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The 3202 module is a two-axis stepper controllat dtcupies one slot in a ControlLogix rack. Timmst
receives profile data from the PLC and outputs &tepDirection signals or Clockwise/Counter
Clockwise pulses to a stepper driver. Inputs enntlodule allow homing and emergency stop operations
Differential incremental encoders can be attacbaté unit to provide feedback information.

The 3202 uses sixteen 32 bit input words and sixB2bit output words. The two channels are tptall
independent from each other and can be configurdgeogrammed to perform different operations.

Because the 3202 module does not use a non-vataiteory, it must be configured at every power up.

Sample programs showing how to program the 3202ifeade available from the following page of our
website.

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

Important User Information

The products and application data described inntlsisual are useful in a wide variety of different
applications. Therefore, the user and others resplenfor applying these products described hesgin
responsible for determining the acceptability facte 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 neagdmaged if the procedure is not
followed properly.

tell you when equipment may be damaged if the mhoeis not followed properly. No
patent liability is assumed by AMCI, with respeztuse of information, circuits, equipment, or saftes
described in this manual. The information contaimégtiin 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,MLUDING 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 dgment manufactured by it will be free
from defects, under normal use, in materials andkmanship 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 chargesppid, within one year from date of invoice, and
which upon examination proves to be defective itemial or workmanship and not caused by accident,
misuse, neglect, alteration, improper installabommproper 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 @snsequential damages or for delay in performahce o
this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, must ha
a Return Merchandise Authorization number issueAM{I. Call (860) 585-1254 with the model and
serial numbers along with a description of the fob A “RMA” number will be issued. Equipment
must be shipped to AMCI with transportation changespaid. 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, FAQ®] sample programs, is available from our website,
www.amci.com 24 Hour technical support is also availabletos 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 wbereay be reached. The system will page an
engineer on call. Please have your product modebeun and a description of the problem ready before
you call.
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Chapter 1: Installing the 3202 module

The 3202 can be installed in any ControlLogix medslbt as long as power supply requirements are met
The 3202 module requires 510mA from the 5Vdc supplgperate.

1. Align the module’s circuit board with the topdalmottom card guides in the rack.
2. Gently slide the module into the rack until the toqa bottom latches secure the module in place

To remove the module, depress the top and botttwhda and slide the module out of the rack.

Note> The ControlLogix backplane is hot-swappable. Titathe 3202 module can be inserted and
removed under power.

Configuring the ControlLogix system for the 3202 module

Open RSLogix 5000 and the project in which yantito install the AMCI 3202 module.
Right click on I/O Configuration in the Projéltee.

Select New Module.

Select the following module type and descripfr@m the list that appeatrs.

pPwpPE

Type = 1756-MODULE
Description = Generic 1756 Module (This module ajpear as an Unknown Device when viewed
from RSNetworx)
Click on OK.
5. Enter the following module properties.

Name Your Choice (must begin with a letter)
Description: Your Choice

Comm Format: Data-DINT (must be Data-DINT)
Slot: location of 3202 module

6. Enter the Connection Parameters from the folgwable. (The Listen Only columns will only be
used by any additional processors that are ingtadi¢he rack chassis.)

CONNECTION PARAMETERS

Owner Controller Listen Only
Assembly | Sizein 32| Assembly | Size in 32
Instance | bit words Instance bit words
INPUT 100 16 101 16
OUTPUT 194 16 195 1
CONFIGURATION 242 0 2 0

7. Click on Next >

8. Setthe RPI (Rate Packet Interval) Time to tsired value. 5ms is the recommended value. The
minimum RPI is 0.5ms. However, below 3ms, the omly occasionally lose communication with
the PLC.

9. Click on Finish >>
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The 3202 module will now appear in the project &ad three new data tags will have been created,
Local:X.l.Data[Y], Local:X.O.Data[Y] and Local:X.©ata[Y] where “X” is the slot number and “Y” is
the word number. The status, current positionpdacposition, and captured encoder value areddcat
in the Input tags. With the exception of the pesgming of the blend move profile, which uses a
message instruction; all commands are sent to282 fodule through the Output tags. The 3202
module does not use the Configuration tags.

Module Specifications

» Backplane Current Draw: 510mA @5Vdc
* Throughput Time: 25Qs

(Inputs must be on for 258 to be scanned by the module)
e Minimum recommended RPI time = 3ms

Stepper Outputs

» 5V differential (3.5V to 4Vdc peak typical)
e Maximum Output Current: 20mA
e Maximum Output Frequency: 1MHz

Encoder Inputs

» 5V differential encoder only

A, B, and Z Maximum Input Current: 20mA per chan@Vdc

A, B, and Z Maximum Input Frequency with X4 decaglin IMHz

» The 3202 module uses X4 decoding on the encodealsigOnly a 5V differential encoder can be
directly attached to each channel of the 3202 neodHEhcoders at other voltage levels can be
connected if current limiting resistors are used.

* A move profile does not have to be in progresgdenfor the unit to count encoder pulses.

* The A and B signals must both be connected to 202 Bnodule to have the encoder data
increment or decrement.

» Because X4 decoding is used, the maximum frequehttye A and B signals is 250kHz.

* When used for Diagnostic Feedback, the encodetsripave a maximum input frequency of
500kHz.
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Discrete Inputs

e Input Type: Sinking
* Input Voltage Range: On =8to 24Vdc
Off = 02¥dc
e Input Current: 15mA @ 24Vdc
* Response Time (On and Offju$
* The module interrogates the Discrete Inputs a mawiraf every 250s.
* The Input Functions are described below

Capture Input
With version 3.1 or later firmware, the inactiveattive transition of this input will cause eithibe
current encoder data or the current position datsetcaptured and placed in the input registergh W
version 2.2 or earlier firmware, only the currenteder can be captured. In either case, this value
will remain until the next inactive to active traien of the input.

