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DL05/06 High-Speed Counter

Pulse output operations

Pulse output for stepper/servo control
The CTRIO module is capable of multiple configurations for pulse
output control, most often when connected to a stepper or servo
drive system. The module can deliver a pulse output signal up to a
maximum of 25 kHz with support for pulse-and-direction or
CW/CCW pulses. The available profile choices include Trapezoid,
S-Curve, Symmetrical S-Curve, Dynamic Positioning, Dynamic
Velocity and Home Search. All profiles can be easily configured
using the CTRIO Workbench software with fill-in-the-blank para-
meter fields and a graphic representation of the selected profile.
Three additional profiles are available that are completely
controlled by the user program (no CTRIO profile is configured).
They are Velocity Mode, Run to Limit Mode and Run to Position
Mode.

Example application
In a simple rotary indexing application, as shown above, a fixed
Trapezoid profile is chosen. The CTRIO for this application is wired
to a stepper drive for pulse-and-direction. The requirement for this
application is to provide a smooth movement of the rotary table to
allow product to be filled into individual containers equal distance
apart. The predetermined number of pulses required for each
movement is entered into the CTRIO Workbench as "Total Pulses"
along with the Starting Frequency, Ending Frequency, and
Positioning Frequency (speed after acceleration). The Acceleration
and Deceleration parameters are entered in units of time, so no
ramp-distance calculations are required. After all parameters are
entered, a graphical representation of the configured profile is
shown automatically. Once the configuration has been down-
loaded to the module, all that is needed is from the PLC CPU is the
Enable Output signal to begin a movement.

Other common pulse output applications:

• S-Curve accel/decel profile for signaling a stepper or servo drive
that needs a curved acceleration and deceleration profile, i.e. for
diminishing any initial “jerk” upon movement of static products,
boxes on conveyors, liquids in containers on an indexer, printing
registrations, etc.

• Dynamic Positioning for any run-to-a-specific-position require-
ment, either by a pre-programmed count of an external high speed
discrete input wired to the module.  This is popular in winding or
webcontrol with any dynamic registration mark or variable speed
requirement.

• Home search routines to seek a home position based on CTRIO
discrete input limit(s).

Using Edit Pulse Profile screen to select Trapezoid pulse output profile
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DL05/06 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
output 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 moni-
tors 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.
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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.

PLC with CTRIO module

CTRIO high-speed input pulse train

Combining high-speed input and
pulse output operations

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


