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Document Conventions

This style or symbol: Indicates:

ATTENTION: Identifies information about practices or
circumstances that can lead to personal injury or death,
property damage, or economic loss. Attentions help you:
e identify a hazard

¢ avoid the hazard

e recognize the consequences

Words shown in bold (e.g., Any item or button that you must click on, or a menu name

DriveExplorer or OK) from which you must choose an option or command. This will
be an actual name of an item that you see on your screen or
in an example.

Words shown in bold italics, An item that you must type in the specified field. Thisis
enclosed in single quotes information that you must supply based on your application
(e.g., 'Controllerl") (e.g., a variable).

Note: When you type the text in the field, remember that you
do not need to type the quotes; simply type the words that
are contained within them (e.g., Controllerl).

The text that appears inside of this gray box is supplemental
information regarding the lab materials, but not information
that is required reading in order for you to complete the lab
exercises. The text that follows this symbol may provide you
with helpful hints that can make it easier for you to use this
product. Most often, authors use this “Tip Text” style for
important information they want their students to see.

Note: If the mouse button is not specified in the text, you should click on the left mouse button.
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Equipment List

This list provides the user with CCBB components to complete a simple positioning system.

Only the products marked with an asterisk (*) will be needed for the examples in this
document.

One (1) 22D-D2P3N104 PowerFlex 40P*

One (1) 1763-L16BBB MicroLogix 1100

One (1) 1203-USB*

One (1) PC with DriveExplorer Software (version
5.01 or later)*

One (1) 1606-XLS 24V power supply

One (1) 2711C-T6C PanelView C600
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Objective

The follow configurations are provided for setting up the PowerFlex 40P in position control
mode using StepLogic Setup Position Wizard within DriveExplorer software. Once created,
establish communication between the drive, micrologix, and PVc as outlined in the Position
QS. This application example will simulate a smart position sequence where position, logic,

and dwell time at position are dependent on the operations being performed on the work
piece as it moves down an assembly line.
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Configuration

Connecting the Drive to the Computer

ATTENTION: High Voltage Shock Hazards and Arc Flash Hazards Exist. Do

not remove cover unless ALL power is removed. Verify this by checking if the
Power switch is in the off position or by unplugging the drive demo. The front
cover must be in place prior to applying power to the PowerFlex 40P demos.

During this lab, do not remove the covers.

Povenrfizy: 1203-USB ==
Converter T
T —=>
o HMHI0Cale — USBCable e
L LTTTTI __T]j'_ :hT—AH

1. Install the 1203-USB Driver onto your PC included with the device.

2. Connect the USB cable to the Converter.

3. Connect the USB cable to computer USB port.

4. Connect the 22-HIM-H10 Cable to the Converter.

5. Remove the cover and connect the RJ485 connector to the DSI port on the PowerFlex 40P.

6. Turn on the PowerFlex 40P power, the Converter gets it power from the drive.
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Connecting the Equipment

1. With the power off, wire the motor and incoming power to the PF40P
2. Wire the encoder.

3. Apply appropriate 3 phase power to the drive.
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Connecting the PowerFlex 40P with DriveExplorer

1. Install DriveExplorer™ from the CD included with the 1203-USB device. If you want to
control the drive or Autotune from the software you will need DriveExplorer Full.

2. Click the Windows Start button. From the resulting menu select Programs > DriveExplorer
Application > DriveExplorer.

If there is a DriveExplorer shortcut on the desktop, you may double-click it to launch the
application.

DriveExplorer™

3. If the Danger dialog appears, read it and click OK.
4. Maximize the DriveExplorer window, so it fills the entire screen.
RSLinx may compete for control of the computer’s serial port.

If RSLinx is running, right-click on its icon in the service tray of the computer’s task
bar, and select Shutdown RSLinx.

5. Click on Explore > Configure Communications. Modify the window as below. Port number
may vary on different computers.

Configure Communication

" Ethernet

. . - Checksum Tepe
* Serial Part: COME & BCC

Baud: 115200 - " CRC-16

Cornr. Timeaut |4 -

[v Show Hidden Pararneters Contral Timeout | 5 -

Defaultz k. | Cancel |

6. Click OK.

7. Click Explore > Connect > Serial Point-to-Point from the menu.
You can also click on the Connect to Serial Point-to-Point button. i%q
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This PowerFlex 40P screen should appear.