External Input
When this input becomes active during a move ojoerahe stepper motor will decelerate and stop,
while keeping track of the current position. DgrnManual Move, the External Input will initiate a
controlled stop. During an Absolute or Relativeveidhe External Input will cause the module to enak
controlled stop to a hold state.

If the External Input is active when a move operais initiated, the 3202 module will generate omig
step in the specified direction.

Emergency Stop
The Emergency Stop Input causes the current mogebpn 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 Piositinvalid Input Bit will be set. The channel Wil
have to be Preset or Homed again before an Abshlate operation can be performed. However, it
will be possible to perform a Relative or a ManMalve after the Emergency Stop Input has been
used.

Home Input
Reaching the Home Input during a homing operatidhcause the 3202 module to reset both the
Current Position, and if applicable the Encodelitiws to zero. The Home Input has no function
unless a homing operation is being performed.

Each channel of the 3202 module mbstconfigured with the ability to home the moduléhis is
true even if your system does not require a Horpatln

CW & CCW Limit Switch Inputs
During most move operations, the CW and CCW Linmttéhes act as an Emergency Stop input.
There are two exceptions. The first is during enimgy operation, where the direction of motion will
be reversed and the module will start looking fer Home Input in the opposite direction. The
second is if the opposite end limit switch is reatkduring a Manual Move operation. For example if
the CW limit switch is reached during a CCW ManMalve. In this case the module will ignore the
End Limit Switch input.

Each channel of the 3202 module mistconfigured with at least one of these Limit 8tinputs.
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Front Panel

L ¥ STEPPER

STATUS

Output Signals

LED Function
Status LED (Listed by priority)

Solid Red Module failed power up diagnostics

Blinking Red Configuration Error, Command Error, Input
Error, Home Invalid Error, or an Invalid Profile
Error. Set when error detected on either char

Blinking Green Motion on either channel

Solid GreenModule OK, no motion in progress, at least one
channel configured

Off: Both channels disabled

OK LED

Solid Red Module Fault
Blinking Red Communication between module and PLC
interrupted

Blinking Green PLC is in Program Mode or one way
communication, module only sends data to the
PLC, or slot is not correctly configured for the
module

Solid GreenModule Owned, two way communication

The 3202 module can be programmed to output e8tegy and Direction signals or CW / CCW steps.
There is no advantage to either type; you mustlgiemnfigure each channel of the 3202 module to
match the input type of your driver. The two siigrigipes are illustrated below.

Step and Direction Output

Step Output

Direction Output

—  CW Motion or Increasing Counts

CW and CCW Step Outputs

CCW Motion or Decreasing Counts

CW Output Increasing Counts
Decreasing Counts
CCW Output
20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 7
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Connector Pin Out:

The input connector consists of a Removable TefrBileek with the Rockwell Automation Part Numbers
1756-TBCH (36 position cage clamp) or 1756-TBS661 §8sition spring clamp)The terminal block is
not supplied with the 3202 modul

Channel 1 +A Encoder Input 2 OO0 |1 Channel 2 +A Encoder Input
Channel 1 —A Encoder Input 41 0O O |3 Channel 2 —A Encoder Input
Channel 1 +B Encoder Input 6 O O|5 Channel 2 +B Encoder Input
Channel 1 -B Encoder Input 8 OO |7 Channel 2 —B Encoder Input
Channel 1 +Z Encoder Input| | 10 | O O | 9 Channel 2 +Z Encoder Input
Channel 1 —Z Encoder Input| | 12 | O O | 11 Channel 2 -Z Encoder Input
Chassis Ground (shields)| | 14 | O O | 13 Chassis Ground (shields)
Channel 1 +Step or +CW Output| | 16 | O O | 15 Channel 2 +Step or +CW Output
Channel 1 —Step or -CW Output| | 18 | O O | 17 Channel 2 —Step or —-CW Output
Channel 1 +Dir. or +CCW Output 20 O O |19 Channel 2 +Dir. or +CCW Output
Channel 1 -Dir. or -CCW Output | | 22 | O O | 21 Channel 2 —Dir. or -CCW Output
Channel 1 Capture Input | | 24 | O O | 23 Channel 2 Capture Input
Channel 1 External Input 26| O O |25 Channel 2 External Input
Channel 1 Home Input 28 O O |27 Channel 2 Home Input
Channel 1 Emergency Stop Inputf | 30 | O O | 29 Channel 2 Emergency Stop Input
Channel 1 CW Limit Switch 32, OO |31 Channel 2 CW Limit Switch
Channel 1 CCW Limit Switch 34| O O |33 Channel 2 CCW Limit Switch
Module Common 36| O O |35 Module Common
Wiring Notes

The 3202 module uses a DS26LS31 differential limeed in series with a 10 resistor for the stepper (+/-
step and +/- direction) outputs.

Stepper signals are generally low voltage, low posignals. If you are using A-B guidelines for dabl
installation, treat the cable as a Category 2 cdibban be installed in conduit along with othewlpower
cabling such as communication cables and low pagklc I/O lines. It cannot be installed in conduth ac
power lines or high power ac/dc I/O lines.

To reduce or eliminate the influence of electrizaise on the system, the step and direction célddds
must be connected to chassis ground terminals 13.0Also, the shields must be connected to ongyend
of the cable run and treated as conductors atwargtipns. Do not ground the shields at the jumchox.

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

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

The Module Common terminals must connected to the COM of the supply that powesgliscrete inputs.
A Stepper Driver with Single Ended Step and Dikatinputs can also be referenced here.

