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Important User Information

This documentatierhether, illustratipet i nt ed, fAonlined or electronic (herein
a larning aid when using Rockwell Automation approved demonstration hardware, software and firmware. The Document;
should only be used as a learning tool by qualified professionals.

The variety of uses for the hardware, software and firmwdree(nereind®r oduct s o) descri bed in
that those responsible for the application and use of those Products must satisfy themselves that all neeessary steps have
taken to ensure that each application and actual use meetaralepantbsafety requirements, including any applicable

laws, regulations, codes and standards in addition to any applicable technical documents.

I'n no event wildl Rockwell Automation, Iwecl.l, Aourt canmayt ioofn O
responsible or liable for any indirect or consequential damages resulting from the use or application oéthim Products descril
this DocumentatioRockwell Automation does not assume responsibility or liability for ddinaigessedaory the

alleged use of, or reliance on, this Documentation.

No patent liability is assumed by Rockwell Automation with respect to use of information, circuits, equipment, or software
described in the Documentation.

Except as specifically afjieavriting as part of a maintenance or support contract, equipment users are responsible for:
properly using, calibrating, operating, monitoring and maintaining all Products consistent with all Rockwell Automat
or thirgbarty provided instructis@snings, recommendations and documentation;

A ensuring that only properly trained personnel use, operate and maintain the Products at all times;
A staying informed of all Product updates and alerts and implementing all updates and fixes; and
A all otheraktors affecting the Products that are outside of the direct control of Rockwell Automation.

Reproduction of the contents of the Documentation, in whole or in part, without written permission of Rockwell Automation
prohibited.

Throughout this manwalge the following notes to make you aware afrsafietsations:

Identifies information about practices or circumstances
that can cause an explosion in a hazardous environment,
which may lead to personal injury or death, ¢eopsegey or econoiois.

>

WO I |dentifies information that is critical for suape$ishtion and understanding of the product.

ATTENTION Identifies information about practices or circuititaoaedead to personal injury or death, property
damage, or economic loss. ittsrtielp you:

A identify a hazard

A avoid a hazard

A recognize the consequence

all

SHOCK'HAZARD [P may be located on or inside the diérpeople that dangerous voltage may be present.

BURN HAZARD — .
Labels may be located on or inside the drivpdo@kethat surfaces may be dangerous temperatures.
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Before you begin

IMPORTANT: In this lab you will be connecting to two devices via USB that need to be linked to the
VMware image you are using in this Lab. Start by hovering with the pointer on the top of the screen to be

able to see the VMware menu bar.

)
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1. Connect the Micro830 USHidkingnVM selectinRemovabl®evicesthen2086LC30and
ConnectSkip this step if the device is already connected.

& | [ RACore-win7-Pro-x3Z

Pawer
Removable Devices
Pause

Snapshat
Replay

Reinstall Yiware Tools, ..

|
e = -8 x
v
¥ COJDWD (IDE) b
Shift+Ckrl+P v Mebwork Adapter r
v Sound Card *
v Broadcom 5330 *
Z2080-LC30 ¥ Connect {Disconneck from Tgst}
Future Devices USE Converter ¢ Change Icon...
[ v Show in Skatus Bar

2. Connect the Micro830 bgiickingnVM selectinBemovabl®evices thenFuture Devices USB
Converte(1202USBrndConnectSkip this step if the device is already connected.

& | [ RACore-WinF-Pro-x32

Power
Removable Devices
Pause

Snapshot
Replay

Reinstall WMware Tools. ..

| a B d - 5 X
vl
3 CDjDWD (IDE) 3
Shift+CkrH+P v MNetwork Adapler 4
v Sound Card r
v Broadcom 5880 r
v 2080-LC350 3
Future Devices USE Converker  # Caonnect (Disconnect From Hosk
[ Change Icon...
w Show in Skatus Bar
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About this lab

Learn how to more efficiently create a simple speed control applicatiew wsingpetitively priced Micro800 PLC. After

a short review of the basics, you'll be shown how CCW application aids make your implementation easier and how you car
customize it by creating your own instructions. If your appéicadiet foa fassponse tospecifi@vent or timing, we

will also show how to quickly respond using Micro800 event or timed interrupts. Finallgx{iosdaiuvaialpte

structured text progmaingto do complex math and other logic more readilyghelaysadder programrSioge Basic

knowledge of PLC programming is required for this lab along with basic Variable Frequency Drive terminology. It is
recommended to takeBhsics of PLC Programming using the Micd8&Q®0a preequisite.

Tods & prerequisites

e Micro800 derboxconsisting of a-p2 Micro810 controller (v1.11 or higher firmwarejpandiarb830
controller (v1.11 or higher firmware)

e PowerFlex 4 or 40 Demo Box
e Connected Components Workbench Release 1 softwace {bhghdr$2

e Micro83RA_PF_MBUS_Standarfd_LabWl&er Defined Function Block import file
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Demos to be used in this Lab
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Configuring &omponent Drive using CCW

This Lab will start by creatprgjact based on the Micro830 controller that will allow you to add a Component or PowerFlex 4
Class Drive to your project in order to configure it using CCW.

Adding a PowerFlex 4/40 Drive to a CCW Project

1. Start by opening the Connected Componentsct/edftvesre.

Double click on ennected Components Workbeiaol- , or from thBtartmenu,
selecPrograms > Rockwell Automation > CCW > Connected Components Workbenc

2. Begin a new projecekpandintheControllerdolder in thBeviceToolbox which is located on the
righthand side of the Workbench s@eahle clian aController. For this example we will select the
2080LC3016QVB.

