11

This rung loads Target
Velocity, Duty Cycle and
Pulse Count into the
Parameter registers.

Set Direction

LD Load Velocity
K20 Mode
L 0x20 (Hex)
out V2040 Command Code
Register
LD Target Velocity
V3000 (Decimal)
ouT Parameter 1:
| V2041 Run Frequency
LD 0 specifies 50% duty
| Ko cycle (Hex)
ouT Parameter 2:
] V2042 Duty Cycle
LDD Kffffffff (Hex) specifies unlimited pulse
| K count; use decimal value otherwise
OUTD Parameter 3:
— V2030 Target Pulse
Count
B2056.7

4( SET ) Process Command
C1
( Initialize Settings
SET ) Complete

c2 B2056.4
3 I I ( ouT ) Direction
Initialize
Settings Command  Command
Complete Complete Error
o B2022.7  B2022.6 B2056.7 ) ]
4 | || ( RST ) ProcessCommand  This rung waits for the
. b \ Command Complete bit
B2056.0 with no Command Error
SET ) Enable Output la%ft%rgtEnablmg the
Initialize Settings
co b Initialize Setti .
5 £ (RsT) " 'S;z,:plztemgs This rung stops the pulse
output by disabling the
B2056.0 Enable Output bit.
4( RST ) Enable Output
(
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 M w
dialog in CTRIO Workbench. However, an output must be configured for

Pulse (Step/Direction) or Pulse (CW/CCW) using the Configure 1O 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
Codes (DL PLCs)

Output Status Bit Definitions (Pulse Output)

V] o
V] win

V] w

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 22.1,23.1
Output Suspended 34,50 22.2,23.2
Output Active 36, 52 22.4,23.4
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 Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36,52 26.4,27.4 Level
Process Command 39,55 26.7,27.7 Rising Edge
Output Control (D)Words (Pulse Output)
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1.7 1,17
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 04

0-56 |
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Chapter 9: Output Functions -

Run to Limit Mode, cont'd

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.

EdgetoSeok | FNTIT2 | Bisoas | (butyoycleat 0%
Rising Edge Ch1C 00 00 0000
Falling Edge Ch1C 01 00 1000

Both Edge Ch1C 10 00 2000
Rising Edge Ch1D 00 01 0100
Falling Edge Ch1D 01 01 1100

Both Edge Ch1D 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 " 0300
Falling Edge Ch2 D 01 " 1300

Both Edge Ch2 D 10 " 2300

Edge(s) Bits 15..12 CTRIO Input  Bits 11..8

Rising 0000, OHex ch1C 0000, OHex
Falling 0001, THex Ch1D 0001, 1Hex
Both 0010, 2Hex ch2C 0010, 2Hex

Ch2D 0011, 3Hex
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Run at Velocity on CTRIO(2) YO 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. Win
You must turn CO0 on to initialize the settings and enable the output. NI
PLC Control | PLC Status PLC Control PLC Status
Outputs Base | Inputs Base Outplits Base Inpu’fs Base :
Steps| Name Addr=V2030 | Addr = V2000 Addr=V2030 | Addr=V2000 Action
e e (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Setto 21 Hex
1 Code V2040 V2040 (Run to Limit Mode)
Setinitial run frequency, decimal
2 Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
N/A N/A Selec}disgrete ir&put edgle i? higt)1 byte,
ow byte = duty cycle (1-99
3 Parameter 2 V2042 V2042 Example: rising input 1D at Duty =
45%, set this parameter to 212D Hex
4 |SetDirection|  V2056.4 C224 Set ON or OFF for
Direction of Rotation
Process Turn ON Command Complete status bit
S Command V2056.7 C221 is returned (see step 6)
Command When ON, command has been accept-
6 Status N/A v2022.7 N/A c127 ed, clear Process Command bit (step 5)
7 Command V2022.6 126 ON if Commar]d or.Parameters are
Error invalid
8 (E)’l‘]";‘sﬁ V2056.0 N/A €220 N/A Turn ON to start pulses
9 Output Active N/A V2022.4 N/A c124 ON while pulsing, OFF vyhen limit has
Status stopped pulsing
10 Suspend V2056.2 N/A 222 N/A Turn ON to pause output pulses with-
Qutput out resetting pulse count
1 Output N/A V2022.2 N/A c122 ON when out pulse train has been
Suspended suspended

9-58
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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

y

PARAMETERS:

(1) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

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

Execute CTRRTLM (IB-1011)
"CTRIO Run To Limit Mode"

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

Error
Success

! An example program using these [Boxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

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

New Frequency
or Duty Cycle?

: Handle Error ;

Change
Direction?

C
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O User Manual, 3rd Ed., Rev. F

9-59


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 9: Output Functions

Run To Limit Mode
(DL-PLC)

(1) Set [CommandCode] = 21 (hex)
(2) Set [Parameter1] = Frequency (decimal)
PARAMETERS: (3) Set [Limit-Duty] = xxyy (hex)
(4) Set [ProcessCmd] = ON

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parametert]

Out0-1: n+11
Out2-3: n+17

[CmdComplete]
(3) [Limit-Duty] =ON?
Out0-1: n+12
Out2-3: n+20

(4) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

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

[CmdError]
-ON?

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

(7) [Direction]
Out0-1: n+26.4 Reset [ProcessCmd] = OFF

Out2-3: n+27.4 I

&
<

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

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

KEY:
[OutputEnabled]
. -oN?
Xxyy (nex): Reset [EnableOutput] = OFF
xx: Limit

A
00 = Cht Input C High

10 = Ch1 Input C Low

<
01=Ch1 Input D High v

11=Ch1 Input D Low

02 - Ch2 Input G High CTRIO:

12 = Ch2 Input C Low Outputs pulses as specified Set Frequency

Set Duty Cycle

03 = Ch2 Input D High
Ch2 Input D Low

yy: Duty Cycle

New Frequency
or Duty Cycle?

Change
Direction?

Limit reached?
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Run to Limit Mode Example

The following example program loads and executes a Run to Limit Mode pulse
profile. Turn on CO to run the profile. CTRIO input C or D must be assigned to M o
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.

[X] ™

First Scan
SPO ) Load Run to
1 K21 Limit Mode
P 0x21 (Hex)
Initialize Settings X
L | out V2040 Command Code
Register
This rung loads the Target Velocity, Target Velocit
Limit Input, Edge and Duty Cycle into LD V3000 arger Jeooity
the Parameter registers. (Decimal)
ouT Parameter 1:
— V2041 Run Frequency
LD 0 specifies: Rising Edge, Ch1C,
| Ko 50% Duty Cycle (Hex)
|| out V2042 Parameter 2 register:
Edge, Input, Duty Cycle
B2056.7
4( SET ) Process Command
C1 Initialize Setti
( SET ) nitialize Settings

Complete
Set Direction
C2 B2056.4
|| ( ouT ) Direction
Initialize Settings Command  Command
Complete Complete Error This rung waits
C1 B2022.7  B2022.6 B2056.7 for the Command
| | || | {RsT) Process Command ﬁgfggmtnﬁab%w'th
Error before
B2056.0 N
SET ) Enable Output Erzl?:gll.:{] gthe
Initialize Settings
Co C1
AL ( RST ) Initialize Settings
. Complete
This rung stops the pulse B2056.0
output by disabling the Enable 4( RST ) Enable Output
Output bit.
(
(END)

Counter I/0O User Manual, 3rd Ed., Rev. F I 9_61


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 9: Output Functions

Run to Position Mode

V] o
V] win
v w

Run to Position is used to make a simple move to a new position. If using a CTRIO2
module, consider using Dynamic Positioning Plus instead. Dynamic Positioning Plus is
almost always the better choice.

Run to Position Mode is not defined or created using the Pulse Profiles Table dialog 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
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.

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.

0-62 |

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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Pulse Output Status/Control Bits and Command Codes

(DL PLGs)

Output Status Bit Definitions (Pulse Output)

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] oL
V] win
V] mi

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 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 26.7,217.7 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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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 Parameter2 | Parameter2 | Parameter 2 (Hex)
(Parameter 3) is: Bit 12 Bits9&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 1 1300
Comparison Bits 15..12 Input Function  Bits 11..8
Greater Than or Equal 0001, THex Ch1Fn1 0000, OHex
Less Than 0000, OHex Ch1Fn2 0001, 1Hex
Ch2Fn1 0010, 2Hex
Ch2Fn2 0011, 3Hex
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Run at Velocity on CTRIO(2) until Input Function Value Position

V] o

Win
N
PLC Control | PLC Status PLC Gontrol PLC Status
Outputs Base | Inputs Base OUtplfts Base InpuEs Base -
Steps| Name Addr=V2030| Addr = V2000 Addr=V2030 | Addr=V2000 Action
i) S (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 22 Hex (Pulse at velocity until
! Code V2040 V2040 Function Input Limit)
Set initial run frequency, decimal
2 Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
Bits 15-12: Comparison
Bits 11-8: Input Function to use
3 | Parameter2) V2042 N/A V2042 N/A Low Byte: Duty cycle (1-99) (can leave 0
for 50%) Hex
V2031/ Specified position for Input Function
4 Parameter 3 | /2031/V2030 V2030 DWord to compare against, decimal
5 | SetDirection V2056.4 C224 S et (.)N or OFF fqr
5 T ON (I:)lrectlondo(f: Rotaltlon .
rocess urn ommand Complete status bit
6 Command V20567 c221 is returned (see step 7)
Command When ON, command has been accept-
7 Status V20227 C127 ed, clear Process Command bit (step 6)
N/A N/A
Command ON if Command or Parameters are
8 Error V20226 €126 invalid
9 (E)Z:s:ﬁ V2056.0 N/A 220 N/A Turn ON to start pulses
10 Output Active N/A V2022.4 N/A c124 ON while pul§|ng, OFF when position
Status isreached
1 Suspend V2056.2 N/A €222 N/A Turn ONto pause output pulses with-
Output out resetting pulse count
Output ON when out pulse train has been
12 Suspanded N/A V2022.2 N/A C122 suspended

Counter I/0O User Manual, 3rd Ed., Rev. F I 9_65



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 9: Output Functions

Run To Position Mode
(IBoxes)

2 An example program using these I5oxes can
be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
i "CTRIO Config"
(1) [Direction] is programmed at top of ladder

(2) [EnableOutput] Execute CTRRTPM (IB-1012)

Out0-1: n+26.0 "CTRIO Run To Position Mode"
Out2-3: n+27.0

(3) [OutputEnabled]

Error

Success
or Error?

