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- Chapter 2: Getting Started

Overview

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

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

profile.

Basic Motion Functions, Summary of Examples

Get Position Using an Encoder
To read the position of an encoder, follow these basic steps in CTRIO Workbench:
1: Config I/O - Configure the appropriate inputs to recognize the encoder.
2: Optionally set up position scaling if desired.

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

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

5: Finally, go online with the controller to check that the encoder counts are appearing in

the mapped address.

Get Rate Using an Encoder
To read the rate of an encoder, follow these basic steps in CTRIO Workbench:
1: Select Config I/O under Module Configuration to Configure the appropriate inputs to
recognize the encoder.
: Set scaling to rate - Scaling Wizard ruler button:
: Choose the conversion parameters.
: Use the Rate Scaling Calculator to verify the chosen settings.

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

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

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

N N

[

Measure Timing Between Pulse Edges

To measure the time between edges of a pulse in CTRIO Workbench:

1: Select Config I/O under Module Configuration to configure an input as Edge Timer,
selecting the appropriate options (free-run is suggested for testing since it does not
require interaction from the controller to function).

2: Optionally, set up scaling if desired.
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Chapter 2: Getting Started.

3: Select I/O Map to map the CTRIO(2) to the controller memory and print the I/O
Map Report.4: Download the configuration to the CTRIO(2) module and put the
CTRIO(2) in Run.

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

Output Position Pulses
Several options are available for generating pulses for controlling drives, steppers, servos, etc..
Some options are only available on a CTRIO2 module, as noted. Those only available on

CTRIO2 tend to be more versatile and are preferred. Shaded cells highlight the advantaged

attributes.
Change
q o target Accel / Decel Maximum AT 57 Requires
Options Position Source " Feedback
position on ramps pulse rate ’ CTRIO2
Possible
the fly
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Trapezoid Plus From controller Yes S 250kHz Yes Yes
separately
Dynamic One setting 1
Positioning From controller No for both 65kHz No No
SOmE Hard-codgd in No Specify 65kHz" No No
pulse profile separately
Symmetrical Hard-coded in One setting 1
S-Curve pulse profile No for both 65kHz No No
Trapezoid Hard-codgd in No Specify 65KkHzZ" No No
pulse profile separately
Free Form Hard-coded in No None 65kHz" No No
pulse profile

The following example uses Dynamic Positioning Plus on a CTRIO2. To use Dynamic
The older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

Positioning Plus to send output pulses to an amplifier (without encoder feedback), follow these
basic steps in CTRIO Workbench:

1: Select Config I/O under Module Configuration to configure the outputs to provide
pulses appropriate for the amplifier.

2: Select Pulse Profiles at bottom of dialog box.
3: Optionally, give the profile a name.

4: Select Dynamic Positioning Plus and choose the Frequency Settings appropriate for
the motor and system.

5: Note the File Number assigned.

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

7: Download the configuration to the CTRIO(2) module and put the CTRIO(2) in
Run.
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Home an Output

There are several available options for finding home on an output. If using a CTRIO2, Trapezoid
with Limits profile will nearly always be the best option. The following example uses Trapezoid
with Limits profile on a CTRIO2.

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

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

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

Multiple
Accel Creepto | Change !cerltség |Snm3:ecan Profile _
. second veloci 99 B defined Requires
Profile | and Decel jimitor  manually ' SNa ~ acta = inCTRIO | CTRIO2
amps i single multiple
position on the f e triggers Workbench
search
T )
wri?hpiizrzli(tjs Yes Yes No Yes Yes Yes Yes
Home .
Geard No No No Yes No Yes No
Run to Limit No No Yes No No No No

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

1: Select Config I/O to configure the outputs to provide pulses appropriate for the chosen
amplifier.

: Configure one or more inputs as Limit Out n where 7 is the output configured above.
: Select Pulse Profiles at bottom of dialog box.

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

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

: Select Trapezoid profile with Limits.

: Configure the Decel and Stop Triggers.

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

o 0 N N W

: Note the File Number assigned.

10: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/0O
Map Report.

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

2 - "I' I Counter I/O User Manual, 3rd Ed., Rev. E



Chapter 2: Getting Started.

‘E NOTE: The following steps are generic. Details are available in the manual.

In the controller:

1: Command the CTRIO?2 to load the Trapezoid with Limits profile (by file number)
for the appropriate output.

2: Specify the direction (CW/CCW) to seek home.
3: Set the appropriate CTRIO2 Enable Output bit.

4: The controller can monitor status bits for visibility into the CTRIO’s progress.

Output PWM Pulses1
To generate PWM outputs, follow these basic steps in CTRIO Workbench.

1: Config I/O - Configure an output for Step/Direction, the step output will have the

PWM signal.

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

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

4: In the controller - (Note: These steps are generic. Details are available in the
DirectLOGIC manual).

: Set the command code for Velocity Mode.

: Set Parameter 1 (Frequency).

: Set Parameter 2 (Duty Cycle) from 1 to 99.

: Set Parameter 3 (Number of Output Pulses) to FFFF FFEF for unlimited.
: Set the appropriate CTRIO2 Enable Output bit to start pulses.

O 0 N O\ W

10:To stop pulses, reset the appropriate Enable Output bit.
11:To change the Duty Cycle, need source.

