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Chapter 9: Output Functions.

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 Functions.

M DL You can make runtime edits to presets/preset tables from your control program. To make a
M Win  runtime change, a series of commands must be executed which will pass new values to a preset

¥ table or call a different pre-configured table.

Command Codes are passed to the CTRIO(2) module to effect the required edit. Each
Command Code has its own syntax, and all Command Codes must be presented in a particular
SCunnCC:

* The command code and associated parameters must be
loaded into the appropriate memory locations.

* A Process Command instruction must be passed to the CTRIO(2) 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(2) 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(2)) 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(2) 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 turn ON the Process Command bit and
look for the CTRIO(2) module to acknowledge the command with the Command Complete
bit. Finally the program should reset the Process Command bit and set the Enable Output bit
when appropriate. If the Command Error bit is received, the CTRIO(2) module 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 Ofisets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10,16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Parameter 3 0,2 0,4
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- Chapter 9: Output Functions

Parameter 1 Parameter 2 Parameter 3
Command o Code (Word) (Word) (Word)
See Topic in Manual (hex)
DirectLOGIC DirectLOGIC DirectLOGIC DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Load Table, Load a
Pulse Profile (Trapezoid,
Load File S-Curve, Symmetrical 10 File No. (decimal) N/A N/A
S-Curve, Home Search,
Free Form)
. Stop Position,
Load File Trapezoid with Limits 10 File No. (decimal) N/A Optional
(decimal)
Load File Trapezoid Plus 10 File No. (decimal) N/A Target Position
(decimal)
) Dynamic Positioning, Target Position
Load File Dynamic Positioning 10 File No. (decimal) N/A 9
(decimal)
Plus
Load File Dynamic Velocity 10 File No. (decimal) N/A Target Velocity
(decimal)
Clear Preset Table Clear Preset Table 1 N/A N/A N/A
Create Preset Table Create Preset Table 12 Entry Type Pulse Time' N/A
(decimal)
5
Add Table Entry? Add Entry to Preset Entry Type 1 Preset Count
abe Enfy Table 13 (decimal) Pulse Time (decimal)
File 302 | 5
Edit Table Entry? . 2 Entry Number® & Pulse Time Preset Count
: v Edit Preset Table Entry '1\12 & Entry Type4 (hex) (decimal) (decimal)
Edit Preset Table Entr File Entry Number? &2 Pulse T'me1 Preset Count®
Edit and Reload? ! y No. &2 ry Nump ulse i : u
and Reload 15 Entry Type™ (hex) (decimal) (decimal)
Initialize Table on Create Preset Table on 16 Entry Type Pulse Time" N/A
Reset’ Reset (decimal) (decimal)
y . Frequency Duty Cycle Number of
Pulse at Veloci
: y Velocity Mode 20 (decimal) (decimal) Pulses

"1f 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 9-15.

®Entry numbers are defined below.

*Entry types are defined below.

®Follows format of Input DWord Parameter 1.

8Flash ROM is rated for 100,000 writes.

"Counter/Quad Counter Reset must be ON to perform the Edit.
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Chapter 9: Output Functions.

Parameter 1

Parameter 2

Parameter 3

Command
See Topic in Code (Word) (Word) (Word)
DirectLOGIC Manual (hex) DirectLOGIC | DirectLOGIC |  DirectLOGIC
n+10 n+11 n+12 n+0/n+1
Input /Edge &2
Run to Limit Run to Limit 21 Frequency Duty Cycle N/A
(decimal) (0 - 99)*
(Hex/BCD)
Run to Position” " Frequency Function (hex) Target Position
un fo Fostlion Run to Position 22 (decimal) & Duty Cycle (decimal)
Edit Level . Deadband Scaled Level
Response” Update Level 30 Function (hex) (decimal) (decimal)
Write RAM to - 6
ROM7 Write File to ROM 99 N/A N/A N/A

" A value of 0 will generate a duty cycle of 50%.
'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 9-15.
3Entry numbers are defined below.

*Entry types are defined below.

®Follows format of Input DWord Parameter 1.
SFlash 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)

0

Write Output OFF (Reset)

Pulse Output ON

Pulse Output OFF

Toggle Output

Reset Function

[S2 N SR RGO I N

Edits preset that resets count
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- Chapter 9: Output Functions

Pulse Output Profiles (DL PLCs)

The two charts below summarize the capabilities and requirements of the various Pulse Output
Profiles. Information on each is found in this chapter.

= © [ X
) c 0,_9© 3] ES gol oo 0D
@ §8 Suc> ® @ 5B 883 | £0 )
o =5 C 5Ho*+ EE =& 0L'p S o0
3 23 S5e2 s X8 | 032 & | oF
o
o an o= 8= I =3 | ule | x© -
Dynamic
Positioning Plus Specif oo
Yes sepparatélly 250kHz Yes Yes
Trapezoid Plus From controller 9-28
Dynamic One setting
Positioning No for both 9-34
S-Curve Specity 9-7
separately
Symmetrical One setting 65kHz No No 9-8
S-Curve Hard-coded in No for both
Trapezoid pulse profile Specify 9-6
separately
Free Form None 9-12

1The older CTRIO outputs can only achieve 25kHz maximum. CTRIOZ2 outputs are limited to 65kHz when using these profiles.

»
o 5= c L) - —
Ec o cE 3 = 0
-gg °=.9 > ‘_OO g'% og ) [7]
4 S5 O >— L50nE = Q0 o= O O =]
2 — ac?® 5S> S,005 2823 | 2oXs 0 S
5 88 | 998 | §O8E*= EL29ot ©oED | EEGE | 3m >
2 08 | £8. | SgSe |SEDEZ| £532 | 2598 | o- 3
o <0 Owo | OSEES |S=E%wn| WOEE | aveES xo »n
Trapezoid
with Limits Yes Yes Yes Yes 9-21
No Yes Yes
Home
Search 9-9
Run i No No No No
un to
Limit Yes No No 9-54

Fixed, Predefined Profiles

Trapezoid, S-Curve, Symmetrical S-Curve, Home Search and Free Form profiles are the most
basic. The parameters for these profiles are defined in CTRIO Workbench and cannot be

changed programmatically.
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Chapter 9: Output Functions.

Trapezoid Profile

The Trapezoid profile changes the velocity in a linear fashion from the[V] oL
specified Start Frequency until the specified target Position Frequencym Win
reached. During deceleration, the velocity changes in a linear fashion from the
specified Position Frequency until the specified End Frequency and Total Pulses'z NI
reached.

Start Frequency

Edit Pulse Profile

~ Profile Info

Narme: I

Profile Type:

S
Swrnrmetrical S-Curve

Dynamic Positioning

Dynaic Yelocity

Home Search

Free Form

D ynamic Pasitioning Plus [CTRIOZ2]
Trapezaid Fluz [CTRIOZ)
Trapezoid w/Limits [CTRIOZ]

Acceleration Time

X

Peak Freq
1000 Hz

Total Time
10.97 sec

Accel Time
1002 ms

Decel Time
1006 ms

Blocks Used 1

Calculate Profile |

—File Stal
File Mumber 1 Total Pulses: |10000 Accel Time |1 oon ms  [ecel Time: |1000 ms
Total E ntries: Start Freq: [40 Hz Pos Freg I1 o0 Hz End Freq: |40

NOTE: The H=-CTRIO': pulse autputs are limited to 2Z5KHz. This profile has been increas:
to B4KHz to support the Hy-CTRIOZ, while maintaining compatibilpy with the He-CTRIO

|F pou require speeds beyond 64KHz for your Hx-CTRIDZ, considgr using the Dynamic
Puosition Pluz or Trapezoid Flus profiles,

Deceleration Time

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

Accel Time: The amount of time required for the Start
Frequency to ramp up to 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 Trapezoid profile will begin.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

End Freq: The lowest Frequency of movement during deceleration.
The Frequency drops to zero upon reaching this value.

Counter I/0 User Manual, 3rd Ed., Rev. E
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- Chapter 9: Output Functions

S-Curve Profile

The S-Curve profile can be used for applications that are sensitive to sudden changes in the

] o
V] win
M m

rate of acceleration.

Edit Pulse Profile

1~ Profile Infe
Mame:

Profll Type
Tiapezoid

5pmmeliical 5-Curve

Dynanic Fositioning

Dynanic Velocily

Harme Search

Fies Fam

Dynamic Fositioning Flus [CTRIDZ)
Trapeznid Plus [CTRIOZ)
Trapezoid wiLinits [CTRIOZ)

Peak Freq
1000 Hz

Total Time
10.99 sec

Aocel Time
1000 ms

Decel Time
1000 ms

- File St
FieNumber, [ 4 TotalPulses: [10000  AccelTime: 1000 ms  Decel Time: [1000  ms
TotalEnles: | = Statfreq [40  Hz  Posfreg [1000  Hz  EndFreq [0 H:
BlocksUsed: [ 1 MinFreqChanges [3 % MinErty Time: [10 s
MIITE: The HsCTRITS pubs outputs ars miter to 25KHz. This profils has besn inoreassd
Calculate Prafll 1o BaKHz to support the HeCTRID, while maintaining compatbilty with the H CTRID

Cancel

* Total Pulses: The total number of output pulses that will be generated during the S-Curve 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 S-Curve profile will begin.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

End Freq: The lowest Frequency of movement during deceleration. The

Frequency drops to zero upon reaching this value.

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.

9_ 8 Counter I/O User Manual, 3rd Ed., Rev. E



Chapter 9: Output Functions.

Symmetrical S-Curve Profile

The Symmetrical S-Curve profile can also be used for applications that are
sensitive to sudden changes in the rate of acceleration.

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|
- Profilelnta—
Name: Peak Freq i
1000Hz
Protile Type: Total Time
10.99 sec

[ Accel Time
iynamic Po Iy 1000 ms
Diynamic Velocity
Home Search Decel Time
Free Farm 1000 ms

Dynamic Positioning Plus [CTRIOZ)
Trapezoid Plus (CTRIOZ)
Trapezoid w/Limits (CTRIOZ)

File Stal
File Mumber. 0| Total Pulses: 10000 Accel Time: |1000 ms  Decel Time; |1000 ms
TolalEnties: [ — Start Fregq: [40 Hz  PosFreg |1000  Hz  Endfreg |40 Hz
Blocks Used 1
Min Freq Change: |3 % Min Ertry Time: [10 ms
Calculate Profile NOTE: The Hx-CTRID's pulse outputs are limited to 25KHz. This profile has been increased
to 64KHz to support the Hx-CTRIO2, while maintaining compatibiity with the Hx-CTRIO.
Coerl_|

Total Pulses: The total number of output pulses that will be generated
during the Symmetrical S-Curve 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 Symmetrical S-Curve profile will
begin. This also represents the End Frequency.