Success

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

[OutputEnabled]
—ON?

Reset [EnableOutput] = OFF

A

v D

CTRIO!
Outputs pulses as specified Set Frequency
Set Duty Cycle

Change
Direction?

Position
reached?

New Frequency
or Duty Cycle?

O User Manual, 3rd Ed., Rev. F
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PARAMETERS:

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

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

(3) [Funct-Duty]
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

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

(7) [CmdError]
Outo-1: n+22.6
Out2-3: n+23.6

(8) [Direction]
Outo-1: n+26.4
Out2-3: n+27.4

(9) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

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

KEY:

xxyy (hex):

xx: Funct

00
10
o1
1
02
12
03
13

yy: Duty Cycle

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

[CmdComplete]
=0ON?

[CmdError]

=ON?

Reset [ProcessCmd] = OFF

*1

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

[OutputEnabled]
=0N?

Error ;

Reset [EnableOutput] = OFF

A

CTRIO:
Outputs pulses as specified

1

Set Frequency
Set Duty Cycle

Position
reached?

New Frequency

or Duty Cycle?

Change
Direction?
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Run to Position Mode with DirectSOFT IBox
Instructions

7

This is the equivalent ladder using IBox instructions in DirectSOFT to the M o
ladder shown on the previous page. Turn on CO to run the pulse profile. Once Win
running, velocity and duty cycle can be changed on the fly by loading new values NI
into V2041 and V2042 respectively.

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
V2030 through V2060 for its output data.
CTRIO Config
CTRIO IB-1000
CTRIO# K1
Slot Local K2
Workspace V400
Input V2000 - V2025
Cutput V2030 - V2061
This CTRIO Run to Position Mode [Box sets up Oulput #0 in CTRIO #1 to output pulses
at a Frequency of 1000 Hz. Using the "Greater than Ch1/Fn1" comparison, the output will
remain active until the input of 1500 is reached.
CTRIO Run To Position Mode
TW—EDT Pl CTRRTPH 1B-1012
—ITl
CTRIO# K1
Qutput # KO
Frequency K1000
Function K10
Duty Cycle KO
Position K1500
Workspace V401
Success 100
Error C101
CTRIO Read Error Cod
CTRRTPM_Failure CTRRDERea HOI,‘E_(; 0:4
c101
| |
L
CTRIO # K1
Workspace V402
Error Code V403
Ifthe Run to Position Mode parameters are OK, setthe Direction Bit and Enable the
output
CTRRTPM_Success Out_0_Direction
C100 B2056.4
|| { our
Out_0_Enable
B2056.0
L { our
This rung stops the pulse count by disabling the Enable Output bit.
Try_RTPM CQut_0_Enable
co B2056.0
— L { RrsT )
Reset Count In Count Reset
C3 B2054.1
— | { our )
{ Enp )
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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 by loading new values into V2041 and V2042 respectively.

M o
Win
NI

Load Run to Position Mode0x22 (Hex)

Command Code Register

Target Velocity (Decimal)

First Scan
SPO D
1 { | K22
Initialize Settings
ouT
V2040
Cco
2 {11 V3000
- - ou
This rung loads Target Velocity, V2041

Compare format, Duty Cycle,

Parameter 1: Run Frequency

" o LD ifi i
Input Function and Position SpocfisParamtor s Getor tan orEqal 0O F
Compare Value into the —
Parameter reglsters. Parameter 2: Function/Duty Cycle
LDD V3001 Specified position to compare against Input
Function Value (Decimal)
OuTD V2030 Parameter 3: Input Function DWord value for
Position Comparison
B2056.7
SET ) Process Command
c1
( SET ) Initialize Settings Complete
Set Direction
c2 B2056.4 )
3 Iy (out) D
Initialize
Settings Command
Complete Complete
c1 B2022.7  B2022.6 B2056.7 - .
4 { | { | o (RST ) ProcessCommand |This rung waits for the Command
Command 620560 Complete bit with no Command Error
Error SET ) Enable Output before Enabling the Output.
Initialize Settings
Co C1
5 P (RsT) Initialize Settings Complete -
A \ 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
(
7 (END)
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Raw Output

The CTRIO(2) module supports Raw output mode. This %o @WB
mode allows the CPU/controller program to have direct NNz
M DL access to the module’s output points. Each output can be @ Q"
V] win configured for Raw output mode and each will have a unique ~ |“@ e
|Z[ N control bit. &%) o
Refer to Output Control Bit Definitions (Raw Mode) in D
Appendix A for Raw output control bit addressing. 0 @CO
@
Vz@ YO
o9 | LIS
Va@ @C'\
@V'\

The module output terminals are
represented by the 0, 1, 2, and 3 boxes
(0 and 1 for the HO-CTRIO(2)) on
the Outputs tab at the right side of this
Configure IO dialog box.
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Pulse Output Status/Control Bits and Command Codes
(DL PLCs)

V] o
V] win
V] m

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-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 22.5,235
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 Output 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 26.7,21.7 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 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 Qutput Start (octal)
DWord Parameter 3 0,2 0,4
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o-72 |

PARAMETERS:

(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

(3) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

*(4) [SysOutStat]
Out0: n+25.8
Outt: n+25.10
Out2: n+25.12
Out3: n+25.14

*Optional way
of monitoring
output

Raw Output

(I BOXGS) "+ An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

Set [EnableOutput] = ON

\ 4

CTRIO:
Turns ON [RawOutput]

[OutputEnabled]
=ON?

[SysOutStat]
=ON?

Counter I/0O User Manual, 3rd Ed., Rev. F
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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
Out1: n+25.10
Out2: n+25.12
Out3: n+25.14

*Optional way
of monitoring
output

Raw Output
(DL-PLC)

Set [EnableOutput] = ON

Y

CTRIO:
Turns ON [RawOutput]

[OutputEnabled]
=ON?

[SysOutStat]
=ON?
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Input Memory Mapping for Counter Data Transfer

DL
1 win
M m

The Counter function is used to create counts from an attached encoder. To use this
function, one input needs to be configured as a Counter or Quad Counter.

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 DirecfLOGIC 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.

Example Input Control/Status Bits and Parameter Register

Addresses

Data Type and Offset Address for Inputs
WinPLC, EBC, PBC, DireotLOGIC) 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
o
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
or
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)
l&sg;; Iayl/stem Func(ti())ns
Read/Write CTRIO(2) Internal
bX80..87 24 Registers (see p, 6-10 for bit defini- | DWord 4
bX88...95 tions)
44 Total
Bytes

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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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 (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (ps)
Pulse Catch Not Used 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 PLC Control PLC Status
Outputs Base | Inputs Base Outputs Base Inputs Base o
Name Addr = V2030 | Addr = V2000 Addr=V2030 | Addr=V2000 Description
i i (Control 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 Onwhen Count Capture is completed
Capture V2020.0 C160 (Available only when input D is config-
Complete ured for Capture input)
Turn ON to capture Count
Enable Count
nga etu?: $ V2054.0 €260 (Available only when input D is config-
p N/A N/A ured for Capture input)
Reset V2054.1 C261 Turn ON to reset s:rurger Value to Reset
At Reset Value N/A V2020.1 N/A C161 On when Counter is at Reset Value

Counter I/0O User Manual, 3rd Ed., Rev. F I 1 0_3


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 10: Input Functions

— NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the CTRIO(2)
— module. Within the I/0 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 Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirectLOGIC PLCs
Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8
Counter Function
(IBoxes & DL-PLC
‘ Start '
PARAMETERS: ; { ‘\
\ 4

(1) [RawCount]:

Ch1/Fn1: n+0-1 View [RawCount]

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

View [AtResetValue]

Need to know if
count is at Reset
value?

CTRIO:
(1) Resets [RawCount] = 0

(3) [Reset] (2) Sets [AtResetValue] = ON

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 Scaled Counter Data

M o Scaled Counter is simply used to create counts in user-specified engineering units from an
M win  attached encoder. To use this function, one input needs to be configured as a Counter or
|Z[ N Quad Counter. Then, for that Input functions, select the ruler icon and use the wizard to

configure the desired engineering units.

