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Module Overview

The 3401 module is a one-axis stepper controlkgrdbcupies one slot in a Point I/O or a 1769-L18
system. This unit receives profile data from th€Rnd outputs Step and Direction signals or
Clockwise/Counter Clockwise pulses to a steppetedri Inputs on the module allow homing and
emergency stop operations.

The 3401 uses four 16 bit input words and eightil6utput words. Status information and the Gatrre
Position data are reported to the Input Regist€h& 8 output registers have two purposes. Hisy, are
used to configure the module with parameters sscutput Type, Homing Type, Inputs Used, Input veti
Level, and Starting Speed. Second, they are ossehtd the move commands, along with the distance,
speed, and acceleration and deceleration ratesaidefine the move profile.

32-bit parameters are divided into two words, MSWl ASW. The upper word (MSW) has the 1000s
places and the lower word (LSW) has the 1s, 10s1l80d places. Negative values are handled by gettin
both the upper and lower words independently negakor example:

Value MSW LSW
-12,345 -12 -345
12,000 12 0
-12,000 -12 0
345 0 345
-345 0 -345

Because the 3401 module does not use a non-vataiteory, it must be configured at every power up.

The 3401 module is nshipped with the 1734-TB (screw clamp) or the 27B& (spring clamp) wiring
base assembly. These parts must be separatetgafdam Rockwell Automation.

Sample programs showing how to program the 340lutacate available from the following page of our
website.

http://www.amci.com/sampleprograms.asp

Driver files that can be used to add the 3401 mottulControlNet, DeviceNet, or Profibus systems can
be downloaded from the following page of our wedsit

http://www.amci.com/driverfiles.asp
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General Information

Important User Information

The products and application data described inniaisual are useful in a wide variety of different
applications. Therefore, the user and others ressplenfor applying these products described hemeen
responsible for determining the acceptability facke application. While efforts have been made to
provide accurate information within this manual, EMassumes no responsibility for the application or
the completeness of the information contained hefidiroughout this manual the following two notices
are used to highlight important points.

WARNINGS tell you when people may be hurt or equipment megdmaged if the procedure is not
followed properly.

tell you when equipment may be damaged if the mhaieeis not followed properly. No
patent liability is assumed by AMCI, with respeztuse of information, circuits, equipment, or saftes
described in this manual. The information contaiwétlin this manual is subject to change without
notice. UNDER NO CIRCUMSTANCES WILL ADVANCED MICR@ONTROLS, INC. BE
RESPONSIBLE OR LIABLE FOR ANY DAMAGES OR LOSSES,MUDING INDIRECT OR
CONSEQUENTIAL DAMAGES OR LOSSES, ARISING FROM THESE OF ANY INFORMATION
CONTAINED WITHIN THIS MANUAL, OR THE USE OF ANY PROUCTS OR SERVICES
REFERENCED HEREIN.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all agment manufactured by it will be free
from defects, under normal use, in materials andkmeanship for a period of [18] months. Within this
warranty period, AMCI shall, at its option, repairreplace, free of charge, any equipment coveyed b
this warranty which is returned, shipping chargespgid, within 18 months from date of invoice, and
which upon examination proves to be defective imemia or workmanship and not caused by accident,
misuse, neglect, alteration, improper installatoimproper testing. The provisions of the “STANDBR
WARRANTY” are the sole obligations of AMCI and exdes all other warranties expressed or implied.
In no event shall AMCI be liable for incidental@ynsequential damages or for delay in performafhce o
this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, mus ha
a Return Merchandise Authorization number issueAMZI. Call (860) 585-1254 with the model and
serial numbers along with a description of the b A “RMA” number will be issued. Equipment
must be shipped to AMCI with transportation changeepaid. Title and risk of loss or damage remains
with the customer until shipment is received by AMC

24 Hour Technical Support Number

Technical Support, in the form of documents, FA§)&] sample programs, is available from our website,
www.amci.com 24 Hour technical support is also availableldas product. For technical support, call
(860) 583-7271. Your call will be answered by thetbry during regular business hours, Monday
through Friday, 8AM - 5PM EST. During non-businéssirs, an automated system will ask you to leave
a detailed message and the telephone number thatayobe reached at. The system will page an
engineer on call. Please have your product modabeun and a description of the problem ready before
you call.
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Chapter 1: Installing the 3401 module

[. WAHHIHG] Disconnect power before attempting to install enoge the 3401 module.

Installation Notes

» Verify that your system’s power supply has adequegerve current capacity. The 3401 module
requires 85mA @5Vdc

» A maximum of five (5) 3401 modules can be instalfedne network base. The cause is a small
voltage drop across each of the 3401 modules, astdipe modules, the voltage is too low for a 3401
module to operate. It is possible to add more 3d0dules to the Point I/O base by adding a 1734-
EP24DC to the system.

» Because of their on board microprocessors, the Btiililes will become warmer than most Point I/O
modules. There is no reason to be concerned apliak spacing around the Point I/O system to
allow convection cooling is all that is required.

* The 3401 module is nshipped with the 1734-TB (screw clamp) or the XTB& (spring clamp)
mounting base assembly. These parts must be sdpanalered from Rockwell Automation.

Installing the Mounting Base

1. Verify that the DIN rail locking screw is in the timontal position. The mounting base will not aktac
to the DIN rail if this screw is in the vertical gition.

2. Position the mounting base vertically above anyentily installed units, such as an adapter, power
supply, or an existing module.

3. Slide the mounting base down allowing the interloglside pieces to engage the adjacent module or
adapter.

4. Press firmly until the mounting base snaps ontdxiérail.

5. To remove the mounting base from the DIN rail, reenthe 3401 module, and then use a small
bladed screwdriver to rotate the base locking s¢oetlve vertical position. This releases the logkin
mechanism holding the mounting base to DIN raift the mounting base straight up to remove.

Installing the 3401 Module into the Mounting Base

The 3401 module can be installed before or afteuiog Base has been installed. However, before
installing the module, verify that the Mounting Bds correctly keyed for the 3401 module. If ihis,
use a small bladed screwdriver to rotate the kegbvan the mounting base until it matches keying on
the 3401 module.

Install the 3401 module by inserting it into the lviting Base and pressing straight down. The module
will lock into place.

Installing/Removing the Removable Terminal Block (R'B)

A removable terminal block is supplied with the Mtng Base assembly. Pull up on the RTB handle to
remove. This allows the mounting base to be remhavel replaced as necessary without removing any
of the wiring. Use the following procedure to 1=ént the removable terminal block.

1. Insert the end opposite the handle into the baigeTlris end has a curved section that engages with
the wiring base.

2. Rotate the terminal block into the wiring base lubtocks itself in place.

3. If an I/O module is installed, snap the RTB handte place on the module.
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Module Specifications

e Pointbus Current Draw: 85mA @5Vdc

* A maximum of five 3401 modules can be installedme Point I/O baselt is possible to add
more 3401 modules to the Point I/O base by addihg3d-EP24DC to the system.

e Throughput Time: 25Qs (Inputs must be on for 25@ to be scanned by the module)

| NOTE >

Stepper Outputs

The throughput time represents how long the 340duteowill need between
receiving a command and acting on it._It doesimdtide the time that it will
take to transfer data to and from the 3401 modwée the networl

Output Voltage: +5Vdc differential (3.5Vdc to 4Vdeak typical)
Maximum Output Current: 20mA
Maximum Output Frequency: 1MHz

Discrete Inputs
Input Type: Sinking
Input Voltage Range:

On =8 to 24Vdc
Off = 0 to 2Vdc

Input Current: 15mA @ 24Vdc
Response Time (On and Offjud
Input Functions: Home and Emergency Stop inputs

Environmental Conditions

Operating Temperature: 0 to 60° C
Relative Humidity: 5 to 95% (non-condensing)
Storage Temperature: -40 to 85° C

LED Function

Module LED
. Module
Solid GreenModule OK, no motion in progress
N K Blinking Green Motion occurring
eéwor Blinking Red Configuration Error, Command Error, Input Errdigme
tatus Invalid Error, or an Invalid Profile Error.
Limit Network Status
Input
Y Off: No communication with scanner module
ome Green Communicating with the scanner module
Input Red Communication Error
Limit and Home Input LED
Orange Indicates that the input is active. These LEDIslve ON if the
Input has been configured as Active High and iginéeg power
or if the Input has been configured as Active Lowd & not
receiving power.
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Connector Pin Out

The following diagram shows the function of theil® p734-RTB terminal block when it is used with the

3401 module.
[]
[]

pno | © O | pin1
-Stepor—CWoutput | I B +Step or +CW output
Pin 2 O O Pin 3
-Direction or —-CCW output | [l W +Direction or +CCW output
Pin 4 © 0 Pin 5
Module Common | Il W Chassis Ground (shields)
Pin 6 O O Pin 7
in in
Limit Input N Home Input

Home and Limit Input Wiring

The Home and Limit Inputs are sinking inputs thdt be activated when you source current to them.
The following diagram shows how to wire the Home &imit Inputs to a sourcing sensor.