Pos Freq: The maximum steady state frequency the profile can attain during a move.

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.

Counter I/0 User Manual, 3rd Ed., Rev. E
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- Chapter 9: Output Functions

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
M o execution of a positioning profile.

|Zl Win  There are several Home Search routines to choose from, all with the option to designate

M NI whether you want Limit 1 and/or Limit 2 (a CTRIO(2) 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(2) input.

NOTE: The Home Search profile requires that CTRIO(2) inputs C and/or D are configured for Limit Out 0 or
Limit 2. This is done using the Configure 10 dialog.

Edit Pulse Profile E x|

i Profile Info

Home Search Procedues

Mame: [ Fiun o Linit 1 ot Freguency 1
Fun ta Limit 1 2t Frequency 1. then continue to Liit 2 2t Frequency 2
Fiun to Limit 1 at Frequency 1. then reverse ta Linit 2 at Frequency 2

Profile Type: Run to Limit 1 at Frequency 1. then continue to Count at Frequency 2
Tiapezod Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2
5-Curve
Symmetrical 5-Curve
ynamic Posiioring
Dynamic Yelocit
[ — Fequeray 1 [0 e Lk [G7E =] Events [Fin vt =]
oo Forn
Dynamic Positioning Plus (CTRIO2)
Trapezoid Plus (CTRIOZ] Edit Pulse Profile x|
Trapezoid w/Limits (CTRIO2)
NOTE: The B CTRIDs b [ Frofe nfo Home Search Procedures
& Hid 's pulse outputs are limite: -
10 64kHz to supportthe Fx CTRID2, while mainte | 1o | Fe i o fuoiny ot Ll 2 ot Freaonen 2
1F wou reuite speeds beyond B4KHz for your Hxl Funta Limit 1 at Frequency 1, then revers to Limit 2 2t Frequency 2
rFileStats wLimits profile. Profile Type: Runto Limit 1 at Frequency 1, then continue to Count at Frequency 2
Tiapezond Runto Limit 1 at Frequency 1. then reverse to Count at Frequency 2
File: Number. 4 S.Curve
Symmebical S-Curve
fo=tnc Dynamic Positioring
- D yramic Y elocit
s 1 T — fow [z 5] [rarie =]
Frequency 1: |1000 Hz Limit 1: |Ch1C > Ewent |High level |
Free Form l_ lﬁ
Dynamic Positioning Plus (CTRIOZ) Frequency 2 |100 Hz Limit 2 |Ch1D > Event: |High level hd
Calculate Profile Trapezoid Plus (CTRID2)
Trapezoid weLimits (CTRIOZ]
Cancel NOTE: The H« CTRID's pulse outputs are limted to 25KHz. This profiie has been increased
to B4KHz to support the Hx-CTRIDZ, whie maintairing compatibiity with the Hx CTRID
T il G s G B e i Tz
[ FileStats wndLimits: profile.
File Number: 4
Tatal Entiies:
Blocks Used: 1
Calculale Prafie

Cancel

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

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

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

* Count: (if enabled) The number of output pulse counts
generated at Frequency 2 before terminating.

* Event: Specifies the condition that will terminate this leg of the Home Search.
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Chapter 9: Output Functions.

Home Search Routines
1: Run to Limit 1 at Frequency 1.

A Limit 1 (Home)

Position
- -
>
=
o
% ,,,,,,, Frequency 1
>

Y

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

A Limit 2 (Home) Limit1

Position
>
.é- 7777777777777777777777 Frequency 2
8
s/ e Frequency 1
>

Y

3: Run to Limit 1 at Frequency 1, then reverse to Limit 2 at Frequency 2.
A Limit1 Limit 2 (Home)

Frequency 2

Position
~% >
>
=
%)
% ——————— Frequency 1
>

€
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- Chapter 9: Output Functions

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

A Count (Home) Limit1

Position
E- O LR E Tl EEEEEE Frequency 2
%]
% 7777777777777777777 Frequency 1
>

<

5: Run to Limit 1 at Frequency 1, then reverse to Count at Frequency 2.
A Limit1 Count (Home)

Frequency 2

Position
<% >
>
=
%}
% ——————— Frequency 1
>

~€
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Chapter 9: Output Functions.

Free Form Profile

The Free Form profile allows for stepping between output frequencies with no IZI DL
acceleration or deceleration ramps. Profiles, up to 256 steps, can be imported |ZI Win

from a CSV file. IZ NI
x|
- Profile Infg—————————————————
dit Si
Pt e e
Trapezod elets S
s e
ymmetrical $-Curve
D ymiamic Positoning Delete All
D ynaric Velocit
Home Search
[Dynarmic Positioning Plus (CTRIOZ) Mavelp
Tiapezoid Pius [CTRIOZ)
Trapezoid w/Limits [CTRIOZ) Hove Down
File Nurber; il Import
Total Entries: 1]
Total Pulses: 200 Total Time: 1332 sec
Blocks Used: 1

NOTE: The Hx-CTRIO's pulse outputs are imited to 25KHz. This profile has been increased
4KH; the Hy-CTRID2, while maintaini i ith the H+CTRIO.

OK 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. The contents of a CSV file used to create the profile seen above would appear

like this:
200,20
100,30

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

* Pulse Count: The number of pulses to generate for this step.

* Frequency: The frequency of pulses during this step.

x
Step Number: |3
Fulse Count: IE 1to 2147483647

ID— 20to 25000 Hz [CTRIO)
Frequency: 20 to 65535 Hz [CTRIOZ)
()8 I Cancel
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- Chapter 9: Output Functions

Pulse Output Status/Control Bits and Command

V] o
Codes (DL PLCs) 1 win
Output Status Bit Definitions (Pulse Output) M
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memoty Offsets
CTRIO(2) 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 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,235
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 Read as:
CPU to CTRIO(2) 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 26.4,27.4 Level
Process Command 39, 55 26.7,27.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) 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 Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
DWord Parameter 3 0,2 0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Chapter 9: Output Functions.

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 must prepare the Load Table command (see table on next page), by
[ . selecting Command Code = 0010 Hex/BCD and setting Word Parameter 1 to the File
M Win number of the profile (example: File 1 Trapezoid 1). Then the program sets the process
Command bit and watches for the Command Complete bit. Then the program will clear
|Zl NI 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.

For the Home Search routine, a CTRIO(2) input must be assigned to Limit by the CTRIO
Workbench Configure /0 dialog.

‘é 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.

A Pulse Profile programming example, that loads and runs a pulse profile implementing
the bit/(D)Word addressing suggested in the table on the page 9-16, is discussed in pages
following.
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Command Code and Parameter Definitions

Code Word Parameter 1
Command (Hex/BCD) (decimal) Word Parameter 2 DWord Parameter 3
File Number
Load File from ROM 10 Irapezoid or S-curve N/A
Symmetrical S-Curve
Home Search A
Load File from ROM 10 DynaFr']'fic'\'F‘fggﬁiegmng Target Position (decimal)
Load File from ROM 10 Dyf]g%'}'cu(}‘eﬁ’ggity Target Velocity (decimal)
Run Frequency *
Velocity Mode 20 (CTRIO: 20Hz - 25KHz Duty Cﬂc'e. (01999 | Number of Puises (decimal)
CTRIO2: 20Hz - 64KHz) (decimal)
Run Frequency Input / Edge &
Run to Limit Mode 21 (CTRIO: 20Hz - 25KHz Duty Cycle (0 to 99)* N/A
CTRIO2: 20Hz - 64KHz) (Hex/BCD)
Run Frequency Compare Function & ; ;
Run to Position Mode 29 (CTRIO: 20Hz - 25KHz Duty Cycle (0to 99)* | Desired '”‘(’j”t .F“”IC“O“ Value
CTRIO2: 20Hz - 64KHz) (Hex/BCD) (decimal)

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

Where the fields of the Parameters in the table above are separated by an “&” character, this
indicates 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 used 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 (DWord and Word values for pulse outputs are
unsigned integers). Then the program will turn ON the process Command bit and look for
the CTRIO(2) module to acknowledge the command with the Command Complete bit.
Finally, the program will reset the process Command bit and set the Enable Output bit when
appropriate. If the Command Error bit is received, the CTRIO(2) module was unable to
process the command due to an illegal value in either the Command Code or parameter files.
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Chapter 9: Output Functions.

Running a Trapezoid, S-Curve, Symmetrical S-Curve Profile, Home Search or
Free Form Profile on CTRIO(2) YO & Y1

M o

The required basic steps for a DL-PLC to run a Trapezoid, S-Curve, Symmetrical S-Curve
profile, Home Search or Free Form profile are outlined in this table. The steps coordinate with

| win  the flow chart steps on page 9-21 (left hand side). Pulse Output Status/Control Bits are shown
p pag p
NI on the following page.
PLC Control | PLC Status g LC Confrol | PLC Status
utputs Base | Inputs Base
Steps| Name | puipulsBase| inpuls Base (éddr - vznso) (é\ddr - vzonn) Action
Pragrl Prgel ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
1 Corcnongg"d V2040 V2040 Set o 10 (Load Stored Profile)
File # of stored profile,
Parameter 1 V2041 V2041 determined by user
Target Position: User Defined
2 N/A N/A (DWord)
Parameter 3 | V2031 - V2030 V2031 - V2030 Target Position is only used with
Trapezoid Plus and Trapezoid with
Limits
Process Turn ON until Command Complete
3 Command V2056.7 G221 status bit is returned (see step 4)
Command
When ON, Profile is now loaded,
4 Complete vao22.7 C127 clear Process Command bit (step 3)
Status N/A N/A
Command ON if Command or Parameters are
5 Error V20226 C126 invalid
6 | Set Direction V2056.4 0224 Set ON or OFF for Direction of Rotation
Enabl N/A N/A
7 Ou?puet V2056.0 €220 Turn ON to start pulses
Output Enable When ON, module is confirming
8 Status v2022.0 €120 Enable Output
Outout N/A N/A When ON, module is pulsing, OFF
9 Active pStatus V2022.4 G124 with Enable Status ON = profile has
completed
Disable Turn OFF when pulse status is OFF
10 Output V2056.0 NA G220 /A and Enable Status is ON
1 Suspend \2056.2 229 Turn ON to “pause” output pulses
Output ' without resetting pulse count
12 Output /A V20222 VA 122 ON when out pulse train has been
Suspended ) suspended
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- Chapter 9: Output Functions

Run Pulse Profile

(Trapezoid, S-Curve, Symmetrical S-Curve,

Home Search, Free Form)
(IBoxes)

‘ Start '

PARAMETERS:

(1) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Y
Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

Y
Execute CTRLDPR (IB-1001)
"CTRIO Load Profile”

Error

o-18 |

Success
or Error?

