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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 2012, 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 cédigos de seguridad
locales o nacionales aplicables que regulan la instalacién y operacién de su equipo. Estos c6digos varian de 4rea
en drea y usualmente cambian con el tiempo. Es su responsabilidad determinar cuales cédigos deben ser
seguidos y verificar que el equipo, instalacidn y operacién estén en cumplimiento con la revisién mas reciente
de estos cddigos.

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

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

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

Para informacién adicional acerca de garantfa e informacién de seguridad, vea la seccién de Términos y
Condiciones de nuestro catdlogo. Si tiene alguna pregunta sobre instalacién u operacién de este equipo, o si
necesita informacién adicional, por favor lldmenos al nimero 770-844-4200 en Estados Unidos.

Esta publicacién estd basada en la informacién disponible al momento de impresién. En
Automationdirect.com nos esforzamos constantemente para mejorar nuestros productos y servicios, as{ 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 publicacion puede contener referencias a productos producidos y/u ofrecidos por otras compafifas. Los nombres de las
companias y productos pueden tener marcas registradas y son propiedad Gnica de sus respectivos duefios. Automationdirect.com,
renuncia cualquier interés propietario en las marcas y nombres de otros.

PROPIEDAD LITERARIA 2012, AUTOMATIONDIRECT.COM® INCORPORATED
Todos los derechos reservados
No se permite copiar, reproducir, o transmitir de ninguna forma ninguna parte de este manual sin previo consentimiento por escrito de
Automationdirect.com® Incorprated. Automationdirect.com retiene los derechos exclusivos a toda la informacién incluida en este
documento. Los usuarios de este equipo pueden copiar este documento solamente para instalar, configurar y mantener el equipo
correspondiente. También las instituciones de ensefianza pueden usar este manual para propésitos educativos.



AVERTISSEMENT »

Nous vous remercions d'avoir acheté I'équipement d'automatisation de Automationdirect.com®, en faisant des
affaires comme, AutomationDirect. Nous tenons 2 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 I'installer ou de 'utiliser.

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

Vous devez, a tout le moins, respecter toutes les sections applicables du Code national de prévention des incendies,
du Code national de 1'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 strs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages 4 1'équipement
ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits décrits dans cette publication

conviennent A votre application particuli¢re et nous n'assumons aucune responsabilité a 1'égard de la conception, de
l'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour I'utilisation ou la revente
en tant qu'équipement de commande en ligne dans des environnements dangereux nécessitant une sécurité absolue,
par exemple, 'exploitation d'installations nucléaires, les systemes de navigation aérienne ou de communication, le
contréle 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 a 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 'installation ou du fonctionnement de cet
équipement, ou encore si vous avez besoin de renseignements supplémentaires, n'hésitez pas a nous téléphoner au

770-844-4200.

Cette publication s'appuie sur l'information qui était disponible au moment de I'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 2012, 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 & I'égard de tous les renseignements contenus dans le présent document.
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Chapter 1: Introduction

- CTRIO and CTRIO2 Module Overview

CTRIO(2) modules are programmable
high-speed discrete I/O modules that
accept signals from encoders and
discrete devices such as limit switches,
and generate precision output signals
for stepper control or other motion-
related discrete functions. CTRIO(2)
modules are coprocessors, having

their own scan time and their own HO-CTRIO(2) H2-CTRIO(2) H4-CTRIO T1H-CTRIO
configurations. They have their own run mode and program mode, independent of the base
controller.

NOTE: For ease of documentation purposes, CTRIO will be used to designate all four CTRIO modules (HO-
CTRIO(2), H2-CTRIO(2), H4-CTRIO and T1H-CTRIO) when the functionality ana/or description applies to all
four modules.

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

CTRIO Workbench

CTRIO Workbench is the utility used to configure the many functions available (listed
below) for a CTRIO(2) module. CTRIO Workbench is used in one of two ways, depending

on the base controller:
e Do-more: CTRIO Workbench is an

integrated utility of Do-more Designer. SR =E
The configuration becomes part of the T i — ' 5 |
CPU project and is stored in the CPU. = # ot ———— RasdModis
The CPU will push the configuration to = %= T i Wi i
the installed CTRIO(2) module as e~ = Restfis |
appropriate. [ e iy Furctorn

* Any other base controller: CTRIO || | TI
Workbench is a separate utility that ::: fudfumnitme W Totaten
communicates with a CTRIO(2) - P S—
module through the base controller to ra (| cama oy A |
configure the CTRIO(2). The S Hunanino |

configuration is stored in the CTRIO(2)  rosmeeie 208 | vpusct vaws — ovouse et Onw oty |
and is a file that should also be stored on Bt (258 poretiose | roupmaraise | 3

. Config Status
your computer. Configuring the Somo mbiohd” | | _PboPioles | Toupsposies [ 1 o
CTRIO(2) is a process separate from

programming the base controller.

CTRIO Configuration

The CTRIO(2) module configuration created with CTRIO Workbench will define the

following:

Inputs:

1. Assign the input points
¢ Quadrature encoder with AB or ABZ
¢ Tachometer
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]
* Discrete (unassigned)

2. Functions applied to discrete inputs
e Simple discrete input
e Dulse catch (high-speed discrete input with programmable filter)
Timing;: edge timer (period), dual edge timer (time difference of two inputs)
Reset counts (Z input from encoder)

L]
.
 Capture counts (copy counts to a register)
¢ Inhibit counting

3. Scaling of timing functions or encoder inputs

Outputs:
1. Assign the output points
e Stepper control: Step/Direction or CW/CCW
¢ Discrete

2. Pulse profiles for stepper outputs to follow
¢ Trapezoid, S-curve, Symmetrical S-curve, Dynamic Position, Dynamic Velocity, Home
* Dynamic Position Plus, Trapezoid Plus, Trapezoid with Limits (CTRIO2 only and CTRIO
Workbench v2.2.0 required)

3. Associate output functions with inputs
* Programmable Limit Switch or ‘PLS’ (CTRIO2 only and CTRIO Workbench v2.2.0
required)
e DPreset tables

CTRIO Functions

As mentioned above, the CTRIO(2) module supports five primary input functions: Counter,
Quad Counter, Pulse Catch, Edge Timer, and Dual Edge Timer.

Three secondary input functions are also supported. These functions, Reset, Capture, and
Inhibit, each modify the primary input functions in some way. Information is available about
each of the primary and secondary functions in chapter 4.

The CTRIO module supports three primary output functions: Pulse train output for
servo/stepper motor control, configurable for CW/CCW or step and direction, discrete
output functions assigned to Counter/Timer input functions, and raw output control directly
from the CPU interface program. Information is available about each of the output functions
in chapter 5.

NOTE: Before a CTRIO(2) will do anything, it must be configured, in run mode, and the memory must be
mapped. Mapping the memory is not required when used with a Do-more CPU.
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Typical Counter Applications:
n * High-speed cut to length operations using encoder input

¢ Pick-and-place or indexing functions controlling a stepper drive
* Dynamic registration for web material control
* Accurate frequency counting for speed control with onboard scaling
e Positioning (e.g. flying punch)
* PLS - programmable limit switch functions for packaging, gluing or labeling
* Stepper motor drive control
* Valve control

* Rate monitoring for speed and/or flow

Suppotrt Systems for the CTRIO Modules

The CTRIO 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. (See Chapter 2 for CPU/CTRIO compatibility listings). Multiple CTRIO
modules can reside in the same base provided that the backplane power budget is adequate.
Support Systems for the HO-CTRIO(2):
You can use the HO-CTRIO(2) module in:
* DirectLOGIC 05/06 PLC systems

Support Systems for the H2-CTRIO(2):
You can use the H2-CTRIO module in:
* Direct. OGIC 205 PLC systems (D2-240, D2-250-1 or D2-260)
* DL205 WinPLC systems (H2-WPLCx-xx)
* PC-based control strategies using the H2-EBC interface module
* Hx-ERM networks using the H2-EBC interface module
* Profibus systems using the H2-PBC slave interface module
* Do-more PLC systems (H2-DM1, H2-DM1E)

Support Systems for the H4-CTRIO:
You can use the H4-CTRIO module in:

* DirectLOGIC 405 PLC systems (D4-450 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:
You can use the TIH-CTRIO module in:
* PC-based control strategies using the TIH-EBC interface module
* Profibus systems using the TITH-PBC slave interface module
* Hx-ERM networks using the TIH-EBC interface module
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CTRIO Specifications

Module Type Intelligent
Modules Per Base Limited only by power consumption
1/0 Points Used None, 1/0 map directly in PLG memory (V-memory for DirectLOGIC PLCs and data

structures for Do-more PLCs) or PC control access

Field Wiring Connector

Standard removable terminal block

Internal Power Consumption

275 mA Max at +5V from Base Power Supply (H2-CTRI02)
250 mA at +5V from Base Power Supply (HO-CTRIO(2))
(AIl'l/0 in ON State at Max Voltage/Current)

400 mA Max at +5V from Base Power Supply éHZ, H4, T1H-CTRIO)

Operating Environment

32°F to 140°F (0°C to 60°C), Humidity (non-condensing) 5% to 95%

Manufacturer Host Automation Products, LLC
i 2500V 1/0 to Logic, 1000V among Input Channels and All Outputs (HO, H2, H4,
Isolation T1H-CTRIO

1500V 1/0 to Logic, 1000V among Input Channels and All Outputs (HO, H2-CTRI02)

Inputs (H2, H4, T1H-CTRIO,

H2-CTRI0Z)

CTRIO Input Specifications

8 pts. sink/source 100 kHz Max §H2, H4, T1H-CTRIO)
8 pts. sink/source 250 kHz Max (H2-CTRI02)

Inputs (HO-CTRIO(2))

4 pts. sink/source 100 kHz Max EHO-CTRIO)
4 pts. sink/source 250 kHz Max (HO-CTRI02)

Minimum Pulse Width

5 psec (HO, H2, H4, TIH-CTRIO)
0.5 psec (HO, H2-CTRI02)

Input Voltage Range 9-30 VDC

Maximum Voltage 30VDC

Input Voltage Protection Zener Clamped at 33 VDG

Rated Input Current 8 mA typical, 12 mA maximum

Minimum ON Voltage 9.0VDC

Maximum OFF Voltage 2.0VDC

Minimum ON Current 5.0 mA (9 VDC required to guarantee ON state)
Maximum OFF Current 2.0mA

OFF to ON Response

Less than 3 psec (HO, H2, H4, T1H-CTRIO)
Less than 0.5 psec (HO, H2-CTRI02)

ON to OFF Response

Less than 3 psec (HO, H2, H4, T1H-CTRIO)
Less than 0.5 usec (HO, H2-CTRI02)

H2-CTRI02)

CTRIO Input Resources

Counter/Timer (H2, H4, T1H-CTRIO,

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

Counter/Timer (H0-CTRIO(2))

2, (2 per single 4 input channel); supports 1 quadrature counter max.

Resource Options

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

Timer Range/ Resolution

+4.2 billion (32 bits); 1 psec

Counter Range

+2.1 billion (32 bits or 31 bits + sign bit)
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CTRIO Specifications

CTRIO Output Specifications
Outputs (H2, H4, T1H-CTRIO, 4 pts, independently isolated, current sourcing or sinking
H2-CTRI02) FET Outputs: open drain and source with floating gate drive

N 2 pts, isolated, either both current sourcing or both current sourcing
Outputs (HO-CTRIO(2)) FET Outputs: open drain and source with floating gate drive

20 Hz to 25 kHz (HO, H2, H4, T1H-CTRIO)

Pulse Output Control Range 20 Hz to 250 kHz (HO, H2-CTRI02)
Voltage range 5VDC - 36VDC (HO, H2, H4, T1H-CTRIO, H2-CTRI02)
Maximum voltage 36VDC (HO, H2, H4, T1H-CTRIO, H2-CTRI02)
Output clamp voltage 60VDC (HO, H2, H4, T1H-CTRIO)

. 1.0A (HO, H2, H4, T1 H-CTRIO%
Maximum load current 1.0A at 23°C, 0.5A at 60°C (H2-CTRI02)

0.5A at 23°C, 0.33A at 60°C (H0-CTRIO2)

: 33VDC (HO-CTRI02)
Maximum load voltage 35VDG (HO. . H4 THH-CTRIO, H-CTRIO2)
Maximum leakage current 100pA
1A for 10ms (HO-CTRIOZ
Inrush current 2A for 10ms (H2-CTRI02
5A for 20ms (HO, H2, H4, TTH-CTRIO)

OFF to ON response less than 3psec }HO, H2, H4, T1H-CTRIO, HO-CTRI02)

less than 1psec (H2-CTRI02)

less than 3psec (HO, H2, H4, T1H-CTRIO, HO-CTRIO02)
ON to OFF response loos han 3oisee (H2-CTRI09)
= 0.3V (HO, H2, H4, T1H-CTRIO
ON state V drop = 0.45V (H2-CTRIO?) )
External power supply for loop power only, not required for internal module function™

15A max (HO, H2, H4, T1H-CTRIO)

Overcurrent protection Self resetting overcurrent protection (H0-CTRI02)

Thermal shutdown Tjunction = 150°C
Overtemperature reset Tjunction = 130°C

1% t0 99% in 1% increments (default = 50%) (HO, H2 H4, T1H-CTRIO)
Duty cycle range 019 10 09.0% 1 0159 eroments (10, Ho-CTAIGS
Configurable Presets a) each output can be assigned one preset, or
a) single b each output can be assigned one table of presets, one table can contain
b)multiple max. 128 presets, max. predefined tables = 255

CTRIO Output Resources

Pulse output / Discrete outputs | Pulse outputs: 2 channels (2 outputs per each channel)
(H2, H4, T1H-CTRIO, H2-CTRI02) | Discrete outputs: 4 pts.

Pulse output / Discrete outputs  |Pulse outputs: 1 channel (2 outputs per single channel)
(HO-CTRIO(2)) Discrete outputs: 2 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 (CTRI02),Trapezoid Plus (CTRI02),
Trapezoid w/Limits (CTRIO2), Velocity Mode, Run to Limit Mode, Run to
Position Mode

Discrete outputs: configurable for set, reset, pulse on, pulse off, toggle,
reset count functions (assigned to respond to Timer/Gount input functions).
Raw mode: Direct access to discrete outputs from user application program

Target Position Range +2.1 hillion (32 bits or 31 bits + sign bit)

Resource Options
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HO-CTRIO(2) LED Indicators

HO-CTRIO(2) LED Descriptions

OK Module OK
ERR User Program Error
A Ch1 F1 Resource State
B Ch1 F2 Resource State
Y0 - Y1 Output Status

HO-CTRIO(2) LED Diagnostic Definitions

OK ERR Description

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

HO-CTRIO(2) LED Diagnostic Definitions

A Blinks when Channel 1 Function 1 is counting or timing
B Blinks when Channel 1 Function 2 is counting or timing
Y0 - Y1 Follow actual output state; ON = output is passing current
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H2-CTRIO(2) LED Indicators

H2-CTRIO(2) LED Descriptions

OK Module OK
ER User Program Error
1A Channel 1 Status

2A Channel 2 Status

0-3 Output Status
OK ER Description
ON OFF RUN Mode

Hardware Failure (H2-CTRIO)
ON ON
Not Used (H2-CTRI02)
Blinking Blinking  |Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode
OFF Blinking | Module Self-diagnostic Failure (Blinks may be coded by counts)
OFF ON Module Error Due to Watchdog Timeout
OFF OFF No Power to Module
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

H4-CTRIO LED Descriptions

OK Module OK
ER User Program Error
1A - 1D Ch1A - Ch1D Input Status
2A - 2D Ch2A - Ch2D Input Status
(Ch1) F1 - F2 |Ch1 Resource State
(Ch2) F1 - F2 |Ch2 Resource State
YO0 -Y3 Output Status
OK ER Description
ON OFF RUN Mode
Blinking Blinking Boot Mode - Used for Field OS Upgrades
Blinking OFF Program Mode
OFF Blinking Module Self-diagnostic Failure
OFF ON Module Error Due to Watchdog Timeout
OFF OFF No Power to Module
TB User Terminal Block is not Properly Installed
1A - 1D Follow actual input state / Ch1
2A - 2D Follow actual input state / Ch2
(Chl) F1 blinks when Channel 1 Function 1 is counting or timing
(Chl) F2 blinks when Channel 1 Function 2 is counting or timing
(Ch2) F1 blinks when Channel 2 Function 1 is counting or timing
(Ch2) F2 blinks when Channel 2 Function 2 is counting or timing
Y0 -Y3 Follow actual output state; ON = output is passing current

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

T1H-CTRIO LED Descriptions

T1H-CTRIO

OK Module OK
ER User Program Error
CH1 Channel 1 Status
CH2 Channel 2 Status -
1A -1D Channel 1 A-D Input Status 1A 1B 1C 1__5’ 8 w H “ '
2A-2D  (Channel 2 A-D Input Status p- ez 052 l:.l'!,l‘:j’_t’
YO0 -Y3 Output Status

T1H-CTRIO LED Diagnostic Definitions

OK ER Description
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

T1H-CTRIO LED Diagnostic Definitions

CH1 Blinks when Channel 1 Function 1 is counting or timing
CH2 Blinks when Channel 2 Function 1 is counting or timing
Y0 -Y3 Follow actual output state; ON = output is passing current
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CTRIO Module Workflow Diagram n

The following workflow diagrams show the steps needed, with their associated chapters in
this manual, to install a CTRIO module into your system.

DirectLOGIC, WinPLC or EBC Do-more

Install CTRIO
Chapter2

Configure the CTRIO
using CTRIO Workbench
Chapters 3,4, 5

Test the wiring using
CTRIO Workbench’s
Monitor 1/O Dialog

Chapter 7

Map the memory in the
controller
Chapter 6

Manually manipulate
CTRIO from the
controller
Chapter 8

Write control program
Chapter8

Install CTRIO
Chapter2

Configure the CTRIO in Do-more
Designer’s System Configuration
Chapter 3, 4,5 &
Do-more Help File

Test the wiring using Do-more
Designer’s Monitor CTRIO
Chapter 7 &
Do-more Help File

Manually manipulate CTRIO from
the controller using DataView
Chapter 8 &

Do-more Help File

Write control program
Chapter8 &
Do-maore Help File
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n Notes:
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Installing the HO-CTRIO(2) Module

The HO-CTRIO(2) module is compatible with DirecZLOGIC DLO05 and DL06 PLCs.
Consideration must be given to the firmware versions of the PLCs to assure their
n compatibility with the HO-CTRIO(2). (see chart below).

The HO-CTRIO(2) module plugs into any option card slot of any DL05 and DL06 PLC.
For installation instructions, refer to the:
* DLO5 or DL0O6 User Manual (D0-USER-M or DO-06USER-M)

The first time you power-up the CTRIO module, you should see the OK LED blinking. The
blinking LED indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

PLCCPU |  Firmware | DirectSOFT5
HO-CTRIO(2)
DLO5 v. 4.60 or later v. 4.0, Build 16 or later
DLO6 v. 1.40 or later v. 4.0, Build 16 or later

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

NOTE: CTRIO Workbench Version 2.2.0 is required for the HO-CTRIOZ.
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Setting HO-CTRIO(2) Jumpers

The module’s internal jumpers must be set to the High Side Common position for high side
switching (sourcing) outputs or to the Low Side Common position for low side switching

(sinking) outputs. The sink/source jumper selection sets both outputs to the same option. H
Source operation is the factory default setting.

HO-CTRIO HO-CTRIO2

]
L

mjuiuln

o

OO000000O
OO000000O

Gefeale
©elovle

—

Jumper Selections Jumper Selections

Sourcing Outputs Sinking Outputs Sourcing Outputs Sinking Outputs

®OOOOO OOOO® OOIOOE OOOIOO
OOOIOO OOIOOI® OOIOOIE OO0

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

The HO-CTRIO(2) module has one input channel, consisting of 4 optically isolated input
points (pts. A-D on common M). The inputs can be wired to either sink or source current.
The module has 2 optically isolated output points (pts. YO-Y1 on common YC). The outputs
can be wired to either sink or

source current, but the M =
sink/source jumper selection
sets both outputs to the same
option. Sourcing outputs must oke  OFRR
be wired so positive current o N Ao OO
flows into the YC terminal and o0 = | so OV
then out of the Yn terminal. °° = & STEEN orma
Sinking outputs must be wired o0 = < BGe=R"
so positive current flows into . - © o =] [a
Yn terminal and then out of 5 L M —=| |s

: N g e B
the YC terminal (see the 030vDC Hﬁu =0 |c
diagram to the right and the L = |°
schematic on page 2-8). = 7""c
Source operation is the factory g o
default setting for the outputs. = [
Tl}e module is configured, " O_CTRIS‘”
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 4 and 5 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. Also, refer to the specifications on pages 1-5 and 1-6 for more information.

NOTES:

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

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

3. The maximum allowable current per output circuit is 1A.
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HO- CTRIO(2) Quadrature Encoder Wiring Example

Sourcing Encoder

Power +

9-30VDC

® ERR
oK ©
®
A® Yo
®
B® Y1
CTR/TMR IN
9-30V==5-12mA
DC/Pulse Out
5-36V=—=1A
—_—— N
= [a
| s
=| |[c
—=z| |o
=| [m
=z| |[vc
= [w
= |[w
—— Vol
HO-CTRIO
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HO-CTRIO(2) TTL Quadrature Encoder Field Wiring

oK e ® ERR
A ©®© ©vo
e oM
CTR/TMR IN
6-30V==5-12mA
sy
N
—a| |[a
c | |s
A 10K 50 Hre > 100 = IS
= D
= M
=a| [ve
=a| [vo
=a| [w
lour
HFE > 100 HO-CTRIO

-9
-
=
9-30VDC
HO)
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HO- CTRIO(2) TTL Input Wiring

oK ©® ® ERR
a® @ vo
B® © v1
CTR/TMR IN
9-30V==5-12mA
2oy
General Purpose Transistor =N
=Y
TTL Device =0 |s
| (¢
| |[p
= ™
=| |[ve
=| |
1 = v
- outr
HO-CTRIO
TTL Device - — —
g
- s
— B
- EN
TTL Device
1 -
TTL Device
- -
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HO- CTRIO(2) Output Wiring Schematic

n See page 2-3 for locating and setting the jumpers

& Y
CTRIO
Output
+5t036VDC —— 69 Yn (where n=0 or 1)
{E} +
Load
{E} +
Load
+5to36VDC _——

@ Yn (where n=0 or 1)

CTRIO
Output

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

l\l

[y A

| |s

=g |c

[y D

Step Amplifier = TII
OPTO Power @—; :()\ZDC =1 Vc

Puse  (or (W g Yo
Direction  (or CCWIES) o E1
ouTt

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

NPN Field Device ™ -~ — — — — — — \

hd This drawing illustrates wiring that is
\
\
\
\
\
\
\
\
\
\

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

Channel 2 terminals.

Sensing Circuit

corresponding Channel 2 terminal.

The same circuitry is present at the ‘

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

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

+ Channel 2 terminals.

24VDC
‘

|

'

%\
|
|
|
|
|

Sensing Circuit

The same circuitry is present at the
corresponding Channel 2 terminal.
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Chapter 2: Installation and Field Wiring
i

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 DirectL OGIC 205
base except slot 0 when using a DirectLOGIC PLC. Slot 0 is also not allowed if using the H2-
CTRIO and a WinPLC or H2-PBC controller. However, slot 0 is available for the H2-
CTRIO(2) module when using the H2-EBC interface devices (Slot 0 is the I/O slot adjacent
to the CPU). The H2-CTRIO(2) cannot be used in DL205 local expansion bases or in Serial

Remote I/O 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,
Profibus slave interface module
* Do-more H2 series PLC Harware User Manual (H2-DM-M) if using a Do-more PLC

The first time you power-up the CTRIO module, you should see the OK LED blinking. The

blinking LED indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

C[F)’élv-isclgt Firmware Hardware DirectSOFT5 Slot Restrictions
H2-CTRIO(2)
D2-240 v. 3.22 or later - v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-250 v. 1.56 or later - v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-250-1 v. 3.5 or later - v. 3.0C, Build 71 or later |any I/0 slot except 0
D2-260 v. 1.2 or later - v. 4.0 or later any 1/0 slot except 0
H2-WinPLC xK or later any 1/0 slot except 0
S (TR s v m 0t
HPB0 - Row dh ot ot any 0 st
Do-more Any Any N/A None
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Chapter 2: Installation and Field Wiring
=

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

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

Setting H2-CTRIO(2) Jumpers

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

convenience in wiring. H2-CTRI02

L

]
005 |||~

oo
C3—H—C0
oo c3—H—-C2
D D C3—H-C1
Y2—L-Y0
H2-CTRIO Y3—L-Y0
]

Y1—L=-YO0

\; LJ M2 — M1
Yo Y1
Yo Y2
YO Y3

Cco C1
co c2
co C3

2) Jumper Functions
H2-CTRIO H2-CTRI02 Function

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

Y0-Y1
YO-Y2 Install jumper(s) to_internally connect YO to other Y terminals in
Y03 order to reduce wiring if appropriate. Connect wire at YO.

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

C3-C0
C3-Ci Install jumper(s) to. internally connect G3 to other C terminals in
o] order to reduce wiring if appropriate. Connect wire at C3.
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Wiring the H2-CTRIO(2) Module

The H2-CTRIO(2) module has two independent input channels, each consisting of 4

optically isolated input points (pts. 1A-1D on common 1M and pts. 2A-2D on common

2M). The inputs can be wired to either sink or source current.

The module has 4 optically isolated output points (pts. YO-Y3 with isolated commons

C0-C3, respectively). The outputs must be wired so positive current flows into Cn terminal

and then out of the Yn terminal (see the diagram below and the schematic on page 2-19).

Remember that the internal

jumpers can 'be used to /C”I‘R 626%%%\5
connect the input commons or OKIED =100
outputs/output commons R X1
together. 1= =2
The module is configured, g; ?é% Om 3
using CTRIO Workbench, to
accommodate the user’s S eyt A
application. The function of e pomt
each input (counting, timing, SA )
reset, etc.) and output (pulse 5 HB_p % @
output, discrete output, etc.) is S Cp © D
defined in the configuration of oD () @
the module. SvlM B % )
Refer to Chapters 4 and 5 to Ty INEp S @
determine what input and sl 2 )
output configurations are G Hom ) @
possible. Vs lELE o @

—Y1 )

é NOTE: Field device wiring must be compatible with the module
= configuration.
Ao J

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

@;

@

T

w)

& &

N
S, O,

) N
S
4
o)

ORSEWESIW)

(@]
=]

c2
Sourcing Encoder @

YZ@

Sourcing Encoder

~<
=)

S

Q

®

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

1A

2A %

@ 1B
2B @ A

GD i HFE > 100
ey D7 Soo

@ D
ZD@ @ —

™

ay @]

@ o
c2

D
Y2 @

@ @YO I
CS@ ci Power

@' C ﬁ_‘_ o
Yg@ Vi B 10K Gnd T-g
HFE > 100
@ 0.1W
10%

E

}—@
9 -30VDC
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H2-CTRIO(2) TTL Input Wiring

2-16 |

~ >
= >

o)
o

S8

@§
X

S}
OESEONENG)

§

CJ@

@g

NPN
General Purpose Transistor

HFE > 100

S 00

)

H

(o) < fa)
= S S

=

9-30VDC
IO

B 10K
HFE > 100

0.1W
10%

HFE > 100

HFE > 100

TTL Device

TTL Device

TTL Device

TTL Device
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i

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. H

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

CTRIO
Output

+5t036VDC —— & vn

O+

Load

Load

+5to 36VDC "——

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

CTRIO
Output

@Yn
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H2-CTRIO(2) Stepper/Servo Drive Wiring Example

>

®'§

@

e

3]

S
6,08 © O

z

Step Amplifier

®Z

S& S

Step Amplifier

5-3
OPTO Power @77{ —

5-36VDC

co
pse (or ST 27 0 " TS OMoPover
) - Z= LS rke  orew
Direction  (or CCW)@*“ C3@ ® @ b
C1 — irection  (or CCW)
e @ i
S
S

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, but you must consult you step amplifier documentation to ensure

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

NPN Field Device @ ——————— — — — \

O
\
\
\
\
\
\
\
\
\

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

Channel 2 terminals.

| 24vDC
-+

|
|
|
\
o—| o

777777777 | \

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

» D1L405 Installation and I/0 Manual (D4-INST-M) if using an H4-EBC interface

The first time you power-up the CTRIO module, you should see the OK LED blinking. The
blinking LED indicates that the module is in program mode.