This is the final panel in the Scaling Wizard. Be sure to use the Position Scaling Calculator
to validate that the Raw Value (raw counts from the encoder) will generate the desired
Scaled Value. Type in the test counts (50 is shown here) and verify the expected engineering
units value is displayed in the Scaled Value field. It will be displayed with the Engineering
Units characters provided earlier in the Wizard. FPS (feet per second) was used here. The
Calculator returned ‘5FPS’ here.

x
Minimum Raw Yalue: ID caunts
hairmum Rew value: IWDDD counts
Minimurn Scaled Yalue: ID FPS
Maximum Scaled Yalue: IWD FPS

| Fuosition Scaling Calculator

Enter a raw countwalue to confirm scaling
configuration.

R Yalue: |5D counts

Sceled Value:  [5FPS

Cancel | < Back | Finish |
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The following table shows which memory locations are used for memory transfers from the
CTRIO(2) module to the CPU. The starting memory location is defined by the user in the
I/O Map within CTRIO Workbench. When configuring the DirectL OGIC 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.

10-6 |

Data Type and Offset Address for Input
WinPLC, EBC, PBC, (Difgztfoellt):l)l S 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 9
or
bX32...39 1422 Output 0 Status (Low Byte)
bX40...47 Output 1 Status (High Byte)
bX48...55 1423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
gigg;; I\SA)’/stem Func(ti()ms
Read/Write CTRIO(2) Internal
bX80..87 24 Registers (see p, 6-10 for bit defini- | DWord 4
bX88...95 tions)
44 Total
Input(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 (ps) In Progress Time (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (ps)
Pulse Catch Not Used Not Used
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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
OutputsBase | Inputs Base Outputs Base Inputs Base o
Name Addr=V2030| Addr = V2000 Addr=V2030 | Addr=V2000 Description
i) i) (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 V2001-V2000 V2001-V2000 Refer to table above
Parameter 2 V2003-V2002 V2003-V2002 Refer to table above
N/A N/A
Counter On when Count Capture is completed
Capture V2020.0 C160 (Available only when input D is config-
Complete ured for Capture input)
Turn ON to capture Count
Enabl t
"‘z " etﬁf:" V20540 €260 (Available only when input D is config-
P N/A N/A ured for Capture input)
Turn ON to reset Counter Value to Reset
Reset V2054.1 C261 Value
At Reset Value N/A V2020.1 N/A C161 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 DirectLOGIC PLCs
Count Capture Complete Bit 0,8,16,24 20.0,20.8,21.0,21.8

Counter Function (Scaled)

(IBoxes & DL-PLC)

‘ Start ’

PARAMETERS:

(1) [ScaledCount]:
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

(2) [RawCount]
Ch1/Fn1:n+2-3
Ch1/Fn2: n+6-7

View Scaled Value?

<
4

View [RawCount]

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(3) [AtResetValue]
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1:n+21.1
Ch2/Fn2: n+21.9

(4) [Reset]
Ch1/Fn1: n+24.1
Ch1/Fn2: n+24.9
Ch2/Fn1: n+25.1
Ch2/Fn2: n+25.9

10-8 |

View [ScaledCount]

Need to Reset

<
(

CTRIO:
(1) Resets [RawCount] = 0
(2) Resets [ScaledCount] = 0
(3) Sets [AtResetValue] = ON

A

Need to know if Yes
count is at Reset

View [AtResetValue]

]

value?

: [Reset] = ON

A

count?
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Input Memory Map for Capture Count Data

Mu  Transfers
Win . . . . . . . .
This function copies the current value of a counter input into a register when a discrete input
|ZI NI trigger condition is met. To use this function, one input must be configured as a Counter or
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 DirecfLOGIC CPU, use the
memory address offsets in the second column. When configuring an H2-WinPLC, EBC,
PBC, MODBUS, or DEVNETS placed in the CPU slot, use the non-PLC offsets in column

one.
The proper sequence of events for using this function can be found in the flow charts on the
pages that follow.
Data Type and Offset
WinPLC, EBC, PBC, | "ies T inuts 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 1421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word )
o
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)
o727 et Ae TR0 e
ead/Write 2) Interna
bX80...87 n+24 Registers (see p. 6-10 for bit defini- DWord 4
bX88..95 tions)
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 (ps) In Progress Time (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (pis)
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/0O 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

10-10 |

Ch(x)/Fn(x) Status Bits
(Transfers from CTRIO(2) to CPU)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirectLOGIC 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 ?gg{‘jﬁ't?;‘;)” iming) OR 11 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
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Capture Count Function
(IBoxes & DL-PLC)

[EnableCapture] = ON

PARAMETERS:

(1) [EnableCapture]:
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0
Ch2/Fn2: n+25.8

[Capture] detected
by CTRIO?

(2) [Capture]
Channel 1 Input D
Channel 2 Input D

(3) [CaptureComplete]
Ch1/Fn1: n+20.0
Ch2/Fn1: n+21.0 CTRIO:
CTRIO: (1) Sets [CapturedValue] = 0
(4) [CapturedValue]
( )c[m /im- n+2-3 : (1) Sets [CaptureComplete] = ON (2) Resets [CaptureComplete] = OFF
Ch2/Eni: n+12-13 (2) Sets [CapturedValue] = [CurrentCount] T

(5) [CurrentCount]
Ch1/Fn1: n+0-1
Ch2/Fn1: n+10-11

[EnableCapture] = OFF

Yes T

Repeat another
capture?
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Input Memory Map for Edge Timer and

M " Dual Edge Timer

Win

M m

1012 |

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.

—Function 1

Dwual Edge Tirmer e

|?| Edgellh  —

—

|F| Edge2ln _——

Free Fun [

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
/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.

sl iR Address for Inputs
WinPLC, EBC, PBC, (DireotL0GIC) 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 9
or
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)
gisg;; Iagl/stem Func(tic))ns
Read/Write CTRIO(2) Internal
bX80...87 w24 Registers (see p. 6-10 for bit defini- | Word 4
bX88...95 tions)
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
Scaled Counter with Capture Scaled Value (pos. or rate) Scaled Captured Value
Non-scaled Timer Previous Time (ps) In Progress Time (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (pis)
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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 turn 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
Name | DutputsBase inputsBase | pddr=V2030 | Addr=V2000 Description
F o (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 V2001-V2000 V2001-V2000 Previous Time
Parameter 2 N/A V2003-V2002 N/A V2003-V2002 In Progress Time
Timsi;ﬁ?r;]);ure V2020.0 C160 On when Time Capture is in progress
: Turn ON to enable Timer Capture
EnableTimer | 50540 N/A €260 N/A Function (Not available when Free Run
Capture Timer option is selected)
T"gﬁ:ﬂ%‘"’lstt:“’ V2020.1 161 On when Timing is completed
- - N/A N/A
T'mer;i'tm eout V2020.2 C162 Set when Timeout Occurs

1014 |
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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/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 Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirectLOGIC 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 ?(?(;1111?1::?;3)(-[ iming)OR |1 g 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
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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/Fni: n+20.2
Ch1/Fn2: n+20.10
Ch2/Fni: n+21.2
Ch2/Fn2: n+21.10

10-16 |

Edge Timer Function
(Free Run, Timeout)
(IBoxes)

CTRIO:
[Timer] starts timing (us)

le
Y

Edge detected
by CTRIO?

Timeout value
reached?

CTRIO:
(1) Resets [TimedOut] = OFF
(2) Sets [PreviousTime] = [Timer]
(3) Sets [Timer] = 0

CTRIO:
(1) Sets [TimedOut] = ON
(2) Sets [Timer] = 0
(3) Sets [PreviousTime] = 0

Edge detected
by CTRIO?

PARAMETERS:

(1) [Timer]
Ch1/Fn1: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

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

Edge Timer Function
(Free Run, No Timeout)
(IBoxes)

CTRIO:
[Timer] starts timing (us)

Edge detected
by CTRIO?

CTRIO:
(1) Sets [PreviousTime] = [Timer]
(2) Sets [Timer] =0
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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)
(IBoxes)

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CapturedStart] = ON
(2) [Timer] starts timing (us)

<
4

Edge detected
by CTRIO?

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Stops [Timer]
(3) Sets [PreviousTime] = [Timer]

Time

CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF
(3) Sets [Timer] =0
(4) Sets [PreviousTime] = 0

i

[EnableCapture] = OFF

A

another edge?
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Edge Timer Function
(Manual, Timeout)
(IBoxes)

PARAMETERS: [EnableCapture] = ON

(1) [EnableCapture]: |{
Ch1/Fn1: n+24.0
Ch1/Fn2: n+24.8
Ch2/Fn1: n+25.0

: No
Ch2/Fn2: n+25.8 Edge detected

by CTRIO?

Timeout value
reached?

Y

(2) [CapturedStart]
Ch1/Fn1: n+20.0
Ch1/Fn2: n+20.8
Ch2/Fn1: n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fn1: n+2-3 CTRIO: CTRIO:
Ch1/Fn2: n+6-7 (1) Sets [CapturedStart] = ON (1) Sets [CaptureComplete] = ON
Ch2/Fn1: n+12-13 (2) [Timer] starts timing (us) (2) Sets [TimedOut] = ON
Ch2/Fn2: n+16-17

|4
(4) [CaptureComplete] <
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fn1: n+21.1
Ch2/Fn2: n+21.9

Timeout value
reached?