Programmable Limit Switch or Preset Table
To control one of the CTRIO(2) outputs with a PLS or Preset Table that monitors an encoder
input, follow these basic steps in CTRIO Workbench.

1: Config I/O - Configure the appropriate inputs to recognize the encoder, noting the
Channel and Function numbers assigned.

2: Optionally set up scaling if desired.

3: Configure an output as Discrete on Ch_/Fn_, using the Channel and Function
numbers from the encoder input.

4: Discrete Tables...
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5: Add Preset Table or Add PLS Table!
6: Optionally give the table a name.
7: Configure the table for the desired behavior.

8: Scales will be available if scaling was defined for the input.
9: Note the File Number assigned.

10: Use I/O Map to map the CTRIO(2) to the controller’s memory and print the I/0O
Map Report.

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

= NOTE: The following steps are generic. Details are available in the manual.

In the controller:

1: Command the CTRIO?2 to load the Table by its file number
2: Set the appropriate CTRIO(2) Enable Output bit

3: The controller can monitor status bits for visibility into the CTRIO’s progress

Output Discrete On/Off from Ladder

The output points on a CTRIO(2) can be turned on and off from ladder, called Raw control.
Keep in mind that they will not react as quickly as the outputs of a standard discrete output
module since there is also the scan time of the CTRIO(2) that can add latency. To simply turn
the output of a CTRIO(2) on or off from ladder, follow these basic steps in CTRIO Workbench:

1: Config I/O - Configure any outputs to be controlled as Raw.

2: Use I/0O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

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

— NOTE: These steps are generic. Details are available later in the manual.

In the controller:
1: Set the appropriate CTRIO(2) Enable Output bit.

2: The controller can monitor status bits for visibility into the CTRIO’s progress.

1. PLS Tables are only available when using CTRIO2 hardware.
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Chapter 2: Getting Started.

Detailed Example: Configure and Test a Quadrature Input

This example walks through the steps required to get the counts from a quadrature encoder
connected to a CTRIO(2) to appear in the CPU memory of a DirectLOGIC PLC. The
example uses DLO6 hardware, but is applicable to DL05 and D1.205 hardware as well.

The Basic Steps

1: Gather and connect the hardware (not covered here).

2: Launch CTRIO Workbench.

3: Use Config I/O to configure the appropriate inputs to recognize the encoder.
4

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

5: Write the configuration to the CTRIO(2) module and put the CTRIO(2) in Run.

6: Use Monitor I/O to verify the encoder movement is being interpreted by the
CTRIO(2) properly.

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

Equipment Needed

DirectLOGIC 06 base and HO-CTRIO?2 installed in slot 4'. A quadrature encoder properly
powered and connected to the HO-CTRIO?2.

Launch CTRIO Workbench

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

Directsort 'Dormorel

The latest update 1o Do-more Dessgner mchudes the Migrate Direct SOFT Project ubdity that wil ass65t you in moving a DireS0FT
= Eroject that was wrilten for 3 DirectLOGIC PLC 10 2 Do-mode Designer project uat will be used in a Do-mare CPU - thes utilty does NOT work =
R verson for 03-330, D3-330P o¢ D3-340 gropects). We call thek & migraton ullity - HOT & comermion ullily - Bitiuse Iedd ank 36Ma Brogrmming

y elgments in DRcESCFT peojects for DL CPUS that are not aailabie i a Do-more CPUL or nof required in 3 Do-more CPU. Wany of the propram
& (i Projects slemnents in the Direct50F T peoject (ke contacts, coils, tims, counters, SR ragisters, et | will be migrated 1o fe Do-more Designor project
FA_paemhe.or) with ménimal efforl, usually reguinag only hat the meemory and VO references be remapeed. Al of the documentation ke these elements wil
ik _eusmole v} be migrated to the Do-more Designer project as well
[ cusersiponne desitogiomend
& 2l Coom Lirks The Do-mare Designes programming amviroamen  inclusdes 3 PC-based, Do-more CPU Smulator which o graes ates bk 2 Virual PLC with an
% 0% k500 Ememet- w::ed@umuu\:)mnm The eo-meore Designes software inberacts with this ssulator in e Same manner a8 §woud
B, 0o Com 15600 dring an o Dy Pl

Kyw haven) llreadydemrd,uulmemﬁolMua Desigrer scltware, head to
8. himl and do so. Did we mantion it was fea?

Click “CTRIO WB 2 - DirectLOGIC PLC” to open CTRIO Workbench. The Select
1. If using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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Link... dialog box appears. Select the appropriate PLC communication link to use. If it does
not appear in the list, check power and the communications cable or, create a new link by
clicking on ‘Add’.

x

Select

DLOE Com %
DL260 com1 9500 : Lancel

d

Edit...

ddddd

Delete

¥ Link Enabled Help

Once connected, CTRIO Workbench will look like the one below. The HO-CTRIO2 shown
is new and has no configuration. It is in Program mode (a). It is installed in slot 4 (b). Now
is a good time to check the firmware version and make sure it’s current (c).

