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Introduction

The purpose of this tutorial is to demonstrate the High Speed Counter input. The i
models have a 4 channel High Speed Counter. They can be set up to accept 2
quadrature inputs or act independently as Frequency, Totalise or Pulse counters.

In this tutorial we will use all 4 types of high counters available.
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Configuration

High Speed Counter

To Configure the HSC options we need to configure the 1/0. This is best done with
the i connected to your computer, although it can be done offline. Open the 1/0
Configure menu by clicking on the icon or selecting from the menu.

Fdi Configurator - [untitled]
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Digital / HSC Input Configuration

High Speed Counters

Digital inputs active mode | nputs
* Positive Logic Mate: Thig zetting muszt H

) ) match that of the jumpers aSSOCIated
" Megative Logic  gn the product with HSC

Counts per Rew:
[0 = full 22 counts)

# = =l
#2 [Disabled = =
#3  [Disabled = =
80 [Disabled = | | Modes vary
\ depending on
[]i:E:-Ell:llEu j t|he type
oK | Cancel

— [Frequency [Hz]
potalies Of the four options selecting Quadrature
Quadrature occupies more than one input channel

The associated inputs 109-112 have associated analogue input registers that contain

operational data.

Input | Current Value | Status Register Reset
%109 %AI105 %AI106 %Q17
%110 %AI107 %AI108 %Q18
%I111 %AI109 %AI10 %Q19
%I112 %AI1l %AI12 %Q20

Once the HSC inputs are configured and assigned to the inputs %109-%I12, click OK
and close the 1/0 configure window. These configurations now will be downloaded to
the i® when you next download the program into the unit.
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High Speed Counter

Configuring Frequency HSC Type

Select “Frequency (Hz)” from the drop down “Type” menu. We now have four
options in the Mode menu to configure the resolution of the Frequency HSC.

Digital #HSC Input Configuration

Digital inputs active mode

* Positive Logic Mote: This setting must
. . match that of the jumpers
" Negative Logic  on the product

High Speed Counters
Counts per Rev:

Tope Mode: [0 = full = counts)

#1 Frequency [Hz) - ﬂ |
- n

2 |Disabled hd 100 mzec resalutian
#3 - 10 msec. resolution

Disabled hd sCan resolution
#4 IDisabled ~ =l

()8 | Cancel |

The frequency input counts the frequency of the input pulses for the selected
resolution.

Configuring Totalising HSC Type

Select “Totalising” from the drop down “Type” menu. We now have two options in
the Mode window - to count the rising edge or falling edge, the Counts per rev option
should also be set. This value defines the HSC reset value.

Digital / HSC Input Configuration

Digital inputs active mode
* Positive Logic Mate: This setting must
. . match that of the jumpers
" Megative Logic  an the product
High Speed Counters
Counts per Rev:
Topm Mode: [0 = full 2= countz)
#1 |Tatalize - lising edge] j |D
#2 |Disabled hd Falling edge
#3 [Disabled ~ =
#4 IDisabled ~ =
oK | Canecel |

The Totalising input counts the total number of Rising or Falling edges of the input
pulses and resets when it reaches either the Count number inserted or the maximum
value (2% (4294967296 counts)).
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Configuring Pulse HSC Type

Select “Pulse” from the drop down “Type” menu. We now have four options in the
“Mode” window - these options relate to the pulse properties.

Digital f HSC Input Configuration

Digital inputs active mode
{* Positive Logic Mote: This setting must
. . match that of the jumpers
" MNegative Logic  an the product
High Speed Counters
Counts per Rev:
g Made: [0 = full 2= countz]
# - JPulze - wicth high, 1 = |
- Width high, 1 use
#2 " |Disabled w| [widthlow, 1 use s
ta - Period rizing edges, 1 usec. counts
Dizabled =~ Period falling edges, 1 usec. counts
¥ [Disabled =~ =
0K | Cancel |

The Pulse input measures the Pulse width from either the width of a high or low pulse
or the period between falling edges or rising edges.
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High Speed Counter

Configuring Quadrature HSC Type

Select “Quadrature” from the drop down “Type” menu. We now have two options in
“Mode” window relating to the direction of the encoder. We also have the “Counts
per revolution” option to define how many pulses equal a full revolution of the
encoder. If we set a value in here the HSC will reset once it reaches that value.