CPU and CTRIO Compatibility Chart

CPU-slot Device Firmware Hardware DireciSOFT32
April 2000 or earlier:
H8 (CISC) v. 2.00
D4-450 SH (RISC) v. 1.500 v. 4.0, Build 16 or later

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

H4-EBC 2.1.328 or later v. 4F or later

Updated firmware versions can be downloaded from our web site at
www.automationdirect.com
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|
Wiring the H4-CTRIO Module
The H4-CTRIO module has two independent input channels, each
consisting of 4 optically isolated input points (pts.1A-1D on COUNTER /O
common 1M and pts. 2A-2D on common 2M). The inputs can be oK ER B
wired to either sink or source current. oA F1 1A I
The module has 4 optically isolated output points (pts.YO-Y3 on 2Rz

isolated commons C0-C3, respectively). The outputs must be wired | 20 vs 1D v1
so that positive current flows into Cn terminal and then out of the H4-CTRIO

Yn terminal(see the diagram below and the schematic on page 2-25). | wpur:
9-30VDC

The module is configured, using CTRIO Workbench, to 5-12mA

-1 < ) OUTPUT.
accommodate the user’s application. The function of each input 086100
(counting, timing, reset, etc.) and output (pulse output, discrete perpoint o
output, etc.) is defined in the configuration of the module. —° oA
—0 o
Refer to Chapters 4 and __1B
—O0 O

5 to determine what ;
input and output A
configurations are
possible. I

b
|
!

!
il
&
"
|
I
R

¢
i

%
éw .

NOTE: Field device wiring - S—
E must be compatible with
the module configuration.

&
i
|
|
4

I
|
N IN
S&

See the notes below for —
further details about —

+
1

= Inc !

- ® ol _ EF;CZ
power source R () | EJ—_T":
considerations, circuit — wl* T N ENE
polarities, and field T e B ER
devices. Also, refer to c=1 - C) ci| " - Ct
the specifications on ] s & ﬂ [T c3

1- 1-6 f - i ! N
pages 1-5 and 1-6 for + @”—_ p—— - kN

<
w

DA D®DD|D|D|®D|®

more information.

r'-
L
T
T
|
[
|
+
L
T
|
<
(8

D

L
5 5B 125 3885 3
é@@@@@@@@@@é

\_ H4-CTRIO

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.
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H4-CTRIO Quadrature Encoder Wiring Example

@iT
28 @i B
1o Jy | E——
@10 7
@1M -
F |
@co
@vo
@m

Sourcing Encoder @ Sourcing Encoder

@‘n

Gnd

Power

OdA0€-6
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H4-CTRIO TTL Quadrature Encoder Field Wiring

o @ 1A
1B
© B 10K A

®
@ @10 HFE > 100
2C
® @10 [EI So%
2D B
®
@®

C

et = :
@) Ne
@)co
@ Yo
@c
@ Y1

Y3 @ Power
+ 3
Gnd T -

}—@
9-30VDC
|| =
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H4-CTRIO TTL Input Wiring

E N
General Purpose Transistor

(: ) 1A
“® & TTL Device
2B @ 1c HFE > 100
0~ ®
® %,
2D —
O @ - T
2M -
@ NC
NC @ @ o
ez ® ® TTL Device
YO
Y2 @ @ HFE > 100
Ct
s~ @
® v
Y3 @ @ — f
(.
s L TTL Device
N HFE > 100
- -4
TTL Device
HFE > 100
— T
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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. H

& Cn (where n=0, 1, 2, 3)
CTRIO
Output
+51036VDC —— O ¥n
+
Load
{E} +
Load
+510 36VDC ——

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

CTRIO
Output

62} Yn
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H4-CTRIO Stepper/Servo Drive Wiring Example

@ 1A
@ 1B
@ 1C
@ 1D
@ M
@ NC Step Amplifier

@C_O_I:ivﬁ’i__@ OPTO Povier

@ﬂ_l_._\__@ Puse  (or CW)
@ Ct @ Direction ~ (or CCW)

@Y1

N
>

N
@

n
O

N
W)

N
<

Step Amplifier

Q
N

5-36VDC

OPTO Power @—j I_—I
.

POOOOOPO®®

puse  orewE+—T |

[
Direction (or CCW)@——, c3

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, but you must consult you step amplifier documentation to ensure
¥ ¥ p

that this method is applicable.
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Solid State Input Device Wiring to the H4-CTRIO Module

NPN Field Device @ ——————— — — — \

O
\
\
\
\
\
\
\
\
\

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

Channel 2 terminals.

| 24vDC
-+

|
|
|
\
o—| o

777777777 | \

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

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

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

+ Channel 2 terminals.

24VDC
‘
|
‘
[
%\
|
|
|
|
|

Sensing Circuit

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

The T1IH-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).

The TIH-CTRIO module plugs into any valid I/O slot in a Terminator I/O system. The
T1H-CTRIO cannot be used in Serial Remote I/O bases (T1K-RSSS).

For installation instructions, refer to the:
e Terminator I/O Installation and I/O Manual (T1K-INST-M)

The first time you power-up the CTRIO module, you should see the OK LED 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. 2| or later
T1K-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

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

The TIH-CTRIO module has two independent input channels, each consisting of 4 optically
isolated input points (pts. 1A-1D on common 1M and pts. 2A-2D on common 2M). The H

inputs can be wired to either sink or source current.

The module has 4 optically isolated output points (pts. 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 2-34)

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 4 and 5 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. Also, refer to the specifications on pages 1-5 and 1-6 for more information.

Apply the labels that come with the 1/0 module to the I/0 )

base terminals to properly identify the base terminal points. Termineator [JO
Input / Output Channels
olo|ololoole]ololo]o[o[c]e[e]@ TIH-CTRIO _— @Ej
1A[1B 1C (1D | YO|YO [Y1 |Y1 [2A 2B (2C | 2D | Y2 |Y2| Y3|Y3 OOKEgHCOH1COH2 -
D[DDDDDDDDDDDDDDD ’ l {
Channel Commons 1A 1B 1C 1D YO Y1 2A 2B 2C 2D Y2 Y3

l@@@@@@@@@@@@@@@@ oooooooooooooooo:|
[1M 1M|1M| 1M| co|{ CO|[C1|C1|2M|2M|2M | 2M| C2| C2| C3| C3 [H@@@@@@@@@@@@@@@@H
\DDDDDDDDDDDDDDDD

SESISISININISISISISIVISISISISENY
Q] @[@Tg[Bg[ngrggr;olc[ogfg[gg)[@[@ e
[——usErBUS1I—— || USER BUS 2 LLQJ—J Lng—J
D\D[D[D[D[D[D[D D[D[D[D[D[D[D[D

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

NPN Device
Output

Input / Output Channels

[0]o]o]o]o]o]o]o]o]o]o]o]o]o]o]@

‘1A‘IB‘IC 1D‘V0 Yo VI‘V1 2 za‘zc 2D vz‘vz‘va‘va

- J NPN Device

Output

-+

(D 0l0/0[0jo0/0]0[g[g]o]a[o[0/o]0 PNP Device
| ‘ Output
PNP Device L *
Output
Channel Commons -+

ololo|o]o]o]e

ololo|olo]o]oo]o]

1M‘ L 1M‘ ™ co‘ cofct

c1 ZM‘ZM 2m| 2m| c2| c2| c3| Ca‘

plu[o]ojo[o]o

0lolp|0/0jo/o/0]0]

=

User Bus Terminals (no internal connection to CTRIO)

olelolelole]o]

olololo]ololo]o]o

[ USER BUS 1

Il USER BUS 2 ]

olufolglofofo]

i
[—

\ +
9-30VDC_

USER BUS T = TM = +24VDC
USER BUS 2 =2M = 0VDC

T1H-CTRIO Output Field Wiring

CTRIO
Source To Load
From "Y0"

Input / Output Channels

l

Q0|0 |0|0|0|0|©

Q000|000

[

1A [ 1B[1C | 1D | YO [YO | Y1 | Y1

2A (2B |[2C | 2D | Y2 | Y2 | Y3| Y3

giojojojgjofy|o

ojojojojojojolo

- |

Channel Commons

ElEEEEEEEEE R EEREER

[1M[1M iM| 1M| cojCo|C1|C1|2M|2M |2M | 2M| C2| C2| C3| C3 C.Tilo d
i D A S A N ok o toa

"
User Bus Terminals (no internal connection to CTRIO)

olo|olo|ololo]o|oolo[o]e]o]o]@

\ USER BUS 1 |1 USER BUS 2
ylofofofojofolylulyfufofo[ofo]m

+
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

Q|0|0|0|0|2|0|0|0|0|0|0|0|0|0|0

NPN Open Collector oulput 1A 1B|1C [1D| YO [YO |Y1 [Y1 |[2A (2B [2C (2D | Y2| Y2 | Y3 Y3
Encoder gy ofojo(o|ojo|o(olojo|o|o|n
A ]
B Channel Commons
Q0|00 |0|0|0|0|0|0|0|0|0|@

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

‘ ylololo[olojololololo[ololo]o|o
Power + User Bus Terminals (no internal connection to CTRIO)

oloolololololele[olo[o]e[o]o]e

\ USER BUS 1 | ] ] USER BUS 2 |

Gnd - wlolojofojojolglylplolojo]olo]o

USERBUS T = 1M = +24VDC

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

Input / Output Channels

2|2

%)

|0|©

1A YO [Y1 Y1

2A |2B |2C

0jofojo

gjofo

HFE > 100

Power

5VDC

Gnd

9-30VDC
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Chan

nel Commons

2@

@

Q0|0|2|2|©

co|Co|cC1

c1

2M|2m|2M | 2m| C2| C2| C3| C3

gjojofo|o

ojojofgjojo

User Bus Terminals (no internal connection to CTRIO)

PEREEEEE

olole[olo]e]o]@

\ USER BUS 1 |

[ USER BUS 2 |

0lololo]lolo]o]o
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i

T1H-CTRIO TTL Input Wiring

Input / Output Channels H

FlEEEEEEE PP EEREEERE
. [ NPN ’1A 1B|1C [1D| YO |YO | Y1 (Y1 |2A (2B [2C | 2D | Y2 | Y2 | Y3| Y3
eneral Purpose Transistor
_ plwlp[o[ofolololo]olojo[olo]D
TTL Device
HFE>100 Channel Commons
(@]o]o]o]o]o]o[o]o]o]o[o]e]e]o]@
’1M[ iM|1M| 1M| Cco[CO|C1|C1|2M|2M |2M | 2M| C2| C2| C3| C3
- —o[o[o[ojojolo]ojolojolo]o[o]0]0
User Bus Terminals (no internal connection to CTRIO)
_ olo|ololo|o]olo|o]o]o]e]o[o]e]@
TTL Device [——UserBUS 1—— | [ USER BUS 2
ojojofofo]ofo]ojojojo]ojof[o[o]D
e
TTL Device °
-
TTL Device

.
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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

n or the low side of a DC load.

@ Cn (where n=0, 1, 2, 3)
CTRIO
Output
+51t036VDC —— & vn
e+
Load
@ +
Load
+5to 36VDC ——

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

CTRIO
Output

EE} Yn
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i

T1H-CTRIO Stepper/Servo Drive Wiring Example

Input / Output Channels
l Q00|00 |Q|V|V|V|V|0|@
l1A 1B|1C [1D | YO|YO | Y1 [Y1 |2A |2B |2C | 2D | Y2 | Y2 | Y3| Y3
Step Amplifier
Step Amplifier l E 0 m U SIRER AN RE m 0 m 0

536VDC - }T—@ OPTO Power
OPTO Power @“j - Channel Commons @ e

Pse  for CWES |®®®® QL0000 . B
|1M iM|{1m | 1M| co|co|C1|C1|2m|2m|2m | 2m| Cc2| c2| C3| C3 j—@ Direction  (or CCW)

Direction (orCCW)@ ID D D m D E D D D D D m D D BT

(or CW)

)

[}

e — | | I

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

0{0j0]0j0]0j0]0l0]0jo]ojolo]o]o

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, but you must consult you step amplifier documentation to ensure
that this method is applicable.
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Solid State Input Device Wiring to the TLH-CTRIO Module

NPN Field Device @ —— — — — — — — — |

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

Channel 2 terminals.

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

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

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

+ Channel 2 terminals.

24VDC
"
|

\

'?\
|
|
|
|
|

Sensing Circuit

The same circuitry is present at the
corresponding Channel 2 terminal.
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Chapter 3: Introduction to CTRIO Workbench
B

Configuring a CTRIO Module for Do-more CPUs

With Do-more CPUs, the CTRIO Workbench software udility is not used. The functionality
of CTRIO Workbench is integrated into the Module Configuration for the CTRIO module.
To access it in Do-more Designer, open the System Configuration page, select Module
Configuration from the directory on the left, then find the CTRIO module you are
configuring in the list provided. Click the module to select it, then select Edit Config.

System Configuration x|
Configuration Entries Module Configuration:
CPU Configuration Modules that are programmable by Do-more instructions require a Module Configuration. The Module Configuration provides a logical connection
IfO Configuration between the pregram and the module, eliminating the need for Base/Slat addressing in the program.
Madule Configuration(s) Certain modules have additional setup information that is provided through the Module Configuration.
Device Configuration
I1/0 Mappings
e Moduie Name Type Location New Config
Memary Configuration
CTRIO_000 CTRIO/CTRIO2 DL205 Local IO Master-=DL205 Base-=Slot 0
CTRIC_007 CTRIO/CTRIOZ DL205 Local I/0 Master->DL 205 Base->Slot 7 Edit Config
= Delste Config
bystem Configuration
Assign Config
Configuration Entries

- CPU Configuration k r— -~
1j0 Configuration j 0| New Config |
Module Configuration(s) ~€——————
Device Configuration —_— Edit Config |
10 Mappings
Memory Configuration Delete Config |
Assign Config |

If you are using a Do-more CPU, the rest of this chapter does not pertain to you. See the
following chapters for information on configuring the inputs and outputs of your module
using Do-more Designer.

What is CTRIO Workbench?

CTRIO Workbench is the software utility you will use to configure the CTRIO module’s
inputs and outputs. Workbench also lets you setup the CTRIO’s built-in scaling function
that will scale signals to desired engineering units, switch between the CTRIO’s Program
mode and Run mode, monitor I/O status and functions, and have diagnostic control of
module functions.
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|

——\|  NOTE: CTRIO Workbench Version 2.2.0 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 you through the installation process. The utility
installs into C:\HAPTools directory. Find shortcuts to CTRIO Workbench from the
Windows Start Menu under All Programs>AutomationDirect Tools.

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. DirectSOFT5
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. (Refer to chapter 6 for

offline addressing guidelines for some of the interface devices.)

To launch the CTRIO Workbench 2 [ yr—

(2 3Cam MIC Utilities

Offline version, go to = Document 2 Accessaries
Start>Programs>AutomationDirect B settings R : :
T()015>CTRIO WB2 _ Ofﬂlne @ E—, [_:::I Jast Software ::: CTRIO WEB 2 - DII’BCtLDg.IC PLC

@ Help Acrobat Distiller 5.0 CTRIO WE 2 EBC + WinPLC
In the Workbench Offline window 1 Run... CTRI ine

shown to the right, click on the Select iy start
PLC button. Select desired PLC

or interface device. Current PLE Cuarent Moduls Moduls Status Config Operations
Ce . . Type e Maoduie Mod = =
The only limitations in the [E ] S La T
i . th Address Deseription S
Offline version are that you = e = M Scan Tin —
. ite: File
cannot access Monitor I/O and Comn 320 oifine Setup: e ===
- Mg Fiead File
Select PLC /10 Controller n.
that you cannot connect to the = :

Madule Corfiguration Uity Functions

CTRIO from the Offline utility.
Save the configuration file to disk
and connect to the CTRIO using
the appropriate Workbench

Installed Modules Config 10

Ch1/Fnl

Unassigned

Ch1/Fn2 Unassigned

. K Ch2/Fnl Unassigned Specidl
support version, then write the
Cha/Frz Cancel Unassigned

file to the CTRIO.

Config Information

Total Blocks: | 256 10 Map Iputs: Outputs: | Clear Config

FiesBlocks: [243 | | Preset Tables.. | Total Freset Tables: [0

Config Status
Fulse Profies | Total Pulse Profiles: 0 Duit

Counter I/O User Manual, 2nd Ed., Rev. D I 3-3



Chapter 3: Introduction to CTRIO Workbench

Online CTRIO Configuration

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

DirectSOFTS5 Users

You will need to connect your PC to the CPU,
DCM or ECOM module. If you are linked to your
CPU through DirectSOFT5, CTRIO Workbench
will start via the existing link. If you are
“disconnected” from your PLC and start CTRIO
Workbench, you will be prompted to establish a link
to your CTRIO module.

Select Link...

Links

Canezl

Add.

Edit.

Delete

ddddy

¥ Link Enabled Help

e DirectSOFT on the Web

= Applications

[P DirectSOFT 5 Programming
-9 Utilities

..... _] Visit AutomationDirect

..... |_1 Visit Host Engineering

..... |_1 Host Forum, FAQs, Downloads...
) |
[{&] CTRIO WB 2 - EBC + WinPLC
-[fR] CTRIO WE 2 - PBC

CTRIO WE 2 - Offline

- ERM Werkbench

..... &3] DBWin32 Logger

DMLeader

..... & MNetEdit3

DirectSOFTS5 users will find CTRIO Workbench in the
DSLaunch Window’s Utilities section.

WinPLC, EBC and PLC>ERM>EBC Users

You will need to connect your PC to the RJ45 Ethernet port on
the WinPLC or EBC interface device directly or via hub,
switch,etc. (Connect to the ST-style fiber optic port on the Hx-
EBC-F units.)

Access the WinPLC and EBC support version at
Start>Programs>AutomationDirect Tools>CTRIO Workbench i

Uninstall L4
CTRIO Warkbench - DirectLogic PLC
CTRIO Warkbench - EBC + WinPLC
DBWIN32 Logger

ERM Workbench

NetEdit

fe 8 21 BRI

Infi| CTRIO WE 2 - Directlogic PLC

2 - EBC + "WinPLC
CTRIO WE 2 - Offline

. . . ge . oz _ Location: C
or in the DirectSOFT5 Launch Window Utilities menu. Then i) CTRISWE 2 -PAC
select the appropriate Workbench version. R .

CommeLC

You will be prompted to establish an Ethernet link to ™
your CTRIO module.

Gttt

St LE

NOTE: WinPLCs will need to be given an IP address before
connecting with Workbench.

EBCs will need to have an address selected by DIP Switch or
via NetEdit before connecting with Workbench. '

Lo

P A ol

Cordgirtcematr,

P P
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|
PBC, DEVNETS and MODBUS Users (3 Uninstal 3
You will need to connect your PC to the RJ12 serial port on % ERM torkbench
the PBC, DEVNETS or MODBUS interface device. i RETRISkorkbenchiDiectonizhEd

=

CTRIO Workbench - EBC + WinPLC

iR
Access the various support versions at £ netedt
Start>Programs>AutomationDirect Tools>CTRIO B DEwina2 Logger
Workbench or in the DirectSOFT5 Launch Window CTRIO W 2 - DivectLagic PLC
Utilities menu. Then select the appropriate Workbench T CTRIO WE 2 - EBC + WinPLC
version. i CTRIO WE 2 - Offine
You will be prompted to establish a serial link to your
CTRIO module. —
Select the PC serial port Workbench will use to | [ T |
connect to the CTRIO module. S = :
oo Soghar vl
" Mo Coniigaste Uiy Furetorn
i | g | I
| P _ Moo |
sl |
rm— et s |
ook ke | wpn O |
el oo T | s o e
Crtpteie | | it | i s e =i

Successful On-line Connection
Once you are connected to your CTRIO module, you will enter the main window of
CTRIO Workbench. Here, you select the CTRIO module you wish to configure by clicking
on its slot number in the “Installed Modules” box. You will be able to enter Workbench’s
Configuration dialog, and after successfully configuring the module you will be able to toggle
the CTRIO module between Program Mode and Run Mode and enter the Monitor I/O

dialog.

@R CTRIO Workbench [ . [
Current PLC Curent Module Module Status Config Dperalions
Type: Mame:

i Module Mod
DLZ50 ™ CTRIO peule Hode Bun
CommLink: Desciption el ol Read Module
250(1)KSeq Ma Sean Time: | 562 us
White File
Comrm Status: Eooter version: 1.0.2
DK 05 Version 201 Read File
Select PLC

Module Configuration Utity Funetions
Installed Modules Corfig10.. Goto PROGRAM!

CHI/FAT| Ouad Counter wiCaptas Dut0/1 Pulss Output Merior /01

Step / Direction
Chi/Fn2
Ch2/Frl Ouwt 2 | Discrete on Chi /Frl Special
Preset Made
Resean Cha/Fn2 Out3 Raw
Hardware Infa
Canfig Information
Total Blacks: | 256 /0 Map. Inputs: | 2000 Qutputs: [ vanan Clear Config
el [ Preset Tablss... | Total Preset Tables: 1
Config Status
Same as Modue Pulse Profles | Total Pulse Profies: | 1 Quit
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Module Modes of Operation

On the CTRIO Workbench main window, a single button toggles _**' _ Peedfle |
between Run Mode and Program Mode. The Module Mode s P

L ol RN

indicator will tell you which mode your module is in. You can
make configuration changes in either Run Mode or Program 1 Eri/End

. ode *
Mode, but to save your configuration to the module, you must

igned
click “Write Module” which is only active in Program Mode. ’

In the lower left corner of the main Workbench dialog, is the
Config Status indicator. If the current configuration is different
from the CTRIO and different from any saved files, the indicator Total Blocks: | 256
will display the word “Changed.” If the current configuration has Free Blocks: [ 249
been written to the module or a file, the message will read “Same
as Module,” “Same as File,” or “Same as Both.”

Caonfig Infarmation

Config Status

*Changed**

Program Mode - Configuring the CTRIO Module

—

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

“Write Module.” Config Operations

If the configuration was created using Workbench Offline ram Wiite Module

version, you must connect your PC to the CTRIO module Fread Modul
through the CPU/controller and write the configuration to  * ﬂ
the module.

=

NOTE: Entering program mode takes the CTRIO 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 is in Program Mode.

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

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

In Run mode the CTRIO Workbench utility also allows you to monitor and verify the
proper operation of inputs and outputs. You can see the count change, reset, etc. using the
Monitor I/O dialog. Monitor I/O is very useful for debugging and commissioning of a new
system. See chapter 7 for information on Monitor I/O.

The CTRIO mode follows the CPU mode. If the CPU is placed in Run Mode, the CTRIO
module will also enter Run Mode. If the CPU is placed in STOP or PROGRAM Mode, the
CTRIO will enter Program Mode. The CTRIO 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 module responds to the most recent change whether performed in Workbench
or from the CPU.

NOTE: The CTRIO module will not enter Run Mode if it does not have a valid configuration.
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Chapter 4: Configuring the CTRIO Inputs

Configure 1/0 Dialog Overview

The Configure I/O dialog is the location 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 disallows any unsupported selections.

For DirectLOGIC users, from the main CTRIO Workbench
window, click on the “Go to PROGRAM Mode” button (if in
RUN Mode). Then, click on the “Config I/O” button to arrive at
a dialog shown below. Notice that the window has a tab for each
input Channel.

|' kM adule Configuratian

Config 10... |

NOTE: You don’t have to be in PROGRAM mode to enter the Configure I/0 dialog, however you must be in
PROGRAM mode to save the configuration to the CTRIO module.

H2, H4, T1H-CTRIO, H2-CTRIO2
Configure 1/0 Dialog

Configure 10

Channe

ol 1 | Channel 2]

- Inputs ~ Function 1

E!m

[

Dutputs |

Counter
Quad Counter

Counter

e
Pulse Catch

Edge Timer
Dual Edge Timer

Pulse Catch

Edge Timer
Dual Edge Timer

2
Pulse [Step/Dii]
Fulse [C4//CCW)

Flaw
Pulse [Step/Di]
Pulse [Cw//CCW)

Cancel

o

HO-CTRIO(2)
Configure 1/0 Dialog

(Configure 10 x|

Channel 1 |

~Inp

Outputs |
- Function 1

pes—
5]

Quad Counter

Cpee—
2]

E; Pulse Catch

Edge Timer
Dual Edge Timer

EJ Pulse Catch

Edge Timer
Dual Edge Timer

Flaw
Pulke (Step/Di]
Fuise [Cw//CCW)

~Function 2

Cancel
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i

For Do-more users, the Workbench options have been built into the Do-more Designer
software. The configuration dialog is found by first opening the System Configuration
window by selecting the “XY Configure” button in the main toolbar.

System Configuration

Conﬁgurah’on Entries —H2-DM1 CPU Configuration

d —Serial Port Mode g
L'l I,.'O Configuration e
‘- Module Configuration{s) The CPU's internal serial port can be used for =i

... Device Canfiguration programming, for guest protocols, or configured
i - a5 a general purpose port and placed under ool
~1{Q Mappings program control, 2
i Memory Configuration .
¥ Do-more Programming i

?I- # _6 — " K Sequence Server
100% = ] {~ Modbus RTU Server (Slave) -
Previous Options oy
{” Modbus RTU Client (Master) Eim
H Q ﬁY % % " General Purpose
Mode Info Configure | Devices  Check F : :
Device Settings...
—Modbis TEP Server Configuration
Do-more CRLS equi with Ethernet ports can
provide-a Modbusi TCP Seryver,

—Defe
Sefyer can sup| E-Jll =R nlugm f'ul_t:--’l'.‘ ‘ Do

With the System Configuration page open, select the Module Configuration(s) page from the
lefthand column. On this page, highlight the desired CTRIO module and click Edit Config.

System Configuration

Configuration Entries

. CPU Configuration
¢ 1/O Configuration

—Module Configurations

Modules that are programmable by Do-more instructions require a Module Configuration. The Module Configuration provides a logical connection
between the program and the module, eliminating the need for Base Slot addressing in the program.

‘Meodule Configuration(s) Certain modules have additional setup informatiol) that is provided through the Module Configuration,
-Device Configuration \
+--1jO Mappings
- Memary Configuration LILSMEE | Type | tocation N New Config
ECOM_007 ECOM/ECOM100 DL205 Local I/Q Master->DL 205 Base-»Slot 7
SERIO_004 SERIO,SERIO4 DL205 Local I/O Master->DL205 Base->Slot 4 Edit Canfig
ERM_002 ERM/ERM100 DL205 Local [/ Master->DL 205 Base- >S|0t2
10/CTRIOZ DL205 Local [/O Master->DL205

CTRIO_003 CTRIQ/CTRIOZ DL205 Local I/ Master->DL205 Base-:
ERM_005 ERM/ERM100 DL205 Local IO Master->DL205 Base->Slot 5

oK I Cancel Help
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Y4y

Now the Edit CTRIO/CTRIO2 Configuration window should be open, click the

I/0...” button.