Power Supply
Home (7) or Limit (6) Input T~ | Sourcing Sensor +8to 24Vdc
Module Common (4) I
Common
20 Gear Drive, Plymouth Industrial Park, TerryvileT 06786 page: 6

Tel: (860) 585-1254 Fax: (860) 584-1973 &i#nBales @amci.com



IA-IMCi 3401 Manual

Point I/O Stepper Module
Revision 2.0

Wiring Notes:

Stepper signals are generally low voltage, low gasignals. If you are using A-B guidelines for
cabling installation, treat the cable as a Cate@argble. It can be installed in conduit along with
other low power cabling such as communication caatel low power ac/dc I/O lines. It cannot

be installed in conduit with ac power lines or higwer ac/dc I/O lines.

To reduce or eliminate the influence of electrinaise on the system, the step and direction cable
shields must be connected to chassis ground terBinalso, the shields must be connected to
only one end of the cable run and treated as caoduat any junctions. Do not ground the
shields at the junction box.

If the signal cable must cross power feed lineshdtuld do so at right angles.

Route the cable at least five feet from high vadtagclosures, or sources of “rf” radiation.

The Module Common should be connected to the COMesupply that powers the discrete
inputs. A Stepper Driver with Single Ended Steg Bxirection inputs can also be referenced here.
The Chassis Ground pin is connected to the PLGissik ground.

POINT I/O is grounded through the DIN rail to chiaggound. Use zinc plated, yellow chromated
steel DIN rail to assure proper grounding. UsirtgeoDIN rail materials (e.g. aluminum, plastic,
etc.) that can corrode, oxidize or are poor cormsatan result in improper or intermittent
platform grounding.
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Installing the 3401 module in 1769-L18 PLC

Open RSLogix 5000 and the project in which you warinstall the AMCI 3401 module.
Right click on I/O Configuration in the Project Ere

Select New Module.

Select the following module type and descriptiamirthe list that appears.

Type = 1769-MODULE

Description = Generic 1769 Module

Click on OK.

Enter the following module properties.

pwpdpPE

o 0

Name Your Choice (must begin with a letter)

Description: Your Choice

Comm Format: Data-INT (The default is Input Data-INT. This must be changed to Data-INT)
Slot: location of 3401 module

7. Enter the Connection Parameters from the follovi@ige.

Assembly Instancg Size
Input 101 6
Output 102 8
Configuration 103 0

8. Click on Next and select the RPI time. The minimRRI time for the 3401 is 2ms.

9. The 3401 module will now appear in the project @@d three new data tags will have been
created, Local:X.l.Data[Y], Local:X.O.Data[Y] andtal:X.C.Data[Y] where “X" is the slot
number and “Y” is the word number. The status,entrposition, encoder position, and captured
data value are located in the Input tags. All cands are sent to the 3401 module through the
Output tags. The 3401 module does not use the @owafion tags.

Please note that the first two input words, LocadlData[0] and Local:X.l.Data[1] are not used
and will always be equal to zero.
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Installing the 3401 module in a ControlNet system

1. Create or open a new Ladder Logic program.

2. Ifit does not already exist, add a ControlNet adamodule, such as the 1756-CNBR/D module,
to the rack configuration

3. Right click on the ControlNet adapter module arehtkelecNew Module.

4. Select the 1734-ACNR module from the list of moduteat appears. The Module Properties
window will open. Enter the following parameters.

Name: Your Choice, but it must begin with a letter

Description: Your Choice

Comm Format: Rack Optimization or None

Node Must match the address set on the 1734-ACNR adapt

Chassis Sze One plus the number of Point I/O modules attadbatle 1734-ACNR. After
changing and downloading the chassis size, go@mndielect the chassis tab, and click on “Set
Chassis Size in Module.”

5. If the Comm Format above was set to None, clickimmsh>> to accept the configuration. If the
Comm Format above was set to Rack Optimizationk dnNext>and set the RPI time for the
discrete /0O modules in your system, and then @itkinish>> to accept the configuration.

6. Right click on the 1734-ACNR module and then seldmitv Module.

7. Select thel 734-Moduleas the module type. The description will®eneric 1734 module
Enter the following parameters on the Module Priigemindow that opens.

Name Your choice, but it must begin with a letter
Description: Your choice
Comm Format: Data-INT (mustbe Data-INT)
Slot: Location of the AMCI 3401 module. Slot 1 will bexated directly to the right of the
1734-ACNR adapter.
Connection Parameters
I aiseoyllistancHIiSIZe ControlLogix system will
nput 101 6 : .
Output 102 3 | create 198 configuration
. : ++ | words. These words are not
Configuration 103 0 sent to the 3401 module.

8. Click on Next and select the RPI time. BecauseMM€l 3401 is a Specialty I/O module, it will
only use direct connections to communicate withsite@nner module. Although any value down
to 3ms can be selected, AMCI does not recommengsdielow 15ms. Additionally, to avoid
overloading the 1734-ACNR adapter, AB recommendsahRPI time of 50ms or greater be used
for all direct communication modules.

9. The other pages of the Module Properties windownateised by the AMCI 3401 module. Click
on Finish>> to complete the installation.

10. The following tags will have been created. Hdapter name shown here was selected for the
1734-ACNR in Step 4 above. Also, X = slot numbad & = word number.
adapter_name:X:l.data[Y] Input Data sent from the 3401 modwehe PLC. Words 0

and 1halwaysbe zero.
adapter_name:X:0.data[Y] Output Data sent from the PLC to tl#®3 module.
adapter_name: X:C.data[Y] Configuration Data, not used by thé@34nodule.
20 Gear Drive, Plymouth Industrial Park, TerryvileT 06786 page: 9
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[ NOTE @ Because the data from the 3401 module is updatind &PI time
asynchronously to the program scan, AMCI recommémaisthe input data
be buffered before it is used by the ladder logagpam.

11. Save the project.
12. Download the new configuration to the processor.

RSNetWorx Setup

Although it is not required to make the 3401 modaperate in a ControlNet system, adding the 3401
module’s EDS file to RSNetWorx will allow it to apgr in your network. If the EDS file is not added
RSNetWorx, then the 3401 module will appear alaknown Device.

The EDS file is available in theriver File Download section of our websiteyww.amci.com The
following procedure, used to add the EDS file taNR8Vorx, assumes that you have already downloaded
this file and un-zipped it.

Start RSNetWorx for ControlNet and either open sisting project or create a new one.

In the RSNetWorx program, click drools in the menu bar.

Click onEDS Wizard... from the pull down menu that appears.

Click onNext> in the window that appeatrs.

SelectRegister an EDS file(sjand click onNext>.

SelectRegister and EDS file

Click onChoose File...and navigate to the folder where you placed theipped EDS file.

Double click on3401_r01.eddile.

Click onNext>,

10. Click on3401_r01.eddile so that it is highlighted.

11. Click onNext>to assign an icon to the device.

12. Click on the 3401 and then click @hange icon...and select one of the built in icons that
Rockwell Automation offers.

13. Click onNext>and then click offrinish to complete the installation of the AMCI 3401 EDS

file to the RSNetWorx system.

©CoNoO~WNE

14. Go Online. RSNetWorx will scan the ControlNet netkvand should discover both the Point
I/O adapter and the 3401 module at the node adthrasgou set on the Point I/O adapter.

15. Click on the Enable Edits checkbox and then saggthject. You should now have a
working network.
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Installing the 3401 module in a DeviceNet system

Before the 3401 can be attached to a network, st inet added to the RSNetWorx for DeviceNet
software. The EDS file is available in tBeiver File Download section of our websiteyww.amci.com
The following procedure to add the EDS file to RBMerx assumes that you have already downloaded
this file and un-zipped it.

Please note that the 3401 does not suppPR (Automatic Device Replacement).

1. Start RSNetWorx for DeviceNet.

2. In the RSNetWorx program, click drools in the menu bar.

3. Click onEDS Wizard... from the pull down menu that appears.

4. Click onNext>in the window that appeatrs.

5. SelectRegister an EDS file(syand click onNext>.

6. SelectRegister and EDS file

7. Click onChoose File...and navigate to the folder where you placed theipped EDS file.

8. Double click on3401 r01.eddile.

9. Click onNext>,

10. Click on3401_r01.eddile so that it is highlighted.

11. Click onNext>to assign an icon to the device.

12. Click on the 3401 and then click @hange icon...and select one of the built in icons that
Rockwell Automation offers.

13. Click onNext>and then click offrinish to complete the installation of the AMCI 3401 E@S
to the RSNetWorx system.

14. Open or create a network where a 1734-ADN scanoeufa is present. In this network, the
scanner module will have a node address of zero.

15. Add the 3401 to your network as you would any ofPeint I/O module, including adding it to
the scanlist configuration of the scanner moddlee 3401 module has a default node address of
63.