Edge detected
by CTRIO?

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15 CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF

(6) [TimedOut]

CTRIO: CTRIO: (3) Resets [TimedOut] = OFF
CM/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:
) [Timer] [Timer] starts timing (us)
Ch1/Fn1: n+2-3
Ch1/Fn2: n+6-7 |(

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fni: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fni: n+10-11

Ch2/Fn2: n+14-15

Timeout value
reached?

Edge detected
by CTRIO?

(3) [TimedOut]
Ch1/Fn1: n+20.2
Ch1/Fn2: n+20.10

Ch2/Fni: n+21.2 CTRIO: CTRIO:

Ch2/Fn2: n+21.10 (1) Resets [TimedOut] = OFF (1) Sets [TimedOut] = ON
(2) Sets [PreviousTime] = [Timer] (2) Sets [Timer] = 0

(3) Sets [Timer] = 0 (3) Sets [PreviousTime] = 0

Edge detected
by CTRIO?

Edge Timer Function
(Free Run, No Timeout)
(DL-PLC)

‘ Start '

<€
PARAMETERS: A 4
) CTRIO:
(1) [Timer] [Timer] starts timing (us)
Ch1/Fn1: n+2-3

Ch1/Fn2: n+6-7
Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(2) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

Edge detected
by CTRIO?

CTRIO:
(1) Sets [PreviousTime] = [Timer]
(2) Sets [Timer] =0
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1020 |

C

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/Fn1:n+21.0
Ch2/Fn2: n+21.8

(3) [Timer]
Ch1/Fni: n+2-3
Ch1/Fn2: n+6-7

Ch2/Fn1: n+12-13
Ch2/Fn2: n+16-17

(4) [CaptureComplete]
Ch1/Fn1: n+20.1
Ch1/Fn2: n+20.9
Ch2/Fni:n+21.1
Ch2/Fn2: n+21.9

(5) [PreviousTime]
Ch1/Fn1: n+0-1
Ch1/Fn2: n+4-5

Ch2/Fn1: n+10-11

Ch2/Fn2: n+14-15

(6) [TimedOut]
Ch1/Fn1: n+20.2
Ch1/Fn2: n+20.10
Ch2/Fni:n+21.2
Ch2/Fn2: n+21.10

Edge Timer Function
(Manual, Timeout)
(DL-PLC)

Edge detected

Y

by CTRIO?

CTRIO:
(1) Sets [CapturedStart] = ON
(2) [Timer] starts timing (us)

Timeout value
reached?

CTRIO:

(1) Sets [CaptureComplete] = ON
(2) Sets [TimedOut] = ON

Edge detected
by CTRIO?

Timeout value
reached?

CTRIO:
(1) Sets [CaptureComplete] = ON
(2) Stops [Timer]
(3) Sets [PreviousTime] = [Timer]

CTRIO:

(1) Sets [CaptureComplete] = ON

(2) Sets [TimedOut] = ON

CTRIO:

(1) Resets [CapturedStart] = OFF
(2) Resets [CaptureComplete] = OFF
(3) Resets [TimedOut] = OFF
(4) Sets [Timer] =0
(5) Sets [PreviousTime] = 0

v

1

Time

[EnableCapture] = OFF

|

another edge?

C
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Inhibit
|ZI DL Inhibit allows an input of the CTRIO(2) to pause the counting of Function 1, a Quad
[/] win  Counter or simple Counter. To use this function, Input A must be configured as a Counter

|Zl or Quad Counter. An input must be set as a counter before Inhibit Fn 1 will appear in the
NI 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
1/0O Map within CTRIO Workbench. When configuring the Direct. OGIC 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, (DireotLOGIC) 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
or
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...7 420 Ch 1/Fn 1 Status (Low Byte)
bX8...15 Ch 1/Fn 2 Status (High Byte)
bX16...23 0421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
ori
bX32...39 1422 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)
Ei‘;g;; System Functions
Read/Write CTRIO(2) Internal
bX80...87 n+24 Registers (see p. 6-10 for bit defini- DWord 4
bX88...95 tions)
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 (ps) In Progress Time (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (ps)
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/0 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
DirectLOGIC 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 ?é’éﬂ’,’]'t?ﬁi])" iming)OR 14 9 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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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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Input Memory Map for Pulse Catch Data Transfers

M o
1 win
M m

The Pulse Catch function allows a very short duration pulse to be qualified and lengthened
to a time period long enough to guarantee that it is seen by the CPU. CPU scans necessarily
vary with the length and complexity of the user’s program. A scan frequency of several
milliseconds is possible. On a conventional discrete input module, if a pulse is shorter than
one scan time, there is a chance the CPU will not see the pulse.

The CTRIO(2) module’s Pulse Catch function sees the fast incoming signal and holds its
status in a status bit until the CPU can

see it. A discrete output(s) can also be FSE— s |
tied to follow the Pulse Catch. o | Funcion
. . LInassignec Pulse Catch M
Notice that the module’s four input E| i - T Lol
. kel Pulse [CW/CCW)
terminals are represented by the A, o — Direle on Ch1r
B, C, and D boxes on the left side of bt lz&_us
T .. . | Unassigned | i ms  Unasegned |
this dialog. When wiring an input to B = . P — |
terminal 1C, select the Channel 1 tab
near the top of this window and click e
PUISC CatCh n bOX C E % Ejlge[me /Dir) E
. . Bt g Timer Rl [Car W)
Three selections must be made in Disateon B/
conjunction with the Pulse Catch option.
J E W EEW Chi/Fnl E
L. ige Timer iscrete on '
1. Choose 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, you will want to trigger off the rising edge, and vice versa.

2. Enter the minimum pulse width to capture. Transients below this width will not be
recorded. Set this value by typing the desired value in the “Minimum Width In” field.

3. Enter the minimum length of pulse the CTRIO(2) module should send in response to the
input pulse. Make this setting by typing in the desired value in the “Pulse Out Width” field.

Minimum Width In

I T

Pulse Catch i i
Input i i

Pulse Catch
Output < > le—>]
Pulse Out Width
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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.

LN RE D Address for Inputs
WinPLC, EBC, PBC, (D,-,ecﬂ_osl‘é) 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 1421 Ch 2/Fn 1 Status (Low Byte)
bX24...31 Ch 2/Fn 2 Status (High Byte) Word 5
or
bX32...39 1422 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)
Eigg;; /\SI\)IISten& Fun(():(tic))ns
Read/Write CTRIO(2) Internal
bX80...87 n+24 Registers (see p. 6-10 for bit defini- DWord 4
bX88..95 tions)
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 (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (pis)
Pulse Catch Not Used Not Used

10-26 |
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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
DirectLOGIC 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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10-28 |

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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Introduction to Runtime Table Functions

The following drawing depicts the ways in which Files are moved and manipulated within a

11-2 |

CTR

.

.

10(2).
Preset and PLS (Programmable Limit Switches) Tables such as Pulse Profiles, exist as Files
in the CTRIO(2) module’'s memory.

There are two areas of memory in a CTRIO(2) module:

ROII\/I — this is the non-volatile (Flash) memory where files are stored to survive a power
cycle

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 Adreas - Each output has a dedicated area in RAM where its current Table or Profile
is store

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

Al files are copied from ROM to RAM at power up

Load function copies one File to one Active Area

Write File to ROM function copies one File from RAM to ROM
Clear Preset Table sets an Active Area back to its default state

NOTE: Various functions write or modify an Active Area based on parameters provided by the CPU.

Warni

ng: 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/0O User Manual, 3rd Ed., Rev. F



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 11: Runtime Table Functions

“ATreonewrrerdord
parenrur suoperado
2)EDIPUT SMOITY I9[[BUIG

959
a|geL Jes) . SPOIA UORISOd O} uny « uo sjqel wN_wm_Ew“ .
A3 a|qgeL ppy - SPOIN HWIT 0} UNY » s|deL azijemu| -
asuodsay [9AS7 UPT PO AJDOIBA T 1} 910

dn-1amod
MIOH 0

INVH 01 s3jid
I AdoD

8INPoAl (2)0I4.LD

(ewnuny)
NvY

(8le|oA-UON)
NOY

Counter I/O User Manual, 3rd Ed., Rev. F I 1 1 _3


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Chapter 11: Runtime Table Functions

Preset Tables and Programmable Limit Switch (PLS)
Tables

Preset Tables and Programmable Limit Switch (PLS) Tables are handled programmatically
using the following functions:

. I'and Table: Moves the Table File from RAM into the specified Active Area for an Output
unction

« Clear a Preset Table: Remove all entries from the Preset Table in RAM (providing a blank
slate to build a new Table programmatically)

+ Create a Preset Table: Creates a new Preset Table in RAM with one entry

+ Create Preset Table On Reset:

 Add Entry to Preset Table: Add an entry to the end of the Preset Table in RAM
Edit Preset Table: Modify an entry in the Preset Table in RAM

Write 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

» 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
« 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)

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.
« Set the Command Code to 0x10.
« Set Parameter 1 to the desired Table number in decimal.
» Set ProcessCmd ON to tell the CTRIO(2) to read in the CommandCode and Parameter1.
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Load Preset Table, continued

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.
« If CmdError is OFF, reset ProcessCmd and set EnableOutput ON.

» The CTRIO(2) module begins the Erocess of enabling the Table. Once it is enabled, the
CJRIOk()T_) module sets the OutputEnabled bit ON. The Output is now under control of
the Table.