The Chassis Ground pin is connected to the PLGissik ground.
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Diagnostic Feedback Wiring

Pin Numbers Signal Names

16to 2 +Step to +A

Channel 1 18to 4 - Step to -A
20t0 6 +Direction to +B
22108 -Direction to -B

15t01 +Step to +A

Channel 2 17to0 3 - Step to -A
19to 5 +Direction to +B
21to 7 -Direction to -B

Differential Wiring Diagram

Differential Input
Mote: Pin numbering in
paranthesis & for axke @2

[Eevoume | Mo ]

The pulse and direction cable shields rmhest
connected to chassis ground input pins 13 and 14
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Single Ended Encoder Wiring

The 3202 module is designed to work with +5Vdcatigintial encoders. Use the following table and
diagrams to attach single ended encoders to th2 @@@ule. A current limiting resistorLih must be
installed for encoders that do not operate at 5Vdc.

3202 module

+ A, B, or Z inputs

- A, B, or Z inputs

NN

RLim

Soimg Output Encoder

3202 module

Encoder Output

Encoder Power Supply Commo

=]

in&ng Output Encoder

+ A, B, or Z inputs

- A, B, or Z inputs

NN

Encoder Power Supply

Encoder Output

RLim
Encoder Power Current Limiting
Supply Resistor R.im
5Vdc none
12vdc 1KQ
15Vvdc 1.2KQ
24Vdc 2.7KQ
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Chapter 2: Calculating Move Profiles

Before starting a move operation, the 3202 modaoiepdetely calculates each portion of the move
profile. That s, it calculates how many stepshaf move profile will be required for acceleratimd

how many steps will be required for decelerati®epending on the data used to define the movelgyofi
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 atribgrdmmed Velocity to a predetermined point, and
then decelerates to the target position at the comded deceleration rate to the starting speedtapd.s

Velocity
Trapezoidal Profile
Starting
Speed —-—f--f""TTTTTTToTTTooToooToo ooy >

Time

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

Velocity
Triangular Profile
Starting
speed 1 [ ~—~—77 oo >
Time

Regardless of the type of Velocity Profile thabéng run, the following equations can be used to
determine both the time to accelerate and the nuoflsteps needed to accelerate. These formufas ca
also be used to calculate the time and distandedslerate.

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
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Calculation Notes

1.

2.

3.

The acceleration and deceleration values sehet8202 module as part of the move profile have
units of steps/second/second.

The acceleration and deceleration values hawmianum value of 1,000 steps/second/second
and a maximum of 2,000,000 steps/second/second.

If the number of steps to accelerate plus thelmur of steps to decelerate is greater than the
number of steps programmed in the target posiggisters, than the 3202 module will run a
Triangular Velocity Profile.

If the number of steps to accelerate plus thelmur of steps to decelerate is less than the number
of steps programmed in the target position, ther3202 module will run &rapezoidal Velocity
Profile.

Velocit
y : 4/:/ Vs
i i
Starting ! !
Speed ——=f---f-=--7 T ommommommomogmomm oo
' : : ; >
| : . > |
| H ' !
i Da Ds :
[}
¢ Tt g

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 andplalstes of the move profile will be at the startspeeed.
Some portions of the homing operations are alsfopeed at the starting speed.

The Starting Speed can be any value less thanual &mthe programmed speed of the slowest move.
Although it is not necessary, the smoothest traorsftom rest to the programmed speed will be actde
with a Starting Speed equal to the square rodieftceleration value.

You may have the starting speed set to too smadlee if you have a larger than expected delay &eitw
two of your move operations. For example, a stgrépeed of 1 step per second will result in acbrse
delay between move operations.
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Chapter 3: Configuration Programming

The Configuration Mode provides the ability to stlde proper setup configuration to match thetep
application without having to set any switches.e Tonfiguration file, consisting of two 32 bit wardn
each channel, allows the following parameters tddfeed.

1. If a CW Limit Switch will be used and its inpattive state
2. If a CCW Limit Switch will be used and its inpattive state
3. If an Emergency Stop will be used and its irguittve state.
4. If an External Input will be used and its actstate.

The External Input can be used to stop a ManualéMiperation, or to place an Absolute or Relative
move in a hold state.

If the External Input is active when a move operatis initiated, the 3202 module will generate aig
step in the specified direction.

5. If the Capture Input will be used and its actvate.

6. If a Home Limit Switch will be used and its in@ctive state.

7. If a Quadrature Encoder will be used with thetesm

8. If the channel will be configured for Diagnoseedback. Diagnostic Feedback allows the unit to
count its own output pulses by wiring the outpotshe encoder inputs.

9. The output type, either CW and CCW Pulses osd>ahd Direction.

10. The type of homing operation that will be perfed. There are four Homing possibilities.

1. Home Limit Switch Only

2. Home Limit Switch with a backplane bit actingeaslome Proximity.

3. Marker Pulse Home with the Home Limit Switchumhpcting as a Home Proximity.
4. Marker Pulse Home with a backplane bit acting &®me Proximity.

Note 1: When configured to use a Proximity Inplbig 8202 module will ignor
any other home inputs until the proximity inputistected.

Note 2: The Backplane Proximity bit is a set by BieC to indicate to the 32(
module that you are nearing the location of eitherHome Limit Switct
or the encoder’s Marker Pulse.

Note 3: The Marker Pulse option also requires resence of the Quadrature
Encoder.

11. The Starting Speed. The starting speed isulee ffrequency that every move begins and ends at.
Some portions of the homing operations are alstopaed at the starting speed.
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Configuration Mode Consumed Data (Sixteen 32 bit wals sent from the PLC to the 3202 module)

While in configuration mode, the output registeasdthe following format.