Success

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0ON?

Y

Yes \ Handle Error /
»a

Y

CTRIO:
Outputs pulses as specified

Pulse Profile
complete?
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Chapter 9: Output Functions.

Run Pulse Profile
(Trapezoid, S-Curve, Symmetrical S-Curve,
Home Search, Free Form)
(DL-PLC)

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]:
Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

[CmdComplete]

=ON?

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
=ON?

(5) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(6) [Direction]
Out0-1: n+26.4
Out2-3: n+27.4

(1) Reset [ProcessCmd] = OFF
(7) [EnableOutput] (2) Set [Direction] = ON/OFF

Out0-1: n+26.0 (3) Set [EnableOutput] = ON
Out2-3: n+27.0

(8) [OutputEnabled] v
Out0-1: n+22.0
Out2-3: n+23.0

No
[OutputEnabled]
=ON?
Y
Yes : Handle Error ;
Y
CTRIO:

Outputs pulses as specified

Pulse Profile
complete?

Reset [EnableOutput] = OFF

l¢
°<
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DirectLOGIC Programming Examples Overview

NOTE: 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

M oL 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

Win  appropriate Pulse Profile Table File Number (decimal) stored in V3000 for this example. You

NI must turn CO on to load and run the pulse profile. C2 controls the pulse output direction.
The example program on the following page 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 C0 will load and run
the pulse profile.
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Chapter 9: Output Functions.

First Scan
SIP? LD Load Table Command
1 i K10 0x10 (Hex)
L ouT Command Code
V2040 Register
Initialize Settings
Co LD Table File Number
2 n V3000 (Decimal)
This rung loads the Pulse Profile Table number ouT Parameter 1: Profile
from V3000 into Parameter 1 register. ] V2041 File Number
B2056.7
SET ) Process Command
G1 Initialize Setti
nitialize settings
4( SET ) Complete

Direction Control

c2 82?56.4
3 i i { ouT ) Direction
Initialize Settings Command Command
Complete Complete Error
c1 B2022.7  B2022.6 B2056.7
4 I I I I /H/ ( RST ) Process Command
This rung waits for the Command Complete bit with B2056.0
no Command Error before Enabling the Output. 4( SET ) Enable Output

Initialize Settings
Cco C1

Initialize Setti
s (RoT) s e
This rung stops the pulse output by B2056.0
disabling the Enable Output bit. - RST ) Enable Output
B2056.7
4( RST ) Process Command
6 (END)

Trapezoid with Limits Profile

Trapezoid with Limits is used for homing an axis by stopping a movement based on limit inputs
tied to one or two input channels of the CTRIO2. Several combinations of input events are
available to trigger the deceleration to the creep frequency and to trigger the actual stop. One of
the possible stop triggers is position. If used, indicate the desired stop position in Parameter 3.
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Trapezoid with Limits (CTRIO2) Profile

V] o
V] win
M m

9-22 I

Trapezoid with Limits (CTRIO2) profile is only available when using a CTRIO2 module.
Trapezoid with Limits is a homing routine, typically used to find a hard reference point for the
axis. There are other routines to home an axis, but this is typically the one to use. 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.

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

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

Allows output rates up to 250kHz.

hAE S

When Stop Trigger is position, it is a variable (parameter 3 in the output memory map), 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.

This 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: This profile requires that CTRIOZ2 inputs C and/or D are configured for Limit Out X, where X is the
output channel being used.

Decel Trigger: The CTRIO2 input used 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

inpuo). 5
Event: The edge of the limit O e e G
switch used as the Decel T

IFthe StopTrigger is a Limit Swatch, the profile decels to the Creep Frequency and stops at the
Stop Limit Switch.

Trigger.
Stop Trigger: The CTRIO2

input or position that stops the
output. If Position is selected,
Parameter 3 in the output

Profile T If the Stop Trigger is Position, the profile resets the internal position counter [or encoder
Laiecd position] to 0 at the Decel Limit Switch, and then dynamically runs to the position specified by
Trapezoid the output's Parameter 3.

Syrmetrical S-Curve

Dynamic Posilicning

Dynamic Velocily

Home Search

Fes Form

Dynaric F'osllonmg Plus (CTRIOZ)
Trapezoid Plus (CTR

Trapezoid w/Limits IIT 1102

Decel Trigger: [Liri Setch on Ch1C ¥ Event [Rising Edge =]

Stop Trigger: | Limt Swichon Ch10 @] Event [RisngEdge =]

Minimum Freq: |100 Hz  AccelRate: [10000 pps

Masinum Freq [10000 | Hz  DecelRate: [10000 Ppt
memory map defines the target e T
position. This is relative to 0, =
. . . Use Encoder for Position
which is clocked in when the N [—T— e
EncoderInput: & Channel1 € Charmel 2

Total Entries: -
Bllocks Used: 1

Decel Trigger Event condition
is met. Position can be positive
or negative.

Event: The edge of the limit
switch used as the Stop Trigger.
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® 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 during the acceleration period.
® 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.

* 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

)
o
Am
=
5
S

Velocity

Y s

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

-
o

Ag
2
o
=]

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.

v
o
]
=
o
5

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.

9_2 "I' I Counter I/O User Manual, 3rd Ed., Rev. E



Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command

V] o
Codes (DL PLCs) 1 wi
Output Status Bit Definitions (Pulse Output) M w
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memotry Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)

Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 222,232
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

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 R
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,21.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) 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 Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Qutput Start (octal)
DWord Parameter 3 0,2 0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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Load and Run a Trapezoid with Limits Profile

Example: You will need to have a Trapezoid Plus or Trapezoid with Limits 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.

Run Trapezoid With Limits

(IBoxes)
NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectL OGIC user
manuals for DL05, DLO6 and DL205.
PARAMETERS: Make sure a CTRIO (IB-1000)
"CTRIO Config"
(1) [Parameter3] is programmed at top of ladder
Out0-1: n+0-1
Out2-3: n+4-5 l
(2) [Direction ] Execute CTRLDPR (IB-1001)
Outo-1: n+26.4 "CTRIO Load Profile”
Out2-3: n+27.4
(3) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

Error
(4) [OutputEnabled]

Outo-1: n+22.0
Out2-3: n+23.0

Success
or Error?

(5) [OutputActive]
Outo-1: n+22.4
Out2-3: n+23.4

Success

Stop Trigger
= Position?

No

Set [Parameter3] = Position

<

v

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=ON?

A 4

Handle Error

CTRIO:
Outputs pulses as specified

[OutputActive]
=oN?

Reset [EnableOutput] = OFF
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Run Trapezoid With Limits
(DL-PLC)

NOTE: An example program using these IBoxes can be
found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

(1) Set [CommandCode] = 10 (hex)
(2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

PARAMETERS:

(1) [CommandCode]:
Out0-1:n+ 10
Out2-3:n + 16

(2) [Parameter1]:
Out0-1: n + 11
Out2-38:n + 17

(3) [Parameter3]:
Out0-1: n +0-1
Out2-3: n + 4-5

[CmdComplete]
=0ON?

(4) [ProcessCmd]:
Out0-1: n +26.7
Out2-3: n +27.7

(5) [CmdComplete]:
Out0-1: n +22.7
Out2-3:n +23.7 [CmdError]

=0ON?

(6) [CmdError]:
Out0-1: n +22.6
Out2-3:n +23.6

(7) [Direction]:
Out0-1: n +26.4
Out2-3: n +27.4 Reset [ProcessCmd] = OFF

(8) [EnableOutput]:
Out0-1: n +26.0
Out2-3: n +27.0

(9) [OutputEnabled]:
Out0-1: n +22.0

Stop Trigger
Out2-3: n +23.0 o

= Position?

(10) [OutputActive]:
Out0-1: n +22.4
Out2-8: n +23.4

NO Set [Parameter3] = Position

Y
(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=ON? A

Handle Error ;

CTRIO
Outputs pulses as specified

Reset [EnableOutput] = OFF
>3
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The following example program loads and executes a Trapezoid with Limits Profile that was
M o created using CTRIO Workbench Pulse Profiles dialog. These profiles can only be used with
a CTRIO2 module. The Pulse Profile number is stored in V3000. Turning on CO will load

Win the pulse profile and target position, and run the profile.

6

_FirstScan

it

LD

K10

ouT
CommandCode

V2040

LD

V3000

ouT
Parameter1

V2041

ProcessCmd
B2056.7
SET |

J{SET)

Direction
B2056.4
{ ouT )

CmdCeomplete CmdError
c1 52‘022‘.7 82‘022‘5

ProcessCmd
B2056.7

1 I 1 I /v‘/r

co

{ RST )

EnableQutput
B2056.0

L——{ SsET )

c1
{ RST )

EnableOutput
B2056.0

———-o RsT )

ProcessCmd
B2056.7

L——{ RsT )

{ END )
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Trapezoid Plus (CTRI02) Profile
Trapezoid Plus

Trapezoid Plus is used for executing trapezoidal moves to a position value. The b o
desired position is specified in Parameter 3. The sign of the value of the Target V] win
Position (Parameter 3) determines the direction of the pulse train ouptut. This M NI
profile allows for different acceleration and deceleration rates. Also, Trapezoid

Plus will accept a new target position to be entered while the output is in motion. The proper
sequence of events for using this profile can be found in the previous flow charts and those
that follow.