Device Toolbox
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3. A new Micro830 pmjbased on this controller has now been created. The Micro830 should show up in
theProject Organizem the leftand side of the Workbench screen:

Project Organizer

Mame: Projectl

......... 1 | ngrams
e

e

-------- t Global Variables

......... '—I| -! DataTypes

Function Blocks

4. To add a Component Drive to your prjEnidheDrivesfolder within tBevice Toolboand
double cliclon the Drive that is in front of you (PowerFlex 4 or 40 for this lab) to add it to the Project
OrganizeNotice the Demo box in front of you to determine if you have a PwerFlex 4 or 40. For this
example we will pick a PowerFlex 4.

Device Toolbox

......... E PowerFlex 40

......... u PowerFlex 400

......... . PowerFlex 40P
......... u PowerFlex 400F

......... ~. PowerFlex 4000

......... gE PowerFlex M _—
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5. Notice thdhe Drive has been added tBrtlject Organizer

Project Organizer

Mame: Projectl®

q Microd30

......... i Pngrams

il

-------- t Global variables

......... ._.| .-. DﬂtElT'!.I'DES

--------- | Function Blocks

Notel The default name for the drive is PowerFlex4 1* to change this, just right click on it and select
rename to enter the desired name. Also, notice the asterighépragettcmame and tinethat

indicates the project has been modified and needs toQreceathedoroject is savedasterisk will
disappear.
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6. Double cliagkn thePowerFlex 4 _iton and you should see the Device Configuration screen:

_PowerFlex 4_1* | Micro830 | il

PowerFlex 4 IS _
CHhREE Disconnected

i t = o + 2 @

Download Upload Parameters Properties Wizards Manual Hélp

nede@

1P 110V 25HP
Series: A
Revision: 6.001

Status

Feedback -

PowerFlex 4 | add+ |
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Connetto a Component Drive using a 31288 Device

This section will show you how to add3R08 the CCW project to be able to connect to the PowerFlex 4 Drive added in the
previous section.

1. Removéhe front cover of the Drive and cahe&203USBtotheRS485 port

a. Press and hold in the tabs on each side of the cover.

b. Pull the cover out and up to release.

L

[;\I' )
e

c. Connect the 120%B Converter to the Drive.

PowerFlex 4 or 40
J
ggobo
'3 el
=s 1203-USB
{ i J Converter
Sl =
—  USB Cable

22-HIM-H10 Cable
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2.

In the PowerFlex 4 Device Configuration wliclomtheadd+tab:

PowerFlex 4_1°* | Micragan i

x

PowerFlex 4 I _
Connect Disconnected

b t B | i + i

Download Upload  Parameters Properties Wizards  Manoal =

1P 110% 25HF
Series: A
Fevision: 6001

Skatus

Feedback,

PowerFlex 4 | add+

-
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3. Double cliakn thel203USB

~PowerFlex 4_1* | ‘Microa3n i

PowerFlex 4 IS

Connect Disconnected

DSI COMMs (Single-drive)

1203-058  g2-5CM-232 22-COMM-D 22-COMM-P

B B

ZZ-COMM-E 1769-3Mz2 Z2-WIM-Mx  Z2-COMM-C

22-COMM-B

HIM

Z2-HIM-A3  22-HIM-A3
SER

Port: I j fdd

PowerFlex 4 add+ |

4. Clickon thel203USBtab added on the bottom:

PowerFlex 4 | 1-12|:|3-|_|§E=r add+ |
IH.
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5. Connedahel203USBin your station to the Drive as shown:

6. ClickontheConnecbutton:

~PowerFlex 4_1%* |’ Microgs0 il

PowerFlex 4 I

Connect Misconnected

i LI | i e @

Dowenload LIpIuEuau:I Parameters Properties  Manual Help

1203-UsSE

Series: A
Fevision: 1.004

Skaktus

Fort: 1

PowerFlex 4 1 - 1203-USE I add+
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7. Expand the DF1 connections and loolofgpAB@ Skpresenting the 1208B, select it atnclick
OK

oy
v Autobrowse Hefresh I

== workstation, RACORE
ﬁ Linx Gateways, Ethernet
-5 AB_DF1-1, Data Highway Plus
- .m0, Workstation, DF1-COM3

N
Lol
-3 AB_VBP-1, 1789 17/A Virtual Chassis

-+ USE

| oK I Cancel

Notei If theD1,AB DSippears crossed out, open RElassic and Aw@onfigurehis connection to
refresh it.
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8. Notice the green backgroumaha therive in the Projecg@nizer meaning that you are now
connected to the Powerflasing the 12Q5B Clickon thePowerFlex dr 4Q(Dxive tab:

Project Organizer

m MicroB30
--------- -‘5 Programs
-------- a Global Variables

: -Il ;' DataTypes

- .\:\] Function Blocks

H PowerFlex 4_1*

PowerFlex 4_1% * X
PowerFlex 4 °
Disconnect | “onnected
RACORE!AB_DF1-111
t = + =2 o B g @

Download Upl:_:nad Parameters Properties ‘Wizards Diagnostics Events Reset Manual Help

1203-USB

USB to DS
Series: A
Revision: 1.002

Status
Operational

Port: 1

PowerFlex 4 Il - 1203458

=
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Configure a Drive using the CCW Wizard

1. Select th&/izardsas shown:

- PowerFlex 4_1% - X

PowerFlex 4 .
Disconnect | “onnected

RACOREIAE_DF1-1\1

! = i ) # |0 © @ @

Cownload Upload — Parameters Properties | Wizards |Faults Reset  Manual Help

3

1P 110V 25HP
Series: A
Rewvision: 5.001

Status

Stopped _|

Feedbadk
0.0Hz

PowerFlex 4 I 1-13203-UsB I

APPLICATION NQTEts assume that this will be a conveyor application where Drive_1 to be
in the f@wing steps of this Lab section will control Motor 1in Conveyor_1. This can either be
conveyaor a conveyor that can be independently slowed down rapidly by an interrupt (configi
this Lab) if necessdaryerefore, the followitegs in this Lab will configure the Drive for a basic ap
with basic Drive control.