£ l\)/{';oorgtput Channel %)Stfg)%ttjrgg?; Units Range

0 1 Configuration Bits See description below
1 1 Starting Speed Steps / Second 1 to 1,000,000
2 1 0 Must be zero

3 1 0 Must be zero

4 1 0 Must be zero

5 1 0 Must be zero

6 1 0 Must be zero

7 1 0 Must be zero

8 2 Configuration Bits See description below
9 2 Starting Speed Steps / Second 1 to 1,000,000
10 2 0 Must be zero

11 2 0 Must be zero

12 2 0 Must be zero

13 2 0 Must be zero

14 2 0 Must be zero

15 2 0 Must be zero

Note 1 At power up, both channels will be disabled. yidll remain disabled as long as configuration
data is not written to the module.

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

Bit O: set when the Capture Input will be used.tiW¥iersion 3.1 or higher firmware, the Capture
Input can be used in two ways.

1. Using the Capture Input withotlite Quadrature Encoder will capture the Curresitm
Data.
2. Using the Capture Input withe Quadrature Encoder will capture the Encoddé¢aDa

Bit 1: set when an External Input is used. Thewml input can be used to stop a Manual Move
operation, or to place an Absolute or Relative mava hold state.

Bit 2: set when a Home Limit Switch Input will bsed.

Bit 3: set when the Emergency Stop Input will bedus

Bit 4: set when a CW Limit Switch will be used

Bit 5: set when a CCW Limit Switch will be used

Even if they are not required by your applicatitirg ability to home the module and at I
one end limit switch must exigt the configuration data. If this is true in yaystem, set
bits 2, 4, 5,18, 20, and 21. This configuresriwelule for all of the inputs and sets the
active state to active high. Simply do not wirgthing to the input terminals and the inf
will be ignored.

Bit 6: set for backplane Home Proximity operations
Bit 7: reserved for future use
Bit 8: set when Quadrature encoder will be used
Bit 9: set when diagnostic feedback will be used
Bit 10: “1” when output pulse type is pulse traimdadirection
“0” when output pulse type is CW pulse train &@W pulse train
Bit 11: reserved for future use
Bit 12: “0” for limit switch home operations
“1" for marker pulse home operations
Bits 13 to15: reserved for future use
Bit 16: determines the active level of the Caplapat
Bit 17: determines the active level of the Extelinglt
Bit 18: determines the active level of the Home itiBwitch input
Bit 19: determines the active level of the Emerge®imop input
Bit 20: determines the active level of the CW Li@witch
Bit 21: determines the active level of the CCW Lti@witch
Bits 22 to 27: Reserved for future use
Bit 28: Set to disable the channel
Bits 29 and 30: Reserved for future use
Bit 31: “1” for configuration mode operations, “@r command mode operations

Input Active Level

Defines the active level of the inputs. These Witsbe set for high level active or Normally OpéxO),
or reset for low level active or Normally Closed@N Please note that the active level of the st
taken into account only when the input has beeimééfas being used.

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 15
Tel: (860) 585-1254 Fax: (860)584-1973 Hin%ales @amci.com



3202 Rev A Module Specifications

Two Channel ControlLogix Stepper Module
Revisinn 4 0

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. Some portions of the hoopegations are also performed at the starting speed

Note: The Starting Speed can be any value less thaqual to the programmed speed of the
slowest move. Although it is not necessary, thedtest transition from rest to the
programmed speed will be achieved with a Startipge8 equal to the square root of the
acceleration value.

You may have the starting speed set to too smadlwe if you have a larger than expected
delay between two of your move operations. Fongta, a starting speed of 1 step per
second will result in a 1 second delay between napeations.

Invalid Configurations

The 3202 module will not accept all possible comfegions. The following is a list of the invalid
configurations:

1. A configuration without the ability to home thedule.
2. A configuration without at least one End Limwigh, either CW or CCW.

Note: The ability to home the module and at least of the end limit switches have to be
configured. They do not have to adyua¢ used in the stepper application.

Using Quadrature Encoder and Diagnostic Feedback

Using a Marker Pulse Home without the Quadrafireoder.

Diagnostic Feedback with CW and CCW pulse ostput

A starting speed outside the range ofstasting speed 4,000,000.

Setting the module to use the Capture Inputawitizonfiguring the module to use the encoder.
(Firmware versions 2.2 or lower. Firmware versi8risor higher do not have this restriction.)
Setting any of the unused bits in the configaratvords.

Selecting Marker Pulse home without also seaigaib use either the Home Input, which will act
as a proximity limit, or the Backplane Proximity.bi

10. Selecting Marker Pulse home with both the Hémpet and the Backplane Proximity bit.

11. Setting any of the unused words to a valuerdtiaa zero.

Nooaksw

© ®

The 3202 has to be configured before starting @eyations. When the Configuration Mode bit isiget
the output registers, the stepper controller er@ersfiguration Mode. When in this mode, the steppe
controller will stop its operations and set the figuration Mode status bit in the input registelisthen
waits for the configuration file to be transferreéthere is no current Configuration File presentf the
transferred Configuration File is not valid, therfiguration Error Input bit will be set. If the maferred
configuration file is accepted, and if it is difégrt from the current configuration, the configuratdata
will be mirrored in the input registers.
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Configuration Mode Input Data

While in configuration mode, the input registerdl wiirror the configuration data that was senthe t
3202 module in the output registers. The exceptare the Module OK bit, status bit 30, the Channel
Disabled bit, status bit 28, and the Configuratiwror bit, status bit 13.

= \E)Jtolrr&put Channel Configuration Input Data
0 1 Mirror of Configuration Bits
1 1 Mirror of Starting Speed
2 1 0
3 1 Bits 16 to 31 = Major Revision, Bits 0 to 1%/4nor Revision
4 1 0
5 1 0
6 1 0
7 1 0
8 2 Mirror of Configuration Bits
9 2 Mirror of Starting Speed
10 2 0
11 2 Bits 16 to 31 = Major Revision, Bits 0 to 1%4nor Revision
12 2 0
13 2 0
14 2 0
15 2 0
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Chapter 4: Command Mode Operations

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

Absolute/Relative Move

The current position musie valid in order to perform an ABSOLUTE MOVE. HOME or PRESET
operation will have to be performed before the fimsibecomes valid. The distance moved, thatds th
number of pulses issued by the 3202, is equalddiffierence between the Target Position and the
Current Position. For example, if the Current Bosiis 5000, and the Target Position is 7500, tifen
unit will output 2500 pulses. After the Absolute Wohas been completed, the Current Position will be
7500. The direction of motion of an Absolute Maseletermined 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 Posititrgn CCW motion will occur.