Edit CTRIO/CTRIO2 Configuration

~Module Configuration

Name: |mlo,oou

X

Info: | Module Type; CTRIQ/CTRIO2 Assigned to: DL205 Local I/ Master :

DL205 Base : Slot0

Configure 1jO...

Input Filters... |

Name: | CTRIO_000_C1F1

Chiffni: |Quad Counter wiCapture

Name:

Position scaled to 'x0.1' as Integer x10

ChifFn2: | Unassigned

Name: | CTRIO_D00_C2F1

Ch2fFni:

Quad Counter

Name:

Ch2/Fn2: | Unassigned

Mame:

Out 0 | Unassigned

Mame:

Out 1 | nassigned

Name: | CTRIO_0D0_Out2
Out 2 | Unassigned
Name: |cTRIO 000 Cut3

Out 3 | Unassigned

ChiA: | 1000ns

Chi8: | io00ns

ChiC: | 1000ns

ChiD: | 1000ns

Ch2A: | 1000ns

Ch28: | 1000ns

Ch2C: | 1000 ns

Ch2D: | 1000ns

CONFIGURATION MOTES:

Discrete Tables...

Pulse Profiles...

Fie = | Name | Table Type | tnstruction [
File # | Name I Profile Type | Instruction I

= Select 'Configure 1/0..." to
setup the module's input and
output functions.

= Select 'Discrete Tables...' to
manage preset and PLS tables for
discrete outputs.

* Select ‘Pulse Profiles..." to
manage profiles for pulse outputs.
* Each configured resource wil
automatically generate & device
object that is available to CTRIO
spedfic instructions.

*The module name and resource
name fields will become Do-more
system devices. Choose
meaningful and unique names for
each configured resource.

= Select Input Filters...' to
configure the input filter times.
This is supported by the CTRIOZ
only.

Total Blocks: | 256

Blocks Free: | 248

Export to CtrioWE File. ..
Import from Ctrio\WB File...

Cancel |

You should now have the Configure
I/O window open, similar to the one
shown here, with a tab for each input

Channel.

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 beside the
module’s output terminals (YO-Y3; YO-

Y1 for the HO-CTRIO(2)).

Configure 10

Charnel 1 | Channel 2|

Quiputs

“Configure

~Input

- Function 1

Counter
Quad Counter

Counter

El]
Pulse (Step/Dir]

Pulse [CW/CCW)

Raw

er—
Z

lse Catch
Edge Timer
Dual Edge Timer

Pulse Catch

Edge Timer
Dual Edge Timer

nassigned

Ran
Pulse (Step/Dir]
Pulse [CW/CCW]

Lnassigned
Raw

Cancel
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i

For DirectLOGIC users, be sure to write the changes to the module from Workbench when
the configuration is complete. For example, you might click on “Counter” in the “A” 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) your configuration will be
lost upon quitting Workbench. This applies to all changes to the module configuration.

Configuration dialog stores the CTRIO's configuration as a permanent part of the Do-more
controller's System Configuration.

For Do-more users, the “Write Module” button does not exist because the Module n

Input Function Selections

Supported Functions
The input channels offer the same configuration options. The module supports five primary
input functions:

* Counter

* Quadrature Counter

¢ Pulse Catch

* Edge Timer

* Dual Edge Timer
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
configuration dialog disallows any unsupported configurations.
Three secondary input functions are also supported:

* Reset

e Capture

e Inhibit
Each secondary input modifies the primary input functions in some way and uses one input
terminal. (Limit Out 0 and Limit Out 2 input functions are only available for use when the
outputs are set to pulse output mode).

Discrete Outputs Pre-Assigned to Input Functions

CTRIO discrete outputs can be assigned to the Counter, Timer and Pulse Catch input
functions within the Configure I/O dialog. The outputs respond to presets assigned by the
user in the Preset Tables dialog. The presets are assigned based on the scaled value of an input,
or the raw value if it has no scaled value. The CTRIO’s four outputs can all be assigned to one

function, or they can be grouped within functions and within channels in any manner
selected by the user. See Chapter 5 for more information on using Preset Tables.
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W

Counter Function

The CTRIO module supports up or down counting using single-ended encoders (or other
single-ended pulse sources) as inputs. Encoders, proximity

sensors, etc., can be connected to input A and/or input B U= I o B
on either channel or both channels. The C and D inputs , 2 2"
are available to modify the A and B inputs. The C and D @ ar
inputs can be used for Reset, Inhibit, or Capture. These D
n functions are explained later in this chapter. The CTRIO ) @m
discrete output(s) can be assigned to the Counter function . @
using the Preset Tables dialog. Refer to “Creating and Using @ g
the Output Tables” section in Chapter 5 for details. “@ o
#  NOTE: To insure proper operation, the field device wiring and the U@ e
ZE configuration must be compatible. For wiring information see Z
——\| Chapter 2. =) g”

The module’s four input terminals are represented by the A,
B, C, and D boxes on the left side of this dialog. If you are

wiring your counter input to terminal 1A, you will want to
select the Channel 1 tab near the top of this window and click “Counter” in box A.

At this point, you have four decisions to make regarding your input at 1A.

1. Select count up or count down. A button, in the Function 1 box, toggles between Up and Down
counting. Click the button labeled “Up” (or “Down”) to see the change to the opposite count

direction.
- . ErTTEE—— 1
2. Each input pulse is counted, but you are ﬁ.ree t0 ot
designate whether you want the count to register o e :
. . s W [ 2| | e —
on the rising edge of the pulse, the falling edge, or & W = | il
both. The button with the graphical B o 1] el ey
representation of a pulse toggles between these
. | E— , —
choices o e i [
° Ve | |Ditirin o R Feil

3. The Reset value is assigned by clicking and

typing a value in the data input field. This value is ¢ re=m— E— |
for hardwired resets. When the hardwired reset is
activated, the count value returns to the reset
value. | [E— [Er—r]

o
Cahre Fn 1 {Diecrete oncrl et

4. The last remaining decision to be made is about
scaling. Clicking the button with the ruler symbol

starts the Scaling Wizard. We discuss the scaling o] _oms |
wizard later in this chapter. The Scaling Wizard is
intelligent in that it offers scaling options that are appropriate for your input selections.
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Quad Counter

>

The CTRIO module supports quadrature counting "2 ] LT A
using quadrature encoders as inputs. Connect your ez B
encoder to input A and input B on either channel. A ) - L
second quadrature encoder can be connected to the @
other channel. The C and D inputs are available to ) @W
control the quadrature input counting. The C and D “p @
inputs can be used for Reset, Inhibit, or Capture. Lg"
These functions are explained later in this chapter. @ @ n
The CTRIO discrete output(s) can be assigned to the D v
Quad Counter function using the Preset Tables dialog. |, @m
Refer to “Creating and Using the Output Tables” g @
section in Chapter 5 for details. g"
eeeren  NOTE: To insure proper operation, the field device WEEM_-__ o) 4
——\  wiring and the configuration must be compatible. ot Fuewiin
ZE For wiring information see Chapter 2. x| [ Goie Coin L] | pre—
[ comin _1x | A s,
Dizcrete on Ch1Fnl
Notice that the module’s four input
terminals are represented by the A, B, C, g o [
and D boxes on the left side of this dialog. = b
If you are wiring your quadrature counter
inputs to terminal 1A and 1B, you will c| rem— [r— |
need to select the Channel 1 tab near the Rl Wl
top of this window and click “Quad
Counter” in box A. Notice that input B is | e e e— (e o—
now slaved to input A. oy e
Dual Edge Timer
At this point, you have three decisions to

make regarding your quadrature input. e |

1. A multiplier can be applied to the

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.]

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 your input selections. We discuss the scaling wizard in greater detail later in
this chapter.
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Chapter 4: Configuring the CTRIO Inputs

Pulse Catch

The CTRIO “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, or more, is common. A pulse that lasts less than one millisecond, is
typically hard to catch during the CPU scan.

The CTRIO 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

. . oniiorein x
discrete output(s) can a'lso be tied to e S
follow the Pulse Catch input. s Functon |
E i Pulte Caich W m

NOTE: To insure proper operation, the field ] puein 1 Fhrd o W
device wiring and the configuration must be o [5——, Ot on CHlFr)
compatible. For wiring information see « Pheos i
Chapter 2 Counie e —

- Drscrete on Chl Fril

Notice that the module’s four input

_ Fetion 2
terminals are represented by the A, B, C, [l mﬁ w gl
and D boxes on the left side of this PusEcge Tral sl R
dialog. If you are wiring your input to
terminal 1C, you will need to sel.ect the {0 rim o m—
Channel 1 tab near the top of this
window and click Pulse Catch in box C.
Three selections must be made in Cancel

conjunction with the Pulse Catch option.

1. First, a decision must be made whether to look for the rising edge of the pulse or the falling edge
of the pulse. This is a critical decision. Careful attention should be paid to the type of output the
field device generates. If the signal voltage is normally low, but a short duration pulse sends the signal
to the ON state, you will want to trigger off the rising

edge, and vice versa.

2. The second decision you will need to make is the

>

minimum pulse width you want to capture. Transients "2 @m
below this width will not be recorded. Set this value by ~ |,, &
typing the desired value in the “Minimum Width In” @ ¢ +208
field. “Q | DEen
. = | | status bit
3. The final decision to be made is the length of pulse D | |
the CTRIO module should send in response to the &0 @ I
input pulse. Make this setting by typing in the desired |~ &* ‘ﬂ ‘
value in the “Pulse Out Widch” field. ) o D
Vz@ YO
% o
YJ@ @(W
@YW
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Edge Timer

The Edge Timer measures the time from the rising edge

of one pulse to the rising edge of the next pulse, or the "o e’
rising edge of one pulse to the falling edge of the same eZA
pulse, or the falling edge of one pulse to the falling edge ) ?° c
of the next pulse. Encoders, proximity sensors, etc., can ~ [“@
be connected to input C and/or input D on either ) @‘M o
channel or both channels. The CTRIO discrete output(s) “p @
can be assigned to the Timer function using the Preset g
Tables dialog. Refer to “Creating and Using the Output @ "
Tables” section in Chapter 5 for details. 7 o"

> NOTE: To insure proper operation, the field device wiring and the @ Q"

ZE configuration must be compatible. For wiring information see ‘e .,
|—\ Chapter 2. S

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

At this point, you have four decisions to make regarding your input at 1C.

1. First, designate the pulse edges you want e et i
to measure between. There are four choices. E__ i |
You can measure the time from the leading EJ conn _pir| Prpeny
edge of the upward pulse to the leading = gl
edge of the next upward pulse, or from the | — e

trailing edge of an upward pulse to the

trailing edge of the next upward pulse, or - Tt

from the leading edge of an upward pulse s ":fl_

to the trailing edge of the same pulse, or,

finally, from the leading edge of a o =

downward pulse to the trailing edge of the P

same downward pulse.

The last option could be restated as timing =

from the trailing edge of an upward pulse to the rising edge of the next upward pulse.

2. The “Free Run” option is assigned by clicking in the appropriate box. If your application calls for
velocity measurements to be taken at the commencement of some event, do not use Free Run. If your
application calls for velocity measurement on a continuous (moving average) basis, you should 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
to see the configured input edge exceeds the specified Timeout Period. Also, if the time before the
CTRIO 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. We discuss the scaling wizard later in this chapter. The Scaling
Wizard is intelligent in that it offers scaling options that are appropriate for your input selections.
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W

Dual Edge Timer

The Dual Edge Timer is designed to measure from a pulse edge on one incoming signal to a
pulse edge on another incoming signal. The user selects whether to measure between rising
edges, falling edges, etc. The choices are summarized in the tables below. The CTRIO discrete
output(s) can be assigned to the Dual Edge Timer function using the Preset Tables dialog.
Refer to “Creating and Using the Output Tables” section in Chapter 5 for details.

n Dual Edge Timer at Function 1 Dual Edge Timer at Function 2

Rising edge of C to rising edge of D Rising edge of D to rising edge of C
Rising edge of C to falling edge of D Rising edge of D to falling edge of C
Falling edge of C to rising edge of D Falling edge of D to rising edge of C
Falling edge of C to falling edge of D Falling edge of D to falling edge of C
Z‘: NOTE: To insure proper operation, the field device wiring and the configuration must be compatible. For
— wiring information see Chapter 2.

Notice that the module’s four input terminals are represented by the A, B, C, and D boxes on
the left side of this dialog. If you are wiring your inputs to terminals 1C and 1D, you will

need to select the Channel 1 tab near the top of this window and click Dual Edge Timer in
box C or D.

At this point, you have four decisions to make regarding your input at 1C or 1D.
1. First, designate the pulse edges you want to measure between.
2. The “Free Run” option is assigned by clicking in the appropriate box. If your application calls for
velocity measurements to be taken at the commencement of some event, do not use Free Run. If your

application calls for velocity measurement on a
continuous basis, you should use Free Run.

b1 |

3. The “Enable Timeout” option is assigned by e o
clicking in the appropriate box and specifying a x| I— vatonten | | | pT— |
Timeout period. Once the timer is enabled, the %f:;: | Rl BrEn
Timeout Bit is set if the time that it takes the - fwtn T
CTRIO to see the configured I input edge exceeds [ jree— :_"‘:""r“—r . e — (i
the specified Timeout Period. Also, if the time
before the CTRIO sees the next configured edge | p—
exceeds the specified Timeout Period, the Timeout == P
bit is set. More information about the Timeout | G
function can be found in chapter 6. [l — |

 Cimcrater o Chi Fril
4. The last remaining decision to be made is about ‘
scaling. Clicking the button with the tape measure
symbol starts the Scaling Wizard. We discuss the e

scaling wizard later in this chapter. The Scaling
Wizard is intelligent in that it offers scaling options
that are appropriate for your input selections.
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Reset 1 and Reset 2 (Hard Resets for Counters Only)

“Reset 17 is available only if you have selected a Counter or Quad Counter as the primary
function. For example, if you have chosen either counter function (single-ended or
quadrature) on terminal 1A, you will have an option of using terminal 1C for a hard reset
signal. Other options are available on
terminal 1D. Those options are

|
i D
Capture and Inhibit (see next page). E Unassigned ﬂ Reset
Reset 2 is available if you have \HA':IE?
selected to use terminal 1B for a

counter input. Reset 2 will reset the counter

connected to terminal 1B. "o @m
Two distinct types of hard resets are available. One is 20 @m
an edge reset. The other is a level reset. The Edge 0 @ el onb 2,
Reset sets the current count to zero on the specified e |
edge (rising or falling) of the reset pulse (see upper R o \
example). The Level Reset resets the count to zero (as "0 1
long as the reset pulse is held high (or low depending 1) @(0
on configuration). When the reset pulse disappears, "0 ) Edge Reset ¢
the count resumes (see lower example). o "
If the Reset options are not available in the Configure ”@ @
1/O dialog, then you have selected input functions S =~
that do not use the reset modifier.
2% NOTE: Reset 1 and Reset 2 represent hard-wired inputs to N g"
ZE terminal C or D. An appropriate field device must be @ o’ | |
——\ connected to the designated terminal to perform the reset OB n-1 n | LA
function. “0 @ R
O -
@ QDIM 1 1
"D 1
o, © C
) @w Level Reset
yz@ YO
00 @
vs@ @Cl
@Yl

Soft Resets

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

Capture 1

“Capture 1” is available only if you have selected a
Counter or Quad Counter as the primary function. For
example, if you have chosen either counter function on
terminal 1A, you will have an option of using terminal
1D for a capture signal.

>

~
>
@

=
G

n+2

L ?

é

=
i}

SRR

DWord register (Parameter 2). The Capture feature is
available with a single-ended Counter on input A or a
Quad Counter on inputs A and B.

z

SO

n Capture 1 “snapshots” the current count into the 2nd

N
S

z

:

3
8

ORSESRS

Capture

Q

peesen  NOTE: Capture 1 represents a hard-wired input to terminal D.
|=—\ An appropriate field device must be connected to the
——\ designated terminal to perform the capture function.

S
=

-

=

DS ®e

Inhibit 1

“Inhibit 17 is available only if you have selected a Counter or Quad Counter as the primary
function. For example, if you have chosen either
counter function on terminal 1A, you will have an

option of using terminal 1D for an inhibit signal. "% @:
The “'Inhibit1 17 S’irgﬁlall p}r::gf:n;s the (;TRI(.? irlom. . = 2( P R
g T b e et o) 11 LT
===\  NOTE: Inhibit 1 represents a hard-wired input to terminal D. An M@ o™ I
ZE apprqpriate field device r.nu'st‘be con.nected to the designated @ =5 ’—“ ‘
==\ terminal to perform the inhibit function. W o Inhibit D
o0,
‘@ o
e o
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i

Introduction to the Scaling Wizard

Scaling raw signals to engineering units is
accomplished using the Scaling Wizard. Start
the Scaling Wizard by clicking the ruler button
on the Configure I/O dialog. This button _Up | coune

appears only after you select one of the Counter | couew  TLILK
or Timer functions.

Function 1

The Scaling Wizard options are different for

the Counter functions as compared with the fesst o
Timer functions. “Position” and “Rate” scaling

are available when you select a Counter

function. “Interval” scaling is available when

you select a Timing function.

We will step through the dialogs used for each scaling type. Substitute appropriate values to
set up scaling for your application.

Scaling Wizard Examples for Counter Functions

On the counter Scahng Scaling Wizard - Select Scaling Type
Wizard, you can select None,

.. . . [ scaling ype Function Used with Hotes
Position, or Rate. No scaling is
accomplished if the None CLEEI s s
button is Selected POSitiOIl % Positiors Converts raw counts to engingering Counter Typically used for units of distance,

. : : units using finear interpolalion, User — Quad counter postion, size, etc

scaling is appropriate for e i e v
measuring distance, position, © Rate Converts count rate to enginssting Counter Typically used for urits of speed, flow,

. . . units by sampling count, nomalizing to Quad counter wvelocity, ete. Rate is preferned over
Oor si1ze. Rate Scahng 1S desired timebase, and scaling to Interval for count frequencies over

. . engineening units. BkHz. althoudh it may be used for lower
approprlate fOr VelOClty, RPM, ::r?‘qegfancles with increased sample
flow, or similar rate based o Converts count time to engineering ~ Edge Timer Like Rate, Interval is pically used for
ts: b i lse width, Dual Edge T ts of d, flov, velocity, et
measurements. You may want e AT A e (e s e o s
to desired timebase, and scaling b It fi iz | than BkHz,

to read the Notes and other st ot oy e e high 1DEHz
. . . . with acceptable accuracy.
information before leaving this
window. Cancel
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W

Position Scaling (Counter)
To select Position Scaling, click the radio button beside the word Position. & B
Now, click Next to move to the Output Settings dialog. S _r_'g

On the Output Settings dialog, you will notice  EEIEREEERIIEIEEIIIT
the field for engineering units. Enter an

. .. . Engineering Units: |&s [up to 4 characters]
appropriate value for Position Scaling, for

example yards, feet, meters, cubic inches, etc. Output Farmat. € Floating Point
S d ilable includi BCD = |nteger [rounded)

even data types are avat a ¢ mnclu lng " Integer 10 [1 implied decimal place)
(to make values more easily used by £ Integer 100 (2 implied decimal places)
Direct. OGIC PLCs). { BCD frounded]

) " BCD %101 implied decimal place)

Click Next, to open the Position Settings £ BCD «100 (2 implied decimal places)
dialog. It is here that you enter the span QF raw o coaek | [ o> |
counts that equates to a span of engineering
units.
This window contains a calculator to double check  plEllI R LTINS ETT T R 11 e
the meaning of your Position Settings. Enter a
value into the Raw Value field to see the equivalent Minimum Raw value: |0 counts

value in engineering units.

P aximum R aw alue; 1000 counts
Minimum Scaled Yalus: |0 oz
Maximum Scaled Valus: |200 ydz

Fozition Scaling Caloulator

Enter a raw count value bo confirm caling
configuration.

Fawalue: | 250 counts

Scaled Walue: |75 pds

Cancel ‘ ¢ Back | Firish |
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Rate Scaling (Counter)

To select Rate Scaling, click the radio button beside the word Rate. Now,
click Next to move to the Output Settings dialog.

5caling Wizard - Dutput Settings
On the Output Settings dialog, you will
. Y . . P o [RPH
notice the field for engineering units. Enter an ~~ Engnesmgtnis | fupto 4 characters]
appropriate value for Rate Scaling, for Output Fommat: —  Flaating Point
(*
example RPM, fps, flow, etc. Seven data types @ lgrrlnwks)
. . . Integer x10 [1 implied decimal place]
are available including BCD (to make values  Integer 100 (2 implizd decimal places)
more easily used by DirectLOGIC PLCs). £ BCD frounded]
" BCD #1011 implied decimal place]
" BCD %100 (2 implied decimal places)
Cancel < Back | Mext » |
Click Next, to open the Rate Settings dialog.  EEERCEERIEGEEIIIE
It is here that you enter the counts per unit Unit Defirition
of time and the time base. A scale offset is Counts / unit: |1909 Rate Sealing Caleulator
also provided to adjust the result by a Enter 5 count value and sample
p J Y Seale Difset |7 time [in ms] to confim scaling
constant amount. configuration,
. . . Uit Time Base
This window contains a calculator to dquble T Countsinsample: [000 =]
check your Rate Settings. Enter a value into  sooonds
the Raw Value field to see the equivalent 5 mirutes Eere A 1000 =l
. . . . s
value in engineering units. e ScaledValue: 300
As an example, let’s say you have a 1,000 Calo Options Sats Srocifing
pulse/revolution encoder, and you want to [n = e
X Calc Interval: =1 ms .
use it to measure RPM (of the encoder i i
shaft). You would enter “1,000” for the
Counts/unit and “minutes” as the Time Base.
. Cancel | < Back | Finizh |
A check using the calculator (over a sample

time of 1,000 ms = 1 second) reveals that
5,000 counts equals 300RPM.

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

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

Counter I/O User Manual, 2nd Ed., Rev. D I "I'— 15



Chapter 4: Configuring the CTRIO Inputs

Using the Scaling Wizard with Timer Functions

Scaling raw signals to engineering units is accomplished using the Scaling

Wizard. Start the Scaling Wizard by clicking

the ruler button on the Configure I/O dialog.
This button appears only after you select one of

the Counter or Timer functions.

Interval Scaling (Timer)

4-16 |

To select Interval Scaling, click the radio button beside
the word Interval. Now, click Next to move to the

Output Settings dialog.

Function 2

Edge Timer

E Edge In

Free Run [

=1

_Iir

On the Output Settings dialog, you will notice

the field for engineering units. Enter an
appropriate value for Interval Scaling, for

example RPM, fps, flow, etc. Seven data types are
available including BCD (to make values more

easily used by DirecsLOGIC PLCs).

Click Next, to open the Interval Settings
dialog. It is here that you enter the
counts per unit of time and the time
base. A scale offset is also provided to
adjust the result by a constant amount.

This window contains a calculator to
double check the meaning of your Rate
Settings. Enter a value into the Raw
Value field to see the equivalent value in
engineering units.

Data Smoothing allows rolling averages
to be taken to calculate a value.

Min = 1 sample, max = 25 samples in
the rolling average.

Counter I/O User Manual, 2nd Ed., Rev. D

5caling Wizard - Output Settings

Engineering Units: 22 [up to 4 characters]

Output Format: " Floating Poirk
% |nteger (rounded)
" Integer x10 1 implied decimal place)
" Integer 100 [2 implied decimal places)
" BCD [rounded]
" BCD #1011 implied decimal place)

" BCD %100 [2 implied decimal places)

< Back | Mext > |

Cancel |

Scaling Wizard - Interval Settings

Unit Definition

Counts £ unit:

Data Smoathing

ity ] &k

Scale Offset |0

Unit Time Base

-

‘o
e
~

Interval Scaling Calzulator

Enter a pulze interval [in
microseconds] to canfirm scaling

miliseconds caonfiguration.
seconds —
I —-— Pulse Time: |1 =i
hours
Scaled Value:
Cancel | < Back | Finish |
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Chapter 5: Configuring the CTRIO Outputs

Configure 1/0 Dialog Overview

The Configure I/0 dialog is the location 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 disallows any unsupported selections.

For DirectLOGIC users, from the main CTRIO Workbench

window, click on the “Go to PROGRAM Mode” button (if in el Bl
RUN Mode). Then, click on the “Config I/O” button to arrive at _

a dialog shown below. Notice that the window has a tab for each ConfigI0... |
input Channel. Channel 1 and Channel 2 offer the same I
configuration options. Remember that the HO-CTRIO(2) only has one input channel.

H2, H4, T1H-CTRIO, H2-CTRIO2
Configure 1/0O Dialog

x
Chanrel 1 ] Channel 2] Oulputs |
- Inpu - Funclion 1
E’ Counter Faw
Quad Courter Pulse (Step/Di
Puise (CW/CCW)
5 | SRR j
| [ [
Funclion 2 . .
| — E| Configure 1/0 Dialog
Edge Timer
Dual Edge Tirmer Pulze (Cw/CCW)
x
Channel 1 ] Oulputs |
EI [T = - Inpu - Funclion 1
Puse Caich Faw
Edge Timer E] E!
Dual Edge Timer Counter Fan
Quad Courter Fute {g:z%[g}/ :
Lise
Eoncel EJ Unzssigned
Counter
Funcionz = ——————
E’ Pulse Caich El
Edge Timer
Dual Edge Timer
o | _31
EI Pukse Catch ]
Edge Timer
Duel Edge Timer
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Chapter 5: Configuring the CTRIO Outputs

For Do-more users, the Workbench options have been built into the Do-more Designer
software. The configuration dialog is found by first opening the System Configuration
window by selecting the “XY Configure” button in the main toolbar.

System Configuration

Configuration Entries —H2-DM1 CPU Configuration

 Serial Port Mode

D I,.'D Configuration
- Module Configuration{s) The CPU's internal serial port can be used for

[

t
programming, for guest protocols, or configured £

Device C-:?-nﬁgurahon as a general purpose port and placed under £4l
-~ 1f0 Mappings program control, !
- Memory Configuration !
¥ Do-more Programming 1

" K Sequence Server

™ Modbus RTU Server (Slave) _

2 ot
" Modbus RTU Client {Master) ki
H Q ﬁY % % " General Purpose
Maode Info Configure | Devices Check F : :
Device Settings. ..
- Madbus TCP Server Configuration
Defe
sekiar Sl s | Do

With the System Configuration page open, select the Module Configuration(s) page from the
lefthand column. On this page, highlight the desired CTRIO module and click Edit Config.

System Configuration

Configuration Entries

- CPU Configuration
+-If0 Configuration

—Module Configurations

Modules that are programmable by Do-more instructions require a Module Configuration. The Module Configuration provides a logical connection
between the program and the module, eliminating the need for Base/Slot addressing in the program.