oW s 2RE 5 -5 08 =5 e

T S PowerFlex 40P

= Mode 1: - PowerFlex 40P
PowerFlex 40P

=0 -PowverFlex 40P 3P 460 1.0HP
3P 460V 1.0HP

Parameter Lisk
-1 Parameters
Basic Display
Easic Program
Adwanced Program

Enhanced Program Port: O
suvrcen Lhply o Revision: 2.001 Series: A
=-1 - 1203-USE USE ko DSI PﬂWEfﬂm

Parameter Lisk
Cuskam Views
Compare Resulks

‘ =L
L,

Feedbhack

0.00 B0.00
Hz
0.00

= NOTE: If this screen does not appear, your communications may be configured
improperly. Check ‘Configure Communication’ under Explore in the menu bar.
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Resetting Defaults and Performing Autotune

1. Select Parameter List in the left file structure window of DriveExplorer.

2. Within the Linear List, double-click on parameter 41 [Reset To Defalts] and select Factory
Reset. Click OK.

1:0.37 Stop Made Rarnp, CF
1:0.38 Speed Reference Pasitioning
o - o

4.0 ~emd Tieee A
41 - Reset To Defalts

Ligt Selection |Advanc:ed |

=
32 Serial M
List:

i
<@

F

I Walue Factary Fiset v

i Fready/Id] _ Rea |
Internal Y alue = =

F Factory Fizet

F

F

F .

p Iin 0

1 Max 1
Default 0 Select Defaulll

Ok I Cancel | Apply |
T T T ST
* 1:0.59 Opto Outl Level a
*  1:0.60 Opto Outl LevelF 0.0

3. The Drive will fault and display a Flashing F048 Fault, indicating that the drive has been
reset to its factory default state. Push and hold the Display Scroll/ Fault Reset Button
for about 3 seconds to clear the active fault. Alternately, the fault can be reset by the
stop button on the Control Bar.

Q Display Scroll & Fault
A\DANGER :

- ‘ Reset Button

2
=N
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Performing a dynamic Autotune on the 40P connected to the motor will provide optimum
performance for controlling the motor in both positioning and speed control modes.

4. Enter motor data needed for the Autotune:

Set the value of parameter P126 [Motor NP Amps] to 1.7 (Amps). This matches the motor
on the conveyor demo.

NOTE: If the motor is different different than a 4 pole motor, you must also set
parameter E217 [Motor NP Poles] in the Enhanced Program Group to the proper
number of poles

5. To perform the dynamic Autotune, double-click parameter A127 [Autotune] (located in the
Advanced Program Group).

Select Rotate Tune for the value of the parameter.

Click OK to continue

L * 110,117 Bus Reg Mode Enabled
P, b
= ?raBme.erDs. I * 1:0.118 Current Limit 2 7.5
;- masie Lisplay *# 100,119 Skip Frequency 0
*

.. Basic Program 1A 470 Clir Evevn Barmd )

PNPEEG N 127 - Autotune

Enhanced Progral : .
‘o iudvanced Display List Zefection | Advanced I

1_ - 22-51CM-232 Serial Mo
- Parameter List Yalue Ready/lde ~ I
Wigts Fead |
It Internal Walue i ea-d'l’"fl il

& Results Static Tume
bin 1]
bl ax 2
Default 0 Select Defaultl

O, I Cancel | Lpply |

10140 Stplogcd 00000000 1111 0001
10141 SkrclAmie 1 nnon nnan 1111 anmt
6. Launch the Control Bar by clicking this button | == | on the tool bar of DriveExplorer.

If the Danger dialog appears, read it and click OK.

The control bar should appear at the bottom of the DriveExplorer window.

o0 0 P
Stap Jog Start  FwdRev 0.00Hz odo! 1T gl
Rockwell —

Alen-Branier - Rocewen sorwace  AAMTOoOmation 12



7. Click Start @® to perform Autotune, the drive will run up to 45Hz, and then decelerate to a

stop when Autotune is complete.

The Autotune algorithms energize the motor and makes measurements. The
algorithms use these measurements to make parameter settings, which account for
motor losses, like IR drop. These settings improve the drive’s control of the motor,
making for more accurate speed and position control.

A Rotate tune provides better results than a Static tune. A Static tune provides good
results when it is not possible to perform a Rotate tune.

You cannot run the Position StepLogic Wizard while the Control Bar is active.

After Autotune is complete, disable the Control Bar by clicking this button REL again.

Click Yes in the resulting dialog window.

The Control Bar should disappear from the bottom of the DriveExplorer window.