16. Go online with the DeviceNet network and drill dotenthe subnet network.

17. Expand the Point I/O network associated with1&-ADN PointlO DeviceNet Adapter module
and select th®eviceNet Subnet, DeviceNet network.

18. If, after the network is scanned, the 3401 modalke dndifferent address from the desired one,
right click on the module, seleBtroperties... and change the address to the desired valuell It w
also be necessary to update the Scanlist in then8canodule. Please note that to operate
correctly, the lower numbered addresses must la¢ddcloser to the 1734-ADN Scanner
module.

19. Once the network has been correctly configureds #aand then download it to the scanner
module.

20. Open or create a second network that will be reattia data from the Point I/O network created
above. In this network, the node number of the41&BN adapter module must match what is
physically set by the address switches on the IM3K-adapter module.

21. Right click on the 1734-ADN module and selBcbperties...

22. Click on the Device Bridging Tab

23. Click on Associate Fileand select the file that was created above.

24. Click on Apply.

25. Once the network has been correctly configureds gaand then download it to the network’s
scanner module.
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Installing the 3401 module in an Ethernet system

10. Create or open a new Ladder Logic program.

11. If it does not already exist, add an Ethernet l&idgdule to the rack configuration. For example
the 1756-ENET/B module.

12. Enter the IP address, for example 192.168.001 &@2then click ofrinish >>to accept the
configuration.

13. Right click on the 1756-ENET/B module and then sigNew Module.

14. Select the 1734-AENT/A from the list of modulestthppears. The Module Properties window
will open. Enter the following parameters.

Name: Your Choice, but it must begin with a letter
Description: Your Choice
Comm Format: Rack Optimization or None
IP Address Except for the last three digits, it must mated P address entered in step 3 above.
The last three digits must rhate node number entered on the 1734-AENT/A
adapter.
Chassis Sze One plus the number of Point I/O modules attadbetle 1734-AENT/A.
(If adding the 3401 moduleatoexisting system, the Chassis Size parametdr mus
also be modified on the CimaSize tab of the 1734-AENT/A module. After
changing and downloadingc¢hassis size, go online, select the chassis tab, an
click on “Set Chassis Sizdviadule.”)

15. If the Comm Format was set to None, clickFanish>> to accept the configuration. If the
Comm Format above was set to Rack Optimizationk dnNext>and set the RPI time for the
discrete /0 modules in your system, and then @itckinish>> to accept the configuration.

16. Right click on the 1734-ENET/B module and then sehew Module.

17. Select thel734-Moduleas the module type. The description will®eneric 1734 module The
Module Properties window will open. Enter the doling parameters.

Name Your choice, but it must begin with a letter

Description: Your choice

Comm Format: Data-INT (mustbe Data-INT)

Slot: Location of the AMCI 3401 module. Slot 1 will bexated directly to the right of the
1734-AENT/A adapter.

Connection Parameters

Assembly Instancg Size
Input 101 6
Output 102 8
Configuration 103 0

18. Click on Next and select the RPI time. BecauseAM€Il 3401 is a Specialty I/O module, it will
only use direct connections to communicate withsttenner module. Although any value down
to 3ms can be selected, AMCI does not recommengsdielow 10ms. Additionally, to avoid
overloading the 1734-AENT adapter, AB recommends &hRPI time of 50ms or greater be used
for all direct communication modules.

19. The other pages of the Module Properties windownataised by the AMCI 3401 module. Click
on Finish>> to complete the installation.
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20. The following tags will have been created. Hdapter name shown here was selected for the
1734-AENT in Step 5 above. Also, X = slot numbed & = word number.

adapter_name:X:l.data[Y] Input Data sent from the 3401 modwehe PLC. Words 0
and 1halwaysbe zero.

adapter_name:X:0O.data[Y] Output Data sent from the PLC to t®3 module.

adapter_name: X:C.data[Y] Configuration Data, not used by thé34nodule.

Because the data from the 3401 module is updatind &PI time
[ NOTE @ asynchronously to the program scan, AMCI recommémaisthe input data
be buffered before it is used by the ladder logagpam.

21. Save the project.
22. Download the new configuration to the processor.

Installing the 3401 module in a Profibus system
SST-PFB-SLC Profibus interface module to AB 1734-APB

Because of the communication parameters thatri¢sto the module’s

[@- CAUTIQN] memory, once a 3401 module has been used with4APB, it may not
operate in a Point I/0O system that is based offereint network.

1. Ifitis not already present, install the SST-PAB=Snodule in the SLC rack and configure the rack
(the ID code is 13635) for the module.

2. Place the PLC in program mode.

3. Connect a serial cable from the computer's COM mthe RS232 port of the SST-PFB-SLC
module.

4. With the power off, set the station address 1738-AP

5. Attach the 1734-APB to the Profibus network.

6. Apply power to the 1734-APB.

7. Start the SST Profibus Configuration software.

8. Either create a new or open an existing network.

9. To use the AMCI 3401 module in a Profibus Point $§8tem, it must be added to the GSD file
for the 1734-APB. There are two options.

a. Download the 1734-APB file that already contaires AMCI 3401 module. This file is
namedl734AMCI.gsd and will replace the GSD file that is currentlyrigeused to
communicate with the 1734-APB

b. Use a text editor to add the AMCI 3401 informatioryour existing 1734-APB GSD
file. This file is name@401_Profibus.txt After you have added it, register the
modified GSD file with your Profibus network softwea
The ZIP file containing these two files is nanAdCl_3401_Profibus.zip and are
available for download from the Tech Library seetaf our websitewww.AMCI.com.
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10.

11.

12.

13.

14.
15.

16.

17.
18.
19.
20.
21.

22.

Add the GSD file to your Profibus program by cliegion Library in the toolbar and then select
Add GSD file. Choose the directory where the G#i$ located, and then select the file.
When registered this module will appear under Sase Allen Bradley, 1734-APB [1.15].

If SST-PBF-SLC module is not already present, atinkMasters. Click and drag the Master
(Rev 1.4) into the network. Right click on it aoainfigure it according to your system’s
requirements.

Under slaves, click and drag the 1734-APB [1.15fuie into the network. The setup window
will appear.

Under theGeneral tab, set the station number to match the stationber set by the switches on
the 1734-APB.

Click on theModules tab and then click oAdd.

Scroll to the bottom of the list, select AMCI 348fepper, not AMCI stepper Empty Slot, and
then click onOK.

Click on theSLC Addresstab. Select the Input data location (I type or) Mdd offset and the
Output data location (O type or M0O) and the offsBthe AMCI 3401 module uses four sixteen
input words and eight sixteen bit outputs worde. cBreful not to leave any gaps between the
address of the 3401 module and any existing modiubgsur system.

Click onOK to accept.

Save the network file.

Right click on the Master Module and select Conffiexh the menu that appears.

Click on Yes if asked to retain the configuration.

Again right click on the Master Module and thereselLoad Configuration from the menu that
appears.

Place the PLC in Run mode.
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Chapter 2: Calculating Move Profiles

Before starting a move operation, the 3401 modafepdetely calculates each portion of the move
profile. That is, it calculates how many stepshef move profile will be required for acceleratamd

how many steps will be required for decelerati@®pending on the data used to define the movelgrofi
this can result in two types of velocity profilesther aTrapezoidal Profile or aTriangular Profile.

A Trapezoidal Profile jumps from rest to the Starting Speed, acceletatdse Programmed Velocity at

the commanded acceleration rate, continues atrtigrdinmed Velocity to a predetermined point, and
then decelerates to the target position at the camdied deceleration rate to the starting speedtapd.s

Velocity

Trapezoidal Profile
Starting
Speed ~--f- """t TTToTmToTomoooooooyoooo- R

Time

However, if the length of a commanded move is anglenough to attain the programmed velocity
before the deceleration point is reached@iriangular Velocity profile will be generated.

Velocity

Triangular Profile

Starting
Speed

v

Time

Regardless of the type of Velocity Profile thab&ng run, the following equations can be used to
determine both the time to accelerate and the nuoflseps needed to accelerate. These formutas ca
also be used to calculate the time and distandedelerate.

Ta= (Vs -Vo)/a Velocity
Da=Ta* (Vo + Vs)/2

Vo = Starting Speed (steps/second) Vo
Vs = Programmed Speed (steps/second)
Ta = Time to accelerate (seconds)

Da = Distance to accelerate (steps) .
a = Acceleration rate (steps/second/second) Time

v

If using Triangular S Curve Acceleration, Ta = Z& calculated above
If using Trapezoidal S Curve Acceleration, Ta =347 Ta calculated above

The acceleration rate entered in these equatiosshaue units of steps/second/second, not the
steps/ms/second used by the 3401 module. Seeatbel&@ion Notes below for a complete explanatio

—
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Calculation Notes

1. The acceleration and deceleration values senet8481 module as part of the move profile have
units of steps/ms/sec.

If you are using the above formulas to calculatd€tfia time to accelerate), multiply the
acceleration value sent to the 3401 module by 1@@6re using it in the formulas.