« To tell the CTRIO(2) to stop controlling the Output from the Table, reset EnableOutput to
OFF.
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11-6 |

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

Load Preset Table & Run
(IBoxes)

‘ Start '

Y

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y

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

Execute CTRLDPR (IB-1001)
"CTRIO Load Profile"

Y

CTRIO:
Loads preset table for output

C

Error
Success or

Error?

Success

A 4

\ Handle Error /

Set [EnableOutput] = ON

<
(

[OutputEnabled]
=ON?

[TableComplete]
=ON?

Rseet [EnableOutput] = OFF

ounter I/O User Manual, 3rd Ed., Rev. F



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Chapter 11: Runtime Table Functions -

Load Preset Table & Run
(DL-PLC)

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

(1) [CommandCode]: 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

<
(

[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
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]

=0ON?

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
« An Input configured for counting
« An Output configured to Discrete on Ch*/Fn*

< A Ta‘blt?lcreated in CTRIO Workbench is loaded into the CTRIO(2) or was built program-
matically.

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.

+ Set the Command Code to 0x10.

+ Set Parameter 1 to the desired Table number in decimal.

» Set ProcessCmd ON to initiate the CTRIO(2) to read in the CommandCode and

Parameter1.

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:

If it 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 Erocess of enabling the Table. Once it is enabled, the
C};FRIOk()%) module sets the OutputEnabled bit ON. The Output is now under control of
the Table.

. 'goHt:eII the CTRIO(2) to stop controlling the Output from the Table, reset EnableOutput to
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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
Outl: n+22.8
Out2: n+23.0
Out3: n+23.8

Load PLS & Run
(IBoxes)

' Start '

Y

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y

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

Execute CTRLDPR (1B-1001)
"CTRIO Load Profile"

Y

CTRIO:
Loads PLS for output

Error
Success or

Error?

Success

Y

\ Handle Error /

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
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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.

« Set the Command Code to 0x11.

» 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.

« |f CmdError is OFF, the Active Area is clear.
» Reset ProcessCmd OFF.
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Clear Preset Table

(IBoxes)
NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
‘ Start '

PARAMETERS: Y

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
is programmed at top of ladder

Y
Execute CTRCLRT (IB-1007)
"CTRIO Clear Preset Table"

Y

CTRIO:
Clears preset table for output

Error
Success or

Error?

Handle Error
Success
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PARAMETERS:

(1) [CommandCode]:

Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(3) [CmdComplete]
Out0: n+22.7
Outl: n+22.15
Out2: n+23.7
Out3: n+23.15

(4) [CmdError]
Out0: n+22.6
Outl: n+22.14
Out2: n+23.6
Out3: n+23.14

Clear Preset Table
(DL-PLC)

(1) Set [CommandCode] = 11 (hex)
(2) Set [ProcessCmd] = ON

!

CTRIO:
Clears preset table for output

A

[CmdComplete]
=ON?

[CmdError]
=ON?

Handle Error
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Create Preset Table (Initialize Table)

Description

Initialize Table creates a Table with one entry in the Active Area for an Output. The single
entry is defined in Parameters 1-3. The new Table immediately becomes active.

Prerequisites
+ An Input configured for counting

« 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.

» Set the Command Code to 0x12.
« Write a value to Parameter1 to define the entry type.

If Parameterl1 is either Pulse function (2 or 3),

write a value to Parameter2 to specify Pulse Time in jozil UL
milliseconds. Otherwise, Parameter?2 is ignored. 0 Set
« Write a value to Parameter3 to specify the counts 1 Reset
where the function should occur. 2 Pulse ON
» Set ProcessCmd ON to tell the CTRIO(2) to read 3 Pulse OFF
in the CommandCode. 2 Toggle OFF
5 Reset Count

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:
« |[f CmdError is ON, the CTRIO(2) module failed to create the Table. Write code to handle

the error and finish here.
« |f CmdError is OFF, the Table was created.
» Reset ProcessCmd OFF.
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Chapter 11: Runtime Table Functions -

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 (IB-1004)
"CTRIO Initialize Preset Table"

Y

CTRIO:
Creates preset table with
1st entry for output

Error
Success or
Error?

Handle Error

Success
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- Chapter 11: Runtime Table Functions

Create Preset Table
(DL-PLC)

‘ Start ’
Y
(1) Set [CommandCode] = 12 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Outl: n+13

Out2: n+16 No
Out3: n+21 Entry Type
=2o0r3?

(2) [Parameter1]
Out0: n+11
Outl: n+14 Yes
Out2: n+17
Out3: n+22

(3) [Parameter2] Set [Parameter2] = Pulse Time (decimal)

Out0: n+12
Out1: n+15 {
Out2: n+20 \ 4

Out3: n+23

Set [ProcessCmd] = ON

(4) [ProcessCmd]

Out0: n+26.7

Outl: n+26.15 Y

Out2: n+27.7

Out3: n+27.15 CTRIO:

Creates preset table with

(5) [CmdComplete] 1st entry for output

Out0: n+22.7

Outl: n+22.15

Out2: n+23.7 ‘;

Out3: n+23.15

(6) [CmdError]

Out0: n+22.6 [CmdComplete]

Out1: n+22.14 =ON?

Out2: n+23.6

Out3: n+23.14

KEY:

Entry Type:
0 = Set
1= Reset
2 =Pulse ON
3 = Pulse OFF
4 =Toggle OFF
5 = Reset Count

[CmdError]
=ON?

Pulse Time:
Time in milliseconds

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

Add Entry to Preset Table

Description

« Add Entry to Preset Table adds a new entry to the end of a Table in an Active Area. The
entry is defined in Parameters 1-3.

Prerequisites
« An Input configured for counting
 An Output configured to Discrete on Ch*/Fn*
* 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
« Set the Command Code to 0x13. 0 St
. ) e
 Write a value to Parameter1 to define the entry
type. 1 Reset
yp
2 Pulse ON
If Parameter1 is either Pulse function (2 or 3),
. . . . 3 Pulse OFF
write a value to Parameter2 to specify Pulse Time in
milliseconds. Otherwise, Parameter?2 is ignored. 4 Toggle OFF
5 Reset Count

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:

« If CmdError is ON, the CTRIO(2) module failed to add 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 OFF.
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- Chapter 11: Runtime Table Functions

CTRIO2 - DirectLOGIC Using IBoxes Flowcharts

Add Entry to Preset Table

(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

PARAMETERS:

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
- is programmed at top of ladder

Execute CTRADPT (IB-1005)
"CTRIO Add Entry to End of Preset Table"

v

CTRIO:
Adds entry to preset table

Error
Success or

Error?

Handle Error

Success

Y

‘ STOP ’
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Chapter 11: Runtime Table Functions -

CTRIO2 - DirectLOGIC PLC Flowcharts

PARAMETERS:

(1) [CommandCode]:
Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [Parameter1]
Out0: n+11
Outl: n+14
Out2: n+17
Out3: n+22

(3) [Parameter2]
Out0: n+12
Out1: n+15
Out2: n+20
Out3: n+23

(4) [Parameter3]
Out0: n+0-1
Outl: n+2-3
Out2: n+4-5
Out3: n+6-7

(5) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(6) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7
Out3: n+23.15

(7) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

KEY:

Entry Type:
0= Set
1= Reset
2 = Pulse ON
3 = Pulse OFF
4 =Toggle OFF
5 = Reset Count

Pulse Time:
Time in milliseconds

Preset Count:
Raw count (DW)

Add Entry to Preset Table
(DL-PLC)

(1) Set [CommandCode] = 13 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

No
Entry Type
=20r3?

Set [Parameter2] = Pulse Time (decimal)

l¢
<

A2

(1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON

!

CTRIO:
Adds entry to preset table

[CmdComplete]
=0ON?

[CmdError]
=0ON?

Handle Error

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

““Edit Preset Table Entry

Description

Edit Preset Table Entry is used to overwrite one Preset
Table Entry in RAM Working Area. The new table
does not automatically get Loaded and become ready
for use. To make the new Preset Table active, execute
a Load Preset Table. (With CTRIO2, if the table will
immediately be loaded to RAM, use Edit Preset Table
Entry and Reload instead. It saves code and executes
more quickly.)

Prerequisites

« An Input configured for counting
 An Output configured to Discrete on Ch*/Fn*

Command Code

Low Byte Function
14 Edit Preset Table Entry
e eyt
00 Not Used
01 File #1
02 File #2

A Table created in CTRIO Workbench is loaded into the CTRIO(2) or was built program-

matically

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

11-20 |

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.
For example, 0x0201 would change entry 3 on table 1
(file 1).

If Parameter1 is either Pulse function (2 or 3),
write a value to Parameter2 to specify Pulse Time in
milliseconds. Otherwise, Parameter2 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
editing 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:

« If CmdError is ON, the CTRIO(2) module failed to edit the Table entry.

dle the error and finish here.

Pf;?”m;;fgl Function
00 Set
01 Reset
02 Pulse ON
03 Pulse OFF
04 Toggle OFF
05 Reset Count
e ey
00 Entry 1
01 Entry 2
02 Entry 3

« If CmdError is OFF, the updated Table is ready for use.