= CTRI0 Workbench 7 =10 I
~ Cunent PLC ~ Cusrent Module - Module Status d )1~ Confio Operations —
Ti Nais:
rm . e | ModdeMode: [ Prog Wike Modue |
Comm Lk D = Scan Time: 143us Read Moduds |

05 KSen MaxScan Time: | d1Zus e
Coenm Stabus: Bootesversion: | 0.90 —I
Tw OSVesn | 080 Read Fie

Select PLC :

- Modue Configurar [ Uty Functions ——

- InstaledModues— | Corig0... gd)

Chl/Fnl 0w | 1 igned Morsior 1710 |
cwm[ 0wl | Unaseigned
’ueﬁn1| Ow2 | [~ Special C

| Update Firmeess

Rescan | o 042 | [Pt
= — Hasrdwists Inde |
 Conlig Infomation
TotalBlocks: [256 | | __MOMe  [ingue[ ™ = Outputs: e | ——I‘:'"":M'9
Fiee Blocks: [245' | | Ocrte Tables.. | you Proset Tatlex | 0

Conifig Status | o
[Same as Modde: | | PuseProfies Total Puiss Frofies:| 0 o
Config I/0

For this example, it is only necessary to configure the inputs of the HO-CTRIO2 to recognize
a quadrature encoder. Click Config I/O (d) command box.
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The Configure I/O panel is divided into two sections. One section is for Channel 1 Inputs
(A-D) and the other section is for the Outputs (0-3). If working with an H2-CTRIO2, there
would also be a tab for Channel 2.

Within Channel 1, note there are Function 1 (a) and Function 2 (b). Each Channel on a
CTRIO(2) module may have up to two Functions assigned.

On Channel 1, select Quad Counter (c). This tells the CTRIO(2) to expect quadrature signals
on Channel 1 Inputs A and automatically, B.

[ Pulse (Step/Dif)

| C |1|i. comtin X | Puse [CW/CCW
Reet [ R

vae 10 Discrete on Chl/Fr

| prem— .

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

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

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

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

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

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

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

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

22 CTRIO Workbench i ==l 3
~Cument PLC—— ~CurentModle——— ~ModuleStalus——— - Config Dperations—
Type: Hame: ; Wiite Module
Module Mode: |
[~ oles _lE‘*" [ ) e
S b Scan Time: 144 us Rlead Module |
| DEKSeq Max Scan Time: | 144 us
; Wiiks File
Comm Stalus: Booterverson: | 090
05 Version: 040 Read Fie
Select PLC
- Module Configurats - Likility Functions —
_ Gl RUN! |
Chi/Fnt | Quad Courter Out0 ‘ Unassigned it A |

ch1m|2| Out1 ‘ Unassigned

C1'I2-"Fn1| Out2 ‘ Special

Rescan | ChZa'Fn2| ome‘ thriop P

- y Hardware Info
— Config Information — b
Total Blocks: | 256 1/0 Map... ;.wﬂ = Outputs: | T Cleas Config

Blocks: | 249 Discrete Tables... Total Preset Tables:| 0
a ig Status

Pulse Profies Total Pulse Profiles| 0 it |
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I/0 Map
Depending on the configuration, the CTRIO(2) will have some number of variables to pass
back and forth to the CPU. The data does not fit in the normal structure that most I/O
modules use. Instead, the CTRIO(2) is able to write to and read from any CPU memory
specified. In this panel, map the variables into CPU memory.

& Be careful to map memory addresses that will not be used for any other purpose.

In Map Display Mode (a), select “PLC - Mapped Addresses (2 ranges)” mode.

In the Input Map box (b) point the CTRIO(2) where to write input data to the PLC memory.
Click “Enable Write to PLC” and type in an address for “Starting V address for inputs”. V2000

is used here as the starting address.

10 Map il
Map Dizplay Mode It Map ( b)[mmwnmn.c W Diutgust Mgy Enabls Read fom PLC [
F!IZ-H.\;q:r:; Meuﬁumq;m Starting ' address lor inputs:; 2000 Starting Y addiess for outputs:

FRange: V20002020 Rarge: |

Range: Range

Irgud Furictions | Outpust Funetions | System Functions |

Input ©ata [CTRID-> Conirolles) Inpast rata [CTRID-> Coniroliee] Input Data [CTIRID-> Controbeed Input Data [CTRID->Controlec)

Dutprst Diste [CorticleroCTRID)  Dutpest Dista [CortioBersCTAID)  Dudped Diata [CoriobersCTRAI0)  Dudgpus Dosta (Cortollers CTRIO)
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Note how entering the address changes the display under (a) Input Function tab, “Ch1/Fnl
— Quad Counter Input Data”. The two variables displayed are Current Count (32 bit integer
that gets mapped to V2000-2001) and AT Reset Value (a bit that gets mapped to the second
bit 0of V2020, or V2020.1). Clicking on the (b) “System Functions” tab reveals ten more status
bit variables that were also mapped. Each of these variables provides status information to the

CPU.

The “Output Map”(c) section tells the CTRIO(2) where to read variables out of the CPU and
to be able to reset the counter from the ladder logic program.