The Trapezoid Plus (CTRIO2) profile is only available when using a CTRIO2 module.
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 in the output memory map) 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.

x
(Poflelnfo e
Name: Mirierum Freq: [100 Hz  AccelRae [10000 pos
Marimum Freq, [10000 Hz Decel Rate: 10000 pss
Profile Type:
Trapezoid * Taget postion is specified at un time through Pam3.

S-Curve

Symmetrical S-Cuive

Dynaric Postioning

Diypnamic Velocity

Home Search

Ftee Form

Diynamic Postioning Plus [CTRID2]

Trapezoid wiLimits [CTRIDZ)

- Fie Stats—————————————

FileNumber: [ 2

ToldEnties: [ —
BlocksUsed | 1

iculste Frofile

4: Allows output rates up to 250kHz.
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Trapezoid Plus, contd
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
Puoflelnfo————————————— G

Name: Mirienum Freg: |100 Hz  AccelRate [10000  pos
Masamum Freg: |10000 Hz Decel Rate: |‘\DUJU pss

Profile Type:

Trapezoid * Taget posthion is specified at un time through Pamad.

Luve

Symmetrical 5-Curve

Dynarnic: Posilioning

Dynamic Velocity

Home Search

Fres Form Inputs & Channel 1l € Ghannel 2

Dyniamic Posiioning Pus (CTRID2]
Trapezoid w/Limits [CTRIOZ)

- File Stats

FileNumber: | 2
ToalEnries: [ =
BlocksUsed | 1

® 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 during the acceleration period.
Decel Rate: The rate at which the output frequency will decrease during the deceleration period.

* 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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Pulse Output Status/Control Bits and Command

Codes (DL PLCs)

Output Status Bit Definitions (Pulse Output)
M DL Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

V] win Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
M NI CTRIO(2) 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 22.2,23.2
Output Active 36, 52 22.4,23.4
Output Stalled 37,53 22.5,23.5
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-memoty Offsets e
CPU to CTRIO(2) 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 26.7,27.7 Rising Edge

* Not used in ladder. Controlled by the sign of the Target Position (Parameter 3) value.

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(2) 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 Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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PARAMETERS:

(1) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

(4) [OutputActive]
Out0-1: n+22.4

Run Trapezoid PLUS
(IBoxes)

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

|

Out2-3: n+23.4

Execute CTRLDPR (I1B-1001)
"CTRIO Load Profile"

Error

Success

NOTE: An example program using these IBoxes
can be found in the Appendices of the DirectLOGIC
user manuals for DL05, DL06 and DL205.

NOTE: The sign of the value in the Target Position
(Parameter 3) determines the direction of the pulse
train output.

or Error?

Success

*{

(1) Set [Parameter3] = Position
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

[OutputActive]
= ON?

A 4

: Handle Error ;

Reset [EnableOutput] = OFF

Goto another
Position?

A
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Chapter 9: Output Functions.

Run Trapezoid PLUS
(DL-PLC)

NOTE: An example program using these IBoxes
can be found in the Appendices of the DirectLOGIC

user manuals for DL05, DL06 and DL205.

(1) Set [CommandCode] = 10 (hex)

PARAMETERS: (2) Set [Parameterl] = File # (decimal)
(1) [CommandCode]: i

Out0-1: n+10

Out2-3: n+16

Set [ProcessCmd] = ON

(2) [Parameterl]
Out0-1: n+11
Out2-3: n+17

(3) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

NOTE: The sign of the value in the Target Position
(Parameter 3) determines the direction of the pulse
train output.

[CmdComplete]
Ol

(4) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(5) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
= ON?

(6) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(7) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(8) [OutputEnabled] Reset [ProcessCmd] = OFF
Out0-1: n+22.0 I
Out2-3: n+23.0 V{

(9) [OutputActive]
Out0-1: n+22.4
Out2-3: n+23.4

(1) Set [Parameter3] = Position
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

[OutputActive]
= ON?

Reset [EnableOutput] = OFF
A

Goto another
Position?
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Load and Run a Trapezoid Plus Profile

The following example program loads and executes a Trapezoid Plus or Trapezoid with Limits
Profile that was created using CTRIO Workbench Pulse Profiles dialog. These profiles can
|Z[ po  only be used with a CTRIO2 module. The Pulse Profile number is stored in V3000 and the
Wi Target Position is stored in V3001-V3002. Turning on CO will load the pulse profile and
" target position, and run the profile.
X| NI

_FirstScan reTTTTTTTT T T TR T T T A S ST N
SPO LD ! The sign of the value in the Target Position (Parameter 3) !
1 | I determines the direction of the pulse train output. Inthe !
K10 I DirectLOGIC programming example below, the value in I
I V3001 (BCD DWORD) is converted to Signed Decimal 1
ouT I DWORD in V2030 when CO is turned ON. 1
L CommandCode ! !
V2040 I DirectSOFT 1
1 1
1 o 1
co 1 0 LDD 1
2 T} LD 1 |
! V3000 ! ‘ V3001 !
I 1
1 1
ouT 1 1
 E— Parameter1 I 1
V2041 | |
\ INV 1
L1 LDD 1 1
V3001 : ADDB :
1 K 1
ouTD
S Parameter3 ! !
V2030 ! ouTD 1
: ] V2030 :
ProcessCmd 1 1
B2056.7 b e e e e e — = a
SET )
c1
L sET )
CmdComplete CmdError ProcessCmd
c1 B2022.7 B2022.6 B2056.7
s — I - { RsT )
EnableOutput
B2056.0
SET
Co c1
4 —H { RsT )
EnableOutput
ProcessCmd
B2056.7
RS
5 END )
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Chapter 9: Output Functions.

Dynamic Positioning Plus and Dynamic Positioning Profiles

Dynamic Positioning Plus and Dynamic Positioning profiles are very similar and are covered
M DL (ogether in this section. The table below summarizes their differences.

V1 win

Change Encoder
M NI oo Position Source target Accel/decel Maximum | 0 | Requires
position on ramps pulse rate Possible CTRIO2
the fly
Dynamic Specify
Positioning Plus From controller Yes separately 250kHz Yes Yes
Dynamic One setting 1
Positioning From controller No for both 65kHz No No

TThe older CTRIO outputs can only achieve 25kHz maximum. CTRIO2 outputs are limited to 65kHz when using these profiles.

The Dynamic Positioning profile is a trapezoidal profile with identical acceleration/deceleration
rates and identical starting/stopping 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.

Edit Pulse Profile . |

1~ Prafile Info

L — Minimum Frec: [40 Hz
Masimum Freq: [1000 Wz

Profile Type:

Trapezid Accel Rate: 11000 pss

Symmetioal 8 Curve

O pramic Welaciy NATE: The HieCTRID's plss sutputs ats it to 25KHez. This profls hss besi increased
Home Search 10 64Hz to support the Hix CTRIDZ. whie maintairing compatiiy with the HCTRIC

Free Farm
Dynamic Posiioning Plus (CTRIOZ)
Trapezoid Plus [CTRID2)
Trapezoid w/Limits (CTRIOZ)

1f you tequire spesds bevond E4KHz for your Hi-CTRID2, consider using the Dynanic
Fasiion Plus profie

~File Stats
FileNumber: | 4
Total Entiies: [ —
BlocksUsed: | 1

Calculate Profile

Cancel

® Minimum Freq: The frequency at which the profile will begin and stop.
® Maximum Freq: The maximum steady state frequency the profile can attain during a move.

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

Counter I/0 User Manual, 3rd Ed., Rev. E I 9_35



- Chapter 9: Output Functions

Dynamic Positioning Plus (CTRIO2) Profile

V] o
V] win
V m

The Dynamic Positioning Plus (CTRIO2) profile is only available when using a CTRIO2
module. The profile resembles a Dynamic Positioning Profile, but adds three 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.

3: 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.

See Dynamic Positioning Profile for a general description of this profile.

x
Profle Info- .
Meme: MrimumFreq [100  Hz  AccelRate [10000  pss
Profile Type: Masimuen Freq [10000 Hz Decel Rate: [10000 st
rapeacid
Luve Fu e
ur

Encoder Input  * Channel1 " Channel 2
ScaeFactor I Deadband: [0 counts
*Seloct counter chanmelconfgued 2 a quad courler.
’Exmwﬁmm

Dy Plus (CTRIOZ)
Trapezoid Plus (CTRIO2)
Trapezoid wiLimds [CTRIDZ)

Fie Stats.

FieNumber | 2
TolEnties: [~
BlocksUsec: | 1

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 during the acceleration period.
Decel Rate: The rate at which the output frequency will decrease during the deceleration period.
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.
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Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command Codes

(DL PLCs) V] o
Output Status Bit Definitions (Pulse Output) ] win
Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3. M m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memotry Offsets
CTRIO(2) to CPU DEVNETS, MODBUS from Input Start (octal)
Output Enabled 32,48 22.0,23.0
Position Loaded 33,49 221,231
Output Suspended 34,50 222,232
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
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 Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1, 271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39,55 26.7,27.7 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(2) 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(2)

DEVNETS, MODBUS

Word Offsets: WinPLC, EBC, PBC,

V-memory Offsets
from Qutput Start (octal)

DWord Parameter 3

0,2

0,4
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- Chapter 9: Output Functions

Dynamic Positioning/Dynamic Positioning Plus, (contd)

For Dynamic Positioning/Positioning Plus only, the motion limits of Min Frequency,
|ZI DL Max Frequency, and Acceleration rate come from the CTRIO Workbench Profile. After
Win  loading a Dynamic Positioning/Positioning Plus Profile, setting the Enable Output causes
NI the CTRIO(2) module to assume a position of 0 pulses. The program should write the

target position in DWord Parameter 3, and set the Go to Position bit. This will cause the

CTRIO(2) module to set both Pulses Active and the New Position Loaded bit, then begin to

output pulses. The number of pulses and direction are determined by the CTRIO(2) module

based on the difference between the current location and the specified target location.

The program can monitor the state of the Pulses Active bit and the New Position Loaded bit to

P ey 7| PVt P | CIRIO(2) Pl Outut tae
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

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(2) module has received the new state of the control bit.
You do not have to wait on the CTRIO(2) module 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(2) module 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.

The following pages show a DirectLOGIC programming example that executes a Dynamic
Positioning/Positioning Plus pulse profile using the bit/(D)word addressing in the table on
page 9-39.