The current position does not have to be valideidgsm a RELATIVE MOVE. The Target Position
defines the distance, in number of pulses, to tnalative to the Current Position. For examplehg
Current Position is 5000 and the Target Positiofbi30, than the unit will output 7500 pulses. Aftee
Relative Move has been completed, the Current iBositill be 12,500. The direction of motion of a
Relative Move is selected by the sign of the TaRyition. A positive Target Position will generat
CW move while a negative Target Position will gextera 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 Prograsnspeed until it is time to decelerate back to the
Starting Speed, and Stop. This generates a trajazelocity profile.

However, if the move operation does not reach thg@mmed speed by the time the deceleration is to
begin, the move is decelerated to the Starting &ped Stopped. In this way a triangular velocityfite
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 smtd an error flag will be set. The Move
Complete status bit will be reset at the beginmihthe next move operation.

It is possible to hold both Absolute or Relativewes either by issuing a backplane Hold Command or
activating the External Input. If the External itjps active when the Absolute or Relative move is
initiated, you will get one step in the specifigtedtion before the 3202 module goes into a hatest
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Hold Move

The HOLD MOVE command causes the move operatiatetelerate at the programmed deceleration
rate to the Starting Speed and stop. When thisatipa is successfully completed, the module vétl s
the Hold State Input status bit. You have two amiwhile the 3202 module is in a Hold state. &ith
the Resume Move command can be issued, with ohoutitthanging the velocity, acceleration, or
deceleration parameters, or an entirely new moggl@rcan be sent to the 3202 module.

Note 1: Only the Hold Move bit must be set in thm@nand Word. A Command Error will be
generated, and the Hold Command ignored, if angratbhmmand bits set at the same time.

Note 2: Because the module is already deceleratingl) ignore a Hold Move command issued during
the deceleration part of the profile.

Note 3: A Blend Move cannot be held. If a Hold Masommand is issued during a Blend Move
operation, the module will generate a command emotion will continue until the blend move
is complete, when the Command Error bit will bestes

Note 4: A Hold Move command issued during an Encddieve operation will be ignored.

Note 5: A Hold Move command issued during a mamuale generates a command error and will cause
a controlled stop. The position will not becomeailid.

Note 6: Issuing a Hold Command during a Homing apien will cause a command error to be
immediately generated, but the home operationrwillto completion.

Resume Move

The RESUME MOVE command resumes a previously hdisiofute or Relative Move. If the Resume
Move command is the first one issued after a Hot/&loperation, and no errors have occurred, motion
will start from the point where it was stopped. Had State status bit will also be reset. If figalar S
Curve or Trapezoidal S Curve acceleration is regljithe appropriate acceleration type bit(s) mastdi

at the same time the Resume Move bit is set. Wemove operation has been successfully completed,
the Move Complete Flag will be set.

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

* The move reaches its programmed target position
e An error condition has occurred
e Some other command is issued

Immediate Stop

The Immediate Stop command causes the current opemtion to stop without any deceleration. The
step signal is simply stopped. If the channel masing when this command was issued, the current
position will become invalid, and the Position Itigtdnput Bit will be set. The channel will have be
Preset or Homed again before an Absolute Move tiperaan be performed. However, it will be
possible to perform a Relative Move or a Manual Blafter an Immediate Stop command has been
issued. There will be no changes to the StatusiBibe Immediate Stop command is issued when
motion was nhot occurring.
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Find Home +/(CW), Find Home -/(CCW)
There are four homing options available. They are,

* Home Limit Switch Only

* Home Limit Switch with a backplane Home Proximify. b

» Marker Pulse Home with the Home Limit Switch Inpiting as a Home Proximity.
» Marker Pulse Home with a backplane Home Proximity b

When the homing operation is complete, the 320Rsgil the At Home input bit, and then reset both th
current position and the encoder position to zéfthe capture value is present, it too will beetto
zero.

The Find Home commands require that at least owelLinit Switch, either CW or CCW, be configured.
The 3202 will not accept a Find Home +/(CW) commuaen there is no CW Limit Switch configured.
Likewise, it will not accept a Find Home -/(CCW)mmand when there is no CCW Limit Switch
configured. If either of these operations aremaptied, the COMMAND ERROR Input bit will be set.

S-Curve acceleration profiles are not allowed dydrhoming operation. Initiating a home operation
with S curve accelerations will cause a commanadr¢o be generated.

If, during @ Home operation, either of the End LtiBwitch endpoints are reached, the module wilh sto
outputting pulses (essentially an emergency stegi}, for two seconds, reverse direction, and start
searching for the appropriate homing signal ag#irs important not to have the velocity set tghi

during a homing operation. The sudden stop andgghan direction at high speeds may cause the motor
to lock up.

The following diagrams illustrate the different hiognoptions.

Home Limit Switch Only

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

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

programmed speW\( and waits 2 seconds.

< 5. Accelerates to the programmed

| > speed opposite to the requested
6. Decelerates when the Home f direction
Limit Switch goes On then

Off. Waits 2 seconds — 7. Returns to the Home Limit

Switch at the starting speed
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Backplane Home Proximity Bit with Home Limit Switch

3. Detects backplane proximity bit ar

2. Runs at the decelerates to the starting speed.

programmed speed
1 Accelerates to / 4. Runs at the starting spee
programmed spee A~ o
/ 5. Detects Home Limit
| / Switch and stops.