Module Canfiguration(s) Certain modules have additional setup informatiof that is provided through the Module Configuration,
Device Configuration \
- If0 Mappings
: 0 Mapping . Module Mame | Type | Location \ | New Config
~Memary Configuration
ECOM_007 ECOM/ECOM100 DL205 Local If0 Master->DL205 Base->Slot 7 \
SERIO_004 SERIO/SERIOS DL205 Local I/0 Master->DL 205 Base->Slat 4 Edit Config
ERM_002 ERM/ERM 100 DL205 Local If0 Master- >DL2C|5 Base SIOt 2
CIRIO/CTRIOZ DL205 Local 1/O Mast: Delete Corfig
CTRIO_003 CTRIQfCTRIOZ DL205 Local If0 Master-: >DL205 Base->Slot 3 il
ERM_005 ERM/ERM100 DL205 Local IfO Master-=DL 205 Base->Slot 5

oK I Cancel Help
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5-14

Now the Edit CTRIO/CTRIO2 Configuration window should be open, click the

I/0...” button.

Edit CTRIO/CTRIO2 Configuration

~Module Configuration

Name: |mlo,oou

X

Info: | Module Type; CTRIQ/CTRIO2 Assigned to: DL205 Local I/ Master :

DL205 Base : Slot0

Configure 1jO...

Input Filters... |

Name: | CTRIO_000_C1F1

Chiffni: |Quad Counter wiCapture

Name:

Position scaled to 'x0.1' as Integer x10

ChifFn2: | Unassigned

Name: | CTRIO_D00_C2F1

Ch2fFni:

Quad Counter

Name:

Ch2/Fn2: | Unassigned

Mame:

Out 0 | Unassigned

Mame:

Out 1 | nassigned

Name: | CTRIO_0D0_Out2
Out 2 | Unassigned
Name: |cTRIO 000 Cut3

Out 3 | Unassigned

ChiA: | 1000ns

Chi8: | io00ns

ChiC: | 1000ns

ChiD: | 1000ns

Ch2A: | 1000ns

Ch28: | 1000ns

Ch2C: | 1000 ns

Ch2D: | 1000ns

CONFIGURATION MOTES:

Discrete Tables...

Pulse Profiles...

Fie = | Name | Table Type | tnstruction [
File # | Name I Profile Type | Instruction I

= Select 'Configure 1/0..." to
setup the module's input and
output functions.

= Select 'Discrete Tables...' to
manage preset and PLS tables for
discrete outputs.

* Select ‘Pulse Profiles..." to
manage profiles for pulse outputs.
* Each configured resource wil
automatically generate & device
object that is available to CTRIO
spedfic instructions.

*The module name and resource
name fields will become Do-more
system devices. Choose
meaningful and unique names for
each configured resource.

= Select Input Filters...' to
configure the input filter times.
This is supported by the CTRIOZ
only.

Total Blocks: | 256

Blocks Free: | 248

Export to CtrioWE File. ..
Import from Ctrio\WB File...

Cancel |

You should now have the Configure
I/O window open, similar to the one
shown here, with a tab for each input

Channel.

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 beside the
module’s output terminals (YO-Y3; YO-

Y1 for the HO-CTRIO(2)).

Configure 10

Charnel 1 | Channel 2|

Quiputs

“Configure

~Input

- Function 1

Counter
Quad Counter

Counter

El]
Pulse (Step/Dir]

Pulse [CW/CCW)

Raw

er—
Z

lse Catch
Edge Timer
Dual Edge Timer

Pulse Catch

Edge Timer
Dual Edge Timer

nassigned

Ran
Pulse (Step/Dir]
Pulse [CW/CCW]

Lnassigned
Raw

Cancel
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Chapter 5: Configuring the CTRIO Outputs

For DirectLOGIC users, be sure to write the changes to the module from Workbench when
the configuration is complete. For example, you might click on “Discrete Output” 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) your configuration will be
lost upon quitting Workbench. This applies to all changes to the module configuration.

For Do-more users, the “Write Module” button does not exist because the Module
Configuration dialog stores the CTRIO's configuration as a permanent part of the Do-more
controller's System Configuration.

Output Function Selections H

Supported Functions
The module supports four output functions:
* Raw
* Pulse (Step/Direction)
¢ Pulse (CW/CCW)
¢ Discrete Ch(1,2)/Fn(1,2)
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
disallows any unsupported configurations.

CTRIO Memory Usage: Pulse Profiles and Preset Tables

CTRIO configuration software can create a maximum of 255 predefined Pulse Profiles. The
total number of Pulse Profiles available is 255 minus the number of predefined Preset Tables.
DPulse 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. The number of
memory blocks used varies between Pulse Profiles and Preset Tables.

Pulse Profile Tables

Pulze Profiles

File 2 - Trapezoid 1 Add..

File 3 - Diynamic Position
File 4 - 5 Curve

File & - Symmetnic 5 Curve Config Information

File & - Diill Home Searnch
Capy Total Blocks: | 266 /0 Map...
Delete... Free Blocks: | 248 Preset Tables...

Config Status

Came 2= Module Fulze FProfiles

E it
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Chapter 5: Configuring the CTRIO Outputs

B
Raw Output
The CTRIO module supports Raw output mode. This mode
allows the CPU/controller program to have direct access to the L e
module’s output points. Each output can be configured for Raw Z e
output mode and each will have a unique control bit. O o
——\| NOTE: To insure proper operation, the field device wiring and the “@ s”
——\ configuration must be compatible. For wiring information see Chapter 2. 7)) o
ZM@ NC
c2 @
Refer to “Output Control Bit Definitions (Raw Mode)” on page ”@ o
6-5 for Raw output control bit addressing. 2 e M
Cl@ C1
V}@ @
@V]

x|

e
The module’s output terminals are bl s
represented by the 0, 1, 2, and 3 boxes 5| E— o m—C)
(0'and 1 for the HO-CTRIO(2)) on the [ AR,
right side of this dialog.
7| [— EET—
[ prm— | e — [
Edum Tere Fudse (Step/Di)
Dusl Edge Temat Pule [DWACOW)
[F | P — [T
G e T
ot
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Chapter 5: Configuring the CTRIO Outputs

Discrete Outputs

The CTRIO module has four discrete outputs numbered Y0-Y3 (Y0-Y1 =]
for the HO-CTRIO(2)). The outputs respond to presets assigned by the — uus |
user in the Configure I/O dialog.

. . Unassigned ]
The presets are assigned based on the scaled value of an inpug, or the Raw o
P . Pulze [Step/Dir)
raw value if it has no scaled value. The four outputs can all be assigned Caf{CCw
to one function, or they can be grouped within functions and within )
channels in any manner selected by the user.

Pulse
Digcy

To assign output presets, begin by selecting the ouput on the Configure  |Bite onchism
/O dialog. The outputs are identified based on terminal number. In the
example to the right, output terminal “0” is designated for a discrete

output. Unsssigner
. . Fiaw E
Once the output selection is made, a new button Puiss (Step/D1)
R . 0: Prezet Pulse [Cw//CCw)
appears on the Configure I/O dialog. The button is Discrete: on Ch i

labeled as shown to the right. The leading numeral

represents the number of the output terminal. Clicking on the Preset
button causes the Default Output Settings dialog to pop up. Default Dicrete on Ch /P
settings are loaded on power-up.

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

Default Output Settings [Preset Mode)

Select Default Preset Command

" Mone
S Six output functions are available (as shown in the figure
ToteNuber [ below). 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. We discuss scaling in
ot Fresel chapter 4. Pulse ON and Pulse OFF require a Pulse Time

setting. The Pulse Time is set in msec (1,000 sec = 1 msec)

Chl/Frl - units = 'feet’

Edit Preset Entry
Ok | Cancel

Output Function

& Cot Prezet

" Reset d feet
Set Writes output ON (maintained) f(: ?Els‘i:” Pulse Time:
Reset Writes output above OFF ~ Fleizt o =
Pulse On Writes output ON for specified time

Pulse Off Writes output OFF for specified time

Toggle Changes state of output (] | Cancel |

Reset Count | Resets the count to Preset Value
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W

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
OFF at multiple points across an input’s range.

The PLS function is only available in the Hx-CTRIO2. A PLS table must be created in the
CTRIO module configuration. Once created, it can be edited using the configuration
application or for Do-more systems, it can be edited using the PLS instructions in ladder. For
greater flexibility when using Do-more systems, create PLS tables in the CTRIO module
configuration then populate their entries (up to 128) from ladder. If using the ladder
instructions, run them after a power cycle to regenerate the tables.

To use a PLS table, an output must be configured as a discrete output paired with a counter
ﬂ or timer input function. For example, Channel 1 inputs A and B could be configured for

quadrature counting, which would be ChannellFunctionl. Output 0 could be configured as
Discrete on Ch1/Fnl. When a PLS table is loaded for Output 0, the CTRO2 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.

x|
Channel 1 ]ghanne\z] Outputs |
Inp! | Function 1 .
EJ m Quadrature Counter _ﬂ‘ E‘"m‘g"“— E;]
EI contin X | [57rm] e
_—] 3:@2{ g g;‘;ete on Chi/Fnl _J
| Funcon2——————————————
[E | [— [T | |
Pulse [Step/Dir)
Pulse [CwW/CCW)
Disciete on Chl/Fnl
Capture Frn 1 Discrete on Chl/Fnl
Pulse Catch
Edge Timer
Dual Edge Timer
oK Cancel
——| NOTE: Since a CTRIO 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.

To create a PLS table, from the EditCTRIO/CTRIO2 Configuration window click Discrete
Tables then select Add PLS Table (as seen on following page). Name the table and if the PLS
entries will be populated from ladder in Do-more, leave the table empty and click OK.
Otherwise, use the buttons on the right to build and modify a PLS table. 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.
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Chapter 5: Configuring the CTRIO Outputs

s £
Name: | CTRIO_000 Info: [Module Type: CTRIO/CTF
! FleNumber: |1 bty ouputState: & 0f ¢ On
Name: Name:
Configure 1/0... Co . Add PLS Erty.
ChifFnt: [Unassigned
Seaes S

Name:

[ gl C F—"

Ch1Fn2: [Unassigned

Name: [Tri0

NOTE: PLS Tables are
stored as FAW courts.
The scales are provided

o simpiiy table editing by
allowing value enly in
- Tables sealed unis. Cance!
Tassigned o i
(([22dPL5 Tebe.. CTRIDZ each configured resource.
\._.__‘”_/ *Select ‘Input Filters... to
- D configure the input fiter tmes.
Input Filters... [ SE— ‘7 EHGnE This is supported by the CTRIO2
& 20: | 1000 ns only.
Disarete Tables... () lete, Total Blocks: | 256
— Blocks Free: | 249
Exit | Export to CtrioWs Fie...
Puise Profiks... | [Fie# | Name [onETie ] Inpet from SRMBRe:
ok
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. Add an entry for each range of input
values where the output should be in the opposite state.

AR | Default Output State: & 0ff " On
Mame:
,— I Add PLS Entry.

Output OM when greater than or equal ta: [45
AND less than: [235

cocs|

Scales:

I B
| — |

NOTE: PLS Tables
stored a5 RAW cou

The scales are provided
to simplify table editing by
allowing value entry in
scaled units.

oK
Cancel

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

In ladder, use the CTRIO Table Load (CTTBLLD) instruction to load the table for an
output. Loading the table could take multiple scans. When CTTBLLD’s On Success
indication becomes true, set the output’s .EnableOutput structure member to begin using the
table.

For more detailed information, see the Do-more Designer help file topics for CTRIO Module
Configuration, CTTBLADD, CTTBLCLR, CTTBLEDT and CTTBLLD.
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Chapter 5:

Configuring the CTRIO Outputs

Creating and Using the Output Preset Tables

5-10 |

Preset tables can be used only when the corresponding input is configured for a timer or
quad/counter that is not scaled or if a counter is set to Position scaling.

For DirectLOGIC users, click the Output Preset Tables
Preset Tables button on the main Preset Tables... Preset Tables

Workbench dialog. This will open the File 1 - recipe | w

Output Preset Tables dialog. To create a new table, click
Add (or Edit). This will open the Edit Preset Table dialog.

For Do-more users, from the Edit CTRIO/CTRIO2
Configuration page, click the “Discrete Tables...” button. Delete.
This will open the Discrete Output Tables dialog. To
create a new table, click Add (or Edit). This will open the
Edit Preset Table dialog.

Build a Preset Table by adding preset entries one at a time.
Click Add Preset (or Edit Preset) to open the Edit Preset .
Entry dialog. $

Copy

NOTE: The preset tables work similiar 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 — EillEERETS
of the six Output Functions. Set the preset FleNumber |1 [UCAL Add Preset .
. . . . . . A
value in engineering units if the signal has - Pubse ON for 2000 ms ot 300 =
. : RESET COUNT at 400
been scaled. Set the preset value in raw recipe 1 :
count if the signal has not been scaled. We Sl __ DektePrsst |

discuss scaling elsewhere in this chapter.
Pulse ON and Pulse OFF require a Pulse |
Time setting. _ MoveDom |

Sort Ascending
Sort Descending

oK | Cancel |
The Pulse Time is set in ms (1,000 ms = 1 sec). Fora  |El§gEET100
description of the Output Functions see page 5-6. Output Furction—
To set a particular table as the default table, use the f+ Set =
Default Output Settings dialog described on page 5-6. {" Peset =
" Pulse On
" Pulze 0K Pulze Time:
" Togole T8
" Reset Count

QK. | Canhicel |

Counter I/O User Manual, 2nd Ed., Rev. D



Chapter 5: Configuring the CTRIO Outputs
i

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.

Click the Level button on the Configure I/O dialog. This will
open the Default Output Settings (Level Mode)dialog.

0: Lewel

The alarm level is set within the Default Output
Settings (Level Mode) dialog.

Also, a deadband percentage (in tenths of a
percent) can be set to prevent the output from

Default Qutput Setk x|

Default Level Command

changing too frequently (chattering) near the Rate " None
Level threshold. % OM when valug is greater than level
“ON when greater” condition example: £~ ON when valie is less than leval
Consider a Discrete Output set to turn ON when a ~ )

A OFF when value iz greater than lewvel
level gets to 500 rpm with a 10% deadband. The -~ _
output will turn ON when the level gets to 100. If OFF when value is less than level
the level drops, the output will stay on until the Level= |50 rpm
level drops below 450 rpm, where it will turn OFFE.
“OFF when less” condition example: Desdband= [10 =] %
Consider a Discrete Output set to turn “OFF when ITI Carcal
less”at 500. When the level gets to 500, the output At |

turns OFF. If the level rises again, the output will
stay OFF until the level gets to 550, where it will
turn ON.
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Chapter 5: Configuring the CTRIO Outputs

Pulse Outputs

The CTRIO module offers up to two axes el Firwien1 e
of motion control (YO and Y1 as an axis [+ | o nasred ]
and/or Y2 and Y3 as an axis). The HO- W
CTRIO(2) has one axis of motion control
(YO and Y1). The outputs can be o] - i
configured for CW/CCW, or step and
direction operation. The outputs respond —
to profiles defined by the user and called ] w o £
by the user control program. The ot
following Pulse profiles are supported: 1 .
* Trapezoid ChToat
* S-Curve et}
* Symetrical S-Curve
* Dynamic Positioning Carcel

* Dynamic Velocity

e Home Search

* Free Form

* Dynamic Positioning Plus (CTRIO2)
* Trapezoid Plus (CTRIO2)

* Trapezoid w/ Limits (CTRIO2)

Pulse Profile Tables

— Pulze Profiles

There are three additional pulse profiles that are
available to use that are not created using the Pulse
Ouput Profiles Tables. These profiles: Velocity Mode,
Run to Limit Mode and Run to Position Mode are
discussed at the end of this chapter.

Creating Pulse Output Profile Tables
For DirectLOGIC users, click the Pulse Profiles button
on the main Workbench dialog.

For Do-more users, click the
“Pulse Profiles...” button from

Fulse Prafiles

Add,
Edit...

Capy

el ;

Delete...

E it

the Edit CTRIO/CTRIO2
Configuration window. This will
open the Pulse Profiles Tables dialog. To
create a new profile, click Add (or Edit).
This will open the Edit Pulse Profile
dialog.

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

used to name and define the pulse profile

Fie Sty

. File Nuriae
parameters. The various parameter fields o —
contain typical default values. The bl

_ cusenie |

configuration software will disallow any
invalid parameter entries.

Prask Firg /
1000 Hz

Toas Tara

1037 sec

Accel Trme /
102 m

Decel Tme

1005 /

LY

Tokal Pubes: |10000 ccel Tine: |1000 ma Decel Timer 1000 e
Sant My |53 W2 PosFreg 1000 Hi  EndFoeg [10 Hz

TR Tha W CTRIVS pulis curputs ses Bestad s 53 This ool hae b incosasdd

TRIOZ,

TR0

woun He CTRIOE

s ey

e
Posiion Phus or Trapeacid Phas peofies.

Carcel
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Chapter 5: Configuring the CTRIO Outputs

Trapezoid Profile

The Trapezoid profile changes the velocity in a linear fashion from the specified Start
Frequency until the specified target Position Frequency is reached. During decelerating, the
velocity changes in a linear fashion from the specified Position Frequency until the specified
End Frequency and Total Pulses is reached.

Acceleration Time

Edit Pulse Profile x|
- Profile Info .
Mame [ | | FeskFies - Position Frequency
1000 Hz :
Profile Type: | Total Time
1097 sec
S-Curve
Symmetrical 5-Curve Accel Time
D pnamic Positioning 1002 ms
Dynamic Velocity
Home Search Decel Time
Free Form 1008 ms
Dynaric Positioning Plus (CTRIOZ)
Trapezaid Pluz [CTRIO2)
Trapezaid wiLimits (CTRIOZ)
Start Frequency - ; —+— End Frequency
File Stats = =
FileNuvber [ @ Total Pulses: |10000 Accel Time: 1000 ms  [pecel Time: |1000 ms
Total Entiies: | — Start Freq |40 Hz Pos Freq |1000 Hz End Freq: |40 Hz
Blocks Used: | 1

MOTE: The Hx-CTRIO's pulse outputs are limited to 25KHz. This profile has been increasdd
to B4KHz to suppart the Hx-CTRIO 2, while maintaining compatibifty with the He-CTRIO,

Caloulate Profile If yau requins speeds beyond BAKHz for your HxCTRIOZ. considbr using the Dynamic
Position Plus or Trapszoid Plus profiles

Deceleration Time

Total Pulses: The total amount of output pulses that will be generated during the
Trapezoidal 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 Trapezoidal profile will begin.
Pos Freq: The target frequency to which the Start Frequency rises.
End Freq: The frequency to which the Position Frequency falls.
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|
Trapezoid Plus Profile
The Trapezoid Plus profile is only available when using an Hx-CTRIO2. 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) 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.
4. 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. If Scale Factor is set incorrectly, the output could
overshoot the target position, or start decelerating too soon.

x

Profile Info Frequency Settings

Hame: Minimum Freg. |100 Hz Accel Rste: [10000 pes
Mawimum Freq. [10000  Hz Decel Rate: {10000 pss

* Target postion is specified at run time through Paim3,

Frofile Type:

Symmetical S-Caave |
Diynarree Postioning ™ Use Encoder for Postior{
Do Ve Use Encoder for Postion
Home Search ﬁ =
Fres Form

Dy Posdioring s (CTRIDZ . i
Trapeznid wiLimis (CTRIOZ)
Fie Stats
File Number: 2
Total Enries:
BlocksUsed | 1
Cae

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 at the start of the profile.
Decel Rate: The rate at which the output frequency will decrease at the end of the profile.

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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i
S-Curve Profile

The S-Curve profile can be used for applications that are sensitive to sudden changes in
position or velocity, resulting with vibrations or jerky reactions. The S-Curve profile provides

more controlled acceleration and deceleration periods than the Trapezoidal profile by
increasing the transistion times.

Edit Pulse Profile B

x|

Profile Info

Name: Feak Freg

S S
1000 Hz

Profile Type: Total Time

Trapezoid 10.93 sec

Symmekiical S-Curve Accel Time

Dynamic Posiioning 1000 ms

Dynamic Velocity

Home Search Decel Time

Free Foim 1000 ms

Dynamic Posiioning Plus [CTRID2)

Trapezoid Plus [CTRIOZ)

Trapezaid wiLimits [CTRIDZ)

File Stats
i Nurher 4 TotslPuses: [10000 Accel Time: 1000 s Decel Time: 1000 ms
Total Entiies: - Start Freq: [40 Hz Pos Freq: [1000 Hz End Freq: |40 Hz
Blocks Used: 1 MinFreqChange: |3 % MinEnty Time: [100 s
NOTE: The H+CTRID's pulse outputs are limited to 25CHz. This profils has besn increased
Caiculate Profile 1o B4KHz ta support the HixCTRID2, while maintaining compatisilty vith the HiCTRID

Carcel

Total Pulses: The total amount of output pulses that will be generated during the
Trapezoidal 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 Trapezoidal profile will begin.
Pos Freq: The target frequency to which the Start Frequency rises.
End Freq: The frequency to which the Position Frequency falls.

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

5-16 |

The Symmetrical S-Curve profile can also be used for applications that are sensitive to sudden
changes in position or velocity, resulting with vibrations or jerky reactions. The Symmetrical
S-Curve provides more controlled acceleration and deceleration periods than a Trapezoidal
profile by increasing the transistion times.

The S-Curve and Symmetrical S-Curve profiles differ in that the Symmetrical S-Curve has
symmetrical acceleration and deceleration profiles. The Decel Time and End Frequency are
determined by the Accel Time and Start Frequency. The Symmetrical S-Curve uses less
memory than the S-Curve profile.

Edit Pulse Profile x|

Prafile Inta

ez Peak Freq L

1000 Hz

Prafile Type

Total Time:
1099 sec

Dipnamic: Postioring
Diynamic Velocity
Hame Search Decel Time
Free Farm 1000 ms
Diynamic: Pasitioning Plus [CTRIOZ)

Trapezoid Plus [CTRIOZ]

Trapezoid w/Limits [CTRIOZ)

Accel Time
1000 ms

File Stats
File Number 4 Total Pulses: [10000 Accel Time: 1000 mg
Total Entries: Start Freq: |40 Hz  PosFreq |1000 Hz

Elocks Used, 1

Min Freq Charge: |2 z Min Entry Time: [10 ms
Caloulate Profile NOTE: The Hx£TRIO's pulss outputs are limited to 25KHz. This profile has been increased

to B4KHz to support the Hx-CTRIDZ, while maintaining compatibility with the Hx-CTRIO.

Cancel

Total Pulses: The total amount of output pulses that will be generated during the
Trapezoidal profile.

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

Start Freq: The frequency at which the Trapezoidal profile will begin. This also represents the
end frequency.

Pos Freq: The target frequency to which the Start Frequency rises.

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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Dynamic Positioning Profile

The Dynamic Positioning profile is a trapezoidal profile with identical
acceleration/deceleration rates and identical starting/stoping frequencies. The maximum
target frequency is specified. The target position (# of output pulses) is located in a memory

register in the CPU/controller. Once the position is reached, the output is disabled and a new
target position can be specified in the memory register.

Mirsmes Frog. 40 Hz
Masimum sz [1000 Wz
Aol Rene: 11000 oy

NOTE. The Hr-LTHID: putos culpuls aie e o Z56H2 Ths proble has been noisaced
1o G8EHz b pupprt the HiCTRIDZ, whils maintsining compatiiity vath the Hx {'{nlU

veiaic: Bosiinning Phus (CTRID2) me'::.?ff’ wour Hi-CTRIOZ,
Teaecond P (CTFO02)
Trageacid w/Ls (CTRIOZ

File Stats
File Humbes. 4
Torel Entries: -

Dlocks Uted 1

Lavulate Folie

oK I Cancel

Accel Rate: The rate at which the Minimum Frequency will to ramp up the Maximum
Frequency. This sets the deceleration rate as well.

Minimum Freq: The frequency at which the profile will begin.

Maximum Freq: The target frequency to which the Minimum Frequency rises.
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Dynamic Positioning Plus Profile

The Dynamic Positioning Plus profile is only available when using an Hx-CTRIO2. The
profile resembles Dynamic Position, but adds two features:

1. The profile can be asymmetrical. (Accel and Decel Rates are separate)

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

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.

ﬂ See Dynamic Position for a general description of this profile.

Freguersy Selngs
M Freg. 100 He  Accelfoe 1000
MasnmFieg [0 Hr  DecdlAae [I000  pas

¥ Use Ereles s P

Encoderbrpnt < Chaneel1 17 Charnel 2

—

Scee Fackr |1 Deetand |0 oy

* Erte the Dupud Argad [Steoe Erode] 1o o5 e Scae Fackar
Erde o opbonal Ercoden deadierd.

FieStatn
File Humber
Teand Entring

Bincks Lised 1

e

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 at the start of the profile.
Decel Rate: The rate at which the output frequency will decrease at the end of the profile.
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 atctempts to get to the target
position. Be sure to include a deadband when the encoder has a higher resolution than the
stepper.

5— 18 I Counter I/O User Manual, 2nd Ed., Rev. D



Chapter 5: Configuring the CTRIO Outputs
i

Dynamic Velocity Profile

The Dynamic Velocity profile is a trapezoidal profile with the direction acceleration and
deceleration rates specified. The target velocity is located in 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/controller disables the output pulses.

Chockvire dccel Rode 11000 py
Clockwee DecelFate 1'"9 oy

Conrierchockimie Accal Rase [100 g

Countaitlochwise DecalRate 1100 pyy

ok Cancel

Clockwise Accel Rate: The clockwise rate at which the output will ramp up from Opss 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 Opss.

Counter-Clockwise Accel Rate: The counter-clockwise rate at which the output will ramp
up from Opss to the target velocity that is specified in the CPU/controller memory register.

Counter-Clockwise Decel Rate: The counter-clockwise rate at which the output will ramp
down from the target velocity that is specified in the CPU/controller memory register to
Opss.
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Home Search Profile

The Home Search profile is used to “find the home position”, which is usually a reference point

to which the object being moved can return upon command at any time during or after the
execution of a positioning profile.

There are several Home Search routines to choose from, all with the option to designate
whether you want Limit 1 and/or Limit 2 (a CTRIO 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 input.

|=—| NOTE: The Home Search profile requires that CTRIO inputs C and/or D are configured for Limit Out 0 or
——\ Limit 2. This is done using the Configure 1/0 dialog.

Flury to Limt 1 st Frequency 1. then continue 1o Limdt 2 &t

&t Frequency 2
Rt Limit 1 ot Fonercy 1, then vetze tn Limé 2 of Frequoncy 2
Profie Tipe: Murta Lt | ot Fiequenecy 1, then contrue 1o Courd o Fiequency 2
T Fur o Limet 1 at Frequency 1 then revsee o Court af Frequency 2
Tiaoeoond
& Curve
Spmetical S-Curve
[yt Vi
tene Fouency 1 [1000 Mz L1 [OWC 7] Fvene [Hehlesl =
e ot

Dy Postioreng Fhus (CTRI0Z
Hebid e T
Tempesind w/Limds [CTRIDZ) Ldit Pulse Profile
Profie Inin ~

MOTE: The HaLTRIO' pulte cutputs are ndec Herne Smach Proveduas:

s BAEH In 3upport sho Hu CTRIND, whis mens | Mame: | = z

Il3ctiaceits ¥pmechs Baccer BAkE Jor i e Furt Ll 1 4 Frespaercs 1.l eveves to Lare 2 ol Foauerny 2
i Stals welLarels probie. Profin Type:

R I Limit 1 8 Fresqasrey 1. ther contiriae bo Cout 2 Frecpaency 2
Pl Hurmbes 4 Tiapezod Pl to Limit 1 82 Frequercy 1. then revene bo Count o Frequency 2
. SLuve
Yol Entiicr Symmedrical § Cuave
Dynamic Positionng
Blocks Lisnd 1 nm‘ \"l‘iﬂ"ii
Fiequency 1: [1000 Hz Limit 12 |CHIC = Cwent |High kvl -
Fiew Foim
Cakculsts Prokik I n\-w.Pmi\_'r\_m.Pk_u ICTRINZ Fiequency 2 [100 Hz Lma2 |[ChiD = Evert: |High level ﬂ
Tnapesund Pl ICTHIDZ)

Tingeznid w/Limies [CTRINZ)

o ] _cece |

HOTE: The Hx-LTRIO's pulie outputs ane mited to 25KHz. This profile has benn r\cleﬂed
fo B4KH2 o suppod the HeCTRIOZ

1 s v s bemspornd BAAKH 2 o yons W CTRIDR. consaden wsang the Tiapesod
File Gasty waiLimts profile.
File Nuamber 1
Tolal Erdess.
Blocks Used: 1
Calculate Frofle
[

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

Limit 1: Home Search Frequency 1 will run to CTRIO 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 Limit 2 is reached or pulse Count is reached at Frequency 2.