Digital / HSC Input Configuration

Digital inputs active made

* Pasitive Logic Mote: This setting rmust
. . match that of the jumpers
™ Megative Logic  on the product

High Speed Counters

Counts per Rev:
[0 = full 2 countz]

Type:
" Quadrature - j |SBD
#2
#3  [Disabled

=
#4 [Disabled |

oK | Cancel |

The Quadrature input counts the total number of input pulses and resets when it
reaches either the Count number inserted or the maximum value (2*%). The Quadrature
input uses two channels to determine the position and rotation direction of the
encoder.

With the Quadrature HSC input it is possible to have a third channel set up as a
Marker (Z). The marker input is typically a separate channel from the encoder
indicating a complete rotation.

Digital / HSC Input Configuration

Diigital inputs active mode

{* Positive Logic Note: This setting must
. . match that of the jumpers
" Negative Logic  an the product

High Speed Counters

Counts per Rew:
[0 = full 2% countz]

Type: Mode:
# |Quadlature j |'| leads 2, count down j |BBD
2 EINN )
H3  |Marker - A sunc, Rezet on rising edgel j |
- Low, Reset on 1 rising ~
#4 | Disabled h High, Reset on 1 faling
Low, Reset on 1 falling
High, Rieset on 2 rising
Low, Rezet on 2 rizging
High. Reset on 2 faling
Low, Reset on 2 falling b’
| Ok, | Cancel |
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The count can also be reset using the associated output bit.

Programming the HSC

Once the 1/0 has been configured and the HSC set up as required (remembering that
there is the possibility of four independently configured HSC inputs) the
corresponding analogue input registers are used in the program.

Register Frequency Totalize Pulse Quad
%AI5-6 HSC1 (function) Accumulator Quad 1 Acc
%AI7-8 HSC2 (function) Accumulator
%AI19-10 HSC3 (function) Accumulator Quad 2 Acc
%AI11-12 HSC4 (function) Accumulator
%AQ1-2 HSC1 Preset
%AQ1-4 HSC2 Preset
%Q17 Clear HSC1 Clear Quad 1
%Q18 Clear HSC2 Set Quad 1
%Q19 Clear HSC3 Clear Quad 1
%Q20 Clear HSC4 Set Quad 1

Example 1. Multi-Channel HSC Input

Utilising three out of the four HSC counter functions in this example to show the
varied and powerful combination of HSC facilities.

The first channel will be set to a Frequency count with 19 connected to a flow meter.
If the frequency drops below the predetermined value then we will set an alarm lamp
to indicate that there is a problem in the flow.

The second channel will be set to a Totalise counter to count the total number of
pulses from a proximity sensor. After a preset number of products have been counted
the production line will stop.

The third channel will be set as a Pulse counter to measure the period between rising

pulse edges, connected to a cam switch. This will measure the time taken for one
rotation.
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High Speed Counter

I/O configuration

Configure the first three channels of the HSC as shown below;
Channel 1 — Frequency

Channel 2 — Totalise

Channel 3 — Pulse

Digital f HSC Input Configuration

Drigital inputs active mode

* Pogitive Logic Mate: This getting must
) ) rnatch that of the jumpers
" Megative Logic  gn the praduct

High Speed Counters

Countz per Rew:
[0 = full 2# counts]

Type: Made:
#1 |Frequency [Hz) ~v| |1 sec. resolution = |
H2  |Totalize ~|  |Rising edge s
3 : | |width high, 1 usec. counts = |
#4  |Disabled ~ | =l |

ak | Cancel |

Once the high-speed counter has been configured we will use the corresponding
registers in the ladder program.

Ladder Logic Programming

For the control aspect of this program we are going to use compare functions. For
channel one we are going to use a greater than and a less than function to set and reset
an output coil. With channel two we will use a greater than or equal to function
operating a Normally Closed coil. In the last channel we will use a limit function
block to control the output for when it is between two limits.