configured

a gapping

ured later on in
plication
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2. Select thBPowerFlex dr 40Startup Wizardnd theglickSelect

*:?:: Available Wizards |

E| - Startup Wizards
i PowerFlex 4 Startup®

E| - Diagrostic Wizards ['\}
b DPI/DS] Tech Suppart Wwizard
e Drata Logging 'Wizard

Select Cancel |
7

3. The following screen will appear. Click Next to skip this welcome screen:

_F# PowerFlex 4 Startup Wizard - (1 of 10) x|
Wizard Step Welcome
W= Welcome
Reset Parameters

The PowerFlex 4 Startup Wizard assists in setting commonly used drive
parameters. |t is recommended that the wizard steps be peformed
sequentially.

Motor Data

Stop / Brake Mode
Direction Test

Ramp Rates / Speed Limits
Speed Control

Digital Inputs

Relay Output

Pending Changes

Tip: Hovering the cursor over an icon @  ortext box on a wizard page
will display additional information as a tip message.

Wizard Revision
3024

Cancel | <eeck | Neas | Frsnss |

4
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4. Depending on attDrive your Lab station(PawerFlex 4 or #Ghe following will show the two types of
Wizard Stepfor the corresponding DriMais. Lab manual will show the wizartbsthg3owerFlex
4, but if yoblave @owerFlex 4{ust skip the steps shimnthe arrows belowd &ollow the ones that
match the rest of the steps in this Lab. section

Wizard Step Wizard Step
v Welcome v ] Welcome
Fesst Parameters Reset Parameters
Motor Data Motor Control -——
Stop / Brake Mode Motor Data
Direction Test Stop / Brake Mode
Ramp Rates / Speed Limits Cirection Test
Speed Control AutoTune ——
Digttal Inputs Famp Rates / Speed Limits
Relay Output Speed Contral

Pending Changes Digital Inputs

Relay Output

Opto Output --——
Analog Outputs -——
Pending Changes

PowerFlex 4 PowerFlex 40
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5. ClickonReset Parameters

5+ PowerFlex 4 Startup Wizard - (2 of 10) ﬂ
Whzard Step Reset Parameters
vET Welcome
w[E= Reset Parameters Clicking the Reset Parameters button will cause parameters to be changed immediately (st to
Maotor Data defaults).
Stop / Brake Mode
Direction Test Reset the parameters when using a drive that may have unwanted parameters set. This will reset the drive
Ramp Rates / Speed Limits to default values based on the input supply selected and provides a known starting point (all parameters
Speed Control at default settings) for future edits. i you want to keep the exdsting parameter settings, then this step can

Digital Inps be skipped by clicking Next>.

Relay Output
Pending Changes Parameters Reset: Unknown

Cancel < Back | Mext = | Finish >>|

%

6. Clickyesand theolickNext
=

Reset all parameters to defaults?
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7. In thidabwe will use the default Motorf@rata specific Drive yoe eonnected.fbherefore leave the
data shown in the wizard andCiedVext:

PowerFlex 4 Startup Wizard - (3 of 10) x|
fen Sy Motor Data
v =] Welcome
[ Reset Parameters
. Am
V Mator Data Mator OL Cumrent: 1.5 ps
Stop / Brake Mode
- Wolt
Direction Test Motor NP Volts:  |230 o
Ramp Rates / Speed Limits
c I H
Speed Cartrol Mator NP Hertz: |60 Z
Digital Inputs
Relay Output

Pending Changes

—— <Back | MNet> | Fnishss |

5%

8. Select as shown and ttiekNext:

PowerFlex 4 Startup Wizard - (4 of 10} x|
Wizard Step Stop Mode / Brake Type
vz Welcome
w[E=] Reset Parameters
v (=] Motor Data X Iﬁ

. | Disabled b

= Stop / Brake Mode DB Resistor Sel: isable:

Direction Test

Ramp Rates / Speed Limits Stop Mode:

Speed Control

Digital Inputs DC Brake Level: IC-1 Amps

Relay Cutput —

Pending Changes DC Brake Time: Iu-u Secs

Cancel | <Back | Next> | Frish>> |

o
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9. To complete térection Tesfollow théllowingteps:
a. CIicI«(’) to clear the present fault (FO48) if shothiedprive
b. Entethe desired reference. Folabise 6 |30HzndstrenliclD.

c. A speed reference acknowledgement window will appear to accept a par&tieltéeshange.

d. By now the motor should be rotating at reference speed. Verify that the mattatidinection of
is correct and then selecY#seadio button.

e. You are done with the directiolieghNextto continue.

PowerFlex 4 Startup Wizard - (5 of 10) |
Wizard Step Direction Test
v Welcome
w[E=| Resst Pammeters Danger. This test will cause the motor to rotate. Misuse may result in death, injury or damage to
V equipment. You should have an extemal safe method of stopping the motor nearby when using this
w[ET Motor Data o

w[=] Stop / Brake Mode
v [5=] Direction Test Ensure that Motor Data is comect before proceeding with this page. Direction Test causes some
Ramp Rates / Speed Limits parameters in the drive to change immediately. When you leave this page the device will be stopped.

Speed Control

Digital Inputs ‘When you leave this page the drive will be stopped.

Relay Output

Pending Changes
Set the Jog Reference to a positive value and JOG the drive. The motor should rotate in the forward direction.
Verify that the direction of rotation is comect. Digital Ins will be set to NotUsed during the test.