Limit 2: (if enabled) Home Search Frequency 2 will run to CTRIO input Limit 2 and stop.

Count: (if enabled) The number of output pulse counts generated at Frequency 2 before
terminating,.
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Home Search Routines

1. Run to Limit 1 at Frequency 1.

" Frequency 1

|
Limit 1 (Home)

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

Limit 2 (Home) Limit 1

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

‘ Frequency 1

e = = = = == = = — =~ o
| Frequency 2
| = = === > |
— + _____ + _____
| |
| |
Limit 1 Limit 2 (Home)

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

| Frequency 2 ! Frequency 1

Count (Home) Limit 1

5. Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2.

Frequency 1

e = — - - — -~ )
| Frequency 2
- === = > |
— + _____ + _____
| |
Limit 1 Count (Home)
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Trapezoid with Limits Profile
The Trapezoid with Limits profile is only available when using an Hx-CTRIO2. The profile
is a homing routine similar to Home Search but has five additional features:

1. The profile is trapezoidal (has linear accel and decel rates), allowing for faster homing
routines without stalling the stepper.

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.

4. Allows output rates up to 250kHz.
ﬂ 5. When Stop Trigger is position, it is a variable (parameter 3), set by the base controller.

==\ NOTE: When using an input channel as the Stop Trigger with this profile, the Stop Trigger must be beyond
[ \ the first limit in the same direction. The output cannot change direction to reach the second limit. Use
Home Search if the output must Reverse to Limit 2.

The Trapezoid with Limits profile offers several routines using a Decel Trigger and Stop
Trigger. Specify the Decel Trigger as the rising or falling edge of a CTRIO2 input. The Stop
Trigger can be a position relative to the Decel Trigger, the opposite edge of the Decel Trigger
or the rising or falling edge of another CTRIO2 input.

|——=\| NOTE: The Trapezoid with Limits profile requires that CRTIO2 inputs C and/or D are configured for Limit
Out X, where X is the output channel being used.

£dit Pulse Profile il
P !
i The TrapLimit profile runs to the Decel Trgger and beging decelerating.
Meame: If the StopTrigger is a Limit Swatch, the profile decels lo the Creep Frequency and stops at the
Stop Limit Swich

Profile Type: If the Stop Trigger is Position, the peofile re<ets the mternal position counter [of encoder
- position] to 0 at the Decel Limit Switch, and then dynamically runs to the position specified by

Trapezoid the oulpul's Parameter 3.

§-Curve

Symmetiical S-Curve

Dymacic Posdisning Decel Trigger: [Limt Sustch on ChC x| Event [Risng Edge _¥]

Digniamic Velocily

Home Search

Free Form

Dynamic Posilioning Plus [CTRIOZ)
[CTRIO2)

Stop Trigger: |Lirit Swich on Ch1D ¥ ] Event [Risng Edge  +]

|e er F‘I R Mirimum Freg: 100 Hz Accel Rate: |1DIJDCI 23
1apezoid wilimits 2
Masirnuen Freq [10000 Hz  DecelRate: [10000 pps
Ceeep Freq |1000 Hz

File Stats i =

File Numbes: 2

Total Enlries: | £ |G o !

Blocks Used 1

cocs

Decel Trigger: The CTRIO2 input to use 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 input).

Event: The edge of the limit switch to use as the Decel Trigger.
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Stop Trigger: The CTRIO2 input or position that stops the output. If Position is selected,
Parameter 3 defines the target position. This is relative to 0, which is clocked in when the
Decel Trigger’s Event condition is met. Position can be positive or negative.

Event: The edge of the limit switch to use as the Stop Trigger.

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 at the start of the profile.

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. H
Encoder Input: Select the channel where the encoder is connected.

Scale Factor: This is the output to input resolution (stepper/encoder) ratio. In other words, if
the stepper motor being used is a 1000 ppr (pulses per revolution) and the encoder is 800
ppr then the scale factor would be 1000/800 = 1.25.

Deadband: This is the number of position counts away from the target position that causes
no action. This can reduce "hunting” or "ringing" as the profile attempts to get to the target
position. Be sure to include a deadband when the encoder has a higher resolution than the
stepper.

Example: Trapezoid with Limits using a limit switch for the Stop Trigger.

A

Position 5

-~ (-
® N

Velocity

® ®

Y

1. Move starts at the Minimum Freq and accelerates at Accel Rate.
2. Acceleration ends at Maximum Freq and move continues at Maximum Freq.

3. When the Decel Trigger is reached, the position register is zeroed out and the output begins to
slow down at Decel Rate.

4. Deceleration ends at Creep Freq and the move continues towards the Stop Trigger, a limit switch.

5. When the Stop Trigger is reached, the output stops.
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Example: Trapezoid with Limits using a position for the Stop Trigger. The Stop Trigger
position does not require change of direction.

A

N}
o
S
)
o

Position

I - (NG
®

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.

A

Position
- @

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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Free Form Profile -

The Free Form profile allows for stepping between output frequencies with no acceleration or
deceleration ramps. Profiles, up to 256 steps, can be imported from a CSV file.

e H
i Humber T el |

Total Entes []
Total Pulter 0 Tote Teswr 113 e
Blocha Used 1
HOTE. The HeLTRIO sadve ooty are vt o Z3H:. Thes profile has been rciesied
A b TREOZ. TRIQ

0K 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. A CSV file used to create the profile seen above would look like:

200,20
100,30

Add or Edit Step: Will invoke the Edit Pulse Entry dialog seen below. This window will allow
you to modify or create pulse entries.

«

Step Mumber: i3 i

Fulse Count: iE 1 to 2147483647
!D_ 20 to 25000 Hz [CTRIO)
Frequency: 20 to 65535 Hz [CTRIOZ)

(8] 8 I Cancel l

* Pulse Count: The number of pulses to generate for this step.
e Frequency: The frequency of pulses during this step.
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Additional Pulse Profiles

Three additional pulse profiles are available to use that are 7oz
defined or created using the Pulse Profiles Table dialog, however
the output(s) must be configured for Pulse (Step/Direction) or L
Pulse (CW/CCW) using the Configure I/O dialog. The profile Fulse (O ACCW)
parameters are stored in the CPU/controller memory registers.
The profiles are briefly described below and will be discussed in
detail in Chapter 6. With all three profiles, the output is a step Tmvedon E

response output to the specified target frequency, thus no

ﬂ acceleration/deceleration parameters are configured.

Velocity Mode: 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. With a step
count of OxFFFFFFFE the pulse output will continue indefinetly until the control program
disables the output.

Run to Limit Mode: User specifies target frequency and pulse train duty cycle. A CTRIO
module input (C or D) must be configured as a Limit input. When the Limit is reached the
pulse output is disabled.

Run to Position Mode: User specifies target frequency, pulse train duty cycle and target
position. The current position is obtained from the specified Input Function (i.e. Quadrature
counter). When the current position reaches the specified target position, the pulse output is
disabled. The comparing of the current and target position can be based on “greater than or
equal to” or “less than” values.

Hx-CTRIO2 with Do-more

In addition to the profiles in this manual, when an Hx-CTRIO2 is used with Do-more, Axis
Mode instructions are also available. With Axis Mode, it is not necessary to store profiles in
the CTRIO2. Instead, profile parameters are specified in a CTAXCFG (CTRIO2 Axis
Configuration) instruction. Then other Axis Mode instructions call for motion from the
module, which carries out their requests while adhering to the CTAXCFG parameters. Axis
Mode instructions also have stage control options for the complete or error events. Stage
programming tends to be well suited to motion applications, which are often sequential
processes.
Do-more CTRIO2 Axis Mode instructions:

CTRIO2 Axis Configuration (CTAXCFG)

CTRIO2 Axis Run Dynamic Position (CTAXDYNP)

CTRIO2 Axis Run Dynamic Velocity (CTAXDYNV)

CTRIO2 Axis Run Trapezoid (CTAXTRAP)

CTRIO2 Axis Run Trapezoid with Limits (CTAXLIMT)

CTRIO2 Axis Jog (CTAXJOG)

See Do-more Designer help file for more information.
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Do-more and Program Control

Much of Chapter 6 of this manual does not apply to applications using Do-more as the
controller. The section, Pulse Output Profiles (functional descriptions of the various pulse
profiles), should be useful to Do-more users as these profiles are available on Do-more as
well. However, Do-more users using a CTRIO2 also have Axis Mode profiles available. Each
is controlled by a dedicated ladder instruction. Please see Do-more Designer help file for
more information on Axis Mode instructions for the CTRIO2.

One of the goals of the development of Do-more was to simplify use of modules such as the
CTRIO(2). When used with Do-more, Program Control is handled natively using memory
structures and dedicated ladder instructions. There is no CTRIO Memory Map to configure.
With Do-more, different CTRIO(2) registers are accessed through data structures, or using
the ladder instructions: CTRIO Read Register (CTREGRD) and CTRIO Write Register
(CTREGWR).

The data structures and other registers are automatically created when the module is added
and relevant features are selected in the CTRIO(2)’s configuration. The data structures have
names such as $CTRIO_000_C1F1.AtResetValue. The structure name is broken down as
follows:

$CTRIO_000_C1F1.AtResetValue

$ - corresponds to a system address
CTRIO - signifies that this structure pertains to a CTRIO module
000 - is the default designator for a CTRIO module in slot 0

CI1F1 - corresponds to input Channel 1, Function 1 (Out0 would Module Level
refer to Output 0) Structures
.AtResetValue - is the structure member chosen, in this | Element
particular case the value will go HIGH when the CTRIO — IUUU_I
count has been reset to the configured reset value. SCTRIO_000.Ch1B

. . . . SCTRIO_000.Ch1C
Using the DataView tool of Do-more Designer, a list of $CTRIO 000.Ch1D

possible structure members for a configured CTRIO module is ~ [SCTRIO_000.Ch2A

h bel SCTRIO_000.Ch2B
shown below. CTRIO_000.Ch2C
. $CTRIO_000.Ch2D
Function Level Output Level SCTRIO_000.ErrorCode
Structures Structures $CTRIO_000 InputState
SCTRIO_000. MaxScanTi
Sctrio_002_c1f1) SCTRIO_002_Out0] SCTRIO 000 Mado
SCTRIO 002 C1F1 AtResetValue $CTRIO 002 Out0.AtPosition 2gs:g_ggg-gmgg?scgﬂabbd
SCTRIO_002_C1F1 CountCaptured SCTRIO_002_Out0 AtVelocity _000.0ut0DiscOn
SCTRIO_002_C1F1.EnableCapture  |[SCTRIO_002_Out0.Direction ggs:g—ggg-gﬁg.’?;;em“‘e
SCTRIO_002_C1F1 Reg1 $CTRIO_002_Out0. GotoPosition e
SCTRIO_D02_C1F1.fReg2 SCTRIO_002_Out0 OutputActive SCTRIO_000.0ut1DiscOn
$CTRIO_002_C1F1.iReg1 SCTRIO_002_Outd.OutputEnabled SCTRIO_000.Out1PulssActive
SCTRIO_002_C1F1.iReg2 SCTRIO_002_Out0.OutputPosition SCTRIO_000.OutTType
SCTRIO_002_C1F1 Reset $CTRIO_002_Out0 OutputStalled 5CTRIO_000.0ut2DiscEnabled
$CTRIO_002_Out0 OutputSuspend ggg}g—ggg-gmﬂ“sco” .
- _000.0ut2PulseActive
SCTRIO_002_OuwtD.OutputVelocity SCTRIO_000 Out2Type
) ) o $CTRIO_000.Out3DiscEnabled
A list of CTRIO data structures and their definitions can be 5CTRIO_000.Out3DiscOn
found iI.1 Do-more Designer help file topics for the CTRIO 2gs:g:gggzgﬂg_?;ie.qctme
instructions. SCTRIO_000.OutputState

SCTRIO_000.ScanTime
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Registers not available through structures are accessed using the two ladder instructions,
CTREGRD and CTREGWR. An example of the CTREGWR instruction is shown here

For a list of registers available through these instructions, see Do-more Designer help topics
DMD0526 and DMD0527.

vl P 1 S Q@
| CTREGWR CTRIO Write Register
Madule Device | @CTRIO_000 'j
—{ Module Structure SCTRIO_000
Source

Destination Register

OnSuccess: @ Setbit © JMP

1- Ch1Fn2 Accumulator
On Error. * Setbit © JMP{

2-Ch2Fn1 Accumulator

3 - Ch2Fn2 Accumulator

4 - Qut0 Position

5-Qut1 Position

G - Qut2 Position

7 - Out3 Position

8-Ch1Fn1 Resetvalue
9-Ch1Fn2 Resetvalue

10 - Ch2Fn1 Resetvalue

11- Ch2Fn2 Resetvalue

12 - Ch1A Filter Time (CTRIOZ2)
13 - Ch71B Filter Time (CTRIOZ)
14 - Ch1C Filter Time (CTRIO2)
15 - Ch1D Filter Time (CTRIOZ2)
16 - Ch2A Filter Time (CTRIOZ2)
17 - Ch2B Filter Time (CTRIOZ)
18 - Ch2C Filter Time (CTRIOZ2)
19 - Ch2D Filter Time (CTRIO2) j
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Input Memory Map for Data Transfers from CTRIO to DL
CPUs

The following table shows which memory locations are used for memory transfers from the
CTRIO module to the CPU. The starting memory location is defined by the user in the I/O
Map within CTRIO Workbench. If you are using the DirecsLOGIC CPU, you will use the
memory address offsets in the second column. If you are using an H2-WinPLC, EBC, PBC,
MODBUS, or DEVNETS in the CPU slot, you will use the non-PLC offsets in column one.

Data Type and Offset OO
WinPLC, EBC, PBC, (DirectLOGlg;l Definition Format | Bytes
DEVNETS, MODBUS
dwX0 n+0 Ch 1/Fn 1 Parameter 1 DWord 4
dwX1 n+2 Ch 1/Fn 1 Parameter 2 DWord 4
dwX2 n+4 Ch 1/Fn 2 Parameter 1 DWord 4
dwX3 n+6 Ch 1/Fn 2 Parameter 2 DWord 4
dwX4 n+10 Ch 2/Fn 1 Parameter 1 DWord 4
dwx5 n+12 Ch 2/Fn 1 Parameter 2 DWord 4
dwX6 n+14 Ch 2/Fn 2 Parameter 1 DWord 4
dwX7 n+16 Ch 2/Fn 2 Parameter 2 DWord 4
bX0...7 Ch 1/Fn 1 Status (Low Byte
bX8...15 +20 Ch 1/Fn 2 Status éHigh Byte% Word 2
bX16...23 Ch 2/Fn 1 Status (Low Byte
bX24..31 21 Ch 2/Fn 2 Status (High Byte% Word 2
bX32...39 Output 0 Status (Low Byte
bX40..47 22 Output 1 Status éngh Byte% Word 2
bX48...55 Output 2 Status (Low Byte
bX56...63 n+23 Output 3 Status (High Byte% Word 2
g))((%yg System Functions
bx30 87 n+24 Read/Write CTRIO Internal Registers| DWord 4
bx88 95 (see p. 6-6 for bit definitions)
44 Total
Bytes

Input (n) Parameter Definitions
Parameter values are in Decimal format.

Configured Function from

Parameter 1 Contents

Parameter 2 Contents

CTRIO Workbench DWORD DWORD
Non-scaled Counter Raw Input Value Not Used
Scaled Counter Scaled Value (pos. or rate) Raw Value
Non-scaled Counter with Capture Raw Value Captured Value
Scaled Counter with Capture Scaled Value (pos. or rate) Captured Value

Non-scaled Timer

Previous Time (us)

In Progress Time (us)

Scaled Timer

Scaled Interval (rate)

In Progress Time (us)

Pulse Catch

Not Used

Not Used
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NOTE: For DirectSOFT users: the I/0 Map dialog displays the exact memory locations in use by the CTRIO
module. Within the I/O Map dialog you can print out a report of memory loctions in use.

Input Function Status Bit Definitions
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(transfers from CTRIO 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
Pimer Capture ?%ﬂgfgg“m'”g) OR 11 917,25 20.1,20.9, 21.1,21.9
Timer “Timed Out” Bit 2,10, 18,29 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 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 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
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Output Memory Map for Data Transfers from DL CPUs to
CTRIO

The following table shows which memory locations are used for memory transfers from the
CPU module to the CTRIO. The starting memory location is defined by the user in the I/O
Map within CTRIO Workbench. If you are using a DirectLOGIC CPU, you will use the
memory address offsets in the second column. If you are using a WinPLC, EBC, PBC,
DEVNETS or MODBUS interface, you will use the non-PLC offsets in column one.

el Toe and O, WAPL AMGssIOC OB Detmiion | Fomat |yt
dwY0 n+0 Output 0 Parameter 3 DWord 4
dwY1 n+2 Output 1 Parameter 3 DWord 4
dwy?2 n+4 Output 2 Parameter 3 DWord 4
dwY3 n+6 Output 3 Parameter 3 DWord 4
wY0 n+10 Output 0 Command Word 2
wY1 n+11 Output 0 Parameter 1 Word 2
wY2 n+12 Output 0 Parameter 2 Word 2
wY3 n+13 Output 1 Command Word 2
wY4 n+14 Output 1 Parameter 1 Word 2
wY5 n+15 Output 1 Parameter 2 Word 2
wY6 n+16 Output 2 Command Word 2
wY7 n+17 Output 2 Parameter 1 Word 2
wY8 n+20 Output 2 Parameter 2 Word 2
wY9 n+21 Output 3 Command Word 2
wY10 n+22 Output 3 Parameter 1 Word 2
wY11 n+23 Output 3 Parameter 2 Word 2
B, 15 24 G 1/in 2 Contol (g ey | Word |2
D24 51 25 G 2in 2 Contol (gh ey | Word |2
i o | Dmaplm ) | e | 2
DY56..68 27 Ottt 3 Contra (igh Byte) | Word | 2
gf((%% System Functions
bx80 87 n+30 Read/Write CTRIO Internal Registers| DWord 4
bx88" 95 (see p. 6-6 for bit definitions)

52 Total Bytes

Output (n) Parameter Definitions (Parameters are in decimal format)

Configured Profile from Parameter 1 Contents | Parameter 2 Contents | Parameter 3 Contents
CTRIO Workbench WORD WORD DWORD
Trapezoid/Trapezoid with Limits File # of stored profile Not Used Not Used
S-Curve, Symmetrical S-Curve File # of stored profile Not Used Not Used
Dynamic Positioning/Positioning Plus |File # of stored profile Not Used Target Position

I Counter I/O User Manual, 2nd Ed., Rev. D




Chapter 6: Program Control

Configured Profile from Parameter 1 Contents | Parameter 2 Contents | Parameter 3 Contents
CTRIO Workbench WORD WORD DWORD
Dynamic Velocity File # of stored profile Not Used Target Velocity
Home Search File # of stored profile Not Used Not Used
Trapezoid Plus File # of stored profile Not Used Target Position
Free Form File # of stored profile Not Used Not Used

NOTE: For DirectSOFT users: the I/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 loctions in use.

Output (n) Parameter Definitions (Parameters are in decimal format unless specified)

Profiles Completely Controlled | Parameter 1 Contents | Parameter 2 Contents | Parameter 3 Contents
by User Program WORD WORD DWORD
Velocity Mode Initial Frequency Duty Cycle Number of Pulses (Hex)

Run to Limit Mode

Initial Frequency

Input Edge / Duty Cycle(Hex)

Not Used

Run to Position mode

Initial Frequency

Input Function Comparison
and Duty Cycle (Hex)

Input Function

Comparison Value

Input Function Control Bit Definitions
Input function offsets are listed in the order of Ch1/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 24.1,249,25.1,25.9

Output Control Bit Definitions (for Preset Table Control)
Output Control Offsets are listed in the order of the Output 0 - Output 3.

Output(n) Control Bits
(transfers from CPU to CTRIO)

Bit Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
DirectLOGIC PLCs

Enable Output

32, 40, 48, 56

26.0, 26.8, 27.0, 27.8

Process Command

39, 47, 55, 63

26.7,26.15,27.7,27.15

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 | PBC, DEVNETS, MODBUS | from Qutput Start (octal)
Enable Qutput 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,271.7 Rising Edge
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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) DEVNETS, MODBUS DirectLOGIC PLCs
Enable Output 32, 40, 48, 56 26.0,26.8, 27.0, 27.8
System Functions Status Bit Definitions
From Table on page 6-2, DirectLOGIC Offset (n+24)
Status Bits V-memory Offsets
(transfers from CTRIO to CPU) | DirectLOGIC PLCs
n System Command Error 24.6
System Command Complete 24.7
Ch1 A 25.0
Ch1B 25.1
Ch1C 25.2
Ch1D 25.3
Ch2 A 254
Ch2 B 25.5
Ch2C 25.6
Ch2 D 25.7
Out 0 Active 25.8
Out 0 Mode 25.9
Out 1 Active 25.10
Out 1 Mode 25.11
Out 2 Active 2512
Out 2 Mode 2513
Out 3 Active 25.14
Out 3 Mode 25.15

System Functions Control Bit Definitions
From Table on page 6-4, DirectLOGIC Offset (n+30)

Control Bits V-memory Offsets
(transfers from CPU to CTRIO) | DirectLOGIC PLCs
Process System Command 30.7
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1/0 Map Dialog

The I/O Map dialog is accessible from the main Workbench dialog. On the main Workbench
dialog, click the button labeled I/O Map.

The I/O Map dialog divides the

controller I/O memory used by the

CTRIO module into three groups: 140 Map... |
Input Functions, Output Functions

and System Functions.

Just below the Map Display Mode field, you will see tabs to switch between Input Functions,
Output Functions and System Functions.

Click on the Input Functions tab or Output Functions tab to display the CTRIO 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. The memory map addresses
displayed correspond to the offset addresses shown in the tables on the previous pages.

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’s internal registers. The
other bits can be used to monitor the status of each individual I/O point on the module.

I/0 Map with Direcf.LOGIC PLC (2 ranges mode)
When using the CTRIO module with a DirectLOGIC PLC, enter the starting V memory
location for the inputs and outputs in the appropriate fields at the top of the I/O Map dialog.
In the I/0O Map dialog shown below, 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’s control and status

words/bits.
e x4
Mg Digloy Mo Irgat Mgy Enable \white o PLE W Ot Mg Enable flead bom PLE ¥
PLL » Mapped Adderies M ranges| Statrg Y eddiess for nputs V00 Starteg ¥ address hor outpts Va0
Flenge: [0 Hangs e
Fange: 1 Fangs: %

g Furchuns. | Dungus Furctiors | System Furmioms |

R - Bund Eure RIS e Toren

Input Dot [CTAIDS Cortoober]  Irpust Dot [CTNIOoCorbober]  tegut D [ETR0 o Contober] et Did JCTHII0-5 Corirofier)
V000 3001 = Cunverd Courd [V 08 = P T

VI201 » 0 Foresd Visko Va6 007 = Tiem

V0201 = Coptunact St
VALY « Caphure Complele
VA 10 = Tarend Ot

st Dty (Combolin SCTRID) Doty Do (Corioolee CTR) Ot Dt [Cortiobes CTRIT)  Dtput Dt (Lot SCTRID)
LT = Macet [VAELT = [ sble Cagiuen

nx|r:.m|nqm|rm
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I/0 Map with Direct.LOGIC PLC (4 ranges mode)
When using the CTRIO module with a DirecseLOGIC PLC in 4 ranges mode, enter the
starting V-memory location for the word inputs and outputs and the starting V memory
location for the it inputs and outputs. Control relays (V40600 range) would usually be used
for bit control.
In the I/O Map dialog below, note that Input, Output and Systems Functions addresses
shown are in word and Control Relay formats. Thus, word and Control Relay addressing will
need to be used in the ladder logic program to address the CTRIO control and status
words/bits. Remember that the CTRIO will consume the address ranges listed in all four
range fields.

e Mg [nabie: ke 1o PLE Duatpnst M Eratde Paad hom MLE

NYTSEETER | 5wt shbos b odirenas [0 Siuieg ¥ ket bt e sty 750
Rarge a7 - o
Staing¥ addbeen b bt gty [VR0E00 Siting ¥ acbeas b b cutpusr  [VBOENT

Rarge VAE 040505 15 Farge ﬁiﬁlﬂ 4061515
gt Pt | Dkt Furctions | Syabes Functions |

3 - s Corim CHIAE - [ign T
g Dot (CTFIO o Conboolr] s Dk (CTFI0 ool s Dt (CTFED 2 Corboller] s Dok (TR Conisodes]
T e N =
VAR (1) - A Pt Viskss |

Outgnt Dot fCortes s CTA)  Dutgns Diana (Corookes S CTF) Ot Dt Worblor s CTF0] D Dt Wb o CTFE|
a0 1 101+ Poaset [0 BTN = Ut Caphons

——\| NOTE: This mode exists specifically for using the CTRIO with the D2-240 CPU. If not using the D2-240
——\| CPU, then use the 2 ranges mode mentioned on the previous page.

O | Cacd | P | Eee |
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I/0 Map with Direct. OGIC PLC with CTRIO in ERM/EBC Network
When using the CTRIO module with a DirectfLOGIC PLC with the CTRIO module in an
ERM/EBC network, first configure the ERM network using the ERM Workbench utility.
Then, from ERM Workbench, enter the CTRIO’s starting input and output V-Map addresses
into the CTRIO Workbench’s I/O Map starting V memory location for the 47z inputs and

outputs.

NOTE: If there is an 8-pt. discrete I/O module preceeding the CTRIO module in the EBC base, enter the the
appropriate starting V-memory bit I/0 address in CTRIO Workbench with a V40xxx.8 address as shown in
/0 Map example below to the right. This corrects the word offset created by the 8-pt. discrete I/0 module.