Rockwell
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Indexing Loop Using Incremental Moves

Use the Position StepLogic Wizard to configure a PowerFlex 40P for a basic index positioning
application.

it

1. Launch the Wizard Browser by clicking this button 7" on the tool bar of DriveExplorer

@ IMPORTANT: You cannot launch the wizards with the control bar active. You must shut
down the control bar to access the wizards.

ﬁ Available Wizards §|

PF40P Position Steplogic Setup ‘Wizard
PF40/40F Welocity Steplogic Setup ‘Wizard K
DPI/DSI Tech Support YWizard

Select | LCancel |

A

Select PowerFlex 40P Position StepLogic Setup Wizard in the resulting window, and then click
Select. You will see the following Dialog box appear:

_::?:?Powerﬂex 40P Position StepLogic Setup Yizard - (1 of 12) x|
WWizard Step
[ Welcome . A A
Common Geltings 1 Welcome to the PowerFlex 40P Position SteplLogic Setup Wizard

Comman Settings 2
Position Step 0
Position Step 1
Pasition Step 2
Position Step 3
Pasition Step 4
Position Step &
Pasition Step &
Position Step 7
Pending Changss

This wizard provides the capability to program Position
Steplogic Functions for the PowerFlex 40P drives

The graphs used in this wizard are for configuration
purposes only. Actual performance may vary and will
depend on application conditions, such as load

Tip: Hovering the cursor over an icon & @ or text box
Powerflzx on awizard page will display additional information
I | as a tip message
& ¢

‘wizard Revision

1319

Cancel I < Back | Nexst » | FEinish 3>

)
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2. Click on Next.

Click on the Select Positioning button, and then change the settings to match the figure
shown below:

_:::?:?PowerFlex 40P Position StepLogic Setup Wizard - (2 of 12) Ll
“wiizard Step .
VD Welcome Common Settings 1
w[E=] Common Settings 1%
Comman Settings 2 To activate the Position5teplooc function:
g [ Speed Reference ]="Posibioning™
PUS!UU” Step 0 [Reverse Dizable ]="Rev Enable™
Pasition Step 1 [Motor Fdbk Type ] ="Quadiabse"
Poszition Step 2
Position Step 3 Speed Reference: IPnsitinning 'I Select Positioning
Pasition Step 4 Reverse Disable: I l
Pasition Step 5 REY Enabled 4
Puosition Step B Matar Fdbk Type: CQuadrature

Poszition Step 7
Pending Changes

Enterthe desired valuesfor each Acceleration/D ecelesation tme and the Max
Frequency
Acceleration: Im Sec Deceleration]: Im
Sec
Acceleration2: |2D_g Sec Deceleration2: |2Dg
Sec
I ax Frequency: Igg_gg Hz
Digital Inputs Digital Dutputs
Select Typical 5 ettings | Select Typical Settngs |

Digital In 1: Im Relay Out Sel: W
Digital In 2: lm Opta Outl Sel lm
Digital In 3: W Opto Out2 Sel m
Digital In 4: Im

LCancel < Back | Mexst > | Einish >3

)

The “Select Typical Settings” buttons select a digital I/0O configuration that will work
with a typical Positioning application. You can use them for quick setup. The
Positioning Parameters, Digital Input, and Relay Output Selections can be set
manually using the drop down boxes but for this exercise the defaults are
appropriate.

ATTENTION: Motor Feedback type must be set to Quadrature (or
Quad Check with FRN 2.0 and greater) for Positioning Mode. All other

feedback modes may be used in Velocity Control mode.

Click Next.
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3. Onthe Common Settings 2 window, you configure the Position Mode, the feedback device
and the Find Home Frequency. In addition, you tell the drive how many counts there are per
unit, in this case we will set the units up to equal one motor revolution.

Change the settings to match those show below:

_::;:?:?PowerFlex 40P Position StepLogic Setup Wizard - {3 of 12) ll

‘wizard St H

e Common Settings 2

D] Welcome

v Common Settings 1 For full Position StepLogic functionality. Pos Mode must be set to one | Tyning Parameters

wE=] Comman Settings 2 of the following:
Pasition Step 0 - Step Logic: Start at Step 0. then uze Steplogic. ) Dnce the position progiamis completed,
Pasition Step 1 - Preset StpL: Start at selected preset. then use Steplogic. these pargmelers cr:angheused to &mh

- StpLogic-Lst: Start where left off last ime, then use Steplogic.

Position Step 2 drive for optimum performance.