Reference
[®]
| 30 Hz n O At Reference

Jog Reference @ 30.0 Hz

I 100 Hz

Iz the direction of motor rotation comect for the application?

¥ Yes  No ‘/ Test Passed
Close | < Back | Nea > | Finish > |
%
ﬂ

The Speed Reference is currently not set to the comm port, To use the
reference velodty from this wizard page the Speed Reference (parameter
38) must be set to 5. Do you want it changed?

APPLICATION NQTiEstep 9, you are setting the reference speed of the Conveyor to 30 Hz. This speed
will be thene that the Driwéll accelerate to when the conveyor is turned ON. The actual speed| of the
conveyor will require additional calculations depending on gear ratios, load and mechanical ¢lesign of the
conveyor. In step 10 you will set the acceleration and decelethratibraatas really important when
determining the type of handling the material on your conveyor needs.
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10. Select as shown and tlakNext:

’:? PowerFlex 4 Startup Wizard - (6 of 10) x|
Wizard Step Ramp Rates / Speed Limits
wE=] Welcome
w[E=] Reset Parameters
w[(BZ] Motor Data Ma Freq:
w[E=] Stop / Brake Mode IED Hz —_——
w[E=] Direction Test : : S Curve:
=] Ramp Rates / Speed Limits® ID %
= - . Min Freq: I | P
Speed Contral | | i
Digital Inputs IDD— Hz ] | i
Relay Output | : : -t
E=] Pending Changes I - -
= ? ¢ Acceleration: Deceleration:
Defined: I'ID.D Secs Defined: I'I.D Secs
Actual: IW Secs Actual: W Secs
¥ Enable reverse operation
Close <Back | Net> | Frish>> |
2
11. SelecComm Porand thewlickNext
4 i PowerFlex 4 Sta rtup Wizard - (7 of 10) x|
Wizard Step Speed Control
v =] Welcome
vw[=] Reset Parameters
w[=] Motor Data
v[Z] Stop / Brake Mode
v Direction Test Supported Devices:
vw[E=] Ramp Rates / Speed Limits RS 485
v[=] Speed Control e
Digital Inputs
Relay Output X-LComm
Pending Changes y i Mutti-Drive
Close <Back | Net> | Fmish>> |
y
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12. Set theStart Sourcéeo Comm Porand thenlickNext:

’:3 PowerFlex 4 Startup Wizard - (8 of 10)

el by Digital Inputs

v D] Welcome

v =] Reset Parameters

w[ET Motor Data Stop Source: IHE"-'-“:l CF jv
v[EZ] Stop / Brake Mode Start © == =

w[E Direction Test tart Source: -

[T Ramp Rates / Speed Limits
[T Speed Control
v [ Digital Inputs™

Relay Output

Pending Changes

Direction
Digital Common

Digital In 1: IPreset Freq 'I
Digital In 2: IPreset Freq 'I

Preset Freqs:

0
1
2 fipo
3

ok
|5-D—Hz
[1o0

z

Z

IZD.D Hz

Close

<Back | Net> | Fnish>> |

5

13. Select as shownd theglickNext:

1’:? PowerFlex 4 Startup Wizard - (9 of 10)

‘Wizard Step

=] Welcome
w[E=] Reset Parameters

Relay Output

Relay Out

wE=] Mator Data
[T Stop / Brake Mode
w =] Direction Test
w[EZ] Ramp Rates / Speed Limits
w[EZ] Speed Control
wE=] Digital Inputs™
[T Relay Output
Pending Changes

Close

<Back | Med> | Fiish>>

2
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14. ClickFinish.

% PowerFlex 4 Startup Wizard - (10 of 10)

Rl
Wizard Step Applied and Pending Changes
v =] Welcome o
wE=] Resst Parameters Below is a list of changes that have already been made.

v[E=] Motor Data

[T Stop / Brake Mode

w3 Direction Test

[T Ramp Rates / Speed Limits
v[EZ] Speed Control

w2 Digital Inputs™

v (=] Relay Output

v [=] Pending Changes

Wizard Step "Reset Parameters”...
Parameters were rese

set.

Wizard
Direction Test complete

1| IP

Below is a list of changes that will be made if you click Finish.

‘Wizard Step "Digital Inputs”..
Change parameter "36 - [Startt Source]” value from "Keypad” to "Comm Port™.

i

i o

@I Cloze < Back | Men = | Finish >>|
Y

15. Save the projectdsigkingsl and the following window will aiie&¥.esto upload theriie
parameters.

Upload Online Devices? ]

Do you want to upload the following devices:

PowerFlex 4_1
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16. There is one parameter that we need to change for the Intetatpt sedtios labThis will show
how to changespecifiparameter via CORWlickonParameteras shown below on the Drive
configuration screen.

_/PowerFlex4_1| Drive_1-POU | RA_PF_MBUS_...d=rd_

PowerFlex 4

&

Wizards

Powerf

17. In thdParameters Listindowscroll down to parameter # 106anedse thelue td5sec and hit the
Enteikey. ThisitheComm Los3imeorthe amount of time before the Drive Faultsrwinemication
drops (media disconnected or messaging stops).

104 ICu:umm Mode Addr 100 100

105 Comm Loss Action Fault j ]

Cormm Loss Time 15
107 Comm Format RTU 8-M-1 ﬂ W]

108 | anouane Sel 0 0
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18. Close the Parameters Yisti.can now disconnect from the deliakimgdisconnecin the uppeight
hand cornef the Drive configuration window

-
-
Disconnec | Connected

RACORE!AE DF1-1\

19. Clickyes Now you are done configuring the Drive usingtt&B1203
=

IUpload values from online to project? Offine configuration data will be
averwritten by any uploaded data.