In the example below to the left, note that V40416 Hi(8-15) is the starting ERM Workbench CTRIO input
V/-Map location due to the 8-pt. discrete input module preceeding the CTRIO module.

g e

DFd epidp a0

b s - s

|||||||

See Note
Above
[remvTe—— /mTh Statrg ¥ kw0 uaputs (_[VRETS
Farge e BT Farge: s naez 1S
gt Pt | Dkt Furctions | Syabes Functions |
sl A - uad Coirim A - Tdge Tonee
2 gt Dt (TN Contvotben]
[ V00000 = Cunend Count 2
VADTE 9 DOIS1] « A it Wik
Dt Data fCorines » CTRID) wmﬁ-a- SCTAA0) Ot Dot Corivser s ETF00)  Dutgni Distn iCrinsen s £TFISE)
FvGETe T Er i o [P 0 = E e Eopicrn
o Fegat. Ewot |
.
I/0 Map with EBC/WinPLC

When using the CTRIO module in an EBC/WinPLC system (non PLC system), the
addressing will be shown as Native EBC/WinPLC addresses or if using Think & Do, the
addressing can be shown as Native Think & Do :
addresses. Just click on the desired mode in the pImEs . ——. ——_
Map Display Mode field. The 8-pt module offset b e
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 module with an H2-PBC or T1H-PBC native Profibus addressing
will be displayed in the I/O Map as shown below.
For the TIH-PBC, the first two output bytes of memory are automatically reserved for the
Hot Swap base-rescan feature. The H2-PBC does not support the Hot Swap feature.
H2-PBC /0 Map T1H-PBC 1/O Map
 —— ] 2
[—_—— — O [—_—— — O
— —| — —|
i i
i o AL | i o AL |
rgui Fucions Dudond Furcbons | e Funcioms | rgui Fucions Dudond Furcbons | e Funcioms |
e IR e et e e
L ] iy iy Civedy iy
e R = R e R = R

Note that output bytes 0-1 are reserved

for the Hot Swap base rescan feature.
Creating an offline file for H2/T1H-CTRIO module
For the TIH-PBC, enter a 2 byte Output Offset to accommodate memory used by the Hot
Swap base-rescan feature. This does not apply to an H2-PBC system. The example shown
below assumes the TIH-CTRIO module is the first module in the system.
The CTRIO modules consume 44 bytes of input memory and 52 bytes of output memory.
The maximum amount of I/O memory per H2/T1H-PBC station is 244 input bytes and 242
output bytes. You may need to refer to the Profibus User Manuals (H2-PBC-M / T1H-PBC-
M) for information on bytes used by discrete and/or analog I/O modules to be able to
determine the appropriate Starting input and output byte offset addresses for the CTRIO

module.
£
M Diplay Mk 1o My 3l D |
e F e peee T
i {—
e e :
gt s Ot Furiont | Syatem Fureions |
T e ey For the T1H-PBC, enter a 2 byte Output
e e Offset to accomodate memory used by
i:g'.ﬁ...:*"i:"m the Hot Swap base-rescan feature.
e Dt ket
7 Cod Lo

szt Diafa onober s CTFA0| Dt Dt Wi » CTF00 )

O | Cwed | Bwe | oo |
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Printing a Memory Map Report
You can print an I/O Memory Map Report from the I/O Map Repart... |
dialog or save as a (.txt) file. Click on the Report button located

near the bottom of the I/O Map dialog to [emory Map Repirt P
display the Memory Map Report dialog. S~ e =

2000-2001 = Current Court
Y2020 1 = At Reset Walug

The addresses listed in the Memory Map
Report are a combination of the Input
Functions, Output Functions and Systems
Functions addresses shown in the I/O Map
dialog. It is very convenient to have a
printed list of the CPU/controller I/O
memory used by the CTRIO module when

attempting to write the control program.

2054.1 = Reset

ChiJFnz2 - Edge Timer
¥2004-2005 = Previous Time
2006-2007 = Timer
2020, = Captured Start
20209 = Capture Camplete

2054 8 = Enable Capture

Output 0 - Pulse (Step)

20220 = Output Erabledt

20221 = Position Loaded -
L4 7|

Save Print Fort. | [ oe= |
Exporting to DirectSOFT
You can export a (.csv) file containing addressing and nicknames used E=part...

in the I/O Map dialog. Click on the Export button located near the
bottom of the I/O Map dialog to display the Export to DirectSOFT dialog shown below on
the left.

The (.csv) file (shown below on right) contains a combination of the Input Functions,
Output Functions and Systems Functions addressing and nicknames shown in the I/O Map
dialog. This file can imported into your DirectSOFT ladder logic program
(DirectSOFT>File>Import>Element Documentation).

If you have more than one CTRIO 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’s
nicknames from the others. For example, add add prefix or suffix “S1” to identify the
CTRIO module’s nicknames in slot 1.

= 5% Hcrosolt fxcel - CTRILCSY
Export to DirectSOFT | ﬂ e £n e P a3 e —
~ Export Filenams DERH SGRAT tRBT v- - Q% T LI DPH - H
B s - By EEAE e, ES EE -84
CTRIO.CEY I ous
I Browse. . | - ;
[ 1] E F [ ] 1
Cument Court [:i
~ Prefis/Suiff A2 Resat Value

et
Previous Time
MOTE: The exported nicknames are not unique to a specific slot

number or module. If you have multiple modules installed and wish to
export from more than one module, you will need to specify a unigue

prefisdsuffiz.

If specified, this bwa character identifier will be added ta the
beginning or end of each nickname to ensure uniqueness.

* MNone  AddPrefin O Add Suffix

Unique Slat 1D [1 or 2 characters]

ok | Cancel |
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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.
514 decimal = 0202 Hex = 0000 0010 0000 0010 binary
The bit V2524.1 refers to the 2nd to the least significant bit (set to 1 in this example).

Likewise, V2524.9 refers to bit number 9, the 10th from the least significant bit (also set to 1
in this example).

Bit 15 | 14 13 | 12 1 10 9 8 7 6 5 4 3 2 1 0

V2524 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0

V25249 =1 J V2524.1=1 J

Addressing High and Low Byte of Word Parameters

In the following example, the V-memory location V2510 contains a value equal to 3 (decimal)

in the high byte and 10 (decimal) in the low byte.
3 decimal = 03 Hex = 0000 0011 binary in the high byte, and
10 decimal = 0A Hex = 0000 1010 binary in the low byte.

This example could represent the Command Code “Edit Table Entry.” The value 03 (Hex)
would represent the File number in the high byte, and the 0A (Hex) would represent the
remainder of the Command Code in the low byte.

High Byte Low Byte

Bit 15 | 14 13 (12 |11 |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 AN N NN
High Nibble Low Nibble High Nibble Low Nibble

Addressing High and Low Word of DWord Parameters
Double Word parameters are addressed in a similar fashion to the high and low bytes of a
Word Parameter. For example, a DWord that begins in V2300 consumes both V2300 and
V2301. The Low Word is V2300, and the High Word is V2301.
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Input Function Status/Control Bits and Parameters

Input Function Status Bit Definitions

Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2

Ch(x)/Fn(x) Status Bits
(transfers from CTRIO 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
X;"“Reersgf%ﬂj%%gmgtneggﬂm'”g) OR 14,9,17, 25 20.1,20.9,21.1,21.9
Timer “Timed Out” Bit 2,10,18, 29 20.2,20.10, 21.2, 21.10
Pulse Catch Output Pulse State 0,8,16,24 20.0,20.8,21.0,21.8
Pulse Catch Start 1,9,17,25 20.1,209,21.1,21.9

Input Function Control Bit Definitions

Input function offsets are listed in the order of Ch1/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 24.1,249,251,25.9

are in decimal format.

Input Function Status DWord Parameters
Input function offsets are listed in the order of Ch1/Fnl, Ch1/Fn2, Ch2/Fnl, Ch2/Fn2 and

DWord Status DWord Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO to CPU DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 1 0,2,4,6 0,4,10, 14
DWord Parameter 2 1,3,5,7 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 (us)

In Progress Time (us)

Scaled Timer

Scaled Interval (rate)

In Progress Time (us)

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 to CPU)
PLC Example 1: PLC Example 2:
Name Bit-of-Word (see note 2) | Control Relay (see note 1) Value
D2-250-1/260, D4-450 D2-240
ggﬁgfertg%?tt“re V2020.0 160 ON when Capture is complete
Timer Capture Starting V2020.0 G160 On when Timer Capture begins
Timer Capture
Complete (Timing) OR V2020.1 C161 ON when Timer Capture complete
(Counting)
T » Qi On when specified Timer “Time Out” period

Timer “Timed Out” Bit V2020.2 (162 is exceeded
Pulse Catch Output ON for the specified pulse time if input pulse
Pulse State V20200 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)

MMe | (o B e g0 | o et e 2 | Forma
Enable Counter Capture V2054.0 G260 Bit
Enable Timer Capture V2054.0 G260 Bit
Enable Pulse Catch V2054.0 (260 Bit
Reset V2054.1 G261 Bit
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Memory Mapping Example for D2-240 CPU

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

SP-1

~ |

LD
VC260

ouT
V2054

LD
V2020

ouT
VC160

=\  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 2020. The “B” prefix indicates bit-of-word addressing.
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Input Functions

Counter & Quadrature Counter
Parameters 1 and 2 are explained on page 6-16 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 Count 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
(rul-tgu(t:g Illitzrlgle Iﬁ'ﬁﬁé‘é‘;t;se Outputs Base | Inputs Base o
Py iy (Control Relay)| (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 \V2001-V2000 \/2001-V2000 refer to table on page 6-16
Parameter 2 \V2003-V2002 \2003-V2002 refer to table on page 6-16
Counter On when Count Capture is complete
Capture V2020.0 G160 (Available only when input D is
Complete configured for Capture input)
Turn ON to Capture Count
Enape SOt V20540 6260 (Available only when input D is
configured for Capture input)
Turn ON to Reset Counter Value to
Reset V2054.1 G261 Reset Value
A{/?lel;]seet V2020.1 G161 On when Counter is at Reset Value
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Edge Timer and Dual Edge Timer

Parameters 1 and 2 are explained on page 6-16 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 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 will begin timing. The Timer Capture
Starting bit will be ON while the timing is in progress and will turn OFF when the next
configured input edge occurs. When this edge occurs, the Timer “in progress time” register
resets to zero. The “previous time” register will always retain the most recent captured time

value.
PLC Control | PLC Status PLC Control PLCStatus
Outputs Base| Inputs Base Outputs Base | Inputs Base o
Name Addr = V2030| Addr = V2000 (é\ddr =I‘£l20|30) (E\ddr =IVFi‘20|00) Description
ey ey ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Parameter 1 V2001-V2000 V2001-V2000 Previous Time
Parameter 2 V2003-V2002 V2003-V2002 In Progress Time
Timer
g?péure V2020.0 C160 On when Time Capture is in progress
arting
. Turn ON to Enable Timer Capture
Enable Timer| 0540 C260 Function (Not available when Free
p Run Timer option is selected)
Timer
Capture V2020.1 C161 On when Timing is complete
Complete
Timer
Timeout Bit V2020.2 C162
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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 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 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 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 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.
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Pulse Catch Input Function

When the Enable Pulse Catch bit is ON and the configured input edge occurs, the CTRIO
will begin timing and the Pulse Catch Starting bit will turn ON. If the input signal remains
active for the specified qualification period, the Pulse Catch Output Pulse State bit will turn
ON for the configured duration. If a discrete output is assigned to follow the pulse state, it
will also turn ON for the configured duration. Unlike the Count or Time capture, the Pulse
Catch function is automatically reset as long as the Enable Pulse Catch bit remains ON.

PLC Control PLCStatus

[ful-tgu(ig 'g;gle Iﬂlﬁﬁtg lg;l;i Outputs Base | Inputs Base o

i e ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240

Plgf:n?%m V2020.0 G160 On when Pulse Catch is in progress
Enable Pulse Turn ON to Enable Pulse Catch
Catch V/2054.0 6260 Function
Pulse Catch :
Outpsut Pulse V2020 1 c161 ON for the Pulse Output Width
tate

duration specified in Configure 1/0

——\| NOTE: The CTRIO will not recognize any input pulses while the Output Pulse is active. Take this info
——\|  consideration when configuraing the Pulse Output Width time.

Counter I/O User Manual, 2nd Ed., Rev. D I 6—2 1



Chapter 6: Program Control

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 Fuctions.

You can make runtime edits to presets / preset tables from your control program. To make a
runtime change, a series of commands must be executed which will pass new values to a
preset table or call a different preconfigured table.

Command Codes are passed to the CTRIO module to effect the required edit. Each
Command Code has its own syntax, and all Command Codes must be presented in a
particular sequence:

n The command code and associated parameters must be loaded into the appropriate memory

locations.

A Process Command instruction must be passed to the CTRIO 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 module.

Some changes require a combination of Command Codes so those changes must follow the
steps above for each Command Code processed.

(Output Control and Status Offsets are listed in order of Output 0 - Output 3)

Control Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
(transfers from CPU to CTRIO) 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 to CPU) DEVNETS, MODBUS DirectLOGIC PLCs
Command Error 38, 46, 54, 62 22.6,22.14,23.6,23.14
Command Complete 39, 47, 55, 63 22.7,22.15,23.7,23.15

In order to process a command, first the program must load the Command and Required
Word and DWord Parameters. Then the program should drive the Process Command bit to a
1 and look for the CTRIO to acknowledge the command with the Command Complete bit.
Finally the program should remove the Process Command bit and set the Enable Output bit
when appropriate. If the Command Error bit is received, the CTRIO 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 DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10, 16

Word Parameter 1 1,7 11,17

Word Parameter 2 2,8 12,20
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DWord Control DWord Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
Parameter 2 (Word) | Parameter 3 (DWord)
Command Code Parameter 1 (Word) . -
DirectLOGIC n+10 | Hex/BCD DirectLOGIC n+11 DlrectLO_GIc n+12 DlrectLOG!C n+0/n+1
(decimal) (decimal)
Load Table from RAM |10 File Number (decimal) - -
Clear RAM Table8 M - - -
Initialize RAM Table 12 Entry Type (decimal) Pulse Time! Preset Count/Time?#
Add Table Entry6 13 Entry Type (decimal) Pulse Time' Preset Count/Time?
2 3
Edit Table Entry8 File &2 14 (EQE%\'C“[’)‘; & Entry Type Pulse Time! Preset Count/Time?
Write RAM to ROME 999 - - -
2 3
Edit and Reload® File &2 15 (Eag%é\lcug)] & Entry Type Pulse Time! Preset Count/Time?#
Initialize Table on Reset6 |16 Entry Type (decimal) Pulse Time' Preset Count/Time?
Run to Position® 22 - - Target Position
Edit Level ResponseG 30 Level Behavior (decimal) Deadband Level Rate Setting

'If appropriate for Entry Type (in ms).

2Field entries separated by an “&” are to be loaded in the high byte and low byte of that word. See example on page 6-7.

®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)

Write Output OFF (Reset)

Pulse Output ON

Pulse Output OFF

Toggle Output

Reset Function

gl wW N =IO

Edits preset that resets count
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Discrete Outputs Driven from a Scaled level
(Edit Level Response: Command Code 30)

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. The alarm levels can be set within
CTRIO Workbench or from the user’s control program.

Additionally, a deadband percentage (in tenths of a percent) can be set to prevent the output
from changing too frequently near the Rate Level threshold.

“ON when greater” condition example:

Consider a Discrete Output set to turn ON when a level gets to 100 with a 10% deadband.
The output will turn ON when the level gets to 100. If the level drops, the output will stay
on until the level drops below 90, where it will turn OFE

“OFF when less” condition example:
n Consider a Discrete Output set to turn “OFF when less”at 100. When the level gets to 100,
the output turns OFE If the level rises again, the output will stay OFF until the level gets to
110, where it will turn ON.

Edit the behavior of a Discrete Output triggered by a Rate Level by using the “Edit Level
Response Command” (Command Code 30Hex).

The Level Behavior setting for Parameter 1 is given in the table below:

Level Behavior for Discrete Qutput Parameter 1 Contents
ON when greater than Level Rate setting 0000 Hex
ON when less than Level Rate setting 0080 Hex
OFF when greater than Level Rate setting 0001 Hex
OFF when less than Level Rate setting 0081 Hex

The Deadband is written to Parameter 2 as a x10 integer (one implied decimal position). To
achieve a 10.0% deadband, the control program needs to write 100 decimal (64 Hex) to
Parameter 2.

The Level Rate setting is written to Parameter 3 in the same format as Input Parameter 1 of
the CTRIO Function to which this Discrete Output has been assigned.
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Load Preset Table Flowchart

The flowchart below provides the logical sequence necessary to load and execute a discrete

output preset table.

( Start

A4

Load 10 into
Command Code
(Hex)

A 4

Load Table
Number into
Parameter 1

(Decimal)

A4

SET
Process
Command

Is
Command
Complete
ON

Is
Command Yes

At this point, your

Verify that the table is active

CTRIO is
configured
correctly.

Is Table
Number
Correct

Verify that
you've
entered the
correct table
number

RESET
Process
Command

Y

Error
ON

No

RESET
Process
Command
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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.

Status Bit Bit Offsets: WinPLC, EBC, PBC, V memory Offsets
CTRIO 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 e
CPU to CTRIO PBC, DEVNETS, MODBUS from Qutput Start (octal) :
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,27.1 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,271.7 Rising Edge

Output Control (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 DEVNETS, MODBUS from Qutput Start (octal)
Command Code 0,6 10, 16

Word Parameter 1 1,7 11,17

Word Parameter 2 2,8 12,20

DWord Control
CPU to CTRIO

Word Offsets: WinPLC, EBC, PBC,
DEVNETS, MODBUS

V-memory Offsets
from Output Start (octal)

DWord Parameter 3

0,2

0,4
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Command Code and Parameter Definitions

Command (ng“/g%m WDf?d';igfn";f)‘e” Word Parameter2 | DWord Parameter 3
grapezotid_ 01 g—%urve
ymmetrical S-Curve ) )
Load Table from ROM 10 Home Search
File Number
Load Table from ROM 10 DynaFrirlchl:L’l(r)sLtgning - Target Position (decimal)
Load Table from ROM 10 Dynarmic velocity - Target Velocity (decimal)
Velocity Mode 20 g‘(’{,‘_lgreggf(’,‘_fzy) Duty %‘é'g”g?a})o 99)" | Number of Pulses (BCD/Hex)
Edge &
- Run Frequency *
Run to Limit Mode 21 : Duty Gycle (0 to 99) -
(20Hz - 25KHz) (Hex/BCD)

Compare Function &

" Run Frequency * Desired Input Function Value
Run to Position Mode 22 (20Hz - 25KH?) Duty ?Hygbégég 99) (decimal)

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

Fields above 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 drive the Process
Command bit to a 1 and look for the CTRIO to acknowledge the command with the
Command Complete bit. Finally, the program should remove the Process Command bit and
set the Enable Output bit when appropriate. If the Command Error bit is received, the
CTRIO 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.
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Status Bits: Example using V2000 as base input address For Output Channel 1
(Status bits received from CTRIO to CPU)

PLC Example 1: PLC Example 2:
Name Bit-of-Word (see note 2) | Control Relay (see note 1) Value
D2-250-1/260, D4-450 D2-240

Output Enabled V2022.0 G120 ON when Enable Output is ON
Position Loaded V2022.1 G121 Used for Dynamic Positioning
Output Suspended \V2022.2 G122 ON when Output pulse is suspended
Output Active \V2022.4 G124 ON when Output is Pulsing
Output Stalled V2022.5 G125 CTRIO Output Fault (should never be ON)
Command Error V2022.6 C126 ON if Command or Parameters are invalid
Command Complete V2022.7 G127 ON if Module Receives Process Command

Control Bits/Registers: Example using V2030 as base output address for Output
Channel 1 (Control DWords, Words, and bits sent from CPU to CTRIO)

Name PLC Example 1: Bit-of-Word PLC Example 2: Control Relay (see note 1),
(see note 2), D2-250-1/260, D4-450 D2-240 CPU
Command Code V2040 V2040
Parameter 1 V2041 V2041
Parameter 2 V2042 V2042
Parameter 3 V2031 - V2030 V2031 - V2030
Enable Output V2056.0 €220
Go to Position V2056.1 C221
Suspend Output V2056.2 (222
Direction V2056.4 G224
Process Command V2056.7 G227
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Memory Mapping Example for D2-240 CPU

| —

NOTE 1: The D2-240 CPU does not support bit-of-word addressing. The status and control bits must be
——\|  mapped to control relay words. An example of mapping code is shown below.

SP-1

~ |

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 2022. The “B” prefix indicates bit-of-word addressing.
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Pulse Output Profiles (DL PLCs)

Loading a pre-defined Pulse Profile is the easiest method for pulse output motion control
(Command Code = 0010 Hex/BCD). For the Trapezoid, S-Curve, Symmetrical S-Curve,
Home Search and Free Form profiles, all of the required characteristics of acceleration, run
frequency, and total pulse count, etc. are entered in the CTRIO Workbench Pulse Profile
entry window. For Dynamic Positioning, Dynamic Positioning Plus, Trapezoid Plus,
Trapezoid with Limits and Dynamic Velocity profiles, the target position and target velocity
are stored in a memory location in the controller. All other profile characteristics are entered
in the CTRIO Workbench Pulse Profile entry window.

For Velocity Mode (Command Code = 0020 Hex/BCD), Run to Limit Mode (Command
Code = 21 Hex/BCD) and Run to Position Mode (Command Code = 22 Hex/BCD) all
n profile parameters are stored in the controller’s memory registers. No CTRIO Workbench

Pulse Profile is required.

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 drive the Process
Command bit to a 1 and look for the CTRIO to acknowledge the command with the
Command Complete bit. Finally, the program should remove the Process Command bit and
set the Enable Output bit when appropriate. If the Command Error bit is received, the
CTRIO was unable to process the command due to an illegal value in either the Command
Code or parameter files.

On the pages that follow, Pulse Profile and System Functions flowcharts are provided to give
an overview of the steps needed to execute a pulse output profile or a SystemFunctions
command. DirectLOGIC PLC addressing tables are also provided with CTRIO I/O data
mapped in the word and CR bit areas of CPU memory shown on page 6-29.
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Trapezoid, S-Curve, Symmetrical S-Curve, Home Search, Free Form Profiles
For predefined Trapezoid, S-Curve, Symmetrical S-Curve, Home Search and Free Form
profiles, the program needs to prepare the Load Table command by selecting Command
Code = 0010 Hex/BCD and setting Word Parameter 1 to the File number of the profile
(example: File 1 Trapezoid 1). 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
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. The flowchart on the next page provides the logical sequence necessary to
execute a Trapezoidal, S-Curve, Symmetrical S-Curve, Home Search or Free Form pulse

profile.
For the Home Search routine, a CTRIO input must be assigned to Limit by the CTRIO n
Workbench Configure I/O dialog.

See Chapter 8 for a DirectL. OGIC programming example that loads and runs a pulse profile
using the bit/(D)word addressing in the table on the page 6-34.

— 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.
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Trapezoid, S-Curve, Symmetrical S-Curve, Home Search, Free Form Flowchart

The flowchart below provides the logical sequence necessary to execute a Trapezoid, S-Curve,
Symmetrical S-Curve, Home Search or Free Form pulse profile.

Load 10 into
Command Code
(HEX)

bi

Load
Pulse Profile
Number into
Parameter 1

(Decimal)

!

SET
Process
Command
ON

Is
Command
Complete
ON

Is
Command Yes

Verify that the
CTRIO is
configured

correctly.

Verify that
you've
entered the
correct table
number

RESET
Process
Command

?

Error
ON

No

RESET
Process
Command

F

At this point the profile will

begin to run. \

Select
Direction
A
SET RESET
Output Enable Output Enable

The Output Active bit will be
ON while the profile is
running.

Wait here until Output Active
goes OFF, indicating the
profile has completed.

Run
Profile
Again ?

Yes

RESET
Output Enable
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Running a Trapezoid, S-Curve, Symmetrical S-Curve Profile, Home Search
or Free Form Profile on CTRIO Y0 & Y1

PLC Control | PLC Status | [FLC Confrol | PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
Steps| Name _ = Addr = V2030 | Addr = V2000 Action
Addr = V2030 | Addr = V2000 C C
(Bit-of-Word) | (Bit-of-Word) | (Comirol Relay); (Control Relay)
1 C"g‘on(]g”d V2040 V2040 Set to 10 (Load Stored Profile)
File # of stored profile,
2 | Parameter 1 V2041 V2041 determined by user
Process Turn ON until Command Complete
3 Command V2056.7 G227 status bit is returned (see step 4)
Command o
When ON, Profile is now loaded,
4 C%'tgﬁﬁte va022.7 127 clear Process Command bit (step 3)
Command ON if Command or Parameters are
5 Error V2022.6 C126 invalid
6 | Set Direction V2056.4 (224 Set ON or OFF for Direction of Rotation
7| G | veosso €220 Turn ON to start pulses
Output Enable When ON, module is confirming
8 Status V2022.0 C120 Enable Output
9 |, Output V2022.4 C124 it Bl Seats ONF profie
h . with Enable Status ON = profile has
Active Status completed
Disable Turn OFF when pulse status is OFF
10 Qutput V2056.0 €220 and Enable Status is ON
Suspend Turn ON to “pause” output pulses
1 Output V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
12 Suspended V20222 C122 suspended
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Dynamic Positioning and Dynamic Positioning Plus
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
module to assume a position of 0 pulses. The program should write the next target position in
DWord Parameter 3, and set the Go to Position bit. This will cause the CTRIO to set both
the Pulses Active and the New Position Loaded bit and begin to output pulses. The number
of pulses and direction are determined by the CTRIO based on the difference between the
current location and the specified target location. The flowchart on the following page
provides the logical sequence necessary to execute this type of pulse profile.

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 has received the new state of the control bit.

ot g S il | Pusss At Sl | CIRIO Plse Qutput State
0 0 Idle
1 1 Go To Position Acknowledged, Pulsing
0 1 Still Pulsing, Go To Position Control Bit is OFF
1 0 Go To Position Acknowledged, Position Attained

You do not have to wait on the CTRIO 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 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.

See Chapter 8 for a DirectLOGIC programming example that executes a Dynamic
Positioning/Positioning Plus pulse profile using the bit/(D)word addressing in the table on
page 6-37.

The sign of the value in the Target Position DirectSOFT
register (Parameter 3) determines the | co
direction of the pulse train output. In the H Koo
Direct. OGIC programming example to BIN

the right, BCD 5000 is converted to
decimal -5000 when CO is turned ON.
You could load (LD) a V memory location TSR0
instead of using a constant as shown in the For 23552521 use___— K

OouTD
example.

H

INV
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Dynamic Positioning or Dynamic Positioning Plus Flowchart

The flowchart below provides the logical sequence necessary to execute a Dynamic
Positioning/Positioning Plus pulse profile.

( Start '

Load 10 into o . A
Command Code Verify that the The direction will be
(Hex) CTRIO is determined automatically \ Load Position
configured by the CTRIO. Value into
correctly. Parameter 3
t (Signed Decimal)
Load
Pulse Profile
number into
Parameter 1 T Tabis A
(Decimal) No Number
l Correct SET
_ Go To Position
SET Once the current position is
Process loaded, The CTRIO will
Command begin to send output pulses. <
Verify that
you've You can suspend the pulse ).
e”‘e'etd' ‘Ele output at any time by using s
Co:jr?wb:r e the Suspend Output bit. Position
X ) Loaded
Is Y Using Suspend Output will ON 2
Command No NOT reset the ‘zero-point’.
Complete
ON I
RESET
Yes Process
Command
RESET
Yes t Go To Position
If you have more position
values, you can load them as
soon as the Position Loaded
bit comes ON. You don’t
RESET have to wait for the currently
Process loaded position to be More
Command reached. Positions ?
l Turning on Output Enable
sets the ‘zero point’ for the

CTRIO, that is, the current
/ position value is set to 0.
SET
Enable Output

RESET
Enable Output
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|
Dynamic Positioning or Dynamic Positioning Plus using the CTRIO Y0 and Y1
PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outpu_ls Base Inpuls g :
Steps| Name Addr = V2030! Addr = V2000 (éddr _I\a20|30) (é\ddr _IVRZOIOO) Action
vy o ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 02-240
1 Cog‘on(]g”d V2040 V2040 Set to 10 (Load Stored Profile)
File # of desired
2 Parameter 1 V2041 V2041 Dynamic Positioning Profile
Process Turn ON until Command Complete
3 Command V2056.7 c227 status bit is returned (see step 4)
Command o
When ON, Profile is now loaded,
n 4 C%rtr;%)dite vao22.7 c127 clear Process Command bit (step 3)
Command ON if Command or Parameters are
5 Error V2022.6 C126 invalid
Turn ON to assume 0 position, Turn
6 |Enable Output|  V2056.0 6220 OFF to disable pulses and zero
position
Output Enable When ON, pulses are now enabled
7 Status V2022.0 c127 and last position is retained
V2031 / Target position: User defined
8 Parameter 3 | V2031 / V2030 V2030 (DWord)
GoTo Starts pulses with direction to obtain
9 Position V2056.1 c221 the new position relative to previous
position.
Position When ON, Go To position is
10 Loaded Status V20221 c121 acknowledged
. When ON, module is pulsing, OFF
19 | Outgut Active V2022.4 c124 with Position Loaded status ON =
new position move has completed
GoTo Turn OFF to be ready to load a new
12 Position V2056.1 G221 position
Suspend Turn ON to “pause” output pulses
13 Qutput V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
14 Suspend V20222 G122 suspended

To seek the next position, repeat steps 7-10.
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Dynamic Velocity
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. 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.