Pasition Step 3

Position Step 4 Pos Made IStep Logic 'l Pas Reg Gain: |3-D
Pos!t!on Step B Pos Reqg Filter: Ig
Position Step B .

Position Step 7 Encoder PRR: |250 Ki Speed Loap: |2.D
Pending Changes atar NP Poles: |4— Kp Speed Loop: ID_5

Find Home Freq: I‘]U_D
Find Home: Dir: IFo,wa,d 'l
Counts Per Urit: I‘]UDD

Cancel < Back Mest > FEinish »»

)

With this Quadrature encoder, one motor revolution (1024 PPR * 4 for Quadrature
Encoder = 4096 counts/revolution)

Click Next.

4. Position Step windows allow you to configure each Step in the StepLogic Program. When in
the Positioning Mode, StepLogic allows for up to 8 preset positions to be defined and the
time base and/or logic criteria needed to transition from Step to Step in any order.

On Action tab for Step O:
e Set Position, in user defined units, to 5
e Set Time to 5 seconds

e Set the Preset Frequency to 30 Hz

5. Select a command type, or move type to Incremental.
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This will cause the 40P to move 5 user defined counts from its current position.

__;?A:?inerFleu 40P Position StepLogic Setup Wizard - (4 of 12) x|

‘wizard Step .
VS Welcome Position Step O
w[E=] Commaon Settings 1 . . .
wEZ Common Settings 2 Position: 5 Urits  appiyToan | Time:  [50 SeC Apply To Al |
v F‘os!t!on Step 0 Preset Frequency:  [30.00 Hz W

Position Step 1 | RtA VEA |

Pagition Step 2 Action I Logic |

Puosition Step 3 ) .

Position Step 4 ?EIE(;: the FIBS"Ed direction Imeard j

Position Step & fom home.

Position Step & Selectthe acceleraonand  [40coDecel 1 =

Position Step 7 deceleration rates to use: I iy J

Pending Changes .

Select the desired state for ID“ ﬂ

the logic output

Select the desired type of
command:
Step: 40 1 2 3 4 5 g 7
5
5
g
o
0
5 £S5 95 128 155 185 215
Time [Sec]
Legic step 0 step 1 step 2 step 3 step 4 step 5 step B step 7
we |G R E & B a8
Jurmp: — —— —— — — — — ——
Position: | Incremental Absolute Absolute Absolute Absolute Absolute Absolute Absolute
LCancel < Back | Mext » | Finish > I

4

TIP: The default setting for direction, acceleration and deceleration, and logic output
are acceptable for this exercise, however, they can be changed here if needed.

Click on the Logic tab.

The Logic tab defines two conditions: 1.) Condition to Go To Next Step and 2) An IF
Condition that will Then cause a jump to another step. These two conditions are
logically ORed.

Rockwell
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6. On Logic tab for Step 0:

e Select Never [Don’t Step] in the “Go to Next Step” drop down Box. This means the

drive will never go to the next step, but instead will only jump according to the IF

Then logic programmed for this Step setup next.

e Set logic evaluation in “If” statement drop down box to Time above expires. This

means the drive will jump to some step after time expires (five seconds in this case).

1. Then set logic action if true in “Then” drop down box to Jump to step O.
This means the drive will jump back to Step 0 after the time expires.

_::;:?:?PowerFlex 40P Position StepLogic Setup Wizard - (4 of 12} x|
“wizard Step L.
VES Welcome Position Step 0
wE=] Common Settings 1 - _ _
wES Common Settings 2 Prosition: [5 Units  agpiyToal [ Time: [0 SEC fpply To sl |
wE=] Position Step 0% Freset Fre . l— H r—
QUENCY: z
Paosition Step 1 e —Apply 2]
Position Step 2 Achion |
Position Step 3 )
Pasition Step 4 ﬁgxllDSte INever [Dan't Step) x| Legic: ===
Position Step 5 P
Pasition Step 6 —0OR
Position Step 7
; If il b i - :
Pending Changes ime above expires Logic: (D)0
Then IJump to Step 0 j
Step &0 1 2 3 4 5 [ 7
9%
5
2
o
0 -
08 is) E5 95 125 155 185 215
Time [Sec]
Nt tep D tep 1 tep 2 tep 3 tep 4 tep 5 tep & tep 7
step stey stey sty stey stey sty stey
e | === d S
Jump: D —— —— -—— —— —— -—— ——
Pasition: | Ihcremental Absolute Abzolute Absolute Absolute Abzolute Absolute Absolute
LCancel < Back | Mest » | Finigh »> |
4
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Click Pending Changes, this will show you a list of parameters that will change based on the
settings you made in the StepLogic wizard. This will show the Change from settings to Change to
settings for record.