Yes Mo Cancel
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Configuring the Controller for Modbus Communication @a@maonent Drive

This section will show you how to configure tB88 Kichd8dbus communication using the Senahptige.

1. To configure the controlleripddoul®- clickon theMicro83Gcon in the Project Organizer to bring up
the following screen:

Micro830 powerFlex 4 1

. [l Major Fault:  — - |
Micro&30 Remote rogram ajor Faul 5] —
O0E T Run Controller Mode: - Connect
t (]
Download  Upload 2080-LC30-16QWB Manuals He
1
s [@@e@eeam@e@l
Micro830 = |
! PowerFlex 4_1 Marsiz0
me k-
€| |eceeeeooeee
_____ General —Properties
i~ Memary Vender Mame: Allen-Bradley
Communication Ports
Serial Port Catalog ID: 2080-LC30-160WE
USE Port
Date and Time Firmware OS5 Rev:  1.11
nterrupts
Startup Faults Name: I
Modbus Mapping
- Embedded I/0 Description:
EJ- Plug-In Modules
- < Empty >
< Empty = Boot Revision: 0.0

2. Add an isolated serialiug slot 1 ighiclickingn the graphic of the firstiplstpt angelecting
2086SERIALISOL

I
sz 00000000000?)

“X =T b

E.'m 2080-IF2

= 2080-IF4
2080-0OF2
2080-TC2
2080-RTDZ2
2080-TRIMPOTE
2080-SERIALISOL
2080-MEMBAK-RTC

280f63



3. The device configuration window will now look like this:

" MicroB30| powerFlex 4_1 T X

H la Program Major Fault:  — -
MICF0830 Fﬂenrgz.te c p’ct | Disconnected
7 Run Controller Mode:  — onne
- 1 ] @
Download  Upload 2080—"030-1 E'QWB Manuals Help
'm{eaaeaaeaeaeﬁ
Micro830 e e | |

& oo
]
(elalodelatnlololaladals
- General [~ Properties
- Memory 2080-5ERIALISCL
[=]- Communication Ports Driver: IASCII j
i Serial Port
- USB Port Baud Rate: {19200 =l
- Date and Time
- Interrupts Parity: [Nane =]
- Startup/Faults
- Modbus Mapping
- Embedded I/O
= Plug-In Maodules
¥ D030-SERIALISOL
< Empty >
Advanced Settings
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4. Set thd’ropertiesaas shown below:

- eneral [ Properties
- Memory 2080-5ERIALISOL
- Communication Ports Driver:
‘. Serial Port
‘. UUSB Port Baud Rate: =600 =l
- Date and Time
- Interrupts Parity: fNone =l
- Startup/Faults
- Modbus Mapping Unit Address: IIZI
- Embedded 1O
El- Plug-In Modules Modbus Role: IMUdbus RTU Master j
. 2080-5ERIALISOL
g Empty =

Advanced Settings

5. Expand th&dvance Settingsnd selctMediao beRS485

-E Advanced Settings

—Protocol Control

RTS Pre-Delay: IEI
Media: RS435 =] Y

RS232 I—
S + [0
Data Bits: RS232 RTS/CTS e IEeiE

Stop Bits: T = ~1
Response Timer: IW
Broadcast Pause: IW
Inter-Char Timeout: IEI—

6. You are donerdgguring the Micro830 for Modbus communication using thénSeadyalugwork
byclickingsl.
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Programming in CCW tontrol the Drive using the PowerFl&X{aks Drive User Defined Function
Block (UDFB)

This Section of the lab helpsgoaUser Defined Function Block (U@E@&)trol the Drive. The
RA_PF_MBUS_ _Standard. 7z UDFB is availdowwload i n Rockwel I Al
http://samplecode.rockwellautomation.com/idc/groups/public/documents/webassets/sc_home_page.hcst

1. Start bymportinthe UDFB to your projeighiclickon theMicro830n theProject Organizer and select
ImportandclickonimportExchange File

Project Organizer Micre830" powerFlex 4

Mame: Conwveyorl™ ]
|
......... 3 | Open ,
Iﬂl Ewild Download  Upload
........ .
--------- %ﬂ Upload
£ Micro830
= | ' Import Exchange File
- Export »
=3
2
X Delete
Rename
‘== | Properties pov—
Memaory
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http://samplecode.rockwellautomation.com/idc/groups/public/documents/webassets/sc_home_page.hcst

2. ClickonBrowse

Import Export A
g Import Exchange File -y Export Exchange File |
Filz Name | Browse [ I
Select Elements to Import
Name || Select All |
Desalect All |
Destination | Controller. Microg30
Impart Cancel
3. Browse for the Desktop folder Brid ®pen tHRA_PF_MBUS_Standdrdb107zfile
x
‘mvl .. = UDFB's - m] I Search UDFB's [E
Organize *  MNew folder == ~ O @
% Favorites =1  Mame - | Date modified | Type | Size | |
Bl Desktop || Controller, Micro&30.Micro830.P10_Motion. 7z

7/25/2011 4:51PM 7Z File
4 Downloads

7| Recent Places

. RA_PF_MBUS_Standard_Lab10.7z

10/5/2011 10:43 PM 7Z File
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4. Clickonlmport

Import Export

C:\Users\lzbuser|\Desktop\UDFE s\RA_PF_MEBUS_Standard.7z

——

v [£| ra_PF_MBUS_Standard_215

5. ClickCanceto close thenport/Exportwindow.

==tination |Controller.
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6. Notice the UDRBSs beeadded to your proj@&cubé- clickon theRA_PF_MBUS_STANDARD_2IS
function block.