Input Functions | Dutput Functions | System Functionss

| Chi/fnl -OuadCourter |

Input Diata [CTRIO->Contralles] Input Data [CTH
thi K ) put € Innli Funrfinns I Mistpask Furchinns Svsham Functions
W2000-2001 = Cusrent Count

V20201 = At Resat Value { a) I Syaten

| Input D ata [CTRIO-> Controller] ]Inpm Data [CTRI

V20241 F= SysCmd Ecenplete
W2025.0=Ch1 &
V20251 =Ch1 B
V2052 =Chl C

Otipul Daia (Coia S CTRI0) | Duges Dea o] Mo - D
¥ it Dt

241 = Feset V20259 = Out O Mode
W2025.10 = Out 1 Active
WINPR 1T =Mt 1 kads
Output Data [Contrallzr->CTNIO)

n+30.7 = Process SysCmd

A

.............. In this particular example, it is not necessary for
e —— the CTRIO(2) to read any addresses from the
Stating V' adkess foroutputs: | CPU. As configured, once the CTRIO(2) is in
Range: [ run mode, it will constantly report the counts

| t© the CPU via the Current Count variable. As
. — can be seen in the previous two images, if no
it addresses are specified in “Output Map”, there
will be no way for the CTRIO(2) to get to the
Reset or Process SysCmd bits, which are not needed

| here.
Input Diata [CTRIO:> Contioler]

olled]
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Once the I/O Map is set up, it is best to print the “Memory Map Report”. Click on the
“Report...” button to access the dialog below. Click on “Print”. Creating this hard copy
provides a critical reference to have in hand while writing the control program. The report
can also be saved to disk as a “.xxt” file by clicking on “Save” and giving it a unique name.
When finished, close this dialog then click OK on the I/O Map dialog to return to the CTRIO

Workbench home screen.

i
Ch1/Fn1 - Quad Counter -

W2000-2001 = Current Count, C1F1_CurCount
V20201 = At Reset Value CIF1_AR=stVal

n+24.1 = Heset, C1F1_Reset

System Functions

V2024.6 = SysCmd Emor, SysCmdEmor
V2024.7 = SysCmd Complete, SysCmdComplet
V2025.0 = Ch1 A, Ch1A
20251 =Ch1 B, Ch1B
V20252 = Ch1C, ChC T
V2025.3 = Ch1 D, CMD
V20258 = Dut 0 Active, OutD_Actme
V2025 9 = Out 0 Mode, Dutd_Mode
V2025 10 = Out 1 Active, Out1_Active

L i
swe [P ]  fon ooue |

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

=1g1x
AL S Cicat bodd Modhle Chak Conlig Opersh
(7T T EdL., | m’i Modue Mode: | Progan ( A
L8 F SeenTime: [ THu ResdModte |
| MaxSeanTime: | 144 a TR
Boolor verorr | 090 _I!

105 Verson:

Rescan |

Config Information—

Total Blacks: | 256
249

Note that the “Config Status” (b) changes to Same as File,
indicating that the file on disk and the file in CTRIO workbench

are identical.

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

Rescan |

At this point, the CTRIO(2) module is still in Program mode,
doing nothing. Click “Goto RUN!” (a) to have the module begin
execution. The module will begin interpreting input pulses as | - Canfig Information—
a quadrature input and writing the resulting counts to V2000-
2001. Note (b) “Module Mode” changes to Run.

Total Blocks: | 256
Free Blocks: | 249

Moo Shakss - Conig Opacakions Config Status
L Y MediaMede | Poogan Wike Modube | — Module Status ath
F R LT ReadModds Module Mode: Run =
l M Scon Time: | 14dus TR
1 Brodmveror | 080 Scan Time: 123 us
EEE Fead Fie
: eI S | Maw Scan Time: [ 207 us
< Wiy Funetions —— —
@ Goto UK | Booter version: 0.a.0
0wl [ Onsssgeed Hemia] | 05 Yersion: I—DS_D_

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

Monitor I/O

Before jumping over to using the CPU to work with the CTRIO(2) module, there is a very
convenient way to verify everything is working as expected from within CTRIO Workbench.
Click Monitor 1/0. The following prompt may appear, asking whether the system should
suspend output reads. Output reads are what the CTRIO(2) does to know what the CPU
is telling it to do. Suspending them just means that the CTRIO(2) should temporarily stop
taking commands from the CPU. The CTRIO(2) will be controlled from the Monitor I/O

panel, so answer Yes.

=

CTRIO is currently reading output data from the controller.
This will interfere with the 1jO Monitor's ability to control CTRIO.

Would you like me to suspend output reads?

The CTRIO(2) stops reading addresses from the CPU and Monitor I/O opens.
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Md— x
170 Saatuss & Ingut Functions | Quput Funcions | Spsem Funcions |

I Charmel1 ( e’ [ Chanoel 2
@Tﬁsm [ Output Stotus [ Ingut Stoms [ Dutput Stotus
A R e = Enhd e ot AT e (e [ a2 e oaas
WGRN (o [of [Of [Dhcweor | Decewson | [ [ I
[ Input Funchons I Input Funcions
Quad Counter |+ Unconfigued Function 1 - Fussction 2 i
Curent Count [ 0 ! j—T — =
| | | [— | —
—| — = T
A1 Reset Value o6 | =y | [E =1
[C) = i | = =
{ |
| [ Il |
[ Flesat Court | I | | I
|Last Enoe -> 10+ No esrox [L_Bore 1|

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

Give the encoder a twist to verify that Current Counts (b) follows the movement and At Reset
Value (c) goes low. If no inputs ever appear On, check the encoder wiring carefully. If the text
Quad Counter and Current Count do not appear, make sure the configuration was sent to the

CTRIO(2) module.