:_;:?:?PuwerFIEx 40P Position SteplLogic Setup Wizard - (12 of 12) : x|
Wizard Step Pending Changes
v EZ] ‘wWelcome

BT Common Settings 1+ Below is a izt of changes that will be made if you click Finizh,
wE=] Common Settings 2°

v =] Position Step 0% Wizard Step " Common Settlngs 1" :l
Position Step 1 Change parameter "215 - [Motar Falbk Type " value from "Mone "'to "Juadrature "
Puosifion Sten 7 Change parameter "33 -ldecel Time 1 T walue from "10.0" ko "0.1" Sec .
" P Change parameter "52 - [Digital In2 Sel 1" value from "Preset Freq ' to "Logic In 2 "
Position Step 3 Change parameter "51 - [Digital In1 Sel 1" value from "Preset Freq "' to "Logic In 1 "
Position Step 4 Change parameter "61 - [Opto Out2 Sel " walue from "4t Frequency'' to At Home "
Pasition Step 5 Change parameter 38 - [Speed Reference [* value from 'Comm Port " to "Positioning "
Pasition Step 6 Change parameter "40 - [Decel Time 1 1" walue from "10.0" ko 01" Sec .

Change parameter "58 - [Opto Out1 Sel " walue from ""MotoRunning' to "4t Position "
Change parameter "54 - [Digital Ind Sel ] value from “Jog Fonward ' to "Mot Used
Change parameter "53 - [Digital In3 Sel 1" value from "Clear Fault * to "Pos Redefine”,

Position Step 7
WIEE] Pending Changes

Wizard Step “"Common Settings 2.
Change parameter "222 - [Positioning tode]"" value from "Time Steps ' to "Step Logic "
Change parameter "218 - [Encoder PPR [ walue from "1024" to "250" PPR .
Change parameter "226 - [Counte Per Unit [* value from "4096" to "1000",

wizard Step “Position Step 0'..
Change parameter "230 - [Step Units 0 " walue from "0" to "5""
Change parameter "150 - [Stp Logic Time 0] walue from 30,0 to ‘50" Sec
Change parameter "70 - [Preset Freq 0 1" value from "0.00" to "*30.00"
Change parameter "140 - [Stp Logic 0 " value from ' UDUUDDDDH‘HDDD‘I to "'0000000000011111",

Ly o

=] Cancel <Back | Hews | Enishes |
]

Note: You can push the @l icon on the lower left hand of this dialog box and print
these changes to include in documentation for the application troubleshooting or
documentation in the field.

Click Finish. The wizard will write your changes to the drive.

7. Launch the Control Bar by clicking this button | == | on the tool bar of DriveExplorer.

8. Waitch the motor shaft rotate. This represents a work piece indexing through the application
you just programmed.

9. Click the start ‘. on the control bar to run the Indexing program. The program will
continue to run until you push stop.

10. The motor shaft should begin incrementing 5 units every 5 seconds. Notice the
performance of the move. The shaft will slow down and creep into final position. This can
be improved by tuning the position regulator

_ Rockwell 5
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Tuning of the Position Regulator

The Position Regulator Gain, parameter E247 [Pos Reg Gain], is located in the Enhanced Program
Group. This is a single adjustment for increasing or decreasing the responsiveness of the position
control regulator. For faster response, the gain should be increased and for slower response it
should be decreased. The default value is 3 and will result in stable but slow response in most
applications.

Run the application for each of the following gain settings. Accessing parameter E247 [Pos Reg
Gain] from the linear list, change its value to 8, then to 20 then to 14. You will notice that below 14,
the motor shaft creeps into position and above 14 it overshoots and reverses into position.
Therefore, 14 is the optimum setting for this setup. Leave this set at 14 for the remainder of the lab.

Now go to parameter E230 [Step Units 0] via the Parameter List and change the units for this
incremental move. Note that the drive allows this to be changed while running and executes the
new position on the next move. This provides a flexible solution that allows dynamic position
commands over communication networks.