The sign of the value in the Target Position register

(Parameter 3) determines the direction of the pulse Dlreai(;FT
train output. In the DirectLOGIC programming 1| || P2 so00
example to the right, BCD 5000 is converted to —
decimal -5000 when CO is turned ON. You could -
load (LD) a V memory location instead of using a —
constant as shown in the example. —
ADDD
- KA1
ouTD
L V3000
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Chapter 9: Output Functions.

Dynamic Positioning or Dynamic Positioning Plus
Using the CTRIO(2) YO0 and Y1

The required basic steps for a DL-PLC to run Dynamic Positioning or Dynamic Mo
Position Plus are outlined in this table. The steps describe the sequence and Win

coordinate with the ladder code sequence on page 9-41. NI
PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base | Outputs Base | Inputs ase .
Steps| Name Addr = V2030 Addr = V2000 (é\ddr = V2030) (Iéddr = VZUUU) Action
ey ey ontrol Relay) | (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
1 C°g‘0r2§”d V2040 V2040 Set to 10 (Load Stored Profile)
File # of desired
2 Parameter 1 V2041 /A V2041 /A Dynamic Positioning Profile
Process Turn ON until Command Complete
3 Command V2056.7 c227 status bit is returned (see step 4)
Command
When ON, Profile is now loaded
4 Complete V2022.7 G127 i . ;
Status /A /A clear Process Command bit (step 3)
5 Command V20226 126 ON if Command or Parameters are
Error ) invalid
Turn ON to assume 0 position,
6 |Enable Output|  V2056.0 N/A G220 N/A Turn OFF to d|sabllte, pulses and zero
position
Output Enable When ON, pulses are now enabled
! Status N/A v2022.0 N/A c127 and last position is retained
V2031 / Target position: User defined
8 Parameter 3 | V2031 / V2030 V2030 (DWord)
Go To N/A /A Starts pulses with direction to obtain
9 - V2056.1 G221 the new position relative to previous
Position position.
Position When ON, Go To position is
10 Loaded Status v2022.1 c121 acknowledged
Outout Active /A /A When ON, module is pulsing, OFF
11 gt atus V2022.4 (124 with Position Loaded status ON =
new position move has completed
Go To Turn OFF to be ready to load a new
12 Position V20961 WA c221 /A position
13 Suspend \/2056.2 999 Turn ON to “pause” output pulses
Output ' without resetting pulse count
Output ON when out pulse train has been
14 Suspend N/A V2022.2 N/A (122 suspended

Repeat steps 7-10 to seek the next position.
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- Chapter 9: Output Functions

Dynamic Position or Dynamic Position PLUS
(IBoxes)

. An example program using these IGoxes can
be found in the Appendices of the DirectLOGIC user

- manuals for DL05, DL06 and DL205.
Start

PARAMETERS: Make sure a CTRIO (1B-1000)

“CTRIO Config"

(1) [EnableOutput] is programmed at top of ladder

Out0-1: n+26.0
Out2-3: n+27.0

(2) [OutputEnabled]
Outo-1: n+22.0
Out2-3: n+23.0

Execute CTRLDPR (IB-1001)
"CTRIO Load Profile"

(3) [Parameterd]
Out0-1: n+0-1
Out2-3: n+4-5

Error
(4) [GotoPosition]

Outo-1: n+26.1
Out2-3: n+27.1

Success
or Error?

(5) [PositionLoaded]
Out0-1: n+22.1
Out2-3: n+23.1

Success

Set [EnableOutput] = ON

[OutputEnabled]
-ON?

(1) Set [Parameter] = Position
(2) Set [GotoPosition] = ON

[PositionLoaded]
ON?

Reset [GotoPosition] = OFF

CTRIO:
Outputs pulses as specified

w
Position?

At Position?

Reset [EnableOutput] = OFF

l¢
‘
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Chapter 9: Output Functions.

Dynamic Position or Dynamic Position PLUS
(DL-PLC)

: An example program using these [Boxes can
be found in the Appendices of the DirectLOGIC user

- manuals for DL05, DLO6 and DL205.
Start

(1) Set [CommandCode] = 10 (hex)
PARAMETERS: (2) Set [Parameter1] = File # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]
Out0-1: n+10
Out2-3: n+16

(2) [Parameteri]
Outo-1: n+11
Out2-3: n+17

[CmdComplete]
IN?

(8) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Outo-1: n+22.7
Oute-3: n+23.7

[CmdError]
=0ON?

(5) [CmdError]
Outo-1: n+22.6
Out2-3: n+23.6 (1) Reset [ProcessCmd] = OFF
(2) Set [EnableOutput] = ON
(6) [EnableOutput]

Out0-1: n+26.0
Out2-3: n+27.0

Error

{

(7) [Outputenabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=ON?

(8) [Parameter3]

0ut0-1: n+0-1 <t
Out2-3: n+4-5 *
(1) Set [Parameter3] = Position
(9) [GotoPosition] (2) Set [GotoPosition] = ON

Out0-1: n+26.1
Out2-3: n+27.1

(10) [PositionLoaded]
Out0-1: n+22.1
Out2-3: n+23.1

[PositionLoaded]
—ON?

Reset [GotoPosition] = OFF

[
*‘

CTRIO:
Outputs pulses as specified

No
New

Position?

At Position?

Reset [EnableOutput] = OFF

l¢
‘
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Dynamic Positioning/Positioning Plus Example

The following example program runs a Dynamic Positioning/Positioning Plus pulse profile.
M DL Turn on CO to load the profile number and process the command. The first move starts
Win  at position count = 0. Turning on C2 will start the pulse output to position specified in

NI 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
L LD Load Table Command
1 11 K10 0x10 (Hex)

Of

V2040 Command Code Register

c
B

Initialize Settings

¥ Lo Table File Number Thi -
’ | K1 ; is rung loads Dynamic
; (Decimal) Positioning profile.
our V2041 Parameter 1: Profile File
Number

Cc1
L———( PD ) Initialize Settings Complete

Initialize Settings
Complete

C1 B2056.7

I ( SET ) Process Command
c3 Go to Position Change Complete
— ’J

Command Command

Complete Error
B2|02I2.7 BZI022.6 BZ?S;;T
! | ——=F (RST)._Process Command ;e rung waits for the Command
c2 B2056.0 Complete bit with no Command
zd —————( SET ) Enable Output Error before Enabling the Output.
Go to Position Start B2056.1

RST ) Goto Position
Go to Position Enable
StartBit ~ Output

c2 B2056.0 h) - _

5 ¥ 1 V3000 Target Pulse Count Position P—"S rtUBglmagS th?

arget Fuise Loun

OB 030 Parameler 3: Target Position into Parameter
Pulse Count 3 register.

c3
Go to Position 4( PD ) Go to Position Change Complete
Change Complete

. 7 PUSET) cotorositon TN _run%starts the pulse output to the

I Position Count specified in Parameter 3.
Initialize Settings

Cco B2056.0

—F ( RST Enable Output
B o T B e,
: isabling the Enable Output bit.
RST ) Frocess Command Ityadso resets the position count
00.
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Chapter 9: Output Functions.

Dynamic Velocity Profile

The Dynamic Velocity profile is a trapezoidal profile with the directional
acceleration and deceleration rates specified. The target velocity is located in a|ZI DL
memory register in the CPU/controller. Once the CPU/controller initiates them Win
profile, output pulses will be generated at the target velocity until the CPU/
controller disables the output pulses. NI

Edit Pulse Profile

Clockwise AccelRate 11900 pss
Clockwise Decel Rate 11000 pss
Counter-clackwise Accel Rate 1000 pss
Counter-clockwise Decel Rate 11000 pog

stioning Plus (CTRIOZ)
T s
Trapezaid wilimits (CTRIOZ)

File Stats

FieMumber: | 4
TotalEntiies: [ -
Blocks Used: | 1

Calculate Profile

® Clockwise Accel Rate: The clockwise rate at which the output will ramp up from 0Hz
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 0Hz.

* Counter-Clockwise Accel Rate: The counter-clockwise rate at which the output will ramp
up from OHz 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 0Hz.

Dynamic Velocity Profile
For the Example that follows you will need to have a Dynamic Velocity profile configured
as Table File Number 1 using the Configure I/O dialog box. You will also need to have the
appropriate Target Velocity (signed decimal) stored in V3000 for this example. You must turn
CO on to initialize the settings and enable the output.
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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.

V] o
V] win
V] m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) 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 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
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.

Output Control (D)Words (Pulse Output)

Control Bit Bit Offsets: WinPLC, EBC, V-memory Offsets Read as:
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output 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

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.

Word Control
CPU to CTRIO(2)

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

V-memory Offsets
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(2)

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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Chapter 9: Output Functions.

Dynamic Velocity (contd)

For Dynamic Velocity, the motion limits of clockwise acceleration and deceleration, and
M DL counter clockwise acceleration and deceleration come from the CTRIO Workbench Profile.
M Win  The target velocity is stored in a register in the CPU/controller. The program needs to
|z[ NI 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 and
setting the Process Command bit. 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.
The following pages show a programming example that executes a Dynamic Velocity pulse

profile using the bit/(D)word addressing in the table below.
Dynamic Velocity using the CTRIO(2) YO and Y1

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

PLC Control PLC Status
PLC Control | PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
Steps| Name _ = Addr = V2030 | Addr =VY2000 Action
?gﬂro}vwz(?r%? ‘(\gﬂro;vwzg%? (Control Relay)| (Control Relay)
D2-240 D2-240
1 command | yaod V2040 Set to 10 (Load Stored Profile)
File # containing CW accel/decel and
2 | Parameter 1 V2041 N/A V2041 N/A CCW acecel/decel
Process Turn ON until Command Complete
8 Command V2056.7 G227 status bit is returned
Command
When ON, Profile is now loaded,
4 C%rtzﬂ,e;e VA va022.7 VA G127 clear Process Command bit
Command ON if Command or Parameters are
5 Error V20226 C126 invalid
Turn ON to ramp to target velocity,
6 | Enable Output V2056.0 N/A (220 N/A Turn OFF to disable pulses.
7 Parameter 3 | V2031 / V2030 N/A V2031 / V2030 Target velocity: User defined (DWord)
8 O”tggtﬁgt"’e /A V2022.4 /A C124 When ON, module is pulsing
Suspend Turn ON to “pause” output pulses
9 Output V2056.2 N/A c222 N/A without resetting pulse count
Output ON when out pulse train has been
10 Suspended N/A V2022.2 N/A C122 suspended
The sign of the value in the Target Velocity register DirectSOFT
(Parameter 3) determines the direction of the pulse hat D 0
train output. In the DirectLOGIC programming —
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- Chapter 9: Output Functions

Dynamic Velocity

(IBoxes) * An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

PARAMETERS:

Make sure a CTRIO (IB-1000)
"CTRIO Config"
is programmed at top of ladder

(1) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(2) [EnableOutput] i

Execute CTRLDPR (1B-1001)
Out0-1: n+26.0 "CTRIO Load Profile"
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Error
Success

or Error?