In the control logic for channel 1 we are going to compare the value in %AI5 to a
constant value.

Insert a Less Than (LT) function by clicking on the icon ﬁ into a rung with a N/O
contact assigned to “always on”. On the output to the LT function insert a N/O Set
coil and assign to %Q01. Double click on the function and add the properties as
shown.
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250007

410005+

200+

LT_INT
IN1

IN2

1MO

Flaw_warning
i}
5

#000m

Insert a Greater Than (GT) function by clicking on the icon ﬂ into a rung with a
N/O contact assigned to “always on”. On the output to the GT function insert a N/O
Reset coil and assign to %QO01. Double click on the function and add the properties as

shown.

aLw_ON

GT_INT

—|
50007

FAI0005

500+

IN1

IN2

Flom_warning

Y
\Fi}

#0000

For channel 2 we are comparing %AlI7 to a constant batch value. When the counted
value is greater than or equal to batch value, the N/C output will open.

Enter the ladder functions as shown below.

ALW_0ON GE_INT
— |
250007 2410007 —IN1
10004IN2

mokor

{/}
00002

Allocate the user key %K?2 to reset the second HSC channel.

Fz_KEY Fist_chz
i O—
Zko00z ZOooéa

Finally for channel 3 we are going to use a limit function, select the icon "™ and
insert it into a new rung. At the start of the rung insert a N/O contact and assign to
“always on”. On the output of the function insert a N/C coil and assign to %Q03. The
HSC values in %AI9 will have the limits 5000 and 15000, if it is outside of those
limits then the N/C coil will open.

ALW_ON LIM
— | int {—
Z50007 ZO0003

2000 Low
Zaloi0s—IM
15000 High

Once again, assign a user key to reset the HSC channel.
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High Speed Counter

Fi KEY
—IEl {)—
Zk00oz Z000;ma

Screen Editor Programming

We want to display the current value of all the counters and have the output lamps
displayed on the screen. To do this one screen will be sufficient.

Insert three numeric data functions ﬂ onto the first screen and three lamps @ by
clicking on the icons.

Assign the lamps to the outputs %Q1, %Q2 and %Q3 by double clicking on the
lamps. Now setup the numeric data functions for the three channels, %AI5, %AIl7 and

%AI9.

The screen should now look very similar to the one shown below.

Running to Program
After downloading the program to the i* ensure you put the i*into run mode. On
receiving a High speed input to the HSC inputs you will see the values in the numeric

functions on the screen. By pressing the appropriate keys on the front you will be able
to reset the value.

Please use the program: multi-ch-hsc.csp
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Example 2. Quadrature HSC Input

The quadrature setting on the high-speed counter can use up to three channels. We
will set up an encoder feed back to do just this with an Up/Down input and a marker.

Configuring the 1/O
Configure the first channel to be a quadrature input and you will notice that channel 2
selection is greyed out. Select the third channel to be a marker.

Digital  HSC Input Configuration gl

Digital inputs active mode

* Positive Logic Mate: This setting must
) ) ratch that af the jurmpers
" MNegative Logic  an the product

High Speed Counters
Counts per Rew:
Tome Made: [0 = full & countz]
# |Buadrature j |1 leads 2. count down j |35EIEI
2 2 =l
#3 |Marker j |.-’-‘«s_l,lnc, Fezet on rising edge j |
#4 |Disabled = | =

ak. | Canecel |

Input %19 will lead the count up and %110 will count in the opposite direction (i.e.
down). Set the counts per rev to match the encoder, for example 3600 counts per rev
has a resolution of 0.1 degrees.

Ladder Logic Programming

In the ladder program we want to drive a motor until the tool is in the correct position,
as fed back by the encoder feedback. The motor will only be able to turn in one
direction, and as it gets to within ten percent of the target the speed will slow to a
crawl.