See Chapter 8 for a DirectLOGIC programming example that executes a Dynamic Velocity
pulse profile using the bit/(D)word addressing in the table below.

Dynamic Velocity using the CTRIO Y0 and Y1

PLC Control PLC Status
PLC Control | PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
(Bit-of-Word) | (Bit-of-Word) (Control Rglay) (Control Rglay)
1 Cog‘ofgg"d V2040 V2040 Set to 10 (Load Stored Profile)
File # containing cw accel/decel and
2 Parameter 1 V2041 V2041 cow acceel/decel
Process Turn ON until Gommand Complete
3 Command V2056.7 G227 status bit is returned
Command -
When ON, Profile is now loaded,
4 C%rtgglgte vao22.7 c127 clear Process Command bit
Command ON if Command or Parameters are
o Error V2022.6 G126 invalid
Turn ON to ramp to target velocity,
6 | Enable Output V2056.0 (220 Turn OFF to disable pulses.
7 Parameter 3 | V2031 / V2030 \</220§3]0/ Target velocity: User defined (DWord)
g | Outgut Active V2022.4 C124 When ON, module is pulsing
Suspend Turn ON to “pause” output pulses
9 Output V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
10 Suspended V20222 c122 suspended

The sign of the value in the Target Velocity

N

Cco

K5000

register (Parameter 3) determines the direction of
the pulse train output. In the DirectLOGIC
programming example to the right, BCD 5000 is
converted to decimal -5000 when CO0 is turned
ON. You could load (LD) a V memory location
instead of using a constant as shown in the

example.
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B

Dynamic Velocity Mode Flowchart

The flowchart below provides the logical sequence necessary to execute a Dynamic Velocity

pulse profile.

{ Start )

A4

Load 10 into
Command Code
(Hex)

l.—

Load Pulse
Profile Number
into
Parameter 1

SET
Process
Command

Command
Complete
ON

Is

Command Yes

(Decimal) No

Verify that the
CTRIO is
configured

correctly.

Is Table
Number
Correct

Verify, that
you've
entered the
correct table
number

RESET
Process
Command

?

Error
ON

No

RESET
Process
Command

The CTRIO is continually
reading the Velocity register
in the CPU. When a new
value appears in this register
the CTRIO will use the
profile settings to move to
the new velocity.

The direction is determined
automatically from the sign
of the velocity value.

Positive values will produce
CW pulses.

Negative values will produce
CCW pulses.

You can change the velocity
value as often as you need.

You can also suspend the
pulse output at any time with
the Suspend Output bit.
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Velocity Mode

NOTE: Velocity Mode controls the pulse outputs directly from the CPU/controller program. No CTRIO
Workbench Pulse Profile is required for this mode.

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. The flowchart on the following page provides the
logical sequence necessary to execute a Velocity Mode pulse profile.

See Chapter 8 for a Direct. OGIC programming example that executes a Velocity Mode
pulse profile using the bit/(D)word addressing in the table below.

Velocity Mode control on CTRIO YO & Y1

PLC Control | PLC Status PLC Control PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
sl sl ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 20 Hex
1 Code V2040 V2040 (Pulse at Velocity)
Set initial run frequency (20Hz-
2 | Parameter 1 V2041 V2041 25000Hz) decimal
Duty cycle (1-99) (can leave 0 for
3 | Parameter 2 V2042 V2042 58%) decimal
Number of pulses (DWord); set to
4 | Parameter 3 | V2031 /V2030 V2031 / V2030 FFEF FFEF for no limit, Hex
L Set ON or OFF for
5 | Set Direction V2056.4 (224 Direction of Rotation
Process Turn ON Command Complete status
6 Command V2056.7 G227 bit is returned (see step 4)
When ON, command has been
7 C%Ta?g‘d V2022.7 c127 accepted, clear Process Command
bit (step 3)
Command ON if Command or Parameters are
8 Error V2022.6 G126 invalid
9 Eﬁﬁgl'ft V2056.0 €220 Turn ON to start pulses
10 %‘jfpbdf V2056.0 €220 Turn OFF to start pulses
Suspend Turn ON to “pause” output pulses
" Output V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
12 Suspended V20222 G122 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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B
Velocity Mode Flowchart
The flowchart below provides the logical sequence necessary to execute a Velocity Mode pulse
profile.
Start
A, A4
Load 20 into Select
Command Code Direction
(Hex)
At this point the CTRIO will v
Load the begin outputting pulses.
Frequency into L \ SET
Parameter 1 Output Enable
(Decimal)

Load the Duty Verify th_e You can change the
Cycle value into CTRIO s Frequency and/or the Duty Load new
Parameter 2 configured Cycle as often as you need, parameter values

correctly.

(Hex) you can even change them \
while the output is active..

| L

Load the Pulse

Count into New
Parameter 3 The Output Active bit will be Frequency or
(Decimal) ON until the CTRIO sends Duty Cycle?
out all of the pulses you
l configured.
You can also suspend the 5 |SA Yes
pulse output at any time with utput Active
SET RESET the Suspend Output bit.
Process Process
Command Command — RESET
Output Enable
<
Y
Change Yes T
Is Direction?
Command No
Complete
ON No
Yes
).
Is RESET
Command Yes Output Enable
Error
ON
No h 4

3 ( stor )
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|

Run to Limit Mode

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.

The Run to Limit (Command = 0021Hex/BCD) can be used to seek limit positions or for
Home Search routines. You may want to consider using the Trapezoid with Limits Profile or
the Home Search Pulse Profile created using Workbench unless you need the CPU/controller
to control the entire profile and parameters, etc. The CTRIO input must be assigned for

Limit by the CTRIO Workbench utility.

Set Word Parameter 1 to the desired Frequency. Set Word Parameter 2 Low Byte to the Duty
Cycle and the High Byte to the Edge to Seck 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.

The flowchart on the following page provides the logical sequence necessary to execute a Run
to Limit pulse profile.

See Chapter 8 for a Direct.LOGIC programming example that executes a Run to Limit Mode
pulse profile using the bit/(D)word addressing in the table on page 6-44.

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 Input terminal to use for the limit. The low byte specifies the duty cycle.

Gige toSeok | faremeer? | Poramolr2 | aramaer 2 (o)
Rising Edge Ch1 C 00 00 0000
Falling Edge Ch1 C 01 00 1000

Both Edge Ch1 C 10 00 2000
Rising Edge Ch1 D 00 01 0100
Falling Edge Ch1 D 01 01 1100
Both Edge Ch1 D 10 01 2100
Rising Edge Ch2 C 00 10 0200
Falling Edge Ch2 C 01 10 1200
Both Edge Ch2 C 10 10 2200
Rising Edge Ch2 D 00 1 0300
Falling Edge Ch2 D 01 1 1300
Both Edge Ch2 D 10 1 2300
Edge(s)  Bits 15..12 CTRIO Input Bits 11..8
Rising 0000, OHex Ch1C 0000, OHex
Falling 0001, 1Hex Ch1D 0001, 1Hex
Both 0010, 2Hex Ch2C 0010, 2Hex
ch2D 0011, 3Hex
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Run to Limit Mode Flowchart

The flowchart below provides the logical sequence necessary to execute a Run to Limit Mode

pulse profile.

¢

Load 21 into

Command Code
(Hex)

|

Load Frequency
into Parameter 1

(Decimal)

A,

Load
Limit / Duty Cycle
into Parameter 2

(Hex)

k.

SET
Process
Command
ON

).

Is
Command No
Complete
ON

Yes
Y

Is
Command Yes

Make sure
the Input is
configured as
a Limit

RESET
Process
Command

I

Error
ON

No

k.

RESET
Process
Command

'

Select
Direction

At this point the CTRIO will
begin outputting pulses.~—~—_

SET
Output Enable

You can change the
Frequency and/or the Duty
Cycle as often as you need,

The Output Active bit will be
ON until the CTRIO sends
out all of the pulses you

configured.

You can also suspend the
pulse output at any time with
the Suspend Output bit.

you can even change them
while the output is active..

y

Is
Output Active
?

No

Change

T

Yes

Load new
parameter values

New
Frequency or
Duty Cycle?,

RESET
Output Enable

!

Direction?

RESET
Output Enable
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Run at Velocity on CTRIO Y0 & Y1 until Discrete Input Limit

PLC Control | PLC Status PLC Control PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
Steps| Name _ = Addr = V2030 | Addr = V2000 Action
‘(\gﬂro}vwztﬂ%? ‘(\gﬂro}vwz(ﬂg? (Control Relay)| (Control Relay)
D2-240 D2-240
Command Set to 21 Hex
1 Code V2040 V2040 (Run to Limit Mode)
Set initial run frequency (20Hz-
2 | Parameter1| V2041 V2041 000, guency (
l?etlec} disgﬁte indplgl edgfla in1hgggr;
yte, low byte = duty cycle (1-
3 | Parameter 2 V2042 V2042 Example: rising input 1D at Duty =
45%, set this parameter to 212D Hex
o Set ON or OFF for
4 | Set Direction V2056.4 (224 Direction of Rotation
Process Turn ON Command Complete status
5 Command V2056.7 G227 bit is returned (see step 4)
Command When ON, command has been
6 Status V2022.7 C127 accepted, clear Process Command
bit (step 3)
Command ON if Command or Parameters are
7 Error V20226 €126 invalid
8 gﬂ?&'ﬁ V2056.0 €220 Turn ON to start pulses
Output ON while pulsing, OFF when limit has
9 Active Status va022.4 C124 stopped pulsing
Suspend Turn ON to “pause” output pulses
10 Output V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
" Suspended Va022.2 C122 suspended
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Run to Position Mode

——| NOTE: Run to Position Mode controls the pulse outputs directly from the CPU/controller program. No
——\ CTRIO Workbench Pulse Profile is required for this mode.

| —

The Run to Position Mode command (Command = 0022Hex/BCD) allows Pulse Outputs
that terminate when the specified Input Function Value position count is reached. 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.
n Word Parameter 3 specifies the value that Input Function will compare against.

The flowchart on the following page provides the logical sequence necessary to execute a Run
to Position pulse profile.

See Chapter 8 for a DirectLOGIC programming example that executes a Run to Position
pulse profile using the bit/(D)word addressing in the table on page 6-47.

Parameter 2

Word Parameter 2 defines three elements of the Run to Position routine. Bit 12 determines if
the specified position is “greater than or equal” or “less than” the current Input Function
position value. Bits 9 and 8 determine which Input Function to use for the comparison. The
low byte specifies the duty cycle.

Specified Position Parameter 2 | Parameter 2 | Parameter 2 (Hex)
(Parameter 3) is: Bit 12 Bits 9 & 8 | (Duty cycle at 50%)
less than Ch1/Fn1 0 00 0000
greater than Ch1/Fn1 1 00 1000
less than Ch1/Fn2 0 01 0100
greater than Ch1/Fn2 1 01 1100
less than Ch2/Fn1 0 10 0200
greater than Ch2/Fn1 1 10 1200
less than Ch2/Fn2 0 11 0300
greater than Ch2/Fn2 1 11 1300
Comparison Bits 15..12 Input Function Bits 11..8
Greater Than or Equal 0001, 1Hex Ch1Fn1 0000, OHex
Less Than 0000, OHex Ch1Fn2 0001, 1Hex
Ch2Fn1 0010, 2Hex
Ch2Fn2 0011, 3Hex
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Run to Position Mode Flowchart

The flowchart below provides the logical sequence necessary to execute a Run to Position

Mode pulse profile.

v

Load 22 into A 4
Command Code
(Hex) Select
l Direction

Load Frequency

into P: ter 1

nto Parameter At this point the CTRIO will L4
(Decimal) begin outputting pulses.

SET
Output Enable

Load
Function / Duty

Cycle
into Parameter 2
(Hex)

You can change the
l Frequency and/or the Duty Load new
Cycle as often as you need, parameter values
Load Position you can even change them
value into while the output is active.. \
Parameter 3
(Decimal) .
New
SET The Output Active bit will be Frequency or
Process Make sure ON until the CTRIO sends Duty Cycle?,
Command the Input is out all of the pulses you
ON configured as

configured.

a Counter

Is
Output Active
ON?

You can also suspend the
« pulse output at any time with
the Suspend Output bit.

Is
Command
Complete
ON

RESET
Output Enable

Yes T

RESET
Process
Command

Change
Direction?

RESET
RESET Output Enable
Process
Command
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|
Run at Velocity on CTRIO until Input Function Value Position
PLC Control | PLC Status PLC Control PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (é\ddr =IVR20|30) (é\ddr =IVR2000 Action
iy sy ontrol Relay)| (Control Relay)
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 22 Hex (Pulse at velocity until
1 Code V2040 V2040 Function Input Limit)
Set initial run frequency (20Hz-
2 | Parameter 1 V2041 V2041 25000Hz) decimal
Bit E%i%s 815|—12:'[(i‘comg[z_;1rison
its 11-8: Input Function to use
3 | Parameter 2 V2042 V2042 Low Byte‘Duty cycle (1-99) (can
leave 0 for 50%) Hex
V2031 / Specified position for Input Function
n 4 | Parameter 3| V2031 /Y2030 V2030 DWord to compare against, decimal
A Set ON or OFF for
5 | Set Direction V2056.4 G224 Direction of Rotation
Process Turn ON Command Complete status
6 Command V2056.7 G227 bit is returned (see step 4)
When ON, command has been
7 COSTaTuznd V2022.7 Cc127 accepted, clear Process Command
bit (step 3)
Command ON if Command or Parameters are
8 Error v2022.6 €126 invalid
9 (E)ﬁ'ftlgb"i V/2056.0 €220 Turn ON to start pulses
Output ON while pulsing, OFF when position
10 Active Status V20224 G124 is reached
Suspend Turn ON to “pause” output pulses
1 Output V2056.2 G222 without resetting pulse count
Output ON when out pulse train has been
12 Suspended v2022.2 G122 suspended
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System Functions

System Functions Commands are primarily used to read from and write to the CTRIO’s
internal registers. The flowcharts on the following pages provide DirectfL OGIC and
ThinknDo users the logical sequence necessary to read from and write to the CTRIO’s

internal registers.

The CTRIO’s internal current count register can be read from or written to to if the input is
configured for a Counter or Quadrature Counter. Timer values are not accessable.

The CTRIO’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.

See Chapter 8 for DirectLOGIC programming examples that use the RD and WT

instructions to execute system function commands.

See Chapter 9 for Do-more programming examples using read and write instructions to
execute system function commands.

PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (é\ddr =I‘{%20|30) (éddr =IVR20|00) Action
ey ey ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
User User 1 Hex: Read All Registers
1 Command | Specifed to use Specifed to use 2 Hex: Write All Registers
Code with RD/WT with RD/WT 4 Hex: Write One Register
Instruction Instruction 5 Hex: Write Reset Value
’ C(S)%Srtﬁg:]d V20246 C106 ON if Command or Parameters are
Error ' invalid
System When ON, command has been
3 Command \V2024.7 G107 accepted, clear Process Command
Complete bit
Process Turn ON Command Complete status
6 Command V2060.7 G207 bit is returned

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.

SP-1

LD

~

VC200

ouT

V2060

LD

V2024

ouT

VC100

NOTE 2: For example, DirectSOFT uses B2020.1 in the ladder code to indicate that you are addressing the
second bit of V-memory register 2020. The “B” prefix indicates bit-of-word addressing.
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Reading All CTRIO’s Internal Registers Flowcharts

The flowcharts below provide the logical sequence necessary to Read the CTRIO’s internal
registers. Reading the CTRIOs internal registers is a two-step process.

1) Ask the CTRIO to transfer the internal register values to its shared RAM.

2) Transfer the values from the CTRIO’s shared RAM to the controller’s memory.

DirecLOGIC Read from CTRIO ThinknDo Read from CTRIO

( Start Start )

T Use the PLC's WTh Use ThinknDo’s Call
R instruction to write the - - Block to write the
This command tells the 1
- 2-byte command code i 2-byte command code
CTRIO to copy all 8 of its __— This command tells the ’ Y A
internal register values (2; }r’le(a:quA:loR;g\osf:::) CTRIO to copy all 8 of it's —| 01 (Read é" Heoglsters)
(4 bytes per value) into it's 80 (hex) internal register values into to the CTRIO at
shared RAM, making them | it's shared RAM, making address 80.
accessible to the CPU. them accessible.
SET Make sure the Make sure the
Process %1??5;?;; PrSoEZss parameters
Command you're using
are correct Command are correct
A
Is N s
C d o
C%an;g:e Command No
o Complete
ON ? ON 72
Yes
Yes
Is
Command Yes Is
— Error Command Yes
5 ON?. Error
-2 - ON ?
The 32 bytes of data make -
up the 8 CTRIO register No The 8 CTRIO register No
‘;2‘;‘5%;2,93’ are arranged values are arranged as
. follows:
Bytes 0/8 - Ch1/Fn1 Use the PLC's RD
Bytes 4/7 - Ch1/Fn2 instruction to read the nggg ? - gm;in;
Bytes 8/11 - Ch2/Fn1 \ 32 bytes from the DWORD 2 - Ch2 n Use ThinknDo’s Call
Bytes 12/15 - Ch2/Fn2 CTRIO’s shared RAM oWoRD 3 - Cﬂg/gn; — Block to read the
at offset 82 (hex) and - n 8 DWORD values from|
Bytes 16/19 - Output 0 place them in the the CTRIO’s shared
Bytes 20/23 - Output 1 PLC'’s v-memory. nggg 4 - 8“:9“: (1] RAM at address 82.
Bytes 24/27 - Output 2 o 5 - Pl
Bytes 28/31 - Output 3 DWORD 6 - Output 2
DWORD 7 - Output 3

STOP
STOP

6—48 I Counter I/O User Manual, 2nd Ed., Rev. D



Chapter 6: Program Control
|

Writing to All CTRIO’s Internal Registers Flowcharts

The flowcharts below provide the logical sequence necessary to Write to all of the CTRIO’s
internal registers. Writing to the CTRIO’s internal registers is a two-step process.

1) Transfer the data values from the controller’s memory to the CTRIO’s shared RAM.

2) Ask the CTRIO to transfer these values from its shared RAM to it’s internal registers.

DirectLOGIC Write to CTRIO ThinknDo Write to CTRIO
{ Start } { Start )
y A,
Use the PLC's WT Use ThinknDo’s Call Block

to write the 2-byte
command code 02 (Write
All Registers), and the 8

instruction to transfer the 2-
byte command code 02
(Write All Registers) and

the 32 bytes of data to the DWORD values to the
CTRIO’s shared RAM at CTRIO’s shared RAM at
Address 80 Address 80
A,
Make sure the SET Make sure the
Pf’ET parameters Process par?mete_)rs
d ocessd you're using Command you're using
emman are correct are correct

Is
Command
Complete
ON ?

Is
Command
Complete
ON ?

Yes

Is
Command Yes
Error
ON ?

Yes
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Writing to One CTRIO Internal Register Flowcharts

The flowcharts below provide the logical sequence necessary to Write to one of the CTRIO’s

internal registers. Writing to a CTRIO internal register is a two-step process.

1) Transfer the data value from the controller’s memory to the CTRIO’s shared RAM.
2) Ask the CTRIO to transfer this value from its shared RAM to it’s internal registers.

Directl. OGIC Write to CTRIO

The Destination Register
values are as follows:

- Ch1/Fn1

- Ch1/Fn2

- Ch2/Fn1

- Ch2/Fn2

- Ouput 0
- Ouput 1
- Ouput 2
- Ouput 3

Noohs WN-=O

Start

A

Use the PLC’s WT instruction
to write the 2-byte command
code 04 (Write One Register),
the 2-byte destination register
value and the 4-byte value to
the CTRIO’s shared RAM at
offset 80 (hex)

SET
Process
Command

Command
Complete
ON ?

Yes

Command Yes

Make sure the
parameters
you're using

are correct

ThinknDo Write to CTRIO

The Destination Register
values are as follows:

0 - Ch1/Fn1

1-Ch1/Fn2

2 - Ch2/Fn1

3 - Ch2/Fn2

4 - Ouput 0
5 - Ouput 1
6 - Ouput 2
7 - Ouput 3
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Start )

h |

Use ThinknDo’s Call Block
to write the 2-byte
command code 04 (Write
One Register), the 2-byte
destination register value
and the 4-byte value to the|
CTRIO’s shared RAM at
Address 80

SET
Process
Command

Command No

Complete
ON ?

Yes

Is
Command \_Yes
Error
ON ?

No

STOP )

Make sure the
parameters
you're using

are correct
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Chapter 7: Using Monitor I/0

- Do-more and Monitor CTRIO

In Do-more, Monitor CTRIO is part of the Do-more Designer programming software. To
access Monitor CTRIO in Do-more Designer, look under the PLC menu and select Monitor
CTRIO Module. For detailed information on using Monitor CTRIO Module in Do-more
Designer, see help file topic DMD0308: Monitor CTRIO Module. You can also access this
help file topic by opening Monitor CTRIO and pressing F1.

Using the Monitor 1/0 Dialog

f

NOTE: It is highly recommended to simulate your CTRIO Counter, Timer or Pulse Output Profile, efc.
application using Monitor 1/0 before attempting to control the module from your controller program.
Monitor 1/0 is extremely useful for debugging and the commissioning of a new system. Monitor 1/0 allows
you to confirm proper configuration of the module, as well as field wiring and external device operation.

The Monitor I/O dialog is accessible from the main Workbench

dialog when the module is in Run Mode. Maritar 1/0 ‘
On the main Workbench dialog, click the button labeled
Monitor 1/0O.

After clicking on the Monitor I/O button, the dialog below will appear if you have mapped
the I/O in the CTRIO to the controller. Here you have the ability to suspend CTRIO reads
from the CPU/controller. Doing so will allow Monitor I/O to control the CTRIO 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 to re-enable the controller output reads.

ttentiont X

CTRIC is currently reading output data from the contraller.
This will interfere with the IO Monitar's ability ko control CTRIO.

wWould you like me to suspend output reads?

fes Mo

The Monitor I/O dialog is divided into three functional areas: I/O Status & Input Functions,
Output Functions and System Functions. Just below the Windows title bar, you will see tabs
to switch between the three Functions. The functions are described on the pages that follow.

Monitar 1/0 x|

1#0 Status & Input Functions l Dutput Funct\onsi System Fum:tlonsl
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i

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

EETTEE——— 2]
10 St & Ingud Funchiors | Ohutged Evetns | System Furediess |
Charel 1 Charrel 2
Ingut Status Ourgus Sty Trigut S1atus Ourgen Sttt

C 4 Ou Ou1 L3 B = D Ouz Ou3

) (]
BERE oAl o 0 PRAERRY | DbcceDli [ 0F [ OH (] 0f | Dol ifisceienng

Inpul Funclions: Inpul Funcliorss
Uiaend Conster Edge Trmer Urcconiaaed Uncaringeed
Cumert Count: L) Last Tirver n I
Timer. i3
Coptursd Stait A
e Feset Vave Gl | | Caones Cortphete o

[ emecone [ |

Tleset Count | | | |

l CTAIO sead of PLL outputs it > Suspandadi< Cick to anabls.

Lt Bt Code 0+ Ho e

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

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

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

The 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 module
to the CPU (Output Enabled, Command Complete, etc.). The control bits that would be
passed from the CPU to the CTRIO are also included (Enable Output, Go to Position,

Direction, etc).

[Momior L0 _
140 Shshas & Irgud Functiors: on | 5 | i
L) Shatus & lepud Fureti ekt 5 .
Puka [Slep) S
Fanant Mode Pudia Ste)
Cnmmned Command Commeed JIE= .
[man - Loaa 1atin =1 =] [man. Load Tatie | | ;Mo.mhble =] |I
(e - ek Mode
0 P bt Mo il Hurioes
R o Bccbon Wi | 15 T U ke P |
— | 4 |
0 [ [ ! [ [
Eneble Dulpul Enatie Oulpul Erable Oy

| wi__| | |

| | | |

vi | | | |
Process Conmard | | Frocess: Conmand | | Procais Command |

Ourgek Enabled o Ourger Enabled UF | (uged Erabsied o
Pistion Landed [i[3 : Peaion | caded ]
Ourgar Active it Table Comphete W& | Ougrdere o
Ourger Staled o Dungest Sradesd o
Commerd Enot i Commersd Enot (i} Command Ernor (]
Commend Complets i Comenard Complese un Command Complele o

| CTRIO sead of PLL outpats it >>Suspandadi< Chck to anabls.

Laat Enos Code U+ No e

CTFND psacd o PLE cutpurs in 33 Suspendedics Chck to snable. I Dane -I

Last Enoe Code 0+ Mo enoe

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/Fn1 (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’s
configuration. Here you have acccess 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 OFE

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 OFE

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.
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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 OFE

4) click on the Enable Output to allow the output to operate based on the Preset Table and
current status of Ch1/Fn1 quad counter input.

As the encoder’s count on Ch1/Fn1 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 7
being executed will disable the output.

x
1#0 Status & Input Functions  Dutput Functions ] System Fun:tlnr\s]
Pulse (Step] Pulse [Direction] Disciete on Chi/Fnl I “Raw
Presst Mods *
Command Command Command
| [0:10- Load Table = k|
Frequency 1000 _‘_I [ _] File Number 1 __j [— _1
Duty Cycle 0 J | J J
Step Count  [0.FFFFFFFF | | [ [1
Enable Dutput | Enable Duiput | Enable uiput |
Direction
Process Command ] I Process Cammand ] 1
Output Enablzd [off " Dutput Enabled [GA  Output Enabled | oif
Pasttion Loaded [OfF P Fasition Loaded [ Fa { [
Output Active | 0K Table Complete | Off
Output Stalled oK it & I
Command Eror [or Command Eror [ofF
Command Complete [ oif Command Camplete 0ff
CTRIO read of PLC outputs is »>Suspended<< Click to enable.
Last Error Code 0 - Na enar

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

Velocity mode (0x20) is shown in the example above. Depending upon 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 chapter6), and

then Process the Command.
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W

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 accessable.

* 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 internal registers is accomplished using the
DirectL.OGIC Read from Intelligent module (RD) and Write to Intelligent module (WT)
instructions, respectively. See chapter 8 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,
7 however, there is currently no way for the user control program to read from or write to the

CTRIO’s internal registers.