 Reset ProcessCmd OFF.
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Chapter 11: Runtime Table Functions -

PARAMETERS: Y

Edit Preset Table Entry

(I BOXGS) NOTE: An example program using these IBoxes

can be found in Chapter 5 of the DirectLOGIC user
{ Start )

manuals for DL05, DLO6 and DL205.

Make sure a CTRIO (IB-1000)
None "CTRIO Config"
is programmed at top of ladder

Y
Execute CTRADPT (IB-1003)
"CTRIO Edit Preset Table Entry"

Y

CTRIO:
Edits entry of preset table

Error
Success or
Error?

Handle Error

Success
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Edit Preset Table Entry
(DL-PLC)

' Start '

A 4
(1) Set [Table#-CmdCode] = xx14 (hex)
(2) Set [Entry#-Type] = yyzz (hex)

PARAMETERS:

(1) [Table#-CmdCode]:
Out0: n+10
Outl: n+13
Out2: n+16
Out3: n+21

(2) [Entry#-Type] Entry Type
Outo: n+11 =20r3?
Outl: n+14
Out2: n+17
Out3: n+22 Yes

(3) [Parameter2]
Out0: n+12
Out1: n+15 Set [Parameter2] = Pulse Time (decimal)
Out2: n+20

Out3: n+23 »;

A2

(1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON

(4) [Parameter3]
Out0: n+0-1
Out1: n+2-3
Out2: n+4-5
Out3: n+6-7 \ 4

(5) [ProcessCmd] CTRIO:
Out0: n+26.7 Edits entry of preset table
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(6) [CmdComplete]

Out0: n+22.7
Outl: n+22.15 [CmdComplete]
Out2: n+23.7 =ON?

Out3: n+23.15

(7) [CmdError]
Out0: n+22.6
Out1: n+22.14
Out2: n+23.6
Out3: n+23.14

[CmdError]

KEY: — ON?
xx14: Y
xw=Tevle : Handle Error ;
yyzz:
yy = Entry #
2z Reset [ProcessCmd] = OFF
0 = Set
1= Reset [
2 =Pulse ON y "
3 =Pulse OFF
4 =Toggle OFF sTOP
5 = Reset Count
Pulse Time:

Time in milliseconds

Preset Count:
Raw count (DW)
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Description

Edit Preset Table Entry and Reload combines the
functions of Edit Preset Table Entry and Load
Preset Table.

Prerequisites
« An Input configured for counting

« An Output configured to Discrete on Ch*/Fn*

+ A Table created in CTRIO Workbench is load-
ed into the CTRIO(2) or was built program-
matically

Steps

Each step requires targeting the correct address

Edit Preset Table Entry and Reload

Command Code -
Gl Function
Edit Preset Table Entry and
15
Reload
Parameter1
High Byte A
00 Not Used
01 File #1
02 File #2

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 Reload.

Write a value to Parameter] high byte for the entry

number and to the low byte to define the entry
type. For example, 0x0201 would change entry 3
on table 1 (file 1).

If Parameter1 is either Pulse function (2 or 3),
write a value to Parameter2 to specify Pulse Time

in milliseconds. Otherwise, Parameter2 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
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.

PEL;'“;;:S Function
00 Set
01 Reset
02 Pulse ON
03 Pulse OFF
04 Toggle OFF
05 Reset Count
00 Entry 1
01 Entry 2
02 Entry 3

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
(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user

manuals for DL05, DL06 and DL205.
‘ Start )

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

is programmed at top of ladder

Y
Execute CTRADPT (IB-1002)
"CTRIO Edit Preset Table Entry and Reload"

Y

CTRIO:
Edits entry of preset table
and reloads

Error

Success or
Error?

Handle Error

Success
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PARAMETERS:

(1) [Table#-CmdCode]:
Out0: n+10
Out1: n+13
Out2: n+16
Out3: n+21

(2) [Entry#-Type]
Out0: n+11

Out3: n+22

(3) [Parameter2]
Out0: n+12
Outt: 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
Outt: n+22.15
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

KEY:

xx15:
xx = Table #

yyzz:
yy = Entry #
2z
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)

Edit Preset Table Entry & Reload
(DL-PLC)

(1) Set [Table#-CmdCode] = xx15 (hex)
(2) Set [Entry#-Type] = yyzz (hex)

No
Entry Type
=2o0r3?

Set [F = Pulse Time

l¢
<€

v

(1) Set [Parameter3] = Preset Count (decimal)
(2) Set [ProcessCmd] = ON

|

CTRIO:
Edits entry of preset table
and reloads

[CmdComplete]
=0ON?

[CmdError]
=0ON?

Handle Error

Reset [ProcessCmd] = OFF
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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.

:: Warning: The Flash memory used in CTRIO can be damaged by an excessive number of writes. It can typically
tolerate 100,000 writes.

Prerequisites
« An Input configured for counting
« An Output configured to Discrete on Ch*/Fn*

< A Ta‘bltTlcreated in CTRIO Workbench is loaded into the CTRIO(2) or was built program-
matically

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.
* Set the Command Code to 0x99.
» Set ProcessCmd ON to tell the CTRIO(2) to read in the CommandCode.
» 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:

« |f CmdError is ON, the CTRIO(2) module failed to write the file. Write code to handle the
error and finish here.

o |f CmdError is OFF, the file was written to ROM.
» Reset ProcessCmd OFF.
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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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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
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

Write File to ROM
(DL-PLC)

(1) Set [CommandCode] = 99 (hex)
(2) Set [ProcessCmd] = ON

Y

CTRIO:
Writes current file to ROM

11-28 |

2

[CmdComplete]
=ON?

[CmdError]
=ON?

Y

\ Handle Error /

Reset [ProcessCmd] = OFF
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Create Preset Table on Reset (Initialize Table on Reset)

Description
Initialize Table creates a Table with one entry in the Active Area for an Output. The lone
entry is defined in Parameters 1-3. The new Table becomes active when Count is reset.

Prerequisites
« An Input configured for counting
« 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.
+ Set the Command Code to 0x16.
 Write a value to Parameter1 to define the entry type.

If Parameterl is either Pulse function (2 or 3), Parameter1 Function
write a value to Parameter2 to specify Pulse Time in 0 Set
milliseconds. Otherwise, Parameter2 is ignored. ; Roset
Lot whtre e et shou e 2 Pulse ON
» Set ProcessCmd ON to tell the CTRIO(2) to read 3 Pulse OFF
in the CommandCode. 4 Toggle OFF
5 Reset Count

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:

« |f CmdError is ON, the CTRIO(2) module failed to create the Table. Write code to handle
the error and finish here.

« If CmdError is OFF, the Table is ready for use.
+ Reset ProcessCmd OFF.
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PARAMETERS:

None

Create Preset Table on Reset

(IBoxes)

NOTE: An example program using these IBoxes
can be found in Chapter 5 of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

{ Start )

Y

Make sure a CTRIO (IB-1000)
"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?

Success
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PARAMETERS:

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

(2) [Parameter1]
Out0: n+11
Outt: n+14
Out2: n+17
Out3: n+22

(3) [Parameter2]
Out0: n+12
Outl: n+15
Out2: n+20
Out3: n+23

(4) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

(5) [CmdComplete]
Out0: n+22.7
Out1: n+22.15
Out2: n+23.7
Out3: n+23.15

(6) [CmdError]
Out0: n+22.6
Outl: 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

Create Preset Table on Reset
(DL-PLC)

‘ Start ’
\ 4

(1) Set [CommandCode] = 16 (hex)
(2) Set [Parameter1] = Entry Type (decimal)

Entry Type
=20r3?

Yes

Set [Parameter2] = Pulse Time (decimal)

&
<

\ 4

Set [ProcessCmd] = ON

\ 4

CTRIO:
Creates preset table with
1st entry for output
to be used on next Reset

<
y

[CmdComplete]
=O0N?

[CmdError]
=ON?

: Hand

Reset [ProcessCmd] = OFF
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Update Level (Edit Level Response)

Description
When an Input is Scaled to provide Rate and an Output is set p——— =]
to Discrete on Ch*/Fn*, Update Level can be used to alter the B e e
response of the Output (to alter the Level Command set up in € Nore
CTRIO WOrkanCh) . @ 0 when value is greater than levet

= DN when value is less than level
 OFF when value is greater than level

" OFF when valug is less than level

Level = 3021
Deadband = |21 3: %

Ok I Cancel |

Prerequisites
 An Input configured for counting and scaled to Rate
» 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.

» Set the Command Code to 0x30.

* Set Parameter 1 to the desired behavior in hex. -
. . Parameter1 Function
« Set Parameter 2 to the desired deadband in dec-
imal, with one implied decimal place. For exam- 00 ON > Level
ple, enter 50 for a deadband of 5.0%. 80 ON < Level
+ Set Parameter 3 to the desired scaled level in 01 OFF > Level
decimal.
81 OFF < Level

.

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:

« If CmdError is ON, the CTRIO(2) module failed to update the table entry. Write code to
handle the error and finish here.

« If CmdError is OFF, the entry was updated successfully.
*+ Reset ProcessCmd OFF.
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Update Level

( IBoxes ) NOTE: An example program using these IBoxes

can be found in Chapter 5 of the DirectLOGIC user
START

manuals for DL05, DL06 and DL205.
Make sure a CTRIO (IB-1000)
“CTRIO Config”
is programmed at top of ladder

y

Execute CTRELVL (IB-1015)
“CTRIO Edit Level”

Y

CTRIO:
Updates Level function

Y

Success or
Error?