On the first rung have a N/O contact setting a latching coil on, as shown below.

skark Funning
— | {z}—
FM0001 #0002

Below this rung have M2 operating a Not Equal to function (selected from the
comparison operations menu), the output of which will operate %Q1 the motor run
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High Speed Counter

signal. In the Not Equal to function we are comparing the encoder position to the set

position.

Funning

— |

k0002

ME_INT motar_run
- {3
encoder_pds . A
Za|0005—1IN1 Z00001
SET_po=

ZRO0D1 qIN2

When the encoder has reached the set position the Not Equal function ﬂ will go
low. This will act as the reset for the running trigger for when we are in running

mode.
Funning mokar_run Funning
— | /1 {r)
w000z 0000 ZM0002

The key 1 will act as an overall reset, resetting both the Encoder and the running

process.

F1 KEY encader_rst Funning
—H {} {f}—
ko001 =007 ZMO00Z

To control the speed of the drive we are going to use an equation function i

(selected from the maths operations menu) and a Greater then or equal to function 29
(selected from the compare operations menu).

alw_ON
_I I—
50007

Math Expres INT
Fr2=(=r1 A 00)=50

GE_INT

encoder_pds

ZA10005-1N1

ZR00024IN2

speed_select

i %
f

#M0003

The maths equation function allows the user to enter an equation that uses the basic
maths operations into one function block. This has the advantage of reducing the
amount of function blocks required and hence saves on memory registers. In the
equation function block we are dividing the set point by 100 and multiplying by 90 to
get a value 90% of the set point.

Funning  speed_select Fast_speed
— ()
#0002 Zk0003 00002
Funning  speed_szelect slow_zpeed
— 1 ()
ZMO00Z ZM0003 Z00003
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Lastly we need to insert the logic to select the correct speed. If the encoder is within
90% of the set point and the system is in run mode then the speed will be slow,
otherwise it will be in fast speed mode. The logic will be as above.

Screen Editor Programming

We need to display on the screen a lamp indication for if the motor is running and
what speed it is running at. We also need to have a set point data entry and a current
value view of the encoder.

Firstly we are going to assign the top left soft key to start the running process and

indicate that the motor is in running mode. Select a switch | ¥ and insert it into the
screen, moving it to the top left. Double click and assign it to %MO01. Click on the
indicator properties and enable indicator text, entering the text for the ON string to
“RUN?”. Select the text to follow an indicator register and assign to %MO02. Click OK
when complete. Click on Legend and enter the text to “Start”. Click ok when
complete.

x|
Controller Register Keppress Source
&+ Aftach to nearest soft key - - -
Address:| . R Switch Staie Properties
#0001 " Auiliary Register & E
MName: Address: Indicator Text Color Indicator
start > W Enable Indicator Test
Mame:
] e ON Color 53> ]
Switch Type: | Standard M ~
Off Stiing OFF Color 53>
Action:
Momentary - Ryt ’m
¥ [ Retumto last screen after press  Test fallows oontraller register switch outpul] & Color follows contiolie tegister (switch outpul]
r 2 % Test follows indicator register " Color follows indicator register
Indicator Properties »» |
p I > Indicator Fegister
Addess ooz
Dizplay Froperties
At Background Col e [Funna B
thributes > | ackground Colar > | B
ancel
Legend »»> | Line Color >3 | -

(] 8 | Cancel |

Next insert two lamps ‘@ and assign to %Q2 and %Q3, with the legend text of “Fast”
and “Slow” respectively.

Finally insert two numeric data functions =% assigning the first to %Ai5 to read the

current position and the second to %R1 for the set position. Make the later editable
with limits of 0 to 3600. Enter legend texts accordingly.

The screen should now resemble the screen below.

Fo=ition

i
SET POS
HHHH
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High Speed Counter

Running the Program

To connect the encoder into the iSmart please follow the wiring diagram as shown in
the hardware manual.

After downloading the program to the i® ensure you put the i into run mode. On
rotating the encoder in one direction you should see the value increase, turn n the
opposite direction and the value will decrease.

Please use the program hsc_quadrature.csp supplied @
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IMO Precision Controls Ltd.
HSC Demo
HSC_quadrature.csp
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