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

with a Trapezoidal Profile

This example walks through the steps required to use a DirectLOGIC PLC to generate a
trapezoidal profile on an output channel of a CTRIO(2). The example uses DLO6 hardware,
but is applicable to DL05, DL205 and DL405 hardware as well.

The Basic Steps
1: Gather and connect the hardware (not covered here).
2: Launch CTRIO Workbench.

3: Use Config I/O to configure the appropriate outputs to generate pulses appropriate for
the amplifier in use.

4: Use I/0O Map to map the CTRIO(2) to the controller’s memory and print the I/O
Map Report.

5: Use Pulse Profile Tables to create a Trapezoid Plus Pulse Profile and select its Frequency
Settings.

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

7: Use Monitor I/O to manually generate an output profile to make sure the
configuration and hardware connections are correct.

8: Launch DirectSOFT and use Data View to manually generate an output profile.

Equipment Needed

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

Launch CTRIO Workbench

DirectsorT Doxmore!’

The atest uodate 1o De-mone Desgrer ntiudes the Migs SOFT Project utdi 5861 vud i mownd & DarectOFT
Do It was weBen for 3 CiraciL OGIC PLE 1 & Do-maons Dasianer sroiect Mal wil be used in.a Do-mers CPU - thia wtility doss NOT work

iu-D\ 130, 03-130P o 03-M0 prepwcts]) W eall thia 3 migrision ulily - HOT 3 comavaion Al - Seciurbe Buidh W% 105 rr:yp;-nw

wharmants in DawcESOFT prajects for DL CPUS That ary ml avadtasle i 3 Do-maes CPU,

iermupnts i1 T DIRCESOFT progect (ke ontacts, GO, Bmar, Couners, STl registers, #ic | Wil 5a Migrated 1o T Do-mare Designes w.m

W) TR AL WL A 3 43 A0 of e

D migrated 10 the Do-more Designer prOcT a3 wel

e Tt Pt el s B Vel PLE il
Einet agupped U and 4 40 ool The B mrs B asgonis 3 obwars mbiracts wilh Pis ie=atalor in it 384 anner &3 & mickd
B a0 g BRI RENG LRSA W & 18 D hara CPU

W iptas B siraiadty deramleuintnd yeusr M ey ol M s Doigriad sobucais hasd I
et isupoon sutomatondiect comsomductsidomons b and do sa. Did we mantion i was fee?

Tit using DirectLOGIC 205 hardware, the CTRIO(2) cannot be installed directly next to the CPU slot.
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The best way to launch CTRIO Workbench is from DSLaunch. DSLaunch is installed as part
of a DirectSOFT install. Open DSLaunch.exe.

Click CTRIO WB 2 — DirectLOGIC PLC to open CTRIO Workbench. The Select Link. ..
dialog appears asking which PLC communication link to use. Select the appropriate PLC.
If it does not appear in the list, check power and the communications cable; or, create a new

link.

i
— Link

DLOE Cam 1 9600 :

DL2E0 coml 9600 ; LCancel |

Add... |

Edi... |

Delete |

I Link Enabled Hep |

Once connected, CTRIO Workbench will look like the one below. The HO-CTRIO2 shown
is new and has no configuration. Itis in Program mode (a). Itis installed in slot 4 (b). Now
is a good time to check the firmware version and make sure it’s current (c).

=2 CTRI0 Workbench

- Mode Status a

Config I/0

- Current PLC  Cusrent Module ~ Config Operations —
Tipe: Naarine: Modde f Wike Module I
©oowe || f | SR Dok
Comm Lk | Dsacit Scan Time: 143 us Read Modde |

06 KSeq Ma Scan Time: | 412ue IREEE I
Comm Status: Booterversion: | 090
= 0SVesonn | 080 Resd Fie
Select PLC :
- Moduse Configuration
r Installed Modules ConligiD... d
Chl | 0u0 | Unassigned
Chi mzi D1 | Unassigned
| Ch2/Fm D2 | -~ Special C
Upelate Firmeoss
Reson ||| crar| ou | 2
b= - Harduare I |

-~ Config Infomation —

TotalBlocks: [256 | | __YOMap.  [inpus[ v Ourpurs: | e | ———Im il
FieeBlocks: (249 | | piscisteTablee. | 1ol Proset Tabhes | 0

ConfigStahus | |
["Same asModds: | |  PuseProfies Tolal Pulse Frofe | 0 0

For this example, it is only necessary to configure the outputs of the HO-CTRIO?2 to generate
pulses for the connected stepper amplifier. Click “Config I/0”(d) command box.
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The Configure I/O panel is divided into two sections. One section (a) is for Channel 1 Inputs
(A-D) and the other section (b) is for the Outputs (0-3). If working with an H2-CTRIO2,
there would also be a tab for Channel 2. Within Channel 1, note there are Function 1 and
Function 2. Each Channel on a CTRIO(2) module may have up to two Functions assigned.