L

Handle Error

Success
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Update Level
(DL-PLC)

‘ Start '

A 4

(1) Set [CommandCode] = 30 (hex)
(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]
Out2: 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]
=O0ON?

(5) [ProcessCmd]
Out0: n+26.7
Out1: n+26.15
Out2: n+27.7
Out3: n+27.15

y

\ Handle Error /

(6) [CmdComplete]

Out0: n+22.7
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

11_34 I Counter I/O User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html
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MEMORY MAPPING

In This Appendix...

Input Memory Map for Data Transfers from CTRIO(2) to DL CPUs.......cccccoererernnsneenes A-2
Output Memory Map for Data Transfers from DL CPUs to CTRIO(2) .......cccuecrerererannnns A-4
Addressing Conventions (with V-memory Examples for DirectLOGIC PLCs)............ A-7

Input Function Status/Control Bits and Parameters. ........ccunnnnsnsssnssssssssnssssnsnnns A-8



- 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
/O Map within CTRIO Workbench. If you are using the DirecsLOGIC 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.

V] o
V] win
V] m

LN Address for Inputs
WinPLC, EBC, PBC, (DireotL0GIC) 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) W
bX32...39 422 Output 0 Status (Low Byte) ord 2
bX40...47 Output 1 Status (High Byte)
bX48...55 423 Output 2 Status (Low Byte)
bX56...63 Output 3 Status (High Byte)
I&S‘z‘;; I%lstem Func(ti())ns
Read/Write CTRIO(2) Internal
bX80..87 24 Registers (see p, 6-10 for bit defini- | DWOrd 4
bX88...95 tions)
I t P t D f‘ 't' 44 Total
nput (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 (ps) In Progress Time (ps)
Scaled Timer Scaled Interval (rate) Scaled In Progress Time (pis)
Pulse Catch Not Used Not Used

A2 |
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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 Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirectLOGIC 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 ?gm‘t‘fﬁz)ﬁ iming) OR | 4 g 47,25 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
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

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 22.1,231
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
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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
|ZI DL CPU module to the CTRIO(2). The starting memory location is defined by the user in the

[/O Map within CTRIO Workbench. If you are using a DirectLOGIC CPU, you will use
M win  the memory address offsets in the second column. If you are using a WinPLC, EBC, PBC,
M NI DEVNETS or MODBUS interface, you will use the non-PLC offsets in column one.

Data Type and Offset: WinPLC, | Address for Inputs Aepe
EBC, PBC, DEVNETS, MODBUS (DirectLOGIC) Definition il |
dwY0 n+0 Output 0 Parameter 3
dwY1 n+2 Output 1 Parameter 3
DWord 4
dwY2 n+4 Output 2 Parameter 3
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
Y5 15 Output 1P ter 2
w n+ utput 1 Parameter Word 5
wY6 n+16 Output 2 Command
wY7 n+17 Output 2 Parameter 1
wY8 n+20 Output 2 Parameter 2
wY9 n+21 Output 3 Command
wY10 n+22 Output 3 Parameter 1
wY11 n+23 Output 3 Parameter 2
bY0...7 1424 Ch 1/Fn 1 Control (Low Byte)
bY8...15 Ch 1/Fn 2 Control (High Byte)
bY16...23 425 Ch 2/Fn 1 Control (Low Byte)
bY24...31 Ch 2/Fn 2 Control (High Byte)
bY32..39 1426 Output 0 Control (Low Byte) Word 2
bY40...47 Output 1 Control (High Byte)
bY48...55 n+27 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 n+30 Registers (see p. 6-10 for bit defini- DWord 4
hY88...95 tions)

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

A _4 I Counter I/0 User Manual, 3rd Ed., Rev. F


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

Appendix A: Memory Mapping.

Configured Profile from Parameter 1Contents | Parameter2 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/0 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 | Parameter 1Contents | Parameter 2 Contents | Parameter 3 Contents
User Program WORD WORD DWORD
Velocity Mode Initial Frequency Duty Cycle Number of Pulses (Hex)
Run to Limit Mode Initial Frequency Input Edge / Duty Cycle(Hex) | Not Used
- - Input Function Comparison | Input Function
Run to Position mode Initial Frequency and Duty Cycle (Hex) Comparison Value

Input Function Control Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(n)/Fn(n) Control Bits
(Transfers from CPU to CTRIO)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirectLOGIC PLCs

Enable Count Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Timer Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Pulse Catch 0,8,16,24 24.0,24.8,25.0,25.8
Reset 1,9.17,25 24.1,24.9,25.1,25.9

Output Control Bit Definitions (for Preset Table Control)

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,
DEVNETS, MODBUS

EBC, PBC,

V-memory Offsets
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

Counter I/0O User Manual, 3rd Ed., Rev. F I A_5



https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

- Appendix A: Memory Mapping

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 Read as:
(Transfers from CPU to CTRIO(2)) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36,52 264,274 Level
Process Command 39,55 26.7,21.7 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 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

System Functions Status Bit Definitions
Direct. OGIC Offset (n+24)

Status Bits V-memory Offsets
(Transfers from CTRIO(2) to CPU) | DirectLOGIC PLCs
System Command Error 24.6
System Command Complete 24.7
Ch1A 25.0
Ch1B 25.1
Ch1C 25.2
Ch1D 25.3
Ch2A 25.4
Ch2B 25.5
Ch2C 25.6
Ch2D 25.7
Out 0 Active 25.8
Out 0 Mode 25.9
Out 1 Active 25.10
Out 1 Mode 25.11
Qut 2 Active 25.12
Out 2 Mode 25.13
Out 3 Active 25.14
Out 3 Mode 25.15

System Functions Control Bit Definitions
DirectLOGIC Offset (n+30)

Control Bits V-memory Offsets
(Transfers from CPU to CTRIO(2)) | DirectLOGIC PLCs
Process System Command 30.7
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Addressing Conventions (with V-memory Examples for
DirectLOGIC PLCs)

Example for Bit-accessed Data in PLC CPUs
In this example, the V-memory location V2524 contains a value equal to 514 in decimal.
114 decimal = 0202 Hex = 0000 0010 0000 0010 binary

oL The bit V2524.1 refers to the 2nd to the least significant bit (set to 1 in this example).
Win Likewise, V2524.9 refers to bit number 9, the 10th from the least significant bit (also set to 1

NI in this example).
Addressing High and Low Byte of Word Parameters

In the following example, the V-memory location V2510 contains a value equal to 3

Bit 15 | 14 13 | 12 1 | 10 9 8 7 6 5 4 3 2 1 0

V2524 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0

V25249 =1 J V2524.1 =1 J

(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

High Byte Low Byte

Bit 15 | 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0

V2510 0 0 0 0 0 0 1 1 0 0 0 0 1 0 1 0
N N —— N —(— N —
High Nibble Low Nibble High Nibble Low Nibble

Word Parameter. For example, a DWord that begins in V2300 consumes both V2300 and
V2301. The Low Word is V2300, and the High Word is V2301.
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Input Function Status/Control Bits and Parameters

Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl,

Ch2/Fn2
Ch(x)/Fn(x) Status Bits Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(Transfers from CTRIO(2) to CPU) DEVNETS, MODBUS DirectLOGIC 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 ?@gﬂﬁ'ﬁﬁg)ﬁ iming)OR 14 917,25 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

Input Function Control Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(n)/Fn(n) Control Bits

Bit Offsets: WinPLC, EBC, PBC,

V-memory Offsets

(Transfers from CPU to CTRIO(2))

DEVNETS, MODBUS

DirectLOGIC PLCs

Enable Count Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Timer Capture 0,8,16,24 24.0,24.8,25.0,25.8
Enable Pulse Catch 0,8,16,24 24.0,24.8,25.0,25.8
Reset 1,9,17,25 24.1,24.9,25.1,25.9

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 DWord Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 1 0,2,4,6 0,4,10,14
DWord Parameter 2 1,357 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 (pis)
Scaled Timer Scaled Interval (rate) In Progress Time (pis)
Pulse Catch Not Used Not Used

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 input receives a sufficiently
long pulse input.
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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-or;!-\?\lsz(; ggéengte 2) PLC Example 2:
Name Control Relay (see note 1) Value
DL05, DL06, D2-240

D2-250-1/260, D4-450
ggumnptle‘zartgg[i)tture V2020.0 C160 ON when Capture is completed
Timer Capture Starting V2020.0 C160 On when Timer Capture begins
Timer Capture
%gggtt%ggg""g) OR V2020.1 C161 ON when Timer Capture completes
(Counting)
- " R On when specified Timer “Time Out” period is
Timer “Timed Out” Bit V2020.2 C162 exceeded
Pulse Catch Output ON for the specified pulse time if input pulse
Pulse State V20200 C160 qualifies as a valid pulse
Pulse Catch Starting V2020.1 C161 ON when pulse edge occurs
Parameter 1 V2001-V2000 V2001-V2000 Decimal
Parameter 2 V2003-V2002 V2003-V2002 Decimal

Control Registers: Example using V2030 as base output address for
Input Channel 1 (Control bits sent from CPU to CTRIO(2))

PLC Example 1: Bit-of-Word
e PLOBATeBCOURY | ta orma
D2-250-1/260, D4-450
Enable Counter Capture V2054.0 C260 Bit
Enable Timer Capture V2054.0 C260 Bit
Enable Pulse Catch V2054.0 €260 Bit
Reset V2054.1 C261 Bit
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Memory Mapping Example for D2-240 CPU

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

SP1
% \ 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)

Bitof-Word (e pote 2) st eI e
Name Control Relay (see note 1) Value
DL05, DL06 D2-240

D2-250-1/260, D4-450
Output Enabled V2022.0 C120 ON when Enable Output is ON
Position Loaded V2022.1 c121 Used for Dynamic Positioning
Output Suspended V2022.2 C122 ON when Output pulse is suspended
Output Active V2022.4 C124 ON when Output is Pulsing
Output Stalled V2022.5 C125 CTRIO Output Fault (should never be ON)
Command Error V2022.6 C126 ON if Command or Parameters are invalid
Command Complete V2022.7 C127 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))
PLSEannl LRGN Lo Eanmle 2 onr Gty st ),
D2-250-1/260, D4-450

Command Code V2040 V2040
Parameter 1 V2041 V2041
Parameter 2 V2042 V2042
Parameter 3 V2031-V2030 V2031-V2030
Enable Output V2056.0 C220

Go to Position V2056.1 Cc221
Suspend Output V2056.2 C222
Direction V2056.4 C224
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
% | LD
| VC220
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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In This Appendix...