Monitor [/0 x|

140 Status & Input Fum:nons] Output Functions  Systsm Functions ]

SysCmd (Offsat = 080 - 0481)

001 - Read all isgisters Offsat Register Walue
0402 - Wiite al registers 3
0404 - Wiite ore register 04820485 Ch1/Fnl

005 - W/rite reset valug

086-0463  Ch1/Fn2 0
0840480 Ch2/Fnl 0
O4BE -0s31  Ch2/Fn2 u
Piocess SysCnd 04920495 Output0 2355
syl [0F  Gog-mes  Ouputt P

SysCimd Complete i
0434 -0x80  Output2 0
OxOE -Owil  Output® o
CTRIO read of PLC autputs i » »Suspendeds< Click to enable,

| LastEnor Cade [0+ Nosmar
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i

Monitor 1/0 Error Codes

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

Error Code Description
0 No error
100 Specified command code is unknown or unsupported
101 File number not found in file system
102 File type is incorrect for specified output function
103 Profile type is unknown
104 Specified input is not configured as a limit on this output
105 Specified limit input edge is out of range
106 Specified input function is unconfigured or invalid
107 Specified input function number is out of range
108 Specified preset function is invalid
109 Preset table is full
110 Specified table entry number is out of range
111 Specified register number is out of range
112 Specified register is in unconfigured input or output
T x|
LR |0 5 |
rgud Stabus Dufput St g Slahas D Slabas
NS N O O BN (ool DI 4 |08 [0F [ Cioweor” BN
Ingaat Funchions Irput Functions
Chuadf Counter Edge Temet Uncontgured Urcorigured
Cument Count sy Last Tierm =
Tomer =
Caplised Stk o
ARt OF | | Conmconire W
| ,WI I I
Feret Count
[ TR read of FLT oufoutt i 535 ipendeds Cick b enabie |
TGk -l
Status bar
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Notes
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Chapter 8: DirectLOGIC Programming Examples

DirectLOGIC Programming Examples Overview

NOTE: The programming examples on the following pages are provided “as is” without a guarantee of any
kind. This Chapter is provided by our technical support group to assist others. We do not guarantee the
examples are suitable for a particular application, nor do we assume any responsibility for them in your
application. Chapter 6 “Program Control” contains flowcharts that provide detailed steps needed to execute
a pulse profile or System Functions command.

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 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.

Dynamic Positioning/Positioning Plus Profile example:

You will need to have a Dynamic Positioning/Positioning Plus profile configured as Table File
Number 1 using the Configure I/O dialog. You will also need to have the appropriate Target
Pulse Count Position (signed decimal) stored in V3000 for this example. You must turn C0O
on to initialize the settings. Then turn C2 on to Go to Position.

Dynamic Velocity Profile 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 appropriate Target Velocity (signed
decimal) stored in V3000 for this example. You must turn CO0 on to initialize the settings and
enable the output.

Velocity Mode, Run to Limit Mode and Run to Position Mode examples:

No CTRIO Pulse Profile Tables are necessary to execute these profiles, but the Outputs need
to be configured for Step/Direction or CW/CCW using the Configure I/O dialog. All
parameters are stored in memory as shown in the examples. You must turn CO on to initialize
the settings and to run the pulse profile. C2 controls the pulse output direction. For Run to
Position Mode, Ch1 Inputs A & B must be configured for Quad Counter in CTRIO
Workbench. The position from that encoder is used to stop the move.

Simulating Retentive Counter example:

This Systems Functions example uses the Write to Intelligent (WT) instruction to write the
current count stored in the PLC’s retentive memory to the CTRIO’s current count register on a
power cycle or a RUN-STOP-RUN PLC mode change. No permissive bits are required to be
turned on in this example.

Reading CTRIO Internal Registers example:

This 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. You
must turn CO on to initialize the settings to perform the Read routine.
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Load and Run a Pulse Profile -

The following example program 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.
First Scan
SPo LD Load Table
1 1T K10 Command
0x10 (Hex)
ouT
V2040 Command Code
Register
Initialize Settings
co D Table File Number
2 {1l V3000 (Decimal)
This runc}; loads the Pulse Profile Table
number from V3000 into Parameter 1 ouT Parameter 1:
register — V2041 Profile File

Number
B2056.7
4( SET ) Process Command

C1
( SET ) Initialize Settings
Complete

Direction Control

C2 B2056.4
3 || (OUT) Direction
Initialize Settings Command Command
Complete Complete Error
C1 B2022.7 B2022.6 B2056.7
4 | } | | p ( RST ) Process Command
Ehis r&lr{g E\(?its"tﬁ)r thg Comm%n(é B2056.0
omplete DIt with no_ Lommand Error y
before Enabling the Output L ( SET ) Enable Output
Initialize Settings
|CO ?1RST ) Initialize Settings
5 /l/r \ Complete
This rung stops the pulse output B2056.0
by disabﬂngt e Enable Output bit. - ( RST ) Enable Output
B2056.7
RST ) Process Command
(
6 (END)

Counter I/O User Manual, 2nd Ed., Rev. D I 8-3



Chapter 8: DirectLOGIC Programming Examples

Dynamic Positioning/Positioning Plus

The following example program runs a Dynamic Positioning/Positioning Plus pulse profile.
Turn on CO to load the profile number and process the command. The first move starts at
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
; SPo D K10 Load Table Command
H 0x10 (Hex)
ouT
V2040 Command Code Register
Initialize Settings
ICoI D Table File Number
2 T “ (Decimal) This rung loads loads the_
oo Parameter 1: Profile  DYNamic Positioning profile.
File Number
C1
4( PD ) Initialize Settings Complete

Initialize Settings
Complete
Cc1 B2056.7
3 | } ( SET ) Process Command

I
cs’J Go to Position Change Complete

Command  Command

Complete Error
B2022.7 B2022.6 B2056.7
4 |} 4 F ( RST ) Process Command
c2 52056.0 Ehis rLIJr{g \t/)\(?itstfhor thg Comm%nd
s ' omplete bit with no Comman
zd ——— SET ) Enable Output :
Go 1o Position Start NS ) Error before Enabling the Output.
— RST ) Go to Position

Go to Position Enable
Start Bit  Output

C. . .
s —|2i Bzfsf 0 LV Target Pulse Count Position  This rung loads the
Target Pulse Gount

oUD o Parameter 3: Target Posttion into Parameter
Pulse Count 3 register.
C3
Go to Position L ( PD ) GotoPosition Change Complete
Change Complete
6 :Cei 8225219 ) Go to Position This _run%starts the pulse output to the
e ) Position Count specified in Parameter 3.
Initialize Settings
Cco B2056.0
( .
T (RST)  Enable Output  ryie 1y stoRs the pulse output
B2056.7 by disabling the Enable Output bit.
RST) [t"also resets the position count to

Process Command
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Dynamic Velocity

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 needs to
be specified inV3000. The velocity can be changed “on the fly” by entering a different value
into V3000. The sign of the value in the target velocity register controls the pulse output
direction. Clearing the Output Enable bit will always suspend pulsing.

First Scan
SPO ) Load Table
1  f K10 Command
0x10 (Hex)
ouT
Command Code Register
Initialize Settings
) it 1o » Table File Number
- (Decimal) Th|s rung loads loads the
oUT  oat Parameter 1: Profile ){namlc Ve|OCIEP/ profile
File Number into Parameter
(' Initialize Setti C let
nitialize Settings Complete
Initialize —(P0) gs Lome
Settings
Complete
Cc1 B2056.7
3 | ( SET ) Process Command
C3 Change Velocity Complete
_| ’J
Command
Complete  Command Error
B2022.7 B2022.6 BZ({)SG
4 { +F RsT ) Process Command - This 1yng waits for the Command
52056.0 Complete bit with no Command
( SET ) Enable Output Error before Enabling the Output.
Change

Velocity Enable
Start Qutput

Cc2 B2056.0 LDD
st f V3000 Target Velocity - This g loads the Target
p or3 Veloc% olding register into
OUTB 030 arameter 3:  Tayqet V/elocity Tegister

Target Velocity (Parameter 3).

c3
4( PD ) Change Velocity Complete

Initialize Settings
co B2056.0

6 —F {RST ) Enable Output i g StOES the pulse output by

B2056.7 disabling the Enable Output bit. It
L (RST) Process Command alSO resets the position count t0 0.

7 { END )
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Velocity Mode

The following example program loads and executes a Velocity Mode pulse profile. For
Parameter 3, a specific number of pulse output counts can be specified or if set to “fH” Hex,
the pulse output will remain ON at the specified Target Velocity until the output is disabled.

First Scan
SIPP LD Load Velocity
1 1T K20 Mode
L 0x20 (Hex)
out V2040 Command Code
L i Register
Initialize Settings
co LD Target Velocity
2 T} V3000 (Decimal)
This rung loads Target .
Veloci gDuty Cycle and L [OUTooa prarameter 1
gulse ?unt mtc% the un Frequency
arameter registers. ) 0 specifies 50%
1 Ko duty cycle (Hex)
ouTt Parameter 2:
| V2042 Duty Cycle
LDD — Kffftfff (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

Set Direction

C2 B2056.4
3 | | { ouT ) Direction
Initialize
Settings Command Command
Complete  Complete Error
C1 B2022.7  B2022.6 B2056.7
4 | || | { RST ) Process Command Ehls I’Uﬂng\éaltS f(lnrtthe
ommand Gomplete
B2056.0 bit with no Command
SET ) Enable Output Fﬁgoéﬁ%f&re Enabling
Initialize Settings
Co c1 - .
Initialize Settings
5 +F { RST ) ™ complete 0 Enger%r& stops the
B2056.0 d|sablmg the E¥1able
4( RST ) Enable Output  Output bit.
(
6 (END)
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Run to Limit Mode

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 Limit for this profile.

First Scan
SPO LD Load Run to
1 | | K21 Limit Mode
L 0x21 (Hex)
ouT Command Code
V2040 Register
Initialize Settings
ICOI LD Target Velocity
2 111 V3000 (Decimal)
This rur]g loads the Target Velocity,
the Limit Input and Edge andDuty | [ouT Parameter 1:
Cycle into the Parameter registers. vao41 Run Frequency
LD Ko 0 specifies: Rising Edge, Ch1 C,
| 50% Duty Cycle (Hex)
ouTt Parameter 2 register:
| V2042 Edge, Input, Duty Cycle

B2056.7
( SET ) Process Command

C1 Initialize Settings

L (SET) " complete

Set Direction
Cc2 82?56.4
| | i i
3 N { ouT ) Direction

Initialize Settings Command Command

Complete Complete Error This rung waits
C1 B2022.7 B2022.6 82?56.7 Eor the i
4 | } | | o { RST ) Process Command Cgmmg{é bit
with no
B2056.0 Command Error

SET ) Enable Output  pefore Enabling
the Output.
Initialize Settings

Co ?1 o _
° /I/I’ ( RsT ) Initialize Settings

Compl
This rung stops the pulse omplete
output by disabling the B2056.0

Enable Output bit. L (RST) Enale Output

6 (END)
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Run to Position Mode

The following example program loads and executes a Run to Position Mode pulse profile. Turn
on CO to run the pulse profile.

First Scan
SPO
1 N

Initialize Settings

Cco
1Tl
2 {11

This rung loads Target Velocity,
Compare format, Duty Cycle,
[nput Function and Position
Compare Value into the
Parameter registers.

Set Direction

LD Load Run to
K22 Position Mode
0x22 (Hex)
ouT
— V2040 Command Code
Register
LD V3000 Target Velocity
(Decimal)
| out V2041 Parameter 1:
Run Frequency
LD K1000 Specifies Parameter 3 is Greater than or Equal
| to Ch1Fn1 Value and 50% duty cycle (Hex)
out Parameter 2:
| V2042 Function/Duty Cycle
LDD V3001 Specified position to compare against
| Input Function Value (Decimal)
OouTD V2030 Parameter 3: Input Function DWord
| value for Position Comparison
B2056.7

SET ) Process Command

c1
4( SET ) Initialize Settings Complete

c2 B2056.4
3 |} ( ouT ) Direction
Initialize
Settings Command  Command
Complete ~ Complete Error
c1 B2022.7  B2022.6 B2056.7
4 |} |} | { RST ) Process Command This rung waits for the Command
Gomplete bit with no Command
B2056.0 Error before Enabling the Output.
SET ) Enable Output
Initialize Settings
co c1
5 £ ( RST ) Initialize Settings Complete This rung stops the pulse
output by disabling the
B2056.0 Enable Output bit.
4( RST ) Enable Output
Reset Count
c3 B2054.1
6 |} { OUT ) Input Counter Reset
7 (END)
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Run to Position Mode with DirectSOFT IBox Instructions

This is the equivalent ladder using IBox instructions in DirectSOFT to the ladder shown on

the previous page.

The CTRIO Config IBox sets up the CTRIO module ir

output.

CTRRTPM_Success

The CTRIO has /2000 through V2025 for its input data and
030 through
CTRIO Config
CTRIO IB-1000
CTRIO# K1
Slot Local K2
Workspace V400
Input V2000 - V2025
Cutput V2030 - V2081
This CTRIC Runto P up Qutput#0 in CTRIO #1 itput pulses
ata Fre 1 , 1 utput will
remain ac
CTRIO Run To Position Mode
TW—CRUT P CTRRTPM 1B-1012
— |7l
CTRIO# K1
Output # KO
Frequency K1000
Function K10
Duty Cycle KO
Position K1500
Workspace V401
Success C100
Errar c101
CTRRTPH_Failure Ao Read Error Code
C101
W
CTRIO# K1
Workspace V402
Error Code V403
Ifthe Run to Position Mode parameters are OK, set the Direction Bit and Enable the

Qut_0_Direction

Cc100 B2056.4
[ ( our )
Cut_0_Enable
B2056.0
L { our
This rung stops the pulse count by disabling the Enable Output bit.
Try_RTPM Cut_0_Enable
Co ) B2056.0
—t RST

Reset Count
C3

In Count Reset
B2054.1
{ our
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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
DirecttLOGIC CPU.

The Systems Functions examples on the following pages use the DirectfLOGIC 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

Step3: 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’s 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 a EBC expansion base.
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il

Simulating Retentive Counter

The following Systems Functions example uses the Write to Intelligent (WT) instruction to
write the current count stored in the PLC’s retentive memory to the CTRIO’s current count
register on a power cycle or a RUN-STOP-RUN PLC mode change.

First Scan
SIP? LD System Functions Command
1 L K4 0x04 (Hex): Write One Register
ouT System Command
V2100 Code Register
LD Specifies which CTRIO register will be written
Ko to when WT Instruction is executed (Hex)
ouT 0 Hex: Ch1/Fn1 4 Hex: Output 0
V2101 1 Hex: Ch1/Fn2 5 Hex: Output 1
. 2 Hex: Ch2/Fn1 6 Hex: Output 2
First Scan 3 Hex: Ch2/Fn2 7 Hex: Output 3
SPO D
2 | | K1 CTRIO base slot number
LD 8 bytes of data will be written to
K8 the CTRIO V2100 - V2103
LD Offset 80 (Hex) is the beginning of
K80 the Command Frame in the CTRIO
wr V2100 System Command Code Register
Always ON
S TMRF  1¢
3 | | The 50ms Timer allows enough time for the
K5 CTRIO module to come up in RUN mode after
the PLC is changed from RUN-STOP-RUN. The
Process Command timer is not needed for power cycle operations
T0 B2060.7 since the PLC will enter RUN mode after the
4 T} ( seT) CTRIO module. If the timer is not used and the
PLC is changed from RUN-STOP-RUN, a zero
System Command System Command value will be written to the CTRIO module.
Error Complete
B2024.6 B2024.7 B2060.7
5 4 |} ( RST ) Process Command
TAO K10 D) .
6 | >} V2002 Current Raw Count Register
L ouUTD WT instruction will write Raw Count to CTRIO
V2102 on power cycle or RUN-STOP-RUN change
Reset Count
co B2054.1
7 |} ( ouT ) Input Counter Reset
(
5 (END)
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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

s

and place the data starting at V2200.

Initialize System Functions

8— 12 I Counter I/O User Manual, 2nd Ed., Rev. D

System Functions Command
0x01 (Hex): Read all Registers

System Command
Code Register

CTRIO base slot number

2 hytes of data will be
written to the CTRIO

Offset 80 (Hex) is the beginning of
the Command Frame in the CTRIO

System Command Code Register

CTRIO base slot number

32 bytes of data will be
Read from the CTRIO

Offset 82 (Hex) is the beginning of the
Input and Output Registers within the
Command Frame

System Command Code Register

The Timer controls how often the internal
registers are Read (RD) from the CTRIO

co D
1T K1
ouT
L V2100
tialize System Functions
c0 D
1T K1
LD
— K2
LD
— K80
WT
- V2100
B2060.7
ouT ) Process Command
Initialize ~ System System
System Command Command
Functions Error Complete
co B2024.6  B2024.7 D
| o
LD
- K32
LD
— K82
RD
- V2200
Co
—(RsT)
'S TMR To
A Ko
Initialize System Functions
TO ;)0
||
11 { SET )
(END)
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Chapter 9: Do-more Programming Examples
W

Do-more Programming Examples Overview

NOTE: The programming examples on the following pages are provided “as is” without a guarantee of any
kind. This Chapter is provided by our technical support group to assist others. We do not guarantee the
examples are suitable for a particular application, nor do we assume any responsibility for them in your
application.

The Do-more Designer 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 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.

Dynamic Positioning/Positioning Plus Profile example:
You will need to have a Dynamic Positioning/Positioning Plus profile configured as Table File

Number 1 using the Configure I/O dialog.

Dynamic Velocity Profile example:
You will need to have a Dynamic Velocity profile configured as Table File Number 1 using the
Configure I/0 dialog.

Velocity Mode, Run to Limit Mode and Run to Position Mode examples:

No CTRIO Pulse Profile Tables are necessary to execute these profiles, but the Outputs need
to be configured for Step/Direction or CW/CCW using the Configure I/O dialog. All
parameters are stored in memory as shown in the examples. For Run to Position Mode, Chl
Inputs A & B must be configured for Quad Counter in the Configure I/O dialog. The

position from that encoder is used to stop the move.

Simulating Retentive Counter example:

This Systems Functions example uses the Write to Intelligent (WT) instruction to write the
current count stored in the PLC’s retentive memory to the CTRIO’s current count register on a
power cycle or a RUN-STOP-RUN PLC mode change. No permissive bits are required to be
turned on in this example.

Reading CTRIO Internal Registers example:

This 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. You
must turn CO on to initialize the settings to perform the Read routine.
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Load and Run a Pulse Profile

Make sure DO of the instruction (Position File Number) has the correct file number, choose
the direction with C2 and turn on CO to begin the move. (Optional Target Position is
ignored by the instruction when used with a fixed profile. This field is the equivalent of

Parameter 3 for other profiles in DirectLOGIC).

I =181x
SEE

| i sertesce| @0 wisn @0 cTRUNPOS | abx
B

1

3

For detailed information on the CTRUNPOS — CTRIO Run Position Mode instruction, see Do-more

RunProfile
co

] L
1T

DirectionControl
c2
|

2

CTRUNPOS
Pulse Quiput Device
Pulse Quiput Structure
Position Flle Number
Optional Target Position

0On Success, Set bit
On Eirror, Set bit

CTRIO Run Position Made
@CTRIO_000_Outd
SCTRIO_000_Outd

Do

D1

c3
c4

{ noe )

{ noP )

Designer help file topic DMD0529.
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Dynamic Positioning/Positioning Plus

Make sure DO of the instruction (Dynamic Position File Number) has the correct file
number. Set the target position in D1 and turn on CO to load the profile and zero out the
position register, $CTRIO_000_Out0.OutputPosition. Turn on Cl1 to start the move. Pulses
are generated to move toward the position specified in D1. The structure member,
.AtPosition, turns on when the move completes.

After a move completes, load the next position into D1 and turn on C1 to start another

move.

| stwrtrope | 0 e G crrummos |

RunProfile
co CTDYNPOS CTRIO Run Dynamic Position Mode
— ) -
Pulse Output Device @CTRIO_000_Cutd
Pulse Output Structure SCTRIO_000_Outo
Dynamic Position File Number Do
son Target Position D1
5T2 On Success, Set bit c3
— F 80| On Error, Set bit c4
StartMove
c1 SCTRIO_000_OutD AtPosition SCTRIO_000_OutD GotoPasitian
— I K, { sET )
{ NoP )

For detailed information on the CTDYNPOS — CTRIO Run Dynamic Position Mode instruction, see Do-
more Designer help file topic DMD0516.
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Dynamic Velocity

Make sure DO of the instruction (Dynamic Velocity File Number) has the correct file
number. Set the target velocity in D1 and turn on CO to load the profile. The sign of the
value in D1 determines the pulse output direction. The velocity can be changed ‘on the fly’ by
placing a new value in D1.

u
4
E]

16 et Page | 0t w6 CTRUMPOS | 1

*
RunProfile 3
o) CTDYNVEL CTRIO Run Dynamic Veloeity Mode
1 —t EIR)
Pulse Output Device @CTRIO_D00_Outd
Pulse Qutput Structure SCTRIO_000_Out0
Dynamic Velocity File Number Do
sof Frequency D1
572 On Success, Set bit C3
— } 88| On Error, Set bit c4
2 { NoP )

For detailed information on the CTDYNVEL — CTRIO Run Dynamic Velocity Mode instruction,
see Do-more Designer help file topic DMDO0517.
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[ |
(]
Velocity Mode
Load the desired frequency into DO and select the desired direction using C2. Turn on CO to
start the output. The velocity can be changed ‘on the fly’ by placing a new value in D1. The
direction is latched in when the instruction is enabled. To change direction, the instruction
must first be disabled (CO OFF).
mpn
1 st Page | it pamn G CTRUMPOS | dkx
VelocityMode %
co CTRUNVEL CTRIO Run Velocity Mode
1 {1 &8
Pulse Output Device @CTRIO_000_Outo
SetDirection Pulse Qutput Structure SCTRIO_000_Outd
c2
] } DIR| Termi Pulses... never
Freguency Do
SOf Duty Cycle o1
8T2 ©n Success, Set bit c3
1t -SU8|  On Error, Set bit c4
2 { noP )
For detailed information on the CTRUNVEL — CTRIO Run Velocity Mode instruction, see Do-more
Designer help file topic DMD0530.
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Run to Limit Mode

Choose the “Terminate Pulses when Limit Level is detected” option when selecting the
CTRUNVEL instruction shown below. Load the desired frequency into DO and select the
desired direction using C2. Turn on CO to start the output. When Ch1D meets the limit
condition, (‘Low’ in this example) the move stops.

=lS|x
18 StartPage | e pan @0 cTRUNROS | 1Ex
VelocityMode
<o CTRUNVEL CTRIO Run Velocity Mode
1 | } EIR
Pulse Output Device @CTRIO_000_Outd
Pulse Output Structure SGTRIO_000_Outd
SetDirection Terminate Pulses... when Limit Level is detected
cz Limit Input 1-chiD
| } DIR| Limit Level 1-Low
Frequency Do
sof Duty Cycle D1
5T2 On Success, Set bit G3
| } 8US{  On Error, Set bit ca
2 { noP )

For detailed information on the CTRUNVEL — CTRIO Run Velocity Mode instruction, see Do-more
Designer help file topic DMD0530.
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Run to Position Mode

This is the equivalent ladder in Do-more Designer to the ladder shown on the previous two
pages. Choose the “Terminate Pulses when Position is reached” option and select the desired
stop conditions when programming the CTRUNVEL instruction shown below. As
configured by default, the move completes when the counts on an encoder connected to Ch1
are less than the value in D0. Load the desired position into DO, the desired frequency into
D1 and select the direction using C2. Turn on CO to start the move.

I =1y
1 st Pse | 00 gasn G0 Ccrmumeos | abs
RunToPos =
co CTRUNVEL CTRIO Run Velocity Mode
1 | EIR|
Pulse Quiput Device @CTRIC_000_Outd
Pulse Qutput Structure SCTRIC_000_Outd
SetDiraction Terminate Pulses... when Position is reached
Stop When 0x00 - Ch1/Fn1 is less than
— DIR| Target Position Do
Frequency b1
sof Duty Cycle D2
572 On Success, Set bit c3
— US| On Error, Set bit c4
2 { NOP )

For detailed information on the CTRUNVEL — CTRIO Run Velocity Mode instruction, see Do-more
Designer help file topic DMD0530.
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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
CPU.
The Systems Functions examples on the following pages use the Do-more Designer’s
CTREGWR — CTRIO Write Register and CTREGRD - CTRIO Read Register instructions
to write to or read from the CTRIO’s internal registers.
Simulating Retentive Counter
The following example uses the CTREGWR — CTRIO Write Register instruction to write the
current count stored in the PLC’s retentive memory to the CTRIO’s current count register after
a power cycle or a RUN-STOP-RUN PLC mode change.
SFirstScan
sTO MOVE Move Value
1 —Lf
Source SCTRIC_000_C2F1.iReg1
Destination CirCntCopy
SFirstScan
5TO CTREGWR CTRIO Write Register
PR - >
: Medule Device @CTRIC_000 n
Maodule Structure SCTR|D_DDU
Source CtrCntCopy
Destination Register 2 - Ch2Fn1 Accumulator
On Success, Set bit ClREgWI'SUCC
On Errer, Set bit CtRegWrEm
3 { noP )

Rung 1 copies the CTRIO’s counts value from channel 2 into a retentive memory location on
every scan, except the First Scan.

NOTE: This example uses the .iReg1 member, which contains integer raw counts when no scaling is
applied in the CTRIO module configuration. If scaling WERE applied for this CTRIO function, .iReg1 would
contain the scaled value and .iReg2 would contain the raw counts. CTREGWR only writes to the raw counts
accumulator, so use .iReg?2 if this CTRIO function is scaled in your configuration.

Rung 2 uses the CTREGWR instruction to write the retained value back into the CTRIO’s
internal register on the First Scan.

NOTE: Since CTREGWR is an asynchronous instruction (note the red triangle), execution of any other
ladder that references the current count of this CTRIO needs to be held off until this CTREGWR instruction
returns its On Success bit, or its On Success JMP to Stage.

For detailed information on the CTREGWR — CTRIO Write Register instruction, see Do-
more Designer help file topic DMD0527.
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Reading CTRIO Internal Registers

For most applications, reading CTRIO Internal Registers using ladder is not necessary. All the
data needed from the module is already made available in the Do-more CPU through the
CTRIO module structure. For a list of CTRIO module structures, see Help File topic:
DMD0313 High Speed I/O Applications.

There are some registers in the CTRIO whose values are not available in structures. Examples
are the Reset Value for a resettable counter and Filter Time for inputs. To read these values
into ladder, use the CTREGRD - CTRIO Read Register instruction as shown below.

CtrORegRd
c7 CTREGRD CTRIO Read Register
3 — i -

’ Module Device @CTRIO_D0D
Module Structure $CTRIO_000
Source Register 8 - Ch1Fn1 Reset value
Destinaticn Cir0C1F1RstVal
On Success, Set bit Cri0RgRdSuce
On Error, Set bit CrORgR4Em

4 { NoP )

NOTE:: The CTREGRD instruction can also be used to read the accumulator for a counter channel.
However, this value is already available in structure elements .iReg1, .iReg2, .fReg1, or .fReg2. The only
time CTREGRD would need to be used to read the accumulator is if scaling and capture are enabled and
the raw accumulator value is needed in ladder.

In the sample ladder above, turn on C7 to read in the Channell Functionl Reset Value of the
CTRIO module in slot 0. The value will be written into address nicknamed
CeurOC1F1RstVal.

For detailed information on the CTREGRD — CTRIO Read Register instruction, see Do-
more Designer help file topic DMD0526.
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