5
Channed 1 Dlistpasts i

- Inputs| d - Function 1 @

] L=

On Output 1 (c), select the appropriate format for the step amplifier. The example uses Pulse
(Step/Dir), (reference here to Output 0). This tells the CTRIO(2) that Output 0 will be used
as the step signal. Automatically, Output 1 is assigned as the Direction signal.

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

* Options for Output 1 to be Raw disappears and it is assigned
as Slaved to 0 and can no longer be directly changed.

* An option is added to Channel 1 Inputs C and D for them to be Limit Out 0.

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

Click “OK (d) to keep the changes and go back to the CTRIO Workbench home screen.
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A dialog box appears warning that I/O has not yet been mapped to PLC memory. This
warning only occurs if mapping the memory is required. Click “OK, let's map them now”

to open the I/O Map dialog box (also accessible by clicking on “I/O Map” from the CTRIO

Workbench home screen).

Allenlion! x|

NOTE: The cument I0 canfigustion uses cutput data from the PLE to enable
and/or conhgue some of the CTHIU: henchors. | he C1THIU': outputs s
curmently pped, and as & resul, ilabe to the PLC program.

If pous intend to access these cutputs, poull need to map them to PLC memaony.

i g v, i I'd nathver map them later, |

™ Dot show this message apain

1/0 Map

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

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

Ingud Funcions  Dutpet Function: | Syshem Functions |

[ Output 0 - Pulte [Step) Output 1 - Puige [Daection] | |

Inpad [ata (CTREO- Conlioler] Irpuit Dt (CTRID-: Comiindier] Argest [hata [CTRID-Conteoles) Input Dt (CTRA0-HConiroke)
[VA0ZZ 10 = Ditpad Enabiea

V2002 1 = Postion Laaded

Duiput Doty [Controler 2 CTRID]  Qutped Data [Conbiobee>CTRID)  Dutpt Data [Controler2CTRID]  Dufpud Data [Conirolle-: CTRID)

(e 1 e e |

In the Map Display Mode box (a), select “PLC - Mapped Addresses (2 ranges)” mode.

Input Map section tells the CTRIO(2) where to write input data into the PLC. Click

“Enable Write to PLC” (b) check box and type in an address below (c) for “Starting V address
for inputs”. V2000 is used here.
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Note how entering the address changes the display under “Output Functions”, “Output 0 —
Pulse (Step)” Input Data (a). Each variable is a status bit the CTRIO(2) module will write to
the CPU. Clicking on the “System Functions” (b) tab reveals ten more status bit variables that
were also mapped to addresses in the V2000-2025 range.

Input Funchons | DL Fmetinns || System rm@

[ Oupa0-Pube(Stel [ Ouipa1-T- S
Input F Uuput F SystRm Funciinns
Ingut Data [CTRID->Controled _Input Data [T ek erietone l i b '——]
oy sttt 2 : el
Loty D‘j;::'guipem Ingut Data (CTAID-> Controller] fnuut Data [CTAID:
V20224 - Oulpud Active: V20246 - SysCend Criax -
(WALZLS = Uuiput Stalled W2024.7 = Sy-aCmi Complete
W7 = Do Frioe V20250 - Ch1 A
\P? 7 = Cnd Complete V20251 - Chi B
V242 = Chl U
V75 3= ChiD

WANZE R = Nut N Active
utput Data [Contralier S CTR Oulput Data Cq [¥2025:9 = Qut 0 Mode
s L 59 1202510 = Out 1 At #
WIS 11 < Dk 1 Made
Dutput Data (Controller »CTRIO]  Dutput Diata (C

r+30.7 = Process SyCnd

Output Map tells the CTRIO(2) where to read variables out of the CPU. Click “Enable Read
from PLC” (c) and type in an address for Starting V address for outputs. The next available

consecutive address, V2030, is used here. Note the Range field indicates V2030-2061 of the
CPU will be used.

X
Enable Read fram PLC W -
Starting ¥ address for outputs: 2030
i Range: |V2U3U-2DB1

Fange: I

Output kMap

{
ﬁ;zsigned [ Output 3 - Unassigned

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

Workbench home screen.

]
Qutput 0 - Pulse {Step) -

V2022 0 = Quipul Enabled, Outl_OutEnbid
V2022 1 = Position Loaded, Qutd_PosLoded
V2022 2 = Oulpul Suspended, Ould OwlSuspd
V2022 4 = Dutput Actrve, DutD DubActe
V2022.5 = Qutput Stalled, Outd OutStald
V202265 = Cmd Error, Dutl_ CendErmor
V2022.7 = Cmd Complete, DutD CmdCmpit

V2036 = Command Code, Outl_CmdCode
V2037 = Parameter 1, Outd_Param1
V240 = Parameter 2, Outd_Param2
V2026-2027 = Parameter 3, Outd_Param3
V2054 0 = Enable Dutput, Outl EnablUut
V2054 1 = Goto Position, Outl_GotoFos
V2054 2 = Suspend Output, Outd SuspOut
V2054 4 = Drechion, Dutl_Dirchon

V2054 T = Process Cmd, Outll_ProcCmd

Pulse Profile Tables

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

r— Pulse Profiles

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

Using addresses covered in 1/O Map, the controller
will tell the CTRIO(2) to load one of its stored
profiles. The CTRIO(2) will respond when complete.
Then the CPU provides the other parameters of the
move and tells the CTRIO(2) to start. During the
move, the CTRIO(2) notifies the CPU of its status.