SYSEEM FUNCLIONS ... s s s s s B-2
Write All REGISTErS (IBOXES)...ccucuirermrmrsmsessmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasassnss B-3
Write All REGIStErs (DL=-PLC)......ccoerrmrmrmsmsmsssssssssssssssssssssssssassssssssssssassssssssssasassssssssssasasssns B-4
Write One RegiSter (IBOXES).....cummmrsmsmssmssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassns B-5
Write One ReGIStEr (DL-PLC)......cconmmrrnmcsmninrssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssasassens B-6
Read All RegiSters (IBOXES) ...cccurrrsmmmrsmsmssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssassssasas B-7
Read All ReGIStErs (DL-PLC)......ccourmmmmsmsmsesssssssssessssssssssssssssssssssssssssssssssssssssssssssssasssssssssses B-8
Read One ReGiSter (IBOXES).....cumrnmmmrsmsmmsmssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssassssasas B-9
Read One RegiSter (DL-PLC).......ccconmmmrmmmmnmnmsmrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssases B-10
Read Error Code (IBOXES)....curimmmrmmerissierssssssssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssnsses B-11
Read Error Code (DL-PLC).....c.cccurimmesmsmsmsmssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssssns B-12
System Functions EXamples OVEIrVIEW ... s B-13
Single Channel Simulating Retentive Quad COUNLEr .......ccconirnncnmnrnesnssssenssessssssssnnens B-14
Dual Channel Simulating Retentive Quad COUNtErsS ..., B-17

Reading CTRIO Internal REGISTErS ... s sssssssesases B-20
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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.

The CTRIO(2) module’s internal current count register can be read from or
written to if the input is configured for a Counter or Quadrature Counter.

Timer values are not accessible.

M o
] win
M w

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.

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

PLC Control | PLC Status PLC Control PLC Status
OutputsBase | Inputs Base Outputs Base Inputs Base )
Steps Name Addr=V2030| Addr = V2000 Addr=V2030 | Addr=V2000 Action
gy g (Control Relay) | (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
s User s User 1 Hex: Read All Registers
pecified to pecified to 2 Hex: Write All Registers
1 | CommandCode | \ith RD/WT use with RD/WT 4 Hex: Write One Register
Instruction Instruction 5 Hex: Write Reset Value
System Command ON if Command or Parameters
2 Error V20246 C106 are invalid
When ON, command has
3 Systgm Colmmand V2024.7 Cc107 been accepted, clear Process
omplete Command bit
Turn ON Command Complete
6 | Process Command V2060.7 C207 status bit is returned
SP1

LD

=1

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] P
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

Y

Execute CTRRGWR (IB-1017)
“CTRIO Register Write”

Y

CTRIO:
Updates Specified Register

Success or Error

Error?

v

Handle Error

Success

STOP
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Write One Register (DL-PLC)

{ Start )

Y
PARAMETERS: (1) Use WT instruction to write 8 bytes total
2 bytes: 0004 (hex) "Write One Register"
(1) [ProcessSysCmd] 2 bytes: [RegCode]
n+30.7 4 bytes: [WriteValue] to the CTRIO’s shared RAM
starting at address 80 (hex)
(2) [SysCmdComplete] (2) Set [ProcessSysCmd] = ON
n+24.7
i
(3) [SysCmdError] N V‘
n+24.6
CTRIO:
Writes designated Register
with 4-byte [WriteValue]
KEY:
[RegCode]
(hex value):
0000 = Ch1/Fn1
[SysCmdComplete]

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

=ON?

[SysCmdError]
= ON?

000D = Ch1B Filter
000E = Ch1C Filter

Handle Error

000F = Ch1D Filter No
0010 = Ch2A Filter {
0011 = Ch2B Filter Y

0012 = Ch2C Filter
0013 = Gh2D Filter sToP
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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

Success

Handle Error

STOP
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Read One Register (DL-PLC)

‘ Start ’

Y
PARAMETERS: (1) Use WT instruction to write 4 bytes total
2 bytes: 0003 (hex) “Read One Register"
(1) [ProcessSysCmd] 2 bytes: [RegCode] to the CTRIO's shared RAM
n+30.7 starting at address 80 (hex)

(2) Set [ProcessSysCmd] = ON
(2) [SysCmdComplete]

n+24.7
&
(3) [SysCmdError] \V‘
n+24.6
CTRIO:
Reads designated Register &
places it in its shared RAM
at address 82 (hex) for retrieval
KEY:
[RegCode]
(hex value):
0000 = Ch1/Fn1
0001 = Ch1/Fn2 [SysCmdComplete]

=ON?

0002 = Ch2/Fn1
0003 = Ch2/Fn2
0004 = Output0
0005 = Outputt
0006 = Output2
0007 = Output3
0008 = Ch1/Fn1 Reset
0009 = Ch1/Fn2 Reset
000A = Ch2/Fn1 Reset
000B = Ch2/Fn2 Reset
000C = Ch1A Filter

[SysCmdError]
=ON?

000D = Ch1B Filter
000E = Ch1C Filter
000F = Ch1D Filter
0010 = Ch2A Filter
0011 = Ch2B Filter
0012 = Ch2C Filter
0013 = Ch2D Filter

Handle Error

Use RD instruction to read
32 bytes from the CTRIO’s shared RAM
at address 82 (hex) & place
into PLC’s V-memory
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Read Error Code (IBoxes)

PARAMETERS:

None

Make sure a CTRIO (IB-1000)

"CTRIO Config"

is programmed at top of ladder

Y

N

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

Y

CTRIO:
reads Error Code Register

Error
Success or

Error?

4

Handle Error

Success
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Read Error Code (DL-PLC)

START

(1) Use RD instruction to read 2 bytes

PARAMETERS: from CTRIO’s shared RAM
(1) [ProcessSysCmd]: starting at address 04
n+307 (2) Set [ProcessSysCmd] = ON

(2) [SysCmdComplete]:
n+247

CTRIO:
Reads Error Code Register

(3) [SysCmdError]:
n+24.6

[SysCmdComplete]
=ON?

[SysCmdError]
=ON?

\. Handle Error /
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System Functions Examples Overview

— NOTE: System Functions are supported only when the CTRIO module is installed in the same base as the
— DirectLOGIC CPU.

The Systems Functions examples on the following pages use the DirecsLOGIC 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
[ LD
Ko
out
. System Command
RLL continued on next page — Resource
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RLL continued from previous page

A WT command is use to write the data to the CTRIO. Details are in Chapter 5 for WT setup.
CTRIO is in Slot 2, so the first LD loads a constant of ... slot 3 would be K3, etc.

A total of 8 bytes (4 byte command at V2100 7 V2101, 4 byte value at V2102 & V2103).
So the second LD loads a constant of 8.

Offset 80 (hex) is the beginning of the command frame in the module’s shared RAM. So the
third LD loads a constant of 80.

The offset of 80 hex is specific to the CTRIO, just use that value.
The WT uses the K8 and loads 8 bytes of data from V2100 to the CTRIO.

SPO
) LD
I K2
LD
K8
LD
K80

WT
User selected address
that will contain the
SysCmdCod value of

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.

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
! 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

RLL continued on next page

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

2 ( NoP )

RLL continued on following page
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RLL continued from previous page
2 ( Nop )

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'.

SPO
1l
10

K2

out
User selected address
that will contain the

SysCmdCod value of
o
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 Nl LD
[ K2
LD
K34
LD
K80
WT
User selected address
that will contain the
SysCmdCod value of
oy
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
5 {1 [E/R| 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
| O} ( 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%OGOJ
] T RST
I 10 \
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

4( RST)

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
J— E/R| TMR o
K9
The Timer TO triggers the Read All Registers sequence. Initialize System
CFunctlons
T0
{ | ( sET )
(
( ENnD )
(
( nNop )

Counter I/O User Manual, 3rd Ed., Rev. F I B_21


https://cdn.automationdirect.com/static/manuals/hxctriom/hxctriom.html

	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
	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)
	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
	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

	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