If you are using the above formulas to calculageabceleration rate from a desired Time to
accelerate, divide the result of the calculatiorlB@0 before using it as the acceleration
parameter sent to the 3401 module.

2. If the number of steps to accelerate plus the numbsteps to decelerate is greater than the
number of steps programmed in the target positgisters, than the 3401 module will run a
Triangular Velocity Profile.

3. If the number of steps to accelerate plus the numbsteps to decelerate is less than the number
of steps programmed in the target position, thar8d01 module will run @rapezoidal Ve ocity
Profile.

Velocity : / Vs

Starting : :
Speed ---t--1---- e St R

Ds = (Total Number of Steps) — (Da + Dd)
Tt=Ta+ Td + Ds/Vs

Da = Distance to Accelerate (steps)

Ds = Distance at the programmed speed (steps)
Dd = Distance to decelerate (steps)

Vs = Programmed Speed (steps/sec)

Tt = Total Profile Time (seconds)

Starting Speed

The starting speed has a range of 1 to 1,000,0B8@g8ec and is the pulse frequency at which every
move begins and ends. That is, the first anddlalstes of the move profile will be at the startipgeed.

Although it is not necessary, the smoothest tremmsftom rest to the programmed speed will be aehde
with a Starting Speed equal to the square rodteftceleration value.
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Chapter 3: Configuration Programming

Configuration Mode

The Configuration Mode provides the ability to stléne proper setup configuration to match thepstep
application without having to set any switches.e Thnfiguration file, consisting of four 16-bit va,
allows the following parameters to be defined.

If the Limit Input will as and Emergency Stop Input
If the Limit Input will be used as a CW End Limitviéch
If the Limit Input will be used as a CCW End LinStvitch
If CW Homing Operations will be allowed
If CCW Homing Operations will be allowed
If a Backplane Home Proximity bit will be part dfet homing operations
The output type, either CW and CCW Pulses or PartseDirection
The Limit Input and Home input active state
The Starting Speed. The starting speed is the [ndgaency at which every move begins and end.
Some portions of the homing operations are alsfopeed at the starting speed.
. The Starting Speed. The starting speed is the fndgaency that every move begins and ends at.
Some portions of the homing operations are alsfopeed at the starting speed.

CoNorwWNE

=
o

Configuration Mode Output Data
(Eight 16 bit words sent from the PLC to the 3401 mmdule)

While in configuration mode, the output registeasdthe following format.

16 bit output Configuration Units Range
Word Output Data

0 Configuration Bits MSW See description below
1 Configuration Bits LSW See description below
g SSET,[IITI% SS?)(Z(;% I\IfISS\\//VV Steps/Second 1 to 1,000,000

4 0

5 0

6 0

7 0

Note 1 The module will power up in Command Mode showan@onfiguration Error. The
Configuration Error bit will remain set as longwasid configuration data has not been written to
the module.

Note 2 If Configuration Mode is entered while a movezurring, the Command Error bit will be set,
the move will run to completion, and then the medulll enter Configuration Mode.

Note 3 The Starting Speed is programmed in two wordse MSW contains the 1000 places and the
LSW contains the 1s, 10s, and 100s places of thue vdor example, if the starting speed is
12,345 steps/sec, than the MSW would 12 and the ®WId be 345.
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Configuration Bits MSW

Bit 0: Set when the Limit Input is configured to liged as aBmergency Stop input When this bit
is set, an active Limit Input will immediately staph motion.

Bit 1: Set when the Limit Input is configured to bsed as &W Over Travel Limit Switch . When
this bit is set, an active Limit Input will stop Ablute, Relative, and Blend Move profiles. It
will also stop CW Manual Move operations, but n@W Manual Move operations. If the
Limit Input is reached during a CW Home operatithie, direction of motion will be reversed
and the 3401 module will search for the home imptthe CCW direction.

Bit 2: Set when the Limit Input is configured to beed as £CW Over Travel Limit Switch .
When this bit is set, an active Limit Input wilbgt Absolute, Relative, and Blend Move
profiles. It will also stop CCW Manual Move opecais, but not CW Manual Move
operations. If the Limit Input is reached durin@@W Home operation, the direction of
motion will be reversed and the 3401 module willrsl for the home input in the CW
direction.

Bit 3: Reserved for future use

Bit 4: Set when £W Homing Operations will be allowed. If this bit is reset, issuing_&/ Home
command will generate a Home Invalid error.

Bit 5: Set when £CW Homing Operations will be allowed. If this bit is reset, issuingC&W
Home command will generate a Home Invalid error.

Note: It is possible to set both bits 4 and 5, onlgne of the two bits, or to not set either of
the bits.

Bit 6: set for backplane Home Proximity operatigiigs bit can only be set if bits 4 or 5 are used)

The 3401 can be configured to ignore changes ophigsical home input until the Home
Proximity Bit makes a O to 1 transition. The 34@ll home on the next inactive to active
change of the physical home input once this tremmsdccurs. You must program your PLC to
control the state of this bit. Do not set thisibjtou want to home only to the home input.

Bit 7: “1” when output pulse type is pulse trairdatirection
“0” when output pulse type is CW pulse train &@W pulse train
Bits 8 to 14: Reserved for future use
Bit 15: “1” for configuration mode operations, “@r command mode operations

' AMCI feels that it is dangerous to home in a dii@tthat does not
[@- CAUT'ON] have an End Limit Switch configured. ConfiguratBits 4 and 5 were
created to ensure that the user is aware of thisimg@when selecting
the configuration bits. Even though it is not newoended, it is
possible to configure the 3401 module to homedirection that does
not have an end limit switch configured.

Configuration Bits LSW (Defines the Input Active Level of the Limit and Home Input)

Bit O: determines the active level of the Limit tnwonfigured to be used as an E-Stop Input

Bit 1: determines the active level of the Limit ttgonfigured to be used as a CW over travel limit
switch

Bit 2: determines the active level of the Limit iiigonfigured to be used as a CCW over travel limit
switch

Bit 3: determines the active level of the Home inpu

Bits 4 to 15: Reserved for future use, must be zero

20 Gear Drive, Plymouth Industrial Park, TerryvileT 06786 page: 18
Tel: (860) 585-1254 Fax: (860) 584-1973 &i#nBales @amci.com



IA-IMCi 3401 Manual

Point I/O Stepper Module
Revision 2.0

Input Active Level

This parameter defines the active level of the ispThese bits will be set for high level actiMarmally
Open (NO), or reset for low level active or Normgalllosed (NC). High-level active means that
supplying current to the input will activate itow-level active means that removing current from th
input will activate it.

Please note that only one of bits 0, 1, and 2 easebat one time and that the active level bitsordy be
set when the input has been selected in configuratord O.

The inputs to the 3401 module are always sinkifigat is, to operate they must be connected to s£nso
that source current.

Starting Speed
The starting speed has a range of 1 to 1,000,0B8@g8ec and is the pulse frequency at which every
move begins and ends. That is, the first andolalsies of the move profile will be at the startspged.
Some portions of the homing operations are alsiopeed at the starting speed.
Note 1: Although it is not necessary, the smoothest ttemmsfrom rest to the programmed speed
will be achieved with a Starting Speed equal tostipgare root of the acceleration.
Note 2 A lower starting speed will also increase thegterof time between moves.

Invalid Configurations

The 3401 module will not accept all possible camfedgions. The following is a list of the invalid
configurations:

1. If more than one of the bits that determine thecfiom of the Limit Input are set at one time. This
refers to bits 0, 1, and 2 in configuration word 0.

2.  Selecting the use of the Backplane Home Proxinittylthout allowing either CW or CCW
homing by setting bit 4 and or 5 in Configuratioara O.

3. Selecting any of the Input Active level bits in Gigaration word 1 without first selecting that the

input will be used in Configuration word 0. This@includes selecting the active state of the

home input without allowing either CW or CCW homing

A starting speed outside the range of dtarting speed 4,000,000.

If the lower word of the starting speed is outsafi¢éhe range of 0 to 999.

Setting any of the unused bits in either word @ord 1 of the configuration data.

Setting any of the unused words to a value othaar #ero.

No ok

The 3401 module has to be configured before stpdiy operations. When the Configuration Mode flag
is set in the output registers, the stepper cdetrehters Configuration Mode. When in this matie,
stepper controller will stop its operations andtBetConfiguration Mode flag in the input registels

then waits for the configuration file to be transéel. If there is no current Configuration Filegpent or

if the transferred Configuration File is not valile Configuration Error Input bit will be set.tife
transferred configuration file is accepted, anitlig different from the current configuration, the
configuration data will be mirrored in the inpugigters.
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Configuration Mode Input Data
(Four 16 bit words sent from the 3601 module to th€LC)

While in configuration mode, the input registerdl wiirror the configuration data that was senthe t
3401 module in the output registers. The exceptaye the Module OK bit, input word 0, status Hit 1
and the Configuration Error bit, input word O, ggabit 13.