Note: You can also access the position tuning parameters using the SteplLogic
Setup Wizard and the Common Settings 2 tab

/% PowerFlex 40P Position StepLogic Setup Wizard - (3 of 12)

wzdSee - Common Settings 2
v Welcome
CommonSetingsil For full Position StepLogic funclionality. Pos Mode must be set to onff| Tyning Parameters
v Common Settings 2* of the following:
Pasition Step 0 - Step Logic: Start at Step 0. then use Steplogic. . 0 0 . & I
prnsiept cDies ol St o sleted ese thon s Sokonte, L[| it con ot
Position Step 2 - o drive for optimum perfoimance.
Postion Step 3
Pasition Step 4 Fos Mode Step Logic - Fos Reg Gain 20
Pasition Step 5 Pos Reg Filter: F
Faosition Step B
Position Step 7 Encoder PPR: 250 KiSpeed Loop: 20
Fending Changes L KpSpesdLoop:  [5

Find Home Freg: 10.0

FindHome Dt [Forwad 7]
Counts Per Lnit 1000

Cancel <Back | Mes | Einishss |
e

%

1. Stop the drive by clicking the stop @ button.
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Absolute Move with Multiple Steps

Example set up of an 8 Position StepLogic program using Absolute moves with time and digital

input based logic. Unlike Incremental moves, Absolute moves are always referenced to “home”.

1. Follow the same Procedure located in step 4 of the first exercise to program this application
using the Position StepLogic Setup Wizard.

2. Change the Digital Output Relay Out Sel to StepLogic Out on the Common Settings One

Tab. Use this to indicate when the application has shut down due to a fault condition.

3. Proceed to setup the Position Steps to match the table below.

TIP: You can select each step by simply clicking on the graph and use your mouse to

drag the lines on the graph to modify the time and position for each step.

Move Profile Action Logic
Position Preset Desired Time | Selected Go to Next
Step Position | Frequency | Output | Direction | (sec) | Move Type | Step OR | If Then
Off When above Logic Inl is Jump to
0 10 30 Forward | 5 Absolute Time expires On Step 6
Off When above Logic Inl is Jump to
1 20 30 Forward | 5 Absolute Time expires On Step 6
Off When above Logic Inl is Jump to
2 25 30 Forward | 5 Absolute Time expires On Step 6
Off When above Logic Inl is Jump to
3 15 30 Forward | 5 Absolute Time expires On Step 6
Off When above Logic Inl is Jump to
4 5 30 Forward | 5 Absolute Time expires On Step 6
Off If Logic Inl is Time above Jump to
5 0 30 Forward | 5 Absolute On expires Step 0
Off If Logic In2 is Time above Jump to
6 5 30 Reverse | 10 Absolute On expires Step 0
On End
Never [Don't Time above Normal
7 5 30 Reverse | 2 Absolute Step] expires Stop
Rockwell a1
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4. When complete, your application should like the following in the Position StepLogic Setup

Wizard:
¥ PowerFlex 40P Position StepLogic Setup Wizard - (11 of 12) x|
“wizard Step .
B Weloome Position Step 7
wE= Common Settings 1% N ; ;
ES] Common Settings 2 Positior: |5 Units — apply Toal | Time: |2.n Sec apply To Al |
w[E=] Position Step 0 Praset Fre . l— H T
quency: z
wE=D Position Step 1 S0 —Apply To Al
wED Position Step 2 Action I Lagic |
wE=] Position Step 3 i .
wES Position Step 4 'Slz:ﬁc;:':ll:l?:leslred direction IHeverse j
w[E=] Position Step B )
vES F'oston tep _. Select the accelerafion and IAccela’Decel 1 j
IIEE] Position Step 7 deceleration rates to use:
Pending Changes
Select the desired state fior I On j
the logic output
Select the desired type of Absolut -
command: I e J
Step: & a 1 2 3 4 5 g 7
25
. / \
15
5
s 10
o
T \
1] 1
A
a 5 10 15 20 25 30 n 42
Time [Sec)
Logi
S step 0 step 1 step 2 step 3 step 4 ztep B ztep B step ¥
Mext: d-:) d-:) d-:) d-:j d.:j 1 2 -
Jump: 16 i 6 1E 1E 1E (o (o (T =y
Pozition: | A&bsolute Abzolute Abzolute Abzolute Abzolute Abzolute Abzolute Absolute
LCancel | < Back I Mext » | Firigh »» I

%

5. Click Finish (and Yes to the pop up dialog box if it appears)
6. Displaying Step Status on the drive:

e For trouble shooting it is recommended that you display the StepLogic Status on the
40P display. To do this, you first need to expand the parameters you can view.

e Via the Parameters list, Enhanced Program Group, locate and double click on
parameter E201 [LED Display Opt] and select Basic Display and click Ok.