Marker Pulse and Proximity Switch (Either backplane bit or the Home Limit
Switch treated as a Proximity Switch)

2. Runs at the 3. Marker Pulse Ignored 4 petects Proximity Switch and
programmed speed Decelerates to the starting speed
1. Accelerates to \ 5. Runs at the starting spee
programmed spe@\ /
/ ; 6. Detects 1 Marker Pulse after the

| «— Proximity and Stops

A\

Reaching an End Limit Switch during a Homing Operation

1, Runs at the Programmed Speed

Y

2. Reaches the end Limit Switch,
4. Waits for the Home stops without deceleration, and
Input to turn On then waits for two seconds
Off.

\

\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.
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Home Limit Switch Active when the Home Command is issued

- . . 2. Turns at the programmed speed in the direction
1. Home Limit Switch Act|ve\$ / opposite to the requested homing operation ursil th

(gray used to indicate wid home limit switch turns off
of home limit switch) A

3: Decelerates when the Home‘I/' \

Limit Switch turns off |

/V

4. Returns at the starting speed to where the
home limit switch was detected

End Limit Switch Active when the Home Command is issued

3 . is d q 2. Motor turns at the programmed speed in the
- Home input is detecte direction opposite of the requested homing opematio

going on and on\
4. Motor decelerates / ...........................................
and stops \
| ‘\ 1. End Limit Switch active when home

\\: command is issut

5. Runs at the starting speed until the home
input again turns on. Continues to Mar
Pulse if applicable.

Note 1 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 Eimdit Switch is the same as the issued home
command, for example if the CW Limit Switch is &etiand a CW home command is issued. If
the CW Limit Switch is active and a CCW home comchemnissued, than the unit will home
normally, as if the end limit switch was not active
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Manual Move +/(CW), Manual Move -/(CCW)

This command performs the Manual Move operatiaihe@iprogrammed speed in the specified direction.
Motion will occur as long as the command bit rersaet. The Target Position register must be zero
during all Manual Move operations. The state ef Bncoder Move command bit is ignored when
performing a Manual Move.

If the programmed speed is less than or equalestifrting speed, the starting speed is not usethan
acceleration and deceleration parameters are igndree motor will “jJump” 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 Commé&mcbr will be generated and the motion will be
stopped.

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

-The Manual Move command bit is turned off

-The External Input, if configured, is activated

-The Immediate Stop output bit is set

-The Emergency Stop Input is activated

-The End Limit Switch in the same direction astiation is reached
-The Programmed speed Changes

If the Manual Move command bit is turned off othe External Input is active, the axis will decalerat
the programmed rate to the starting speed and tgining a valid position. If the Immediate Stop
Output bit or the Emergency Stop Input is usedatkie will stop without deceleration and the pasiti

will become invalid.

If the initial programmed speed is greater thanstiaeting speed, the speed of a Manual Move operati
can be changed without stopping the motion. Ivdlecity data is changed while the axis is movihg,
module will accelerate or decelerate to the nevegdpehich can be less than the starting speed. The
acceleration and or the deceleration parameteralsarbe changed, although these changes do mot tak
affect until the programmed speed is changed. Bwlacceleration and deceleration parameters lpeust
valid when the speed is changed. If the changkxtig, acceleration, or deceleration parametees 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 paramétehe ability to do a One Shot Manual Move. With
the programmed speed set to zero,-a @ transition of the Manual Move bit will cause gtepper
controller to output 1 pulse in the specified dil@t. Please note that in One Shot Manual Moveamod
the motion Direction bit will remain on and the & LED will flash as long as the Manual Move
command bit remains set. The Stopped statusibmet 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 aositppn 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. THeature allows the module to be moved off of
an active end limit switch.
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Preset Current Position and Diagnostic Feedback Position

This command will set the Current Position, andDieegnostic Feedback value if appropriate, to the
value present in the Target Position Registershefposition is currently invalid, presetting thasition
will cause the position to become valid. The pangmed speed, acceleration, and deceleration
parameters must be zenten this command is sent to the module.

Preset Encoder Position

This command will set Current Encoder Value tovakie present in the Target Position registerse Th
programmed speed, acceleration, and deceleratiamgéers must be zeveghen this command is sent to
the module.

Reset Errors

This command clears all nonfatal errors detectethbystepper controller. A nonfatal error is oimat t
can be recovered from. For example, requestinglmoliite Move when the position is not valid is a
nonfatal error. When there is a Command Errorctreroller will not perform any other operationiu
the Reset Errors command is issued.

General Command Mode Operation Notes

Only one command bit can be set at any one time.

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

operation is completed. A move operation shoulg ba started if the Move Complete, Stopped,

or Hold status bits are set.

3. Only a 0 to 1 transition of any of the control bits listed above will cause the specified
operation to take place.

4. If either the CW or CCW Limit Switches are reached during a normal move or manual
move operation, the module will treat the input as an emergency stop, meaning that
the motor will stop and the position will become invalid.

5. It is possible to home the 3202 module off of an end limit switch.

N =
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Blend Move

This command allows the user to create more comglitmove 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 programmed speed programmed speed

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

1. Jumps to th
starting speed Position

Each segment is defined by four parameters:

Acceleration Type (Constant, Triangular S Cuprelrapezoidal S curve)
Relative Segment Length

Target speed

Acceleration/Deceleration Rate

el

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

The blend move programming is done at one timegusilessage Instruction, with the segments of the
blend move profile stored in the internal memoryhaf 3202. This data will remain in the module’s
memory until power is removed from the module, ¢hefiguration data is programmed, or a new blend
move profile is sent to the unit.