Project Organizer

Mame: Conveyorl®

III] Micro330

......... 3 _] Programs

-~

-------- t Global Variables

......... ;"'| : DataTypes

|_:—| ----- _] Function Blacks

RA_PF_MBUS_Standard_215

— T Local Variables
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UDFB Structured Text Code Description

You should be able to se®thePF _MBUS_Standard \2D%B structured text code. The fobteyisagill go over the

different blocks of codead give a brief description of what the code is doing. Remember that this code can also be done in
Ladder Logic aedpeciallgotice the Read & Wwitilbus messafymctiosthatareclearly marked in this secdibthe

variablestated here wepgeviously created in the Local Variables and the bits for the Drive can bApefmdincAd in

1. This first portion of Structured Text Establifhestbment to determine if the UDFB is enabled and
establishes the assignments shown below.

2 [RL_UDFE NAME] :RL PF MBUOS SIMPLE

3 [Category] tCommunication

4 [Description] :Provide =simple control to PowerFlex drive wvwia Modbus

5 *)
4

7{ FBENO := FBEN:

3{ IF (FBEN) THEN

10

11 CHD In := FBEN:

12 5I5 _In := FBEHN:

13

4 (*Begin —————————————— fend ----------------\----—--——"+-"-+"-""+"-4—"H"-—""————o
15

L& (= CHLy #)

18 CMDValue.l := Start: [*5tart#*) Start, 5top and Clear Faults
19 CMDvalue.O := Stop: [*Stop*) assignment to the bits in
:0 CMDvalue.3 := ClearFault; (*Clear PF fault* the CMOVAlue Word

-2 r/f]:" (Fwd Rev) THEN (*Fwd Rev; TRUE:Forward; FALSE: Reverse®)
3 CHDvalue .4

4 CHMDvalue .S

-3 ELSE Foward and Reverse

] CHDvalue .4 : ; Command bit assignment

27 CHMDvalue.S

28 |\END_:F;

29

=0 I/Lr]:" (Jog) TEEN (* Jogging *)

1 CMDwvalue.0 := FALSE;

2 CMDvalue.l := FRL3E; Jog bit assingment. Reference

33 CHDvalue.2 := TRUE; Write Logic Command Data

4 ELSE from Drive for bit distribution

25 CHMDvalue .2 := FRL3IE;

& \gHD IF;

=7 CMDValue Word assigned to

8 C_CMD localAddr[l] = CMDvalue: the LocalAddre=s Word that

will be in the Modbus message
R —————
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2. Tre Modbus Message Function is introduced here as shbvnibelows pe ci f i ¢ todhe e

Drive as describéthr all the element assignments rafsrandix AFor the Modbus message function
codes ¢md, Element CoulémentCniChanelandTriggertype, the modbus function block will be
described later on in this Lab.

SPEED EREAL := 10.0*% ReferenceSpeed;
CHMD localhddr[2] i= LNY TO WORD(SPEED REAL);

Reference Speed conversion

CHD_localcfg.Channel := PlcPortcNum:;

CHMD localcfg.Cmd = 16&;

CHMD_localcfg.Elementlnt = 2; Modbus Message write

CMD localefg.TriggerType:= 1; Elements Assingment.

CHMD TargetCfg.Node 1= DriwveNodeNum;

CHMD TargetCfg.Addr := 8183; (*Actgdal address i=s 8182, but offsetl to E153%)

{ M5¢ MODBUS CMD(CMD In,CMD Cancel,CMD localcfg,CMD TargetCfg,CMD localldd MODBUS MESSAGE
— — — — — —

Wi

3. Another Modbus Message function is useddzatfedim the Drive (Status, feedback speed and more).

[ * Status )
5T5_ localcfg.Channel := PlcPortHum;

5T5_ localcfg.Cmd = 03:

5T5_localcfg.ElementCnt := 4; Modbus Message read
S5T5 localcfg.TriggerType:= 1; Elements Assingment.
5T5_TgtCfg.Node := DriveNodelNum;

S5T5 TgtCfg.Rddr 1= §449;

= MODBUS MESSAGE
r): .

( M5G MODBUS STATUS (SIS In,STS Cancel, SIS localcfg, SIS TgtCfg,STS localAdd
— — — — — —

StsValue := 5T5_localRddr[l]:
PF_Ready := S5tsValue.O:
PF_Active := StsValue.l:
PF_Alarm := S5tsValue.&;
PF_Fault := S5tsValue.7:
PF_AtReference := StsValue.8;

ANY TO REAL(ST5 localAddr[4]}; Read feedback S

e D 0.0
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4. The Driv&rror Codesre assigned here to bplayed in the function block and the end of the structured text
UDFB is reached by closing thekstatement that verifidsen théunction block is enabled.

24 / ErrcValue := ANY TO_INT(STS_localAddr[2]): .

B PF ErrCode := ErroValue;

BT CASE ErroValue OF

28 O: PF _ErrorM=zg := "Ho Fault';

=] 2: PF ErrorMsg := '"Ruxiliary Input':

a0 3: PF ErrorMsg := 'Fower Loss';

31 q: PF ErrorMsg := 'Undervoltage';:

92 E: PF _ErrorMzg := 'Over voltage

43 [H PF ErrorMag := 'Motor Stalled':

L T PF ErrorMsg := 'Hotor Overload®;

35 g: PF ErrorMsg := 'Heatsink Overtemperature':

L 12: PF _ErrorMzg := 'HW Overcurrent (300%)°';

47 13: PF ErrorMsg := 'Ground Fault';

a8 25: PF ErrorMsg := 'Rnalog Input Loss':

a9 33: PF ErrorMsg := '"Ruto Restart Tries'; Error Code Meszage
a0 38: PF ErrorM2g := 'Fhase U to Ground Short': assignment that wil
21 39: PF _ErrorMzg := 'Fhase V to Ground Short'; dizplay in the Function
32 40: PF ErrorMsg := 'Phase W to Ground Short'; Block
23 41: PF ErrorMsg := 'Fhase TV Short';