16 bit Input ControlLogix ControlNet,

Word Ethernet Systems, & Configuration Input Data
1769-L18 Systems

Always Zero
Always Zero
Mirror of Configuration Bits MSW
Mirror of Configuration Bits LSW
Mirror of Starting Speed MSW
Mirror of Starting Speed LSW

WIN|F|O
g WIN|F|O

Note: Input Word 0, bits 13 to 15 are not mirrored.e$a three bits always function as status bits,
regardless of whether the 3401 module is in Condigon or Command mode.
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Chapter 4: Command Mode Operations

The following is a description of the various conmaa that the module accepts and the operationd that
will perform while in Command Mode. When switchiftgm Configuration Mode to Command Mode,
the position will be invalid and the Current Pasitiwill be zero.

Absolute/Relative Move

The current position must to be valid in order ¢ésfprm an ABSOLUTE MOVE. A HOME or PRESET
operation will have to be performed before the fimsibecomes valid. The distance moved, thatds th
number of pulses issued by the 3401, is equalediffierence between the Target Position and the
Current Position. For example, if the Current Bogiis 5000, and the Target Position is 7500, tinan
unit will output 2500 pulses. After the Absolute ohas been completed, the Current Position will be
7500. The direction of motion of an Absolute Mas@etermined by the relationship between the
Current Position and Target Position. If the TaResition > Current Position, than CW motion will
occur. If the Target Position < Current Posititran CCW motion will occur.

The current position does not have to be validaidggm a RELATIVE MOVE. The Target Position
defines the distance, in number of pulses, to tnalative to the Current Position. For examplahd
Current Position is 5000 and the Target Positiofb30, than the unit will output 7500 pulses. Afte
Relative Move has been completed, the CurrentiBositill be 12,500. The direction of motion of a
Relative Move is selected by the sign of the TaRgition. A positive Target Position will generat
CW move while a negative Target Position will getera CCW move.

The ABSOLUTE or RELATIVE MOVE operations can pro@usvo different velocity profiles.
Normally the move operations start at the Star8pged, accelerate to the Programmed speed at the
defined acceleration rate, continue at the Progresihspeed until it is time to decelerate back to the
Starting Speed, and Stop. This generates a traja¢zelocity profile.

However, if the move operation does not reach tegi@mmed speed by the time the deceleration is to
begin, the move is decelerated to the Starting &pad Stopped. In this way a triangular velocityfie
is generated.

If the move operation runs to completion withouberthe MOVE COMPLETE FLAG is set. If an error
does occur, the MOVE COMPLETE FLAG will not be satd an error flag will be set.
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Hold Move

The HOLD MOVE command causes the move operatialetelerate at the programmed deceleration
rate to the Starting Speed and stop. When thigatipa is successfully performed, the Hold Stafautn
Bit is set. While the Hold operation is in affeitte velocity and acceleration deceleration pararsetan
be changed, however, entering a new position \aiiehno affect. If no error occurred during thesto
operation, the RESUME MOVE command can be useddtar the move operation.

A Command Error will be generated if not all of tnther command bits are reset when the Hold
Command is issued.

* Any command, including an entirely new move commaaah be issued while the 3401 module is
in a Hold State. The module does not requiretttResume command be the next command
issued after the Hold command.

* Output words 1 to 7 do not have to be zero wherHibld command is issued.

* Because the module is already decelerating, itignibre a Hold Move command issued during
the deceleration part of the profile.

* Homing operations cannot be held. If a Hold Moeexmand is issued during a home operation, a
Command Error will be generated and remain whigeltbme will run to completion.

» Blend Moves cannot be held. If a Hold Move comminidsued while a Blend Profile is running,
the module will generate a command error, motidhagntinue until the profile is complete,
when the Command Error bit will be reset.

* A Hold Move command issued during a manual movesggnas a command error and will cause
the motion to stop.

Resume Move

The RESUME MOVE command resumes a previously hdisolute or Relative Move. If the Resume
Move command is the first command issued after lal NMtmve operation, and no errors have occurred,
the Resume Move command will cause the stepperrrtotestart from the point where it was stopped,
and the Hold State Input Flag be reset. If Tridag8 Curve or Trapezoidal S Curve acceleration is
required, the appropriate acceleration type bit(s$t be set with the Resume Move bit. When theemov
operation has been successfully completed, the Maveplete Flag will be set.

The velocity, acceleration, and deceleration pataragnusbe present when the Resume Command is
issued.

A move operation can be held and resumed many tumésone of the following has occurred:

1. The move reaches its programmed target position
2. An error condition has occurred
3. Some other command is issued

Immediate Stop

The Immediate Stop command causes the current omtion to stop without any deceleration. The
pulse signal is simply stopped. If the channel masing when this command was issued, the current
position will become invalid, and the Position Ifisdnput Bit will be set. The channel will have be
Preset or Homed again before an Absolute Move tiparean be performed. However, it will be
possible to perform a Relative Move or a Manual Blafter an Immediate Interrupt has occurred. There
will be no changes to the status bits if the ImragStop command is issued when there is no motion
occurring,
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Find Home +/(CW), Find Home -/(CCW)
There are two homing options available. They are,

1. Home Limit Switch Only
2. Home Limit Switch with a backplane Home Proximity. b

When the homing operation is complete, the 340MLsetlthe At Home input bit, and then resets the
current position to zero.

The Find Home commands require that the 3401 mduasdebeen configured to allow homing in the
specified direction. The 3401 will not accept adFHome +/(CW) command when it has not been
configured to allow CW homing (Configuration wordiit 4). Likewise, it will not accept a Find Home
-/(CCW) command when it has not been configureallosv CCW homing (Configuration word 0, bit 5).
If either of these operations are attempted, thiMHONVALID Error bit will be set.

S-Curve acceleration profiles are mdibwed during a homing operation. Initiating@e operation
with S curve accelerations will cause a commanolr ¢orbe generated.

If the Limit Input is reached during a homing opima, and if the direction of homing matches the
configuration of the Limit Input (CW Over Travelrit Switch and a CW homing operation), then the
module will stop outputting pulses (essentiallyeamergency stop), wait for two seconds, reverse
direction, and start searching for the appropti@@ing signal again. It is important not to have t
velocity set to high during a homing operation.eBudden stop and change in direction at high speed
may cause the motor to lock up.

If the opposite Limit Input is reached during a hognoperation (CCW Over travel Limit Switch and a
CW homing operation or the CW Over travel Limit &kiand a CCW homing operation), then the
module will stop outputting pulses and set the tripwor, Home Invalid, and the Position Invalid @&rr
bits.

It is possible to home off of an active Over Tralhit Switch. For example, you can perform a CW
home operation if the CCW Over Travel Limit Switshactive.

The following diagrams illustrate the different hiogn options.
Home Limit Switch Only

3. Detects the Home Limit
2. Runs at the Switch

programmed speed /
1. Accelerates to \4 4. Decelerates to stop

programmed spe&i\ _—> / and waits 2 seconds.
| / \ 5. Accelerates to the programmed
\[ speed opposite to the requested

é

«— direction

L

6. Decelerates when the Home
Limit Switch goes On then \% 7. Returns to the Home Limit
Off. Waits 2 seconds \/ Switch at the starting speed
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Backplane Home Proximity Bit with Home Limit Switch

4. Detects backplane proximity bit and
2. Runs at the decelerates to the starting speed.
1. Accelerates to programmed speed /

programmed speed

\ / 5. Runs at the starting spee
\ ‘/

6. Detects Home Limit
| / > Switch and stops.

Reaching an End Limit Switch During a Homing Operaton

1, Runs at the Programmed Speed

'\
4. Waits for the Home 2. Reache_s the end Limit_Switch,
Input to turn On then sto_ps without deceleration, and
Off. waits for two seconds

\

=
\3, Turns at the programmed speed opposite

to the requested directi

\ 5. Returns at the starting speed to where the Home
Input was detected. Continues to Marker Pulse or
Home Limit Switch if applicable

Note: The Home Input shown above can be either the Ham# Switch or the Backplane Proximity bit.

Home Limit Switch Active when the Home Command isdsued

1. Home Limit Switch 2. Turns at the programmed speed in the direction
Active (gray used to \ opposite to the requested homing operation urgil th
indicate width of home — / home limit switch turns off
limit switch) 4

<—

3: Decelerates when —-I’/"/
the Home Limit
Switch turns off |

4. Returns at the starting speed to
where the home limit switch
was detected
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End Limit Switch Active when the Home Command is isued

3. Home input is detected

going on and off 2. Motor turns at the programmed speed in the

direction opposite of the requested homing opematio

4. Motor decelerates
and stops TN P e
/ \\ 1. End Limit Switch active when home

L command is issut
/v —>
5. Runs at the starting speed until the

home input again turns on. Continues
to Marker Pulse if applicable.

Note I The Home Input shown above can be either the Hamé& Switch or the Backplane Proximity
bit.