The Blend Move Profile is programmed as a seridRedhtive Moves, so the position does not haveeto b
valid for the blend move operation to take platée first segment starts at the Starting Speed and
accelerates to the specified Programmed speedsta@iting speed for the next segment is equaldo th
programmed speed of the current segment. Thedawhent will decelerate from the final programmed
speed to the starting speed and then stop. dtipassible to program a direction reversal inktead

move profile.

Because the 3202 stores the data for the Blend Moaie in its memory, the programmed profile can
be run more than once and from any location. Temrmand bits allow the blend move profile to be run
in either direction. Please note that it is pdssib perform other move or home operations between
performing the blend move profiles.
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Encoder Move

The 3202 has the ability to perform an Encoder Maeweere the number of counts made by an
incremental encoder determines the distance afttwee. If bit 18 of the command word is set whan a
absolute or relative move is initiated, the 3202ioie will begin a move profile using the programmed
velocity and acceleration parameters. The progragnposition is now the number of encoder counts to
move. When this encoder count is reached, the B&ifule will begin to decelerate at the programmed
deceleration rate, and stop. After motion haspdpthe 3202 module will set status bit 7, the &ov
Complete bit.

The following must be considered when using theddiac Move function.

* The 3202 module uses X4 decoding on the encodatango the number of counts per turn of
the encoder will be four times the encoder’s resmiu For example, if a 1000 line encoder is
being used, the 3202 will report 4000 counts per.tarhis is the number that must be used when
determining the position data of your encoder move.

* Absolute Encoder moves will be negative, motiothie Counter Clockwise direction, if the
target position is less than the current encodsttipo.

* Relative Encoder moves will be negative, motiothie Counter Clockwise direction, only if the
target position is negative.

» If the 3202 module is not configured to accept elecanputs, attempting an encoder move will
cause a command error to be generated.

» Itis not possible to hold an encoder move. A péarke hold command issued during an encoder
move will be ignored.

» Activating the External Input during an encoder mavill cause the module to execute a
controlled stop, but will not put the channel iha@d state.

e Setting bit 18 of the command word during a mamoa¥e or home operation will not have any
affect on the 3202 module’s profile.

» Before performing a Target Position absolute catiredé move it will be necessary to reset bit 18
the command word.

* An Encoder Move will take place even if a workingceder is not attached to the module. If this
occurs, motion will continue until it is stopped &y Emergency Stop Input, the External Input,
or an Immediate Stop command.

» If the Encoder Move bit, bit 18, is reset whileEmcoder Move is occurring, the move will not
stop at the encoder count and the Emergency Spap ¢ Immediate Stop command bit will
have to be used to stop the move.

Diagnostic Feedback

By wiring the pulse and direction outputs to theaer inputs, this feature can be used to veribgmam
and module operation. When in diagnostic feedimag#te, the module counts its own pulses and reports
the position data in the Current Encoder/Diagndséiedback input register.

The maximum input frequency that the module camiately measure in Diagnostic Feedback mode is
500kHz.
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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 Acceleratiormhe module accelerates at a constant rate tetiptogrammed speed is reached.
This is the only option for homing operations.

Velocity /— Acceleration

<+—> , <+—> ,
T Time T Time

Triangular S Curve Acceleratioithe module accelerates slowly at the beginnintdpefacceleration,
faster at the middle of the acceleration, and aglawly at the end of
the acceleration. The acceleration rate is newestant.

] Acceleration
Velocity

T Time T/2 T/

Time

Trapezoidal S Curve Acceleratiofihe module accelerates slowly at the beginninp@facceleration, at
a constant rate at the middle of the acceleratind,again slowly at
the end of the acceleration.

Velocity ,
Acceleration

Time <+—r < >t—>
T Time
T/4 T/2 T/

Notes:

1. The defined acceleration type is also applietth¢éodeceleration.

2. Constant acceleration has the shortest acdeletahe and Triangular S Curve has the longest
acceleration time.

3. The constant portion of the Trapezoidal S Cuweeleration is 50% of the total acceleration time.
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Chapter 5: Command Mode Output Data

(Sixteen 32 bit words sent from the PLC to the 320&odule)

All stepper motor operations are performed in comin@ode. This mode is entered, after a successful
configuration file has been transferred to the temontroller, by resetting the Mode Flag bit 34.

Command Mode, the PLC program can issue commarttacivate different operations or moves. A
move profile typically consists of a Target Positi®rogrammed Speed, Acceleration, and Deceleration
parameters. The following table shows the functibthe output words.

OutSﬁt?/l\sord Channel Function Units Range
0 1 Command Word See description below
1 1 Target Position Steps -8,388,608 to 8,388,607
2 1 Programmed Speed Steps/Second Starting Spé&¢aDt® 000
3 1 Acceleration Steps/Second/Secand 1,000 to 2)000
4 1 Deceleration Steps/Second/Second 1,000 to 000
5 1 Reserved
6 1 Reserved
7 1 Reserved
8 2 Command Word See description below
9 2 Target Position Steps -8,388,608 to 8,388,607
10 2 Programmed Speed Steps/Second Starting SpégaD0,000
11 2 Acceleration Steps/Second/Second 1,000 t® D00
12 2 Deceleration Steps/Second/Second 1,000 t® D00
13 2 Reserved
14 2 Reserved
15 2 Reserved
Command Mode Programming Information

1. Only a single bit can be set at any one tinthénMost Significant Command Word.

2. A Command Error will be generated if a move agien is started before the previous move
operation has completed. A move operation shonly loe started if the Move Complete,
Stopped, or Hold status bits are set.

3. A negative Target Position value will be prognaed as a negative decimal number. If viewed in
binary, this will be 2s compliment format.

4. The Position parameter has a range of -8,38860&8get Position 8,388,607.

5. The Programmed Speed has a range of StartirggdSyferogrammed Speedl000,000
steps/sec.

6. The acceleration and deceleration parameteses &aange of 1,000 &cceleration / deceleratior]
< 2,000,000 and is measured in steps/sec/sec.