Success

(1) Set [Parameter3] = Velocity
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0N?

: Handle Error ;

CTRIO:
Outputs pulses as specified

Set [Parameter3] = Velocity

A

Velocity?
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Chapter 9: Output Functions.

Dynamic Velocity

(D L'PLC) OTE: An example program using these [Boxes can

be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.
(1) Set [CommandCode] = 10 (hex)

PARAMETERS: (2) Set [Parameter] = File # (decimal)
(3) Set [ProcessCmd] = ON

(1) [CommandCode]:
Out0-1: n+10
Out2-3: n+16

(2) [Parameter1]
Out0-1: n+11
Out2-3: n+17

[CmdComplete]
=0ON?

(3) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(4) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
=ON?

(5) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(6) [Parameter3]

Outo-1: n+0-1
Out2-3: n+4-5
I (1) Reset [ProcessCmd] = OFF
(7) [EnableOutput] (2) Set [Parameter3] = Velocity
Out0-1: n+26.0 (3) Set [EnableOutput] = ON

Out2-3: n+27.0

(8) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=ON?

X

CTRIO:

Outputs pulses as specified Reset [ProcessCmd] = OFF

Set [Parameter3] = Velocity

New
Velocity?

Counter I/0 User Manual, 3rd Ed., Rev. E I 9_ 47



- Chapter 9: Output Functions

Dynamic Velocity Example

The following example program executes a Dynamic Velocity pulse profile. Turn CO on to load
M DL the profile number, process the command and enable the output. The Target Velocity needs to

be specified inV2030. The velocity can be changed “on the fly” by entering a different value into
Win - v2030. The sign of the value in the target velocity register controls the pulse output direction.
NI Clearing the Output Enable bit will always suspend pulsing.

_FirstScan
_FirstScan LB
SPO K1
t—l
ouT
Command Code
Register
= w2040
This rung loads the Dynamic Yelocity profile into Parameter 1.
Initialize Settings LD
co K1
2 | |
ouT
Farameter 1, Profile File
Mumhber
W2041
Frocess Command
B2056.7
SET
This rung weaits for the Command Complete bitwith no Command Errar befare Enabling the
Qutput,
Initialize Settings Command Camplete Command Errar Frocess Command
o B2022.7 B2022E B20456.7
3 | | | o = {( ReT
Enable Output
B2056.0
L seT
This rung stops the pulse output by resetting the Enable Output bit, B2056.0.
Initialize Settings Enable Cutput
GO B2056.0
s _L+ ( Rer
Process Command
B2056.7
—( Rsr
5 ( eno )
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Chapter 9: Output Functions.

Velocity Mode

Velocity Mode is used to set the output to a frequency and duty cycle. M o

‘E NOTE: Velocity Mode controls the pulse outputs directly from the CPU/controller program. No |Z[ Win
CTRIO Workbench Pulse Profile is required for this mode. |Z[ N

Velocity Mode is not defined or created using the Pulse Profiles Table

dialog in CTRIO Workbench. However, the output must be configured for Pulse
(Step/Direction) or Pulse (CW/CCW) using the Configure IO dialog. The profile parameters
are specified in CPU/controller memory registers. There are no acceleration ramps with
Velocity Mode. The output will step directly to the specified frequency and to the specified
duty cycle.

The 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. There is no ramping to the target frequency. With a step count of OxFFFFFFFE the
pulse output will continue indefinitely until the control program disables the output.

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.
Refer to the following table for a DirectLOGIC programming example that executes a Velocity
Mode pulse profile using bit/(D)word addressing.
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- Chapter 9: Output Functions

Pulse Output Status/Control Bits and Command Codes
(DL PLCs)

Output Status Bit Definitions (Pulse Output)

V] o
V] win
V] wi

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(2) 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 22.2,23.2
Output Active 36, 52 224,234
Output Stalled 37,53 22.5,23.5
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-memoty Offsets R
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 264,274 Level
Process Command 39, 55 26.7,21.7 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
CPU to CTRIO(2)

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

V-memory Offsets
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(2)

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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Chapter 9: Output Functions.

Velocity Mode Control on CTRIO(2) YO and Y1

PLC Control | PLC Status | [FL:C Control 1 PLC Status
Outputs Base | Inputs Base Outputs Base | Inputs Base )
Steps Name Addr = V2030 Addr = V2000 Addr = V2030 | Addr=V2000 Action
Sy Sy (Control Relay)| (Control Relay)
(Bit-of-Word) | (Bit-of-Word) -240 -240
Command Set to 20 Hex
! Code V2040 V2040 (Pulse at Velocity)
Run frequency, decimal
2 Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz-64000Hz
Duty cycle (1-99) (can leave 0 for
3 Parameter 2 V2042 /A V2042 WA 58%) decimal
Number of pulses (DWord); set to
4 Parameter 3 | V2031 / V2030 V2031 / V2030 FFFFFFFF for no limit, Hex
_— Set ON or OFF for
5 Set Direction V2056.4 (224 Direction of Rotation
Process Turn ON Command Complete
6 Command V2056.7 C227 status bit is returned (see step 7)
When ON, command has
7 COSTaqLind V2022.7 C127 been accepted, clear Process
N/A N/A Command bit (step 6)
Command ON if Command or Parameters
8 Error V20226 C126 are invalid
9 Enable Output V2056.0 G220 Turn ON to start pulses
10 | Disable Output|  V2056.0 N/A G220 N/A Turn OFF to start pulses
Suspend Turn ON to “pause” output pulses
" Output V20562 Ca22 without resetting pulse count
12 Output WA V20222 /A c122 ON when out pulse train has been
Suspended ) 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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- Chapter 9: Output Functions

Velocity Mode
(I Boxes) 2 An example program using these I5oxes can

be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
. . "CTRIO Config"
(1) [Direction] is programmed at top of ladder
Out0-1: n+26.4
Out2-3: n+27.4 l

(2) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

Execute CTRVELO (IB-1013)
"CTRIO Velocity Mode"

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Success

(4) [Parameterl]

Out0-1: n+11 or Error?
Out2-3: n+17

(5) [Parameter2]
Out0-1: n+12 <&
Out2-3: n+20 v

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
= ON?

CTRIO:
Outputs pulses as specified

Set [Parameterl] = Frequency
Set [Parameter2] = Duty Cycle

New Frequency
or Duty Cycle?

Reset [EnableOutput] = OFF

1

Change
Direction?
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Chapter 9: Output Functions.

Velocity Mode
(DL-PLC)

(1) Set [CommandCode] = 20 (hex)

PARAMETERS: (2) Set [Parameter1] = Frequency (decimal)
(3) Set [Parameter2] = Duty Cycle (hex)
(1) [CommandCode]: (4) Set [Parameter3] = Pulse Count (decimal)
8::2-1 ::12 (5) Set [ProcessCmd] = ON

(2) [Parameter1]
Outo-1: n+11
Out2-3: n+17

(3())":;!‘&'"&1‘8;2] [CmdComplete]
ut0-1: n+-

Out2-3: n+20

(4) [Parameter3)]
Outo-1: n+0-1
Out2-3: n+4-5

(5) [ProcessCmd]
Outo-1: n+26.7
Out2-3: n+27.7 [CmdError]

=ON?

(6) (CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(7) [CmdError]

Out0-1: n+22.6
Out2-3: n+23.6 Reset [ProcessCmd] = OFF

(8) [Direction] T
Outo-1: n+26.4 *(
Oute-3: n+27.4 Handle Error

(1) Set [Direction] = ON/OFF

(2) Set [EnableOutput] = ON

(9) [EnableOutput]
Outo-1: n+26.0
Out2-3: n+27.0

(10) [OutputEnabled]
Outo-1: n+22.0
s [OutputEnabled]

=ON?

CTRIO:
Outputs pulses as specified

Load new
parameters

New Frequency
or Duty Cycle?

Reset [EnableOutput] = OFF

Change
Direction?

Reset [EnableOutput] = OFF

Counter I/0 User Manual, 3rd Ed., Rev. E I 9_ 5 3



- Chapter 9: Output Functions

Velocity Mode Example

The following example program loads and executes a Velocity Mode pulse profile. For Parameter
M DL 3, a specific number of pulse output counts can be specified or if set to “fHH” Hex, the pulse
win  output will remain ON at the specified Target Velocity until the output is disabled. Once
" running, velocity and duty cycle can be changed on the fly by loading new values into V2041

and V2042 respectively.
First Scan
SIP? D Load Velocity
1 1T K20 Mode
L 0x20 (Hex)
ouT V2040 Command Code
- . Register
Initialize Settings
ICOI LD Target Velocity
2 a V3000 (Decimal)
This rung loads Target .
Velocity, Duty Cycle and L O o0a Rpa’i'“e"" 1:
Pulse Gount into the un Frequency
Parameter registers. ) " 0 specifies 50%
| duty cycle (Hex)
ouT Parameter 2:
| V2042 Duty Cycle
LDD Kt Kffffffff (Hex) specifies unlimited pulse
| count; use decimal value otherwise
ouUTD Parameter 3:
— V2030 Target Pulse
Count
B2056.7
L ( SET ) Process Command
C1
( Initialize Settings
SET ) Complete

Set Direction
Cc2 B2056.4
||

3 | ( ouT ) Direction
Initialize
Settings Command Command
Complete Complete Error
I(:1I le02|2.7 B2022.6 82?56-7 Thi its for th
4 ) RST ) Process Command is rung waits for the
H b H \ ) Command Gomplete
B2056.0 bit with no Command
SET ) Enable Output Fﬁg%&g&re Enabling
Initialize Settings
co C1 - .
Initialize Settings .
5 e (RST ) ™ Compiete  This rung stops
the pulse output b
B2056.0 d|sab||ng, the Enable
L (RST ) Enable output  Output bit.
6 (END)
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Chapter 9: Output Functions.

