
Overview
The High-Speed Counter I/O (CTRIO)
module is designed to accept high-speed
pulse-type input signals for counting or
timing applications, and is designed to
provide high-speed pulse-type output
signals for stepper motor control, moni-
toring, alarm or other discrete control
functions. The CTRIO module offers great
flexibility for applications that call for
precise counting or timing, based on an
input event or for high-speed control
output applications.

The CTRIO module has its own micro-
processor and operates asynchronously
with respect to the PLC/Controller. This
means that the on-board outputs respond
in real time to incoming signals so there is
no delay waiting for the PLC/Controller to
scan I/O.

The H2-CTRIO module is designed to
work with incremental encoders or other
field devices that send pulse outputs

.CTRIO features
The CTRIO modules offer the following
I/O features:

• Eight DC sink/source inputs, 9-30 VDC
• Four isolated sink/source DC outputs, 

5-36 VDC, 1A per point

IInnppuuttss  ssuuppppoorrtteedd::
• Two quadrature encoders up to 100 kHz,

or 4 single channel counters up to 100 kHz
using module terminals Ch1A, Ch1B, Ch2A
and Ch2B

• High-speed edge timers, dual edge timers,
pulse catch, count reset, count inhibit or
count capture or home search limits using
module terminals Ch1C, Ch1D, Ch2C or
Ch2D

OOuuttppuuttss  ssuuppppoorrtteedd::
• Four independently configurable high-

speed discrete outputs or 2 channels
pulse output control (20 Hz - 25 kHz per
channel) 

• Pulse and direction or cw/ccw pulses sup-
ported for pulse output control

• Raw control of a discrete output directly
from user control program

Software Configuration
All scaling and configuration is done via
CTRIO Workbench, a Windows software
utility program. This eliminates the need
for PLC ladder programming or other
interface device programming to
configure the module. CTRIO Workbench
runs under Windows 98/2000/XP and NT
4.0 SP5 or later.

Typical applications
• High-speed cut-to-length operations using

encoder input
• Pick-and-place  or indexing functions for 

controlling a stepper or servo drive
• Dynamic registration for web material

control
• Accurate frequency counting for speed

control with onboard scaling
• PLS (Programmable Limit Switch) func-

tions for high-speed packaging, gluing, or
labeling

• Sub 10 µsec pulse-catch capability for
high-speed product detection

• Functions for level or flow

Supported systems
Multiple CTRIO modules can reside in the
same base provided that the backplane
power budget is adequate. Depending
which CPU/interface module is used,
there may be I/O base  slot restrictions for
the CTRIO module. Refer to the 
CTRIO High-Speed Counter Manual 
(HX-CTRIO-M) for I/O slot restrictions. 

DirectLOGIC DL205 PLC
You can use the H2-CTRIO module with
the D2-240, D2-250(-1) and D2-260
CPUs. (It is not supported in local expan-
sion bases or in D2-RSSS serial remote
I/O bases.)

DL205 Win PLC
The H2-CTRIO module can be used in
DL205 WinPLC systems (H2-WPLC*-**).

PC-based Ethernet I/O
control systems
The H2-CTRIO module can be used in
PC-based control systems using the 
H2-EBC100 interface module

ERM to EBC systems
The H2-CTRIO module is supported in
H2-EBC100 slaves in H*-ERM systems.
This includes the supported DL205 CPUs
and WinPLC systems.CTRIOs consume 96
inputs and 96 outputs when used in
ERM/EBC expansion bases.

Profibus systems
The H2-CTRIO module can be used in
Profibus systems using the H2-PBC slave
interface module.

DL205 High-Speed Counter I/O Module

HIgh-Speed
Counter I/O
Module
H2-CTRIO <--->

CTRIO Workbench main configuration screen

Use Configure I/O dialog to assign
the CTRIO input and output functions
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DL205 High-Speed Counter

High-Speed inputs and pulse output 
combinations
The flexible design of the CTRIO module allows for
combining high-speed inputs and delivering high-speed pulse
outputs signals simultaneously. There are limitations to this
type of configuration in that the module does not internally
support closed loop control. Providing closed loop control
with the CTRIO involves additional PLC code to coordinate
this control, making the application subject to the PLC CPU
program scan. Simple position/speed monitoring via a high-
speed counting input for non-critical response, while
providing pulse outputs to a drive, is easily achievable for the
CTRIO.

Example application
In the simple drill-head application shown above, the CTRIO
pulse outputs are wired to a stepper and/or servo drive. The
inputs are wired to an encoder attached to the lead screw on
the movable portion of the drill-head assembly. The CTRIO
module output pulse train to the drive allows the motor to spin
the lead screw, making the drill move forward into the passing
material. The encoder monitors the speed and position of the
drill-head. Prox switches at each end act as limit switches
ensuring the drill-head will not over-travel. A home sensor is
positioned in the middle of the assembly which allows the PLC
to reset the count.