7. Switching the PLC to Program Mode will cause amyve operation to stop and the position tg
become invalid.
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Command Word Layout

bit 0 = set to start an ABSOLUTE MOVE operation

bit 1 = set to start 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 start a FIND HOME +/(CW) operation

bit 6 = set to start a FIND HOME -/(CCW) operation

bit 7 = set to start a MANUAL MOVE +/(CW) operatioiiReset this bit to stop the Manual Move
Operation.

bit 8 = set to start a MANUAL MOVE -/(CCW) operatio Reset this bit to stop the Manual Move
Operation.

bit 9 = set to PRESET the Current Position angrapriate the Diagnostic Feedback data. This bit
does not reset the Move Complete input bit.

bit 10 = set to PRESET optical encoder

bit 11 = set to perform a RESET ERRORS operatiothanchannel. (Errors on the other channel

will be unaffected)

bit 12 = set to RUN BLEND MOVE PROFILE in the pde# direction

bit 13 = set to RUN BLEND MOVE PROFILE in the neigatdirection

bits 14 & 15 = reserved

bit 16 = reset for CONSTANT ACCELERATION, set fortC&JRVE ACCELERATION

bit 17 = reset for TRIANGULAR S CURVE ACCELERATIONget for TRAPOZOIDAL S

CURVE ACCELERATION. This bit is ignored if bit 1§ not set.

bit 18 = reset for a TARGET POSITION move, setdarENCODER COUNT move

bits 19 to 28 = Reserved

bit 29: Backplane Home Proximity bit.

« The backplane proximity bit is a set by the PLGnticate to the 3202 module that you are
nearing the location of the Home Limit Switch.

e The 3202 module will ignore the state of this lritass the module was configured to accept
backplane home proximity operations, and if therea homing operation taking place

bit 30 = reserved
bit 31 = MODE FLAG: "1" for Configuration Mode "Gbr Command Mode
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Blend Move Programming

A Blend Move consists of up to sixteen segmentsisting of a Relative Segment Length, a Target
Velocity, the Acceleration and Deceleration pararset The entire Blend Move profile is made up »f 5
32 bit words, 208 bytes, and is programmed alhattime using a Message Instruction. The blendemov
operation will be run each time bit 12 or 13 in theput Command word transitions from O to 1.

The following is an example of the Message Instounct Button to Message
. Configuration
Input Condition / d
| MSG / — EN —
| Type — CIP Generic — DN —
Message Control user_defined_tag|:| L R

Programming the configuration data clears theestblend profile data.

The message instruction sends data to the 32d2lmonly when the rung transitions from false to
true.

Theuser_defined_tag used for Message Instruction Control must haveMBSSAGE data type.
Clicking on the button in the Message Instrutiipens the Message Configuration Window, shown
below.

N =

kW

Message Configuration -user definedtag (Configuration Tab)

Meszage Configuration - blend_message |

Configuration I EDmmunicatiDnl Tag | User defined ta

with a DINT

data type.
?ewice IEustu:um j Source Element; |I:|Ien|:|_data[EI] ;I
vpe:

teszage Type:

\

Source Length: 208 x [Butez]

Service .
Code: |4|: [Hex] Class: |4 [Hex] Diestinatian I LI
Instance: |2I:|I:| Aftribute:| 0 [Hex New Tag |

i3 Enable ) Enable “#/aiting i3 Start i3 Dane Cane Length: 0
i Errar Code: Extended Ermrar Code: [ Timed Out
Error Path: amci_3202

Error Text:

| k. I Cancel | Sl | Help

Note: The Source Element is a user defined tag at B¥&bytes in length with a DINT data type. All o
the other Message Instruction parameters shouptdggammed as shown above.
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Message Configuration -user definedtag (Communication Tab)

When the Configuration window shown above is cortgaleclick on the Communication tab and set the
path parameter to the 3202 module. All of the iemg Communication parameters can remain at their
default settings.

The following table shows the layout of the Blend\w data sent with the Message Instruction.

BLEND MOVE DATA

Word | Segmen Function Word Segmeni Function
0 ALL Channel Number 25 8 Segment Length
1 N/A Number of Segments 26 8 Target Speed
2 ALL Acceleration Type 27 8 Acceleration/Decetena
3 N/A Final Deceleration 28 9 Segment Length
& Deceleration Type
4 1 Segment Length 29 9 Target Speed
5 1 Target Speed 30 9 Acceleration/Decelergtion
6 1 Acceleration/Deceleratior 31 10 Segment Length
7 2 Segment Length 32 10 Target Speed
8 2 Target Speed 33 10 Acceleration/Decelergtion
9 2 Acceleration/Deceleration 34 11 Segment Length
10 3 Segment Length 35 11 Target Speed
11 3 Target Speed 36 11 Acceleration/Deceleration
12 3 Acceleration/Deceleration 37 12 Segment Llengt
13 4 Segment Length 38 12 Target Speed
14 4 Target Speed 39 12 Acceleration/Deceleration
15 4 Acceleration/Deceleration 40 13 Segment Llengt
16 5 Segment Length 41 13 Target Speed
17 5 Target Speed 42 13 Acceleration/Deceleration
18 5 Acceleration/Deceleration 43 14 Segment Llengt
19 6 Segment Length 44 14 Target Speed
20 6 Target Speed 45 14 Acceleration/Deceleration
21 6 Acceleration/Deceleration 46 15 Segment Llengt
22 7 Segment Length a7 15 Target Speed
23 7 Target Speed 48 15 Acceleration/Deceleration
24 7 Acceleration/Deceleration 49 16 Segment Llengt
50 16 Target Speed
51 16 Acceleration/Deceleration

Word 0: Channel Number

This parameter has a range of 1 or 2 and defingshwai the two channels the blend move data is
assigned to. A value other than 1 or