Note 2 The above diagram is only true if the active Emdit Switch is the same as the issued home
command, for example if the CW Limit Switch is aetiand a CW home command is issued. If
the CW Limit Switch is active and a CCW home comchanissued, than the unit will home
normally, as if the end limit switch was not active

Manual Move +/(CW), Manual Move -/(CCW)

This command performs the Manual Move operatidh@programmed speed in the specified direction.
Motion will occur as long as the command bit rersasat. The Target Position register must be zero
during all Manual Move operations.

If the programmed speed is less than or equaktatidrting speed, the starting speed is not uséthan
acceleration and deceleration parameters are igndriee motor will “jump” to and run at the
programmed speed without any acceleration. Thedspannot be changed when the module is running
in this “constant speed mode.” If it is, a Comm&ntbr and an Invalid Profile Error will be genezat

and the motion will be stopped.

If the programmed speed is greater than the stpspeed, the axis begins the move at the staniegds
accelerates until the programmed speed is reaahdd;ontinues to move at the programmed speed until
one of the following occurs:

-The Manual Move command bit is turned off

-The Immediate Stop output bit is set

-The Emergency Stop Input is activated

-The End Limit Switch in the same direction asti&ion is reached
-The Programmed speed Changes

If the Manual Move command bit is turned off, thesawill decelerate at the programmed rate to the
starting speed and stop, retaining a valid positidthe Immediate Stop Output bit or the Emergenc
Stop Input is used, the axis will stop without decation and the position will become invalid.

If the initial programmed speed is greater thanstiaeting speed, the speed of a Manual Move ojperati
can be changed without stopping the motion. Ifviblecity data is changed while the axis is moviheg,
module will accelerate or decelerate to the nevedpehich can be less than the starting speed. The
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acceleration and or the deceleration parameteralsarbe changed, although these changes do ot tak
affect until the programmed speed is changed. Bwtlacceleration and deceleration parameters lneust
valid when the speed is changed. If the changhkmtit, acceleration, or deceleration parametegs ar
invalid, motion will stop, command and invalid piteferrors will be generated, and the position will
become invalid.

An additional feature of the Manual Move paraméte¢he ability to do a One Shot Manual Move. With
the programmed speed set to zero,-a @ transition of the Manual Move bit will cause stepper
controller to output 1 pulse in the specified dil@t. Please note that in One Shot Manual Moveanod
the Motion Direction bit will remain on and the &ts LED will flash as long as the Manual Move
command bit remains set. The Stopped statusibilet be set when the Manual Move command bit is
reset.

If the End Limit Switch in the same direction astion is reached during a Manual Move, the axis will
stop without deceleration and the input error apsitipn invalid input bits will be set. For exarapl
reaching the CW Limit Switch during a CW Manual Mowill stop the motion. However, an End Limit
Switch in the direction opposite to motion will reibpa Manual Move operation. For example, reaching
the CCW Limit Switch during a CW Manual Move. THésature allows the module to be moved off of
an active end limit switch.

Preset Current Position

This command will set the Current Position to th&ie present in the Target Position Registershelf
position is currently invalid, presetting the pasitwill cause the position to become valid. The
programmed speed, acceleration, and deceleratrampeéers must be zewhen this command is sent to
the module.

The Preset Current Position command also resetddlire Compete input bit.
Reset Errors

This command clears all nonfatal errors detectethbystepper controller. A nonfatal error is oimat t
can be recovered from. For example, requestinglzsolite Move when the position is not valid is a
nonfatal error. The Lower Command Word must be rdren the Reset Errors command is issued.
When there is a Command Error, the controller moll perform any other operations until the Reset
Errors command is issued.

General Command Mode Information:

1. Only a 0- 1 transition of any of the command bits listedabwill cause the specified operation to
occur. If a command it to be issued more than cines the 3401 module must see the Command) bit
go to zero for at least one program scan befaxdlifict on the second move command.

2. With the exception of the acceleration type badkplane proximity bits, only one command bit ddou
be set at any one time.
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Blend Move

This command allows the user to create more coatglitmove profiles consisting of two to sixteen
segments, as the following diagram illustrates.

3. Runs at the first

4. Runs at the final
2. Accelerates from the starting speed ggc;geréa\mmed target programmed speed

to the first programmed speed using
the first programmed rate and type

5. Decelerates to the starting
speed using the final segment
. deceleration parameter and
Velocity stop:

1. Jumps to th
starting speed Position

Each segment is defined by four parameters:

Acceleration Type (Constant, Triangular S Curvel@pezoidal S curve)
Relative Segment Length

Target speed

Acceleration/Deceleration Rate

bR

The minimum amount of information necessary tordefi new move segment is the Target Speed. The
Segment Length and the Acceleration/Deceleratittnda not have to change from one segment to the
next. An Invalid Profile Error will be generatddlie Target Speed parameter is not different im tw
consecutive blend move segments.

The blend move programming is done at one timdy thié segments of the blend move profile stored in
the internal memory of the 3401. This data withegn in the module’s memory until power is removed
from the module, the configuration data is progradnor a new blend move profile is sent to the. unit

The Blend Move Profile is programmed as a serid?editive Moves (segments), so the position does
not have to be valid for the blend move operatmtake place. The first segment starts at theiSgar
Speed and accelerates to the specified Progranmeed s The starting speed for the next segment is
equal to the programmed speed of the current segridwe final segment will decelerate from the fina
programmed speed to the starting speed and thpn ktis not possible to program a direction rea¢in
the blend move profile.

Programming the configuration data will clear astbblend move profile from the 3401 modules
memory.

Because the 3401 module stores the data for thedBl®ve Profile in its memory, the programmed
profile can be run more than once and from anytiooca Two command bits allow the blend move
profile to be run in either direction. Please bt it is possible to perform other move or home
operations between performing the blend move @®fil
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Acceleration Types

With the exception of homing operations, all of theve operations defined above allow the type of
acceleration to be selected. The three optiondeseribed below.

Constant AcceleratiorThe module accelerates at a constant rate hetiptogrammed speed is reached.

Velocity — Acceleration

T Time T Time

Triangular S Curve Acceleratioihe module accelerates slowly at the beginnintp@facceleration,
faster at the middle of the acceleration, and aglawly at the end of
the acceleration. The acceleration rate is newestant.

] 1 Acceleration
‘—’T

Time T/2 T/

“—re—> _
Time

Trapezoidal S Curve Acceleratiohhe module accelerates slowly at the beginningpefacceleration, at
a constant rate at the middle of the acceleratind,again slowly at
the end of the acceleration.

Velocity _
Acceleration
Time < > > >
T Time
T/4 T/2 T

Notes:

1. The defined acceleration type is also applied ¢odixceleration.

2. Constant acceleration has the shortest accelettatienand Triangular S Curve has the longest

acceleration time.
3. The constant portion of the Trapezoidal S Curveetaration is 50% of the total acceleration time.
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Chapter 5: Command Mode Output Data
(Eight 16 bit words sent from the PLC to the 3401 mmdule)

All stepper motor operations are performed in cominaode. This mode is entered, after a successful
configuration file has been transferred to themegontroller, by resetting the Mode Flag bit 15 0
Output Word 0. In Command Mode, the PLC programisaue commands and activate different
operations or moves. A move profile typically cstsof a Target Position, Programmed Speed,
Acceleration, and Deceleration parameters. THeviihg table shows the function of the output words

16 bit Output Function Units Range
Word
0 Command MSW See description below
1 Command LSW See description below
2 Target Position MSW Steps -8,388,608 to 8,388,607
3 Target Position LSW
4 Programmed Speed MSW Starting Speed to
5 Programmed Speed LSW Steps/Second 1,000,000
6 Acceleration Steps/ms/sec 1 to 2000
7 Deceleration Steps/ms/sec 1 to 2000

Command Mode Programming Notes

Only a single bit can be set at any one time inMst Significant Command Word.

A Command Error will be generated if a move operats started before the previous move

operation is completed. A move operation shoulgt ba started if the Move Complete, Stoppéd,

or Hold status bits are set.

3. The Target Position and Programmed Speed paranatedivided into two words, MSW and
LSW. The upper word (MSW) has the 1000s placestamtbwer word (LSW) has the 1s, 10s
and 100s places

4. A negative Target Position value will be programrasdh negative decimal number in both the

MSW and LSW data words. For example;

N

124

Value MSW LSW
-12,345 -12 -345
12,000 12 0
-12,000 -12 0
345 0 345
-345 0 -345

The Position parameter has a range of -8,388,608rget Position 8,388,607.

The LSW of the Target Position has a range of +89999.

The Programmed Speed has a range of Starting Speeshrammed Speedls000,000

steps/sec.

8. The LSW of the Programmed Speed has a range 0990

9. The acceleration and deceleration parameters heasgga of 1 <acceleration/deceleration <
2,000 and is measured in steps/msec/sec. Muttiglycceleration rate by 1000 to convert it
from steps/ms/sec to steps/sec/sec.

10. Switching the PLC to Program Mode will cause anyenoperation to stop and the position to

become invalid.