CTRIO pulse output profilePLC CPU program

Multihead drill machine application

Proximity switch

Proximity switchProximity switch

Encoder

Stepper or
servo drive

Closed loop control for the CTRIO module requires PLC
CPU program interaction to close the loop. This makes the
application subject to the PLC CPU scan.

Using CTRIO Workbench to configure the module
for simultaneous high-speed input and high-
speed pulse output operation

PLC with CTRIO module

CTRIO high-speed input pulse train

Combining high-speed input and
pulse output operations

Stepper motor
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These charts help 
determine your power
requirements
This section shows the amount of power
supplied by each of the base power
supplies and the amount of power
consumed by each DL205 device. The
Power Consumed charts list how much
INTERNAL power from each power source
is required for the DL205 devices. Use this
information when calculating the power
budget for your system.

In addition to the internal power sources,
the DL205 bases offer a 24 VDC auxiliary
power supply with external power connec-
tions. This auxiliary power supply can
power external devices.

Use ZIPLinks to reduce
power requirements
If your application requires a lot of relay
outputs, consider using the ZZIIPPLink AC or
DC relay output modules. These modules
can switch high current (10A) loads
without putting a load on your base power
budget. Refer to the Terminal Blocks and
Wiring Solutions section in this catalog for
more information.

This logo is placed next to the I/O
modules that are supported by the ZZIIPPLink
connection systems. See the I/O module
specifications at the end of this section.

Power Requirements
HERE

Power Supplied
Device Price 5V (mA) 24V (mA) Aux. Device Price 5V (mA) 24V (mA) Aux.
Bases Bases
D2-03B-1 <---> 2600 300 D2-06BDC1-1 <---> 2600 None 

D2-03BDC1-1 <---> 2600 None D2-06BDC2-1 <---> 2600 300 

D2-04B-1 <---> 2600 300 D2-09B-1 <---> 2600 300 

D2-04BDC1-1 <---> 2600 None D2-09BDC1-1 <---> 2600 None 

D2-06B-1 <---> 2600 300 D2-09BDC2-1 <---> 2600 300 

Power Consumed
Device 5V (mA) 24V (mA) Aux.
CPUs
D2-230 120 0

D2-240 120 0

D2-250-1 330 0

D2-260 330 0

H2-WPLC*-** 680 0

DC Input Modules
D2-08ND3 50 0

D2-16ND3-2 100 0

D2-32ND3 25 0

D2-32ND3-2 25 0

AC Input Modules
D2-08NA-1 50 0

D2-08NA-2 100 0

D2-16NA 100 0

Input Simulator Module
F2-08SIM 50 0

DC Output Modules
D2-04TD1 60 20

D2-08TD1 100 0

D2-08TD2 100 0

D2-16TD1-2 200 80

D2-16TD2-2 200 0

F2-16TD1P 70 50

F2-16TD2P 70 50

D2-32TD1 350 0

D2-32TD2 350 0

AC Output Modules
D2-08TA 250 0

F2-08TA 250 0

D2-12TA 350 0

Relay Output Modules
D2-04TRS 250 0

D2-08TR 250 0

F2-08TR(S) 670 0

D2-12TR 450 0

Combination In/Out Module
D2-08CDR 200 0
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Power Consumed
Device 5V (mA) 24V (mA) Aux.
Analog Modules
F2-04AD-1 100 5

F2-04AD-2 110 5

F2-08AD-1 100 5

F2-08AD-2 100 5

F2-02DA-1 40 60 (note 1)

F2-02DA-1L 40 70 @ 12V (note 1)

F2-02DA-2 40 60

F2-02DA-2L 40 70 @ 12V

F2-02DAS-1
F2-02DAS-2

100
100

50 / channel
60 / channel

F2-08DA-1 30 50 (note 1)

F2-08DA-2 60 140

F2-4AD2DA 60 80 (note 1)

F2-8AD4DA-1 35 100 (note 1)

F2-8AD4DA-2 35 80 (note 1)

F2-04RTD 90 0

F2-04THM 110 60

Specialty Modules
D2-CTRINT 50* 0

D2-CM / D2-EM 100/130 0

H2-CTRIO 400 0

D2-DCM 300 0

F2-DEVNETS 160 0

F2-SDS-1 160 0

H2-PBC 530 0

H2-EBC100 300 0

H2-EBC-F 640 0

H2-ECOM100 300 0

H2-ECOM-F 640 0 

F2-CP128 235 0

Remote I/O
H2-ERM(-F) 320, (450) 0

D2-RMSM 200 0

D2-RSSS 150 0

Programming Devices
D2-HPP 200 0
*requires external 5VDC for outputs
Note 1: Add an additional 20 mA per output loop.

Power Consumed
Device 5V (mA) 24V (mA) Aux.

Operator Interface
DV-1000 150 0

CC--mmoorree Micro-
Graphic 210 0
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