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

panel.

1Using a CTRI02 with a Do-more CPU allows use of a ladder instruction, CTAXCFG, where the characteristics of the profile are
defined.
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Edit Pulse Profiles offers a list of profile types on the left. Note the last three profiles are only
valid for use with a CTRIO2. Select Trapezoid Plus (CTRIO2) and optionally give the profile
a name; 10kHz Trap Plus is used here. In the “Frequency Settings” section, enter appropriate
frequency range for the application. The default values were left in place for the example. Press

“OK” to return to Pulse Profile Tables box.

[cdit Pulse profile i

D Pzt

~— Profile Info = i
~F wge
Name: |leHz Tiap Plus Minirwm Freq: |lm Hz Accel Rate: I‘IDOUD pss
M aximum Freg: |lml'.0 Hz Decel Rate: I‘IDOOO pss

Profile Type:

;:szuid * Target position is specified at run time through Pam3.

“Lirve

Syrrmetrical 5-Curve

Dynarmic Positioning 1 Use Encoder for Position -

Diynaric Velociy

?;Ea?:d' . Encoder(mputl (% Chanmel 1 ) Channel 2

Deadband i'.1 GOunts

Calculate Frofile I

The Pulse Profiles Tables newly defined profile
appears as File 1 — 10kHz Trap Plus. The
assignment as File 1 is significant, as profiles
will be specified in ladder by file number alone.
Also, creating a PLS or Preset Table definition
also results in creation of a File. Files are not just
for defining Pulse Profiles.

Click “Exit“ to return to the CTRIO Workbench

home screen.
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Chapter 2: Getting Started.

Download the Configuration

Now that the configuration has been defined, click “Write File” to
save a copy of the configuration to disk. It will save as a “*.CWB”
file that should be kept with the other files and documents for
the project. Note that the Config Status changes to Same as File,
indicating that the disk file and the CTRIO workbench file are

identical.

Rescan |

— Config Infarmation—;

Total Blocks: | 256
Free Blocks: | 249

Rescan |

— Config Infarmation—

Tulel Blocks: [ 258
Once saved, click “Write Module” t0 || fresBincke: [28

write the file to the CTRIO(2) module. T

Note that the Config Status changes | [ &amessrie
to Same as Both, indicating that f
the file on disk, the file in CTRIO
workbench and the file in the

CTRIO(2) module are identical. Filaatatt

Sl Module Mode:
A At this point, the CTRIOQ) |~ R
t module is still in Program mode. Scan Time; e

Click “Goto RUN!” to initiate || MaxScanTime: | 207 us
program execution. The module | posterversionn | @80
will begin reading addresses from the CPU (refer to I/O map) i T
. . > 05 Yersion: LT
to determine what action, if any, to take. Note that Module
Mode changes to Run.

Ba0350 NOTE: It is only necessary to manually switch the CTRIO(2) into Run or Program during testing. During
‘E normal operation, the CTRIO(2) follows changes in the mode of the CPU. If the CPU goes to Stop, the
CTRIO(2) goes to Program. If the CPU goes to Run, the CTRIO(2) goes to Run.

Monitor 1/0

Before moving over to using the CPU to work with the CTRIO(2) module, there is a very
convenient way to verify everything is working as expected from within CTRIO Workbench.
Click “Monitor I/O” on Workbench Panel. The following prompt may appear, asking
whether the system should suspend output reads. Output reads are what the CTRIO(2) does

CTRIO is arrently reading output data from the controfler.
This will interfere with the IO Monitor's ability to contrel CTRIO.

Would you like me to suspend output reads?

to know what the CPU is telling it to do. Suspending them just means that the CTRIO(2)
should temporarily stop taking commands from the CPU. The CTRIO(2) is controlled from
the Monitor I/O panel, answer Yes.
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The CTRIO(2) stops reading addresses from the CPU and the Monitor I/O panel opens.

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

|Last Emor > |0~ No eror | Dones |

Notice the long button at the bottom g T
of Monitor I/O panel, “CTRIO read of P
PLC outputs is >>Suspended<< Click to ;
enable”. When suspended, the Outputs {
address will be highlighted in yellow S vaie
(This is true if you exit Monitor I/O aTakes| &

without re-enabling reads).

Dut3 |

tLPmﬂes: 3 Quit |
b
Monitor 1/0 ll
120 Shshas & Inged Furcions | Dutput Funchions | System Furschions |
| e | s
| gt Statu T U St I3 It Stahis i Outpd Siahis
pvRl i g e v T T e -yl e ] per vt v T
[off [of [of | of [Pusioocive [ Dicole0l [ e =T [ | | —
[ nput Funchions [ Inpet Functions
~Unconfiguied — 7 1 Unconfigred — ~Function 1- ~ Furechion 2 -
[—= EE— — ]
| O — F fE—
= | — =
=t =51 = =i
I I — [T
| CTRID imaxd of PLE outpads s 5 Suspened< Cich o enable. |
D '

Another indication that the output reads have been suspended can be seen on the Monitor I/O
panel.