No o
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Command Word MSW

Bit 0 = set to perform an ABSOLUTE MOVE operation

Bit 1 = set to perform a RELATIVE MOVE operation

Bit 2 = set to perform a HOLD MOVE operation

Bit 3 = set to perform a RESUME MOVE operation

Bit 4 = set to perform an IMMEDIATE STOP operation

Bit 5 = set to perform a FIND HOME +/(CW) operation

Bit 6 = set to perform a FIND HOME -/(CCW) operatio

Bit 7 = set to perform a MANUAL MOVE +/(CW) operati

Bit 8 = set to perform a MANUAL MOVE -/(CCW) operah

Bit 9 = set to PRESET the Current Position (Thisction also resets the Move Complete input bit)
Bit 10 = reserved

Bit 11 = set to perform a RESET ERRORS operation

Bit 12 = set to RUN BLEND MOVE PROFILE in the pogé direction

Bit 13 = set to RUN BLEND MOVE PROFILE in the newyatdirection

Bit 14 = reserved;

Bit 15 = MODE FLAG: "1" for Configuration Mode "(for Command Mode

Command Word LSW

Bit 0 = reset for CONSTANT ACCELERATION, set forGJRVE ACCELERATION

Bit 1 = reset for TRIANGULAR S-CURVE ACCELERATIONet for TRAPOZOIDAL S-CURVE
ACCELERATION. This bit is only valid if bit O ahe LSW is set.

Bits 2 to 7 = Reserved

Bit 8 = set to PROGRAM a BLEND MOVE PROFILE. THig must remain on while the Blend
Move Profile segments are being programmed.

Bit 9 = BLEND MOVE TRANSMIT bit

Bits 10 and 11 = Reserved

Bit 12 = Back plane Home Proximity bit.

The 3401 module will ignore the state of this bitass the module was configured to
accept backplane home proximity operations, attikife is no homing operation taking
place.

If the 3401 has been configured to use the BackpRroximity Bit, the 3401 module will
ignore any transitions on the home input untilBhé€ has set this bit.

Bits 13 to 15 = Reserved.

Note: The bits in the LSW must be reset when single ditmands in the MSW are issued. For
example, the LSW must be zero when the RESET ERR€E@R®Bnand is issued.
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Blend Move Programming

A Blend Move consists of two to sixteen segmentssigting of a Relative Segment Length, a Target
Velocity, the Acceleration and Deceleration parargetThe blend move operation will be run each time
bit 12 or 13 in the output Command Word MSW 1 trémss from O to 1.

When bits 8 and 9 of the Command LSW are firstvatdid, the module reads the first part of the
programming block for the blend move operation activates the BLEND MOVE ACKNOWLEDGE
bit 9 of Status LSW. With bit 8 staying ON deacting of bit 9 (BLEND MOVE DATA VALID) causes
deactivating of the BLEND MOVE ACKNOWLEDGE. Eachditional transition of the bit BLEND
MOVE DATA VALID from 0 to 1 makes the module to ia consecutive part of the blend move
programming data for the next segment.

The following table shows the layout of the Blend\wd data sent to the module.
BLEND MOVE DATA — FIRST PROGRAMMING BLOCK

Word Function

0 Command word MSW

1 Command word LSW

2 Number of Segments

3 Acceleration Type MSW
(segments 9 to 16)

4 Acceleration Type LSW
(segments 1 to 8)

5 Final Segment Deceleration

& Acceleration Type
6 0
7 0

BLEND MOVE DATA — PROGRAMMING BLOCKS 2...17

Word Function
Command word MSW
Command word LSW
Segment Length MSW
Segment Length LSW

Target Speed MSW
Target Speed LSW
Acceleration/Deceleration

0

N0 WINIF IO

Number of Segments

This parameter defines the number of blend movmeats that are being programmed. This parameter
has a range of 2 to 16. A value outside of thigjeawill generate an Invalid Profile Error.
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Segment Length Restrictions

» The sum of all of the segment lengths cannot ex8ex2B,607.
* The segments must be positive.
* The LSW of the segment length has a range of @% 9

Acceleration Type

Every two bits in these words define the acceleratype of each segment. When the least signifigian
of the two is reset, the acceleration type of ggngent will be Constant. When the least signifid¢anof
the two is set, the state of the most significaint&termines the type of S curve acceleratiorthdfmost
significant bit is reset, triangular S curve accaien will be used. If the most significant [stset,
trapezoidal S curve acceleration will be used. fbllewing table shows an example of how the hits i
this word are used.

Word Segment MSB of pair LSB of pair Function
0 0 Constant Acceleration
1 0 1 Triangular S Curve Acceleration
LSW Bits 1 &0 1 1 Trapezoidal S Curve Acceleration
0 0 Constant Acceleration
2 0 1 Triangular S Curve Acceleration
Bits 3& 2 1 1 Trapezoidal S Curve Acceleratiof
0 0 Constant Acceleration
15 0 1 Triangular S Curve Acceleration
MSW Bits 13 & 12 1 1 Trapezoidal S Curve Acceleration
0 0 Constant Acceleration
16 0 1 Triangular S Curve Acceleration
Bits 15 & 14 1 1 Trapezoidal S Curve Acceleration

Final Segment Deceleration & Acceleration Type

This word defines the deceleration rate betweeffitlaé segments programmed speed and the starting
speed. The two Most Significant bits in this 16wbrd also define the deceleration type.

Bit 15 Bit 14 Function
0 0 Constant Acceleration
0 1 Triangular S Curve Acceleration
1 1 Trapezoidal S Curve Acceleratior

Acceleration/Deceleration Parameters

This parameter defines the rate of change of teedspetween two adjacent segments. If the speiéé in
next segment is greater than the speed in thertigegment, then this parameter will be used as an
acceleration value. If the speed in the next segiisdess than the speed in the current segnien, this
parameter will be used as a deceleration value.
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BLEND MOVE PROGRAMMING ROUTINE

The following is a description of how the Blend MoRrofile will be programmed. For this description
the 3401 module is plugged into slot 2 of the P@track.

Note: Programming the configuration data will cleat@ed blend move profile from the 3401 modules
memory.

1. The Point I/O processor writes the first prograngrock and sets the PROGRAM BLEND
MOVE PROFILE bit(OUTPUT WORD 1 bit 8) and it sets BLEND MOVE TRANSMIT bit
(OUTPUT WORD 1 bit 9) to validate the data part.

2. The 3401 module responds by setting the BLEND MGMEKNOWLEDGE bit (INPUT WORD
1 bit9). If an error is detected, it also sets the INVALIPROFILE bit(INPUT WORD 0 bit 9),
and the Error LED in which case the dialog willtbeminated and the PLC processor will have to
perform a RESET ERRORS operation.

3. When the Point I/O processor detects that the BLERINDVE ACKNOWLEDGE bit is set, it
resets the BLEND MOVE TRANSMIT BITOUTPUT WORD 1 hit 9).

4. The 3401 module detects that the BLEND MOVE TRANSMIt is reset, and resets the BLEND
MOVE ACKNOWLEDGE bit(INPUT WORD 1 bit 9).

5. Steps 1 ... 4 are repeated for the remaining data patil the entire blend move profile has been
entered. The maximum number of segments per prisfil6.

6. After the last segment has been transferred, tive PO processor exits Blend Move Mode by
resetting bit PROGRAM BLEND MOVE PROFILEOUPTUT WORD 1 hit 8).
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Chapter 6: Command Mode Input Data
(Four 16 bit words sent from the 3401 module to th€LC)
(Six 16 bit words will be required for ControlLogix systems)

Because the data from the 3401 module may be updatechronously to the program scan, AMCI
recommends that the input data be buffered befasaused by the ladder logic program

ControlLogix ControlNet,
Ethernet, & Configuration Input Data
1769-L18 Systems

16 bit Input
Word

- 0 Always Zero

. 1 Always Zero
0 2 Status Word MSW (see description below)
1 3 Status Word LSW (see description below
2 4 Current Position MSW
3 5 Current Position LSW

Status Word MSW Layout

Bit 0 = set when the axis is moving CW
Bit 1 = set when the axis is moving CCW

Bit 2 = set when the stepper controller is in a HICRTATE. This bit will be reset when the next move

operation is taking place.

Bit 3 = set when the axis is STOPPED

Bit 4 = set when the axis is AT HOME at the comiplebf a homing operation

Bit 5 = set when the axis is ACCELERATING

Bit 6 = set when the axis is DECELERATING

Bit 7 = set when MOVE COMPLETE. Valid for Absoluteelative, and Blend Moves.

Bit 8 = set when there is a HOME INVALID ERROR

Bit 9 = set when there is an INVALID PROFILE

Bit 10 = set when POSITION INVALID

Bit 11 = set when there is an INPUT ERROR. (Tlhtisvill be automatically reset when the next move
operation is initiated. This bit will also be rebg a RESET ERRORS command.)