¢ Now scroll via the blue scroll button on the 40P until you get to d028

e This will now show you what step the drive is presently in.
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Alen-Branier - Rocewen sorace  dUITOmMation




Homing Sequence

Follow these steps to home the conveyor:

1. From the Linear List, locate and double click on parameter E248 [Enh Control Word] and
check Pos Redefine and click Ok. This will reset the home position to the current position.

Note: This can also be done by programming a Digital Input to Pos Redefine.

2. Verify that it has been homed by looking to see that the Opto 2 lamp on the front of the
conveyor illuminates. This indicates that the current position is home.

You can also verify that is it at home by viewing A308 [Units Traveled H] and A309
[Units Traveled L], they should both read 0 when the drive has been homed.

3. Open the Enhanced Control Word and uncheck Pos Redefine, and click Ok.

Note: Failure to uncheck this bit will cause the encoder counts to remain at zero.

ATTENTION: The drive does not
automatically clear any of the bits in
parameter 248 [Enh Control Word]. If
these bits are left on unintentionally or if
digital inputs are left on, commanding home
or some other unintended function,
undesired operation can occur. Be sure to
reset these bits and verify the digital input
status before starting.

4. Launch the Control Bar by clicking this button = | on the tool bar of DriveExplorer.

5. Place a block at the end of the conveyor, opposite the Motor. This represents the work
piece indexing through the application you just programmed.

6. Click the start 0 button on the control bar to run the Indexing program.

7. While the application is running, you can observe the current position in user defined units
by viewing parameters E308 [Units Traveled H] and E309 [Units Traveled L]. The drive will

_ Rockwell 2
Alen-Branier - Rocewen sorace  dUITOmMation




cycle through Steps 0 through 5 based solely on time.

8. Recall that in your application program you created logic based moves for each Position
Step, Logic In1 and Logic In2. These inputs can be controlled by digital inputs, parameter
E248 [Enh Control Word], or through the Pasition version of the Control Word over DSI if
you have FRN 2.01 or greater.. In this exercise we will use the Enhanced Control Word.

In order to access the Control and Status word bit definitions for position you need to
parameter E249 [Cmd Stat Select] to “1” Position. Default setting is to match
PowerFlex 40.

1. Open E248 [Enh Control Word], Check Logic In 1, and then click Apply. This will cause
the application to jump to Step 6 and then restart at Step 0. This could represent a reset
in the process. Uncheck Logic In 1 and then click Apply.

2. Check Logic In1 again and then click Apply. Then, check Logic In2 and then click Apply.
This will cause the application to end and the drive will stop. This could represent a fault
and shut down of the process. Note the Relay Out pilot light will illuminate when this
state is reached providing the operator with some indication that the application has
faulted.

9. Stop the drive by clicking the stop @ button.
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Absolute Move with Automatic Find Home Routine
using a Sensor on a Conveyor

Manually homing via the “Pos Redefine” function may work in some applications, but many
applications will need a more automated method of finding and resetting home upon power up.
This example demonstrates how to add automatic homing functions to the program provided in the
previous example.

1. Configure the hardware to locate a home limit and max travel limit. Place a sensor on the
conveyor machine. This will represent the application “home.”
2. Place another sensor on the conveyor several feet away from the first. This will represent
the application travel limit.
3. Using the parameter list while on line with Drive Explorer, program the following parameters:
Parameter Setting

A052 [Digital In2 Sel] | Home Limit

E202 [Digital Term 3] | Find Home

E224 [Find Home Dir] | Reverse

Place a block in the middle of the conveyor near the motor end.

Based on parameter E202 [Digital Term 3], this input has been reprogrammed as a “Find
Home” input.

Start the drive, by clicking the start ‘. button. This initiates a Find Home command. The
drive will now run in the reverse direction until it crosses the “Home Limit” input. Once there,
it will pause about 1 second and then stop. The drive is now at home and the position has
been reset to zero. You can verify this by checking parameters E308 [Units Traveled H] and
E309 [Units Traveled L].

Disable the “Find Home” command by toggling the switch and restart the drive. The drive
should again move through the positions based on this new home. Remember that the
second sensor is wired as “Logic In1”. Allow a big block to move past this sensor and note
the behavior. This second sensor is looking for an over travel, and when activated, the
StepLogic program will jump to Step 7 and stop the drive. This could represent a fault

condition and a required operator reset. Stop the drive by clicking the stop @ button.