04 42 PF _ErrorMzg := 'Fhase UW Short':;

25 43 PF ErrorMzg := 'Fhass VW Short';

il 63: PF ErrorMsg := 'Software Overcurrent':

27 64: PF ErrorMsg := 'Drive Overload®;

08 T0O: PF ErrorMsg := 'Fower Unit Fail':

29 80: PF _ErrorMzg := 'ZutoTuns Fail';

10 81: PF ErrorMsg := 'Communication Loss';

11 100: PF ErrorMsg := 'Farameter Checksum Error';

12 122: PF ErrorMsg := 'I/0 Board Fail':

13 ELSE

14 PF_ErrorMag := 'Unknown Fault';

15 \_END_CRSE; J
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Using the PowerFlexCGlass Drive UDFB

Now you will use theFB in a new ladpiergranto establish basic control on yourDiiveser Defined Function Block is
the rsult of the Structurexkflcode covered befarel isised as an altate way obatrolling a Component Drive via

Modbus without extended use of MSG_ MO R/ Solosk

Note:For additional Information on MSG_MODBUS, please refer to the Help section of the CCW menu to
obtain a description and argumeisw tase thisunction block for Modbus Communication.

1. Start by adding a new ladder program tmjemir@tganizeRightclickonProgramsthen seleétdd

aNew LD : Ladder Diagram

Project Organizer

Mame: Conweyorl®

ad
.
E”—: RA_PF_MBUS_Standard_215

-

- t Local Variables

PowerFlex 4_1
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2. Rename yoladdeprograno Drive_lbyrightclickinggnUntitledLCandselecRenameas shown:

Project Organizer

Mame: Conveyorl®

II:I:] Micro830

[#¥ | Buid

gﬁl,

........ ‘ Global Va & Upload
¢!
4

Open

e Impaort k
IE‘ i Export 3

- '* Cut

=3 | Copy
H PowerFlex 4_1

&

X Delete

Properties

3. DoublelickonDrive 1o open the ladder editor.

Project Organizer

Mame: Conveyorl®

II:I:] Microg30
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4. Expand thieaddertoolbox as shown below.

5. Draganddropa Blockto the ladder as shown.

. Miao330 | RA PF MBS ..dard ZisPoU - Drive_1-POU” |

- X

= |
=y oes B
s g PowerFlex 4
— I PowerFlex 40
— ’ PowerFlex 400
— E PowerFlex 40P
e ’ PowerFlex 400P
’ PowerFlex 400N
! PowerFlex 4M
= [~ |
" adder 4
& Pointer
f-+| Rung
= Return
% Jump
‘TT Branch
-0 Direct Coil
& Reverse Coil
& Set Coil
B Reset Coil
7 ~#F Pulse Rising Edge Coil
Show output from: Import Export SR AR = ! e i
Start importing '
Importing pous: RA_DF_MBUS_Standszd 2I5
Import was successful. Total Time: 00:00:00.374864€
Finish importing data
151
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6. Thelnstruction Block Selectaindow will appear and uNderelypeRA _that will display the
imported UDFB as shown b8elect theA PF_MBUS_Standard 8B andtlickOK

EZ instruction Block Selector: N/A =10 =|
— Controller : 2080LC30160WEBA
&7 RA_ - oA (b [~ b
R4 _PF_MBUS Standard 215 (User defined) ﬁ:
1] | *
— Parameters
Instance: I j ¥ Show Parameters
Inputs: E 0 ™ EN/END
Scope: Drive_1
oK Cancel |
y
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7. The UDFB is now in rung 1 ofaguler program as shown below.

Micro830 | RA_PF_MBUS_...dard_2ISPOU ' Drive_1-POU*|

Stop  PF_R.:

= Refere . PF_Ac. s

rJog PF_AL. s

» Cleark_. PF_Fa.

rFwd . PF_At 1
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8. Herds a description and arguments of the UDFB you just added:

(" RA PF_MBUS Standard 2IS 1T )
RA_PF_MBUS_Standard_2IS
* FBEN FBENO »
* PlcPortNum PF_ErrorMsg
» DriveNodeNum PF_FeedbackSpe... «
p Start PF_ErrCode ¢
» Stop PF_Ready ¢
* ReferenceSpeed PF_Active
» Jog PF_Alarm
* ClearFault PF_Fault 3
* Fwd_Rev PF_AtReference »
\ J
Parameter Data L
Parameter Description
Type Type
Function block enable
FBEN Input BOOL | When FBEN = TRUE, execute function.
When FBEN = FALSE, do not execute function.
Micro800 Serial port number.
e =2, for the embedded serial port
PlcPortNum Input UINT e =5, for serial port pluin installed in slotl
2T aAONRBynn t[/ ot
5
DriveNodeNum Input USINT | PowerFlex drive network node number
Start Input BOOL True, Start the drive;
Stop Input BOOL | True, Stop the drive.
Reference_Speed Input REAL | Set the speed for drive. The unit is in Hz
Jog Input BOOL | Jog function
ClearFault Input BOOL | True, clear the drive fault
True, Motor runs at reverse direction;
Fwd_Rev Input BOOL False, Motor runs at forward direction.
Indication of FBEN, if FBEN is true, then FBENO
FBENQ Output BOOL will be true. Similar to EN and ENO in ladder.
PF_ErrorMsg Output STRING | Error message from drive
PF_FeedBackSPEED Output REAL | Drive speed feedback from drive
PF_ErrorCode Output INT Indicates PF drive error code
PF_Ready Output BOOL | If True, indicates Powerflex is ready
PF_Active Output BOOL | If True, indicates Powerflex is active
PF_Alarm Output BOOL | If True, indicates PF Alarmed
PF_Fault Output BOOL If True, indicates PF is faulted
PF_AtReference Output BOOL | If True, indicates PF runs at reference speed
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9. To start populating the inputs fafrtttion bloaijckon the top section of the first input as shown below
andset théPlcPortNunto 5 and hit thEntekey The 5 for this input is determined from step 8 above
since the Serial plug in is in slot 1 of the Micro830.