Bit 12 = set when there is a COMMAND ERROR. Thigtst be reset before another command,
including immediate stop, will be accepted

Bit 13 = set when there is a CONFIGURATION ERROR

Bit 14 = set when MODULE OK

Bit 15 = MODE FLAG "1" configuration mode, "0" f@aommand mode
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Status Word LSW Layout

Bit 0 = set when the Limit Input configured as andtgency Stop is active

Bit 1 = set when the Limit Input configured as\& Cimit Switch is active

Bit 2 = set when the Limit Input configured as@W Limit switch is active

Bit 3 = set when the HOME LIMIT SWITCH input ista@

Bits 4 to 11: Reserved

Bit 8 = set when the stepper controller is runrar8l. END MOVE profile

Bit 9 = BLEND MOVE to ACKNOWLEDGE bit, set when thg401 has received a blend move
programming block

Bits 10 and 11: Reserved

Bit 12 = set when the backplane home proximity ouljt is set, even if no home operation is ocogrri

Bits 13 to 15: Reserved

CURRENT POSITION

These two words (MSW and LSW) report the Curremsitfem based on the number of steps that have been
output to the stepper driver. . The upper word \W)$as the 1000s places and the lower word (LSW) ha
the 1s, 10s and 100s places. A negative Curresitidtovalue will be displayed as a negative detima
number in both the MSW and LSW. For example;

Value MSW LSW
-12,345 -12 -345
12,000 12 0
-12,000 -12 0
345 0 345
-345 0 -345

The 48,388,607 range of the output parameters doesmivthe current position data. The current
position instead has a range of 0 to 65,535,99% IISW word has a range of —999 to 999 and allits6 b
are used in the upper word. Please note thiatiMost Significant Bit is used to indicate thensithe
MSW value will become negative when it changes fitffh to 8000h or positive if it changes from
8000h to 7fffh.

Switching from Configuration Mode to Command Modé wause the Current Position to be reset to
zero.

The Stopped Bit will be set under the following coditions

The Stopped Bit will be set whenever the 3401 m®duin command mode and there is no motion
occurring. The Stopped bit will turn on 400 to B@0after motion has stopped.

The Move Complete Bit will be set under the followng conditions
After an Absolute Move, a Relative Move, or a Bléidve have been successively completed. The

Move Complete bit will be reset when the next moperation is initiated owvhen a Preset Command
has been issued.
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The Home Invalid bit will be set under the followirg conditions

pPwnPE

Issuing a Home command if the Programmed Speedsgdihan the starting speed.

Issuing a Homing command with the Target Positémisters not equal to zero.

Issuing a Home Command in a direction that hadeeh configured.

If the opposite End Limit Switch is reached duringoming operation. For example, if the CCW
Limit Switch is first reached during a CW homingeogtion. Improper placement or configuration
of the limit switch would most likely cause thisar

The Invalid Profile bit will be set under the following conditions

1.
2.

arw

© N o

If the Programmed Speed is less than the stapieeds

If the Target Position, Programmed Speed, Accéterabr Deceleration parameters are outside of
their valid ranges. This also includes if the L&/Mutside of the range of —999 to +999 or if one
word of the parameter is negative and the othaotizero and positive.

If the defined profile overflows the internal reigis of the 3401 module.

Setting the number of Blend Move Segments to lsethem 2 or greater than 16.

If a Blend Move segment does not reach the Progeth®peed. That is, if the distance that it
takes to accelerate to the programmed speed extexidngth of the segment.

Programming a Blend Move segment without chandiedrogrammed Speed.

If a Manual Move is initiated with data in the TatdPosition register.

Changing the speed of a Manual Move whose ingieéd was less than or equal to the starting
speed.

If invalid changes are made to the velocity, acedilen, or deceleration parameters of a manual
move that is occurring. This also includes iflttveer word is outside of the range of 0 to 999.

The Position Invalid will be set under the followirg conditions

1.

2.
3.
4

After a configuration operation has occurred. Miisbe true even if the position was valid
before the configuration operation occurred.

After an Immediate Stop command has been issued.

If the Emergency Stop input has been activated.

If either of the End Limit Switches become activiidg any move operation except for homing and
if the same end limit is reached during a Manual®&loFor example, if the CW Limit Switch is
reached during a CW Manual Move.

If the opposite End Limit Switch is reached durangoming operation. For example, if the CCW
Limit Switch is first reached during a CW homingeogtion. Improper placement or configuration
of the limit switch would most likely cause thisar

The Input Error bit will be set under the following conditions

1. If the Emergency Stop input has been activated.

2. If either of the End Limit Switches become actiwginlg any move operation except for homing, and
if the same end limit is reached during a Manual®&loFor example, if the CW Limit Switch is
reached during a CW Manual Move.

3. Performing a Manual Move in the same directiorhasactive End Limit Switch.

4. If the opposite End Limit Switch is reached durinjoming operation. For example, if the CCW
Limit Switch is first reached during a CW homingeogtion. Improper wiring or placement of the
limit switch would most likely cause this error.
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A Command Error will be generated under the followng conditions

1.

© ®

10.
11.
12.
13.

14.
15.

16.

17.

If the RPI time is set to too small a value for yeustem. Even though the command data itself is
correct, it may not be transferred to the 3401 rfeodorrectly. For example, the module may
receive only half of the new command data during toansfer cycle. If the combination of half new
data and half old data is not valid, the modulé géherate a command error.

Configuring the unit while a move operation is actly. The move will run to completion and then
the configuration will be allowed to occur, clegritne command error.

If more than one Command bit in output word 0 (MS¥\8et.

If the Target Position, Programmed Speed, Accéterabr Deceleration parameters are outside of
their valid ranges. This also includes if the L&/dutside of the range of —999 to +999 or if one
word of the parameter is negative and the otheotizero and positive.

If the programmed speed is less than the starntiegds This applies to Absolute Moves, Relative
Moves, Homing operations, and Blend Moves. HoweManual Moves can be run at speeds less
than the starting speed.

Performing an Absolute Move when the Current Rusits not valid.

Issuing a Hold Command when there is no Absoluieedative move in progress. For example,
during Manual Moves, Blend Moves, or Homing Operai

Issuing a Resume command when the channel is adtirld state.

A Preset Command that has data in the registarsdhtain the Programmed Speed, Acceleration,
or Deceleration parameters.

Issuing a Homing Command with S-Curve Acceleratielected.

Performing a Manual Move with data in the TargetifRmn registers.

Changing the speed of a Manual Move whose ingieéd was less than or equal to the starting
speed.

If invalid changes are made to the velocity, acedilen, or deceleration parameters of a manual
move that is occurring.

If a Blend Move operation was initiated before pinefile was programmed.

If a blend move profile is started with data in theget position, programmed speed, acceleration, 0
deceleration parameters.

If a blend move profile is programmed while a blemolve operation is in progress. If this occurs,
the final segments deceleration will be used toédiately stop the motion.

If the hold command is issued while a blend modilpris running. If this occurs, the command
error bit will be set while the blend move profilens to completion. When completed, the
command error will be reset.

The Configuration Error bit will be set under the following conditions

1. At power up, before the 3401 module has been aanefiy
2.If an invalid configuration has been sent to thalute.

The Module OK Flag

This bit will be set as long as the module is ofiega Only a fatal error will cause this bit to feset to
zero.
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Limit Input Configured as an Emergency Stop

The Emergency Stop Input causes the current moseatipn to stop without any deceleration. The
pulse signal is simply removed. The Position lidviiput Bit will be set if the channel was moving
when this input became active. The channel wilehi@ be Preset or Homed again before an
Absolute Move operation can be performed. Howevevill be possible to perform a Relative or a
Manual Move after the Emergency Stop Input has lbsed.

Limit Input Configured as a CW Over Travel Limit Sw itch

The CW Over Travel Limit Switch will act exactly &8 Emergency Stop input if it is reached
during an Absolute, Relative, or Blend Moves. ill elso stop CW Manual Move operations, but not
CCW Manual Move operations. If the Limit Inputresached during a CW Home operation, the
direction of motion will be reversed and the 340dduie will search for the home input in the CCW
direction.

Limit Input Configured as a CCW Over Travel Limit S witch

The CCW Over Travel Limit Switch will act exactlg éhe Emergency Stop input if it is reached
during an Absolute, Relative, or Blend Moves. ilt also stop CCW Manual Move operations, but
not CW Manual Move operations. If the Limit Inpstreached during a CCW Home operation, the
direction of motion will be reversed and the 340ddule will search for the home input in the CW
direction.

Specification Revision History
Revision 0.0 was released on 7/19/04 and was #lienprary release of the procedure.

Revision 1.0 was released on 5/16/05. Chapters agdded showing how to install the module on variou
networks and a chapter was added showing howc¢alat¢ a move profile.

Revision 2.0 was released on 4/13/12. The follgwimanges were made.

* The name was changed from 3401 specificationsQt B4anual.

* A note was added that the only five modules caindialled at one time and that an additional power
supply can be used to add more modules.

* A note was added that the modules will be warrmean 8tandard Point /O modules.

» Information that the 3401 can be used in a 17694yk8em was added.

File: 3401_manual.doc
Date: 4/13/12
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