Note: The PowerFlex 40P supports incremental encoders only, therefore, if absolute
position is required in the application regardless of power cycling, a homing routine
like position redefine or find home will need to be run every time the drive is powered
down and up again.
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Absolute moves with digital input.

Some applications require the machine operator to be able to toggle between steps. This example
shows how you could modify the previous StepLogic program to achieve this functionality.

Starting with the program created in the last exercise, modify the routine so that it moves through
Steps 0 through 5 based on the status of the “Direction” input. Remember, on the PowerFlex 40P
the Digital Terminal 03 can be programmed for any digital input function, including Logic In1 and
Login In2.

Note: Only one Digital Input can be programmed for Logic In1 or In2 at a time,
therefore, you will need to change the Digital In 2 to Not Used on Common Settings
2 tab in the Wizard or via the parameter list.

1. When complete, your StepLogic program should look like this:

,::;:?:?PowerFlex 40P Position StepLogic Setup Wizard - (8 of 12) |
“Wizard Step .
wES Welcome P05|t|0n Step 4
W= Common Settings 1 N ; ;
wE= Commen Settings 2 Position: [5 Units  apppToal | Time:  [50 SeC apply ToAl |
WD Pozition Step 0 Fraset Fre . l— H —
qUENCH: z
Pogition Step 1 L —Appl'l'l [
Position Step 2 Action  Logic |
Pozition Step 3 )
=] Position Step 4 ED ‘t'JSt [If Logic 11 is On x| Logic: 1
Position Step 5 A
Pogition Step B —0OR
Pasition Step 7
Pending Changes If BN
Then
Step: & 1] 1 2 3 4 I g 7
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20 \
15 /
s
£ 10
[=]
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2. Start the drive, by clicking the start .' button from the control bar

3. Toggle the input switch that you programmed as Logicln 2 and watch the block move
through positions 0-4 as programmed in the StepLogic program.

4. Note: Logic In1, which you can toggle with the Enhanced Control Word, will still result in
resetting the application as before

5. Stop the drive by clicking the stop @ button
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Absolute moves using Presets

Some applications require the ability to select one of the pre-programmed Position Steps via digital
inputs or over the network. This application will show how you can use the Preset Position digital
input truth table to achieve this functionality.

1. Starting with the program you created in the last exercise, modify the routine so that it
moves through Steps 0 through 7 based on the direct control of the preset inputs.

2. Program three digital inputs as Presets.

A51 [Digital In1 Sel ]

Preset Freq (just Preset in FRN 2.01 or
greater)

A52 [Digital In2 Sel ]

Preset Freq (just Preset in FRN 2.01 or
greater)

A53 [Digital In3 Sel ]

Preset Freq (just Preset in FRN 2.01 or
greater)

3. Change E222 [Positioning Mode] to Preset Input

Note: In this mode, the drive ignores the Other StepLogic commands and jumps
between the 8 preset positions based on the status of the Preset Inputs per an input
truth table.

4. 3 Digital Input Truth Table:

0 = Off,and 1 = On

Input State Input State Input State Positicn
aof Digital In 1 af Digital In 2 of Digital In 3 Source
(10 Terminal 05 | (1O Terminal 06 | (/O Terminal 07 Freq (when .
when A051 =4) | when ADS2 =4) | when A0S3 =4) | Source | P0O38 =3} | Accel/ Decel Parameter Used(@
0 0 0 ADT0 E230 [Accel Time 1]/ [Decel Time 1]
i 0 0 AOTH E232 [Accel Time 1]/ [Decel Time 1]
0 1 0 A0T2 E234 [Accel Time 2]/ [Decel Time 2]
i 1 0 ADT3 E236 [Accel Time 2]/ [Decel Time 2]
0 0 1 AQT4 E238 [Accel Time 1]/ [Decel Time 1]
i 0 i AT E240 [Accel Time 1]/ [Decel Time 1]
0 1 1 AQTE E242 [Accel Time 2]/ [Decel Time 2]
1 1 1 AQTT E244 [Accel Time 2]/ [Decel Time 2]
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Note: E230 = Position Step One, E232 = Position Step 2, etc

5. Set the three Input switches to move to Position 4
6. Start the drive, by clicking the start 0 button from the control bar to move to that Position.

7. Stop the drive by clicking the stop @ button

8. Repeat the process for other steps.

Note: In FRN 2.01 and greater, Presets are supported via the Position based
Control Word allowing for Preset Command control over communications.
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