Run to Limit Mode

Run to Limit is used to make a simple move to a limit input on the CTRIO(2) M o
module. If using a CTRIO2 module, consider using Trapezoid with Limits )
instead. M Win

Run to Limit Mode is not defined or created using the Pulse Profiles Table dialog M w

in CTRIO Workbench. However, an output must be configured for Pulse (Step/

Direction) or Pulse (CW/CCW) using the Configure IO dialog. Also, an input must be
configured as a limit for the Output channel to be used. The profile parameters are specified in
CPU/controller memory registers. There are no acceleration ramps with Run to Limit Mode.
The output will step directly to the specified frequency and duty cycle.

The user specifies the frequency, pulse train duty cycle and which edge of which limit input to
stop at. When the Limit is reached the pulse output is disabled.

‘E 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.

Set Word Parameter 1 to the desired Frequency. Set Word Parameter 2 Low Byte to the Duty
Cycle and the High Byte to the appropriate Input and signal Edge. 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.
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Pulse Output Status/Control Bits and Command

Mo Codes (DL PLCs)
V] win

o w 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-memoty Offsets
CTRIO(2) 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 22.2,23.2
Output Active 36, 52 22.4,234
Output Stalled 37,53 22.5,23.5
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-memoty Offsets Read as:
CPU to CTRIO(2) 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 26.4,27.4 Level

Process Command 39,55 26.7,27.7 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(2) DEVNETS, MODBUS from Output Start (octal)
Command Code 0,6 10, 16
Word Parameter 1 1,7 11,17
Word Parameter 2 2,8 12,20
DWord Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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Chapter 9: Output Functions.

Run to Limit Mode, contd

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(2) module input terminal to use for the limit. The low byte specifies the duty cycle.

EdgetoSeek | GRCTIEYS | B o &0 | (but cycle ot 070
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 11 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 at Velocity on CTRIO(2) YO0 and Y1 until Discrete Input Limit
Dynamic Velocity Example

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

V] o

appropriate Target Velocity (signed decimal) stored in V3000 for this example. You Win

must turn CO on to initialize the settings and enable the output. NI
PLC Control | PLC Status PLC Control PLC Status
Outputs Base| Inputs Base Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (éddr =I‘£i20|30) (é\ddr =I\a20|00) Action
sy iy ontrol Relay)| (Control Relay
(Bit-of-Word) | (Bit-of-Word) D2-240 D2-240
Command Set to 21 Hex
! Code V2040 V2040 (Run to Limit Mode)
Set initial run frequency, decimal
2 | Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
VA VA E;tlec} disg;etete indpL{ty edg(le in1h§9h)
e, low byte = duty cycle (1-
3 | Parameter 2 V2042 V2042 Example: rising input 1D at Duty =
45%, set this parameter to 212D Hex
- Set ON or OFF for
4 | Set Direction V2056.4 G224 Direction of Rotation
Process Turn ON Command Complete status
> Command V2056.7 c227 bit is returned (see step 6)
When ON, command has been
6 C%TTand V2022.7 c127 accepted, clear Process Command
atus N/A N/A bit (step 5)
Command ON if Command or Parameters are
! Error v2022.6 C126 invalid
8 gﬁ?m V2056.0 N/A 0220 N/A Turn ON to start pulses
Output ON while pulsing, OFF when limit has
9 Active Status N/A V20224 N/A G124 stopped pulsing
Suspend Turn ON to “pause” output pulses
10 Output V2036.2 N/A G222 N/A without resetting pulse count
Output ON when out pulse train has been
11 Suspended N/A V2022.2 N/A G122 suspended
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Chapter 9: Output Functions.

Run To Limit Mode
(IBoxes)

Make sure a CTRIO (IB-1000)
“CTRIO Config"
is programmed at top of ladder

PARAMETERS:

(1) [Direction]
Out0-1: n+26.4

Out2-3: n+27.4 l

! An example program using these [Boxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DL06 and DL205.

(2) [EnableOutput] Execute CTRRTLM (IB-1011)

Out0-1: n+26.0 "CTRIO Run To Limit Mode"
Out2-3: n+27.0

(3) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

Error
Success

or Error?

Success

&
<

(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
=0ON?

Reset [EnableOutput] = OFF

A

CTRIO:

1

Outputs pulses as specified

Limit reached?

Set Frequency
Set Duty Cycle

: Handle Error ;

New Frequency
or Duty Cycle?

Change
Direction?
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Run To Limit Mode
(DL-PLC)

(1) Set [CommandCode] = 21 (hex)
(2) Set [Parameter1] = Frequency (decimal)
PARAMETERS: (3) Set [Limit-Duty] = xxyy (hex)
(4) Set [ProcessCmd] = ON

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parametert]

Out0-1: n+11
Out2-3: n+17

[CmdComplete]
(3) [Limit-Duty] =ON?
Out0-1: n+12
Out2-3: n+20

(4) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

(5) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

[CmdError]
-ON?

(6) [CmdError]
Out0-1: n+22.6
Out2-3: n+23.6

(7) [Direction]
Out0-1: n+26.4 Reset [ProcessCmd] = OFF

Out2-3: n+27.4 I

&
<

(8) [EnableOutput] v Error
Outo-1: n426.0 (1) Set [Direction] = ON/OFF
Out-3: n+27.0 (2) Set [EnableOutput] = ON

(9) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

KEY:
[OutputEnabled]
. -oN?
Xxyy (nex): Reset [EnableOutput] = OFF
xx: Limit

A
00 = Cht Input C High

10 = Ch1 Input C Low

<
01=Ch1 Input D High v

11=Ch1 Input D Low

02 - Ch2 Input G High CTRIO:

12 = Ch2 Input C Low Outputs pulses as specified Set Frequency

Set Duty Cycle

03 = Ch2 Input D High
Ch2 Input D Low

yy: Duty Cycle

New Frequency
or Duty Cycle?

Change
Direction?

Limit reached?
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Chapter 9: Output Functions.

Run to Limit Mode Example

The following example program loads and executes a Run to Limit Mode pulsem oL
profile. Turn on CO to run the profile. CTRIO input C or D must be assigned to
Limit for this profile. Once running, velocity and duty cycle can be changed on the [%¢] Win

fly by loading new values into V2041 and V2042 respectively. NI
First Scan
SPO D Load Run to
1 [ | K21 Limit Mode
Initialize Settings 0x21 (Hex)
L_|ouT V2040 Command Code
Register

This rung loads the Target Velocity, .
5 Limitmpgut, Edge and Dguty Cyclet|¥1to__ Lo s000 Target Velocity

the Parameter registers. (Decimal)

ouT Parameter 1:
] V2041 Run Frequency

LD Ko 0 specifies: Rising Edge, Ch1 C,
] 50% Duty Cycle (Hex)
- out V2042 Parameter 2 register:

Edge, Input, Duty Cycle
B2056.7

4( SET ) Process Command
C(1 Initialize Setti

nitialize Settings
SET ) Complete

Set Direction

c2 B2056.4
3 | (ouT)  Direction
Initialize Settings Command Command
Complete Complete Error This rung
c1 B2022.7  B2022.6 82(1)56.7 \évaits for éhe
4 | | £ (RST) Process Command Cgmg?gt%
B2056.0 bit with no
SET ) Command Error
Enable Output  hefore Enabling
Initialize Settings the Output.
co C1
5 +F {RsT) Initialize Settings
. Complete
Thlts r?rgg 3topglihe hulse B2056.0
outpu isabling the L (RsT
Enable Oyutput bit. ) Enable Output
6 (END)
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Run to Position Mode

Run to Position is used to make a simple move to a new position. If usinga CTRIO2 module,
consider using Dynamic Positioning Plus instead. Dynamic Positioning Plus is almost always
|Z[ DL the better choice.

M Win  Run to Position Mode is not defined or created using the Pulse Profiles Table dialog in CTRIO

M NI Workbench. However, an output must be configured for Pulse (Step/Direction) or Pulse (CW/
CCW) using the Configure IO dialog. Also, an input must be configured as a counter. The
profile parameters are specified in CPU/controller memory registers. There are no acceleration
ramps with Run to Limit Mode. The output will step directly to the specified frequency and
duty cycle. Use caution when choosing the frequency to avoid stalling a stepper.

The user specifies the target frequency, pulse train duty cycle, input function to compare,
direction and target position. The current position is obtained from the specified Input Function
(i.e. Quadrature counter). When the current position satisfies the comparison specified, the
pulse output is disabled. The comparison of the current and target positions can be based on
greater than or equal to or less than operators.

‘E 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 generating output
pulses at a steady frequency until some value has been reached on a counter input. Select the
direction using the direction bit. 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.

Word Parameter 3 specifies the value that Input Function will compare against.
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Chapter 9: Output Functions.

Pulse Output Status/Control Bits and Command Codes (DL

PLCs) o
V] win
Output Status Bit Definitions (Pulse Output) v m
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(2) 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 22.4,234
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 ReE I
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Output Start (octal)
Enable Output 32,48 26.0,27.0 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,27.7 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(2) 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 Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output Start (octal)
DWord Parameter 3 0,2 0,4
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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 at Velocity on CTRIO(2) until Input Function Value Position

M o
Win
NI
PLC Control PLC Status
guLtgu(t;g'g;gL ﬁbﬁtfté‘;‘fe Outputs Base | Inputs Base )
Steps| Name Addr = V2030 Addr = V2000 (E\ddr =I‘{320|30) (é\ddr =IVRZl)|00) Action
ey ey 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, decimal
2 | Parameter 1 V2041 V2041 CTRIO: 20Hz-25000Hz
CTRIO2: 20Hz - 64000Hz
Bit Eii%s 815|-12:'[CF0mptariS(tm
its 11-8: Input Function to use
3 |Parameter2) V2042 /A V2042 /A Low Byte: Duty cycle (1-99) (can
leave 0 for 50%) Hex
V2031 / Specified position for Input Function
4 | Parameter 3| V2031/V2030 V2030 DWord to compare against, decimal
5 |SetDirection  \V2056.4 C224 Set ON or OFF for
Direction of Rotation
Process Turn ON Command Complete status
6 Command V20567 c227 bit is returned (see step 7)
Command When ON, command has been
7 Stat \V2022.7 Cc127 accepted, clear Process Command
atus bit (step 6)
c N/A N/A onirC
ommand N if Command or Parameters are
8 Error V202256 C126 invalid
9 gﬂi‘m V2056.0 N/A 0220 N/A Turn ON to start pulses
Output ON while pulsing, OFF when position
10 Active Status NiA V20224 N/A C124 is reached
Suspend Turn ON to “pause” output pulses
" Output V2056.2 N/A G222 N/A without resetting pulse count
Output ON when out pulse train has been
12 Suspended N/A V2022.2 N/A Cc122 suspended
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- Chapter 9: Output Functions

Run To Position Mode
(IBoxes)

2 An example program using these I5oxes can
be found in the Appendices of the DirectLOGIC user

manuals for DL05, DLO6 and DL205.