Drive_1-POU|” RA PF_MBUS_...dard_2ISPOU | Microza0

Ln

__SYSVA_CCEXEC

__SYSVA_ABORT_CYCLE ﬂ

—SYSVA_CYCLECNT
—_SYSVA_CYCLEDATE
—_SYSVA_KVBCERR |
~_SYSVA_KVBPERR
SYSVA_MAJ_ERR_HALT

SYSVA_REMOTE
SYSVA_RESMODE [ 4=

¥ B 1

10. Set the followimputDriveNodeNuno 100since that is the default node# for a PowerFlex 4 Drive in this
case. After doing that, select an input to start the drive fralovtheadrsipown. For this lalthese
DI2 push button the Micro800 Demotbastart theige which isO_EM_DI_@&ad hit thEntekey

. Drive_1-POU* | pa PF MBUS ...dard 2I1SPOU | Micro830 |

__SYSVA_TCYWDG :l
_I0_EM_DI_00
IO _EM DI (1

I0_EM_DI_03 |
TI0_EM DI 04 J
TI0_EM_DI_05
TI0_EM_DI_0&
TI0_EM DI 07 v |
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11. Continue populatingitipaits of the function bésc&hown below and referérece) DFBdescription
and argumerntsstep & determine why they are set this way.

Noted make sure that the referepeed has a decimal point, 30.0 in this case, if not , an error will come
up once you build your program.

12. Save your work dickingsd.
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Testing the PowerFlexClass Drive UDFB
Now you will Build and Download your program to test the UDFBreuith your Dr

1. Start by disconnecting the-UEEB cable from thévB and connecting the RS485 cable fa@¥8@he
SERIALISOL plungto the same DSI port on the Drive.

Micro 830

1

0 ot 1000000000000 PowerFlex 4

01.02 03 04 05 06
OI0]0J0I0]0]

11213 14 15 16
ololololololilrs

Ul 1xrxD- (Pin 5)
[& gje— Tx Rx D+ (Pin 4)

(@) — (D Drives Adapter Plug #
RPORPVORRRRD |% i@J AK-U0-RJ45-TB2P

"= 3 Open
=9 i
=1
%H LIpIu:ua-:I !lES

=

APPLICATION NQOB® far irhis Lab you have established a controller program that will set a $eries of
inputs to Start, Stop, Fwd/Rev and Jog a Conveyor. Now you will download this program to your controller
and see it in action.
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3. Once the build is done as shown on the CCW dotpiRiglirlickon théviicro83@&nd select
Download

Project Organizer

Mame: Conveyorl

4. In the Connection Browser, expad&Baad Select tivdicro83F2086LC3616QWB) as shown and
clickOK

Connection Browser

=10i x|

v Autobrowse Fiefresh I
== workstation, RACORE
-,5'25 Linx Gateways, Ethernet
-2 AB_DF1-1, Data Highway Plus
.= n, Workstation, RACORE
-3¢ 01, AB DSI

-+ USB

=ik 16, Micro830, 2080-C30-15QWE

QK &! Cancel

Noted If nothing appears under the USB connection, verify your USB connatiohtirethe fr
controlleor refresh the connection on your RSLinx Classic.
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5. Clickres

x

. The cantraller is in Remate Fun mode.
__I_i Do you want to change to Remote Program mode?

6. Once Download is ptateclickyesto put the controller baékeimoterun

x

. Download is Complete. Do you want to
__I_i change the controller back to Remote Run?

7. CCW should now be connected to the cantsbitevn by the green arourditihe830n the Roject
Organizeand it should beRonmode as you can probaialy in the Micro8R8tvicde ED 6 s

Project Organizer

Mame: Conveyorl

----- . | Programs

(]2 L€ Drive_1
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8. If the Drive is faulted, you can now clear thg faeltsingI3(Clear Faults)s thgarogram should
now be runningou catestthe different control commands you just created using the UDFB. Note that
theSLOWeommand still needs to be programmed and will be alunahéatdab.

MICRO 830
DO@/DI@ DO1/DIt  DO2/DI2

|
i. il

DO3/DI3 DO4/Dl4 DO5/DI5

I 1
CLEAR
FAULTS I FWD/REV

on the top menu and the fuctickhdhouldisplayive values

mal‘

5 .
i Peper PR g Mo

i —
i D PEFe £
_10_EM_DI_02 ?
_ID_EM_DI_DD '
e R

300 ?
- Refere.. PF_Ac.. 4= -
_10_EM_DI_01 ?
G s e (T
_10_EM_DI_03 ?
_ CleaF_. PF_Fa_ = -
_ID_EM_DI_05 ?
W e P

once you are done testing

G
v v

10. Cickon the on the top menu to Stop Del’
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Adding an Event Input Interr(igtl)

The EllBventinputnterrupt) is a feature that allows the user to scan a specific program file (subroutine) when an input
condition is deted from a field devloghis section of the lab, the interrupt program will be done in ladder logic, but we will
show the structured text option that will resemble the UDFB program Modbus messaging earlier in the lab.

Create an EEI Modbus Message Bnogr

1. RightlickonProgramsand adé nevLadderDiagramas done beforeolycan also decide to do the
interrupt program aStaucturedrext In this demonstration we will use ladder.

2. Renameour new program as shown below addubégnlickon it t@pen it.
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