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

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

Monitor 1/0 N x|
10 Status & Input Functions  Qutput Funcions | System Functions |

| Puise (Step) @‘ Mmiubﬂ@ ‘ @[ @

Command Command Command Cormmand
010 Load Table Hl R i B2 IZ
ID IU Iﬂ |U
= i - i
[ [ v
Enstle Output Enable Dutput Enable 0 utput
G0l Fositon ok Fosstion (oto Fosiion
Suspend [Dutput Sireperd Ooipe S uspend Dtput
Direction
| Process Comenand
Ouput Enzbled [o | Butptt Erabled | 1l |
Position Loaded o Loaded [ =i ]
Output Suspended [oif wspended i || 7]
Output Active o — | =
Duiput Stalled (o — = o]
Command Complete [Of | Command Carmplete [ Command Complets [T Cormmand Comgiete =

| CTRIO tesd of PLE outputs is >>Suspended< Cick to ensble. |
iLmErmr-)j]-Nomu

i

Counter I/O User Manual, 3rd Ed., Rev. E I 2_2 5



- Chapter 2: Getting Started

Run Trapezold w/LImits or Trapezold PLUS
(DL-PLC)

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

PARAMETERS:

(1) [SommandCode]:
0ut-1: 1410
QUE2-3: N+16

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

(3] [Paremetera]

Sat [Peramaterd] - Posttion ! 6 E
Outz-3: ned 5

outH: N0

(#) [ProcessCGmd] |
OuttH1: n28.7
Outz-3: 277

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

(8} [CmdError
OutH1: 1226
Outz-3: 236

(7] [Direction]
Outts1: n+26.4
Outz-3: 27 .4

18) [EnbieOutpul
Qut-1: n+26.0
Out2-3: n.27.0

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

(1) Piesat [ProcessCmd] - GFF
_ [2) Set [Diraction] - ONDFF
.6“‘; s () Sat [EnableCutput] = ON ——

CTAIO:
Culputs putsas B8 specied

™ Pulsa Proflls
completa?

Reset [ENabloutpu] = OFF SQE'

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

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

page.

1: For Command, select 0x10 — Load Table. 110 Status & Input Funciions Output Furctions | Systg
Command “0x10” is used for multiple Pulse (Step] | W"-‘“"'l‘
functions: Load Preset Table, Load PLS or Load Eem— —

a Pulse Profile. We are loading a pulse profile in | [0a0-Losd rable =
this example. r

2: For File Number, select 1. File 1 is the kel |'_J®
Trapezoid Plus Pulse Profile configuration that _ =
was entered earlier. This is Parameter 1 in the Rowea o Ol
flow chart and in the I/O mapping. (7) Frahle Nutpt

3: Press Process Command to tell the CTRIO(2) to LA ?
act on the variables selected in steps 1 - 2. S"S:MC::N c""';""j

4: The CTRIO(2) acts on the Process Command Iﬁ 315
and reports its result as ‘success’ by setting the e ;
Command Complete status bit. This means Postion Loaded
the CTRIO(2) has successfully loaded File 1. If SWW
the CTRIO(2) had been unable to load the file Uﬁ sl
for any reason, the Command Error status bit Cumnarnd Exrun
would have come on as well. o S

| CTRIU read of FLL cutputs iz 33Suspendsddd Chcl
000 NOTE: Loading a table is not instantaneous within the CTRIO(2). |Last Enor > 10 No exror
‘ What the CTRIO(2) just did here took enough time that several
CPU scans would lapse before Command Complete status bit
turned On. Ladder code needs to be written to account for the asynchronous nature of interactions with
the CTRIO(2). Stage is well suited for writing sequential asynchronous code.

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

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

7: Press Enable Output to start the move.
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8: The CTRIO(2):

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

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

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

Monitor If0

140 Status & Input Functions | Dutpul Fulu[iuns] Syl Furiclions

[ Channel 1

f@a
[ Inmut Skahis H‘aJ Mutput Status
& [ el oo Outd [ Outl
af | of off off  [PURSESNE] | Dicrctc:Off 2

| Input Functions

— Unconfigured — Unconfigured

A

| CTRIO read of PLC outputs iz »»Suspendedi< Click to enable.
|Lusl Enn - |D- M e

9: Press the Enable Output button again to

17U Status ¥ Input Funchons  Dutput Functions ] g

Pulse [Step) ‘ Pulse
Command Command
| 0410 - Load Table = |
ID

Fils Murnber ]1_ J

=
vosten  [50a0 [1.

{

[ Enable Dutput
Gofo Pasition Gote
Suspend Dutput Cirspes
Direction
Process Command Froces,
Output Enabled ﬂ Histout Ersbl
Position Loaded [0 Position Loads:
Output Suspended W [uiput Suspen
Output Ackive
Output Stalled | Off
Command Emar W Command E

Command Complete

S_D? Command :303

| CTRIO read of PLC outputs is >>Suspended<< §

| L=zet Erar --» -IJ -Moerrar

release (reset) it. The CTRIO(2) turns Off the Output Enabled status bit.

10: To initiate another move, repeat steps 6 — 9.

Ladder Example

A detailed ladder example is provided in Chapter 9: Output Functions later in this manual.
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