PARAMETERS: Make sure a CTRIO (IB-1000)
i "CTRIO Config"
(1) [Direction] is programmed at top of ladder

(2) [EnableOutput] Execute CTRRTPM (IB-1012)

Out0-1: n+26.0 "CTRIO Run To Position Mode"
Out2-3: n+27.0

(3) [OutputEnabled]

Error

Success
or Error?

Success

i
e
(1) Set [Direction] = ON/OFF
(2) Set [EnableOutput] = ON

[OutputEnabled]
—ON?

Reset [EnableOutput] = OFF

A

v D

CTRIO!
Outputs pulses as specified Set Frequency
Set Duty Cycle

Change
Direction?

Position
reached?

New Frequency
or Duty Cycle?
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Run To Position Mode
(DL-PLC)

(1) Set [CommandCode] = 22 (hex)
(2) Set [Parameter1] = Frequency (decimal)
(3) Set [Funct-Duty] = xxyy (hex)
(4) Set [Parameter3] = Position (decimal)
(5) Set [ProcessCmd] = ON

PARAMETERS:

(1) [CommandCode]:
Outo-1: n+10
Out2-3: n+16

(2) [Parametert]

Out0-1: n+11
out2-3: n+17
@ (FunctDuty [CmdComplete]
unct-Dut
=0ON?
Outo-1: n+12
Out2-3: n+20

(4) [Parameter3]
Out0-1: n+0-1
Out2-3: n+4-5

(5) [ProcessCmd]
Out0-1: n+26.7
Out2-3: n+27.7

[CmdError]
=0N?

(6) [CmdComplete]
Out0-1: n+22.7
Out2-3: n+23.7

(7) [CmdError]

Outo-1: n+22.6 Reset [ProcessCmd] = OFF
Out2-3: n+23.6

(8) [Direction] *:
Outo-1: n+26.4
Out2-3: n+27.4 (1) Set [Direction] = ON/OFF

(2) Set [EnableOutput] = ON

(9) [EnableOutput]
Out0-1: n+26.0
Out2-3: n+27.0

(10) [OutputEnabled]
Out0-1: n+22.0
Out2-3: n+23.0

[OutputEnabled]
=0N?

Reset [EnableOutput] = OFF

A

KEY:

xxyy (hex):

<
o Funct v T
00

CTRIO:
10 Outputs pulses as specified Set Fraquency
o1 Set Duty Cycle
1"
02
12
03
13

Change
Direction?

Position
reached?

New Frequency

Duty Cycle
¥y: Duty Cy or Duty Cycle?
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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. Turn on CO to run the pulse profile. Once running, |Z DL
velocity and duty cycle can be changed on the fly by loading new values into V2041 Win

7

and V2042 respectively.
The CTRIO Config IBox sets up the CTRIO module in Slot 2.

The CTRIC has been configured to use V2000 through V2025 for its input data and
V2030 through Y2060 for its output data.

[X] m

If the Run to Position Mode parameters are OK, setthe Direclion Bit and Enable the
output.

CTRRTPM_Success
1 UUI

CTRIO Config
CTRIO IB-1000
CTRIO# K1
Slot Local K2
Workspace V400
Input V2000 -V2025
Output V2030 - V2061
This CTRIO Run to Position Mode IBox sets up Output #0 in CTRIO #1 to output pulses
at a Frequency of 1000 Hz. Using the "Greater than Ch1/Fn1" comparison, the output will
remain active until the input of 1500 is reached.
CTRIO Run To Position Mode
T”‘—[?UTP'“‘ CTRRTPM IB-1012
— |7
CTRIO# K1
Qutput # KO
Freguency K1000
Function K10
Duty Cycle KO
Position K1500
Workspace V401
Success c100
Error c101
. CTRIO Read Error Code
CTRRTPM_Failure CTRROER 1B-1014
C101
I
CTRIO# K1
Workspace V402
Error Code V403

Out_0_Direction
B2056.4
out |}

This rung stops the pulse count by disabling the Enable Qutput bit.

Try_RTPM
co

Out_0_Enable
B2056.0
L { out

Cut_0_Enable
B2056.0
RST

—F

Reset Count
C3
|

In Count Reset
B2054.1
out )

{ eno )

9_ 6 8 I Counter I/O User Manual, 3rd Ed., Rev. E



Chapter 9: Output Functions.

Run to Position Mode Example

The following example program loads and executes a Run to Position Mode pulse profile. Turn
on CO to run the pulse profile. Once running, velocity and duty cycle can be changed on the fly
Mo by loading new values into V2041 and V2042 respectively.

Win
NI

First Scan
SPO )
1 { | K22 Load Run to Position Mode0x22 (Hex)
Initialize Settings SUT
V2040 Command Code Register
co D
2 {1} V3000 Target Velocity (Decimal)
ouT
This rung loads Target Velocity, V2041 Parameter 1: Run Frequency
Compare format, Duty Cycle, o )
Input Function and Position K1000 Specifies Parameter 3 is Greater than or Equal to

. Ch1Fn1 Val d 50% dut le (H:
Compare Value into the 1 Value and 0% duty cycle (Hex)

Parameter registers. V2042 Parameter 2: Function/Duty Cycle

- -
o] Q [S]
o =3

Specified position to compare against Input
V3001 " f
Function Value (Decimal)
outD V2030 Parameter 3: Input Function DWord value
for Position Comparison
B2056.7

SET ) Process Command

c1
4( SET ) Initialize Settings Complete

Set Direction
c2 B2056.4
3 |} (ou'r) Direction
Initialize
Settings Command
Complete Complete
c1 B2022.7  B2022.6 B2056.7
| |

4 i |} 4 £ (RST ) Process Command |This rung waits for the Command
Command 52056.0 Complete bit with no Command Error
Error (‘'SET ) Enable Output before Enabling the Output.

Initialize Settings

co c1

) ( itiali i
5 £ ( RST ) Initialize Settings Complete This rung stops the pulse

B2056.0 output by disabling the
RST ) Enable Output Enable Output bit.
Reset Count

c3 B2054.1
6 |} {ouT ) Input Counter Reset
. (END)
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Raw Output

>

The CTRIO(2) module supports Raw output mode. This " @m
mode allows the CPU/controller program to have direct access | @
M oL to the module’s output points. Each output can be configured |, @"°
[V] win  for Raw output mode and each will have a unique control bit. i @ e
M m Refer to Outpur Control Bit Definitions (Raw Mode) in ZM@ "
Appendix A for Raw output control bit addressing. @ e
D
VZ@ QD '
0@ | ILriLr
V;@ @LT
@VT

The module output terminals are
represented by the 0, 1, 2, and 3 boxes
(0 and 1 for the HO-CTRIO(2)) on
the Outputs tab at the right side of this
Configure 10 dialog box.
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Chapter 9: Output Functions.

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.

V] o
V] win
V] m

Status Bit Bit Offsets: WinPLC, EBC, PBC, V-memory Offsets
CTRIO(2) 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

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 rileo
CPU to CTRIO(2) PBC, DEVNETS, MODBUS from Qutput Start (octal)
Enable Output 32,48 26.0/26.8, 27.0/27.8 Level
Go to Position 33,49 26.1,271 Rising Edge
Suspend Output 34,50 26.2,27.2 Level
Direction 36, 52 26.4,27.4 Level
Process Command 39, 55 26.7,271.7 Rising Edge

Output Control (D)Words (Pulse Output)

Word Control Word Offsets: WinPLC, EBC, PBC, V-memory Offsets
CPU to CTRIO(2) DEVNETS, MODBUS from Output 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(2)

DEVNETS, MODBUS

Word Offsets: WinPLC, EBC, PBC,

V-memory Offsets
from Output Start (octal)

DWord Parameter 3

0,2

0,4

Pulse output control Offsets are listed in the order of Outputs 0/1, 2/3.
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PARAMETERS:

(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8
Out2: n+27.0
Out3: n+27.8

(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

(3) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

*(4) [SysOutStat]
Out0: n+25.8
Outt: n+25.10
Out2: n+25.12
Out3: n+25.14

*Optional way
of monitoring
output

Raw Output

(I BOXGS) "+ An example program using these IBoxes can
be found in the Appendices of the DirectLOGIC user
manuals for DL05, DLO6 and DL205.

Set [EnableOutput] = ON

\ 4

CTRIO:
Turns ON [RawOutput]

[OutputEnabled]
=ON?

[SysOutStat]
=ON?
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Raw Output
(DL-PLC)
‘ Start '
Y
PARAMETERS: Set [EnableOutput] = ON
(1) [EnableOutput]
Out0: n+26.0
Out1: n+26.8 Y
Out2: n+27.0 CTRIO:
Out3: n+27.8 Turns ON [RawOutput]
(2) [RawOutput]
Output 0
Output 1
Output 2
Output 3

[OutputEnabled]
=ON?

(3) [OutputEnabled]
Out0: n+22.0
Out1: n+22.8
Out2: n+23.0
Out3: n+23.8

*(4) [SysOutStat]
Out0: n+25.8
Out1: n+25.10
Out2: n+25.12
Out3: n+25.14

[SysOutStat]
=ON?

*Optional way
of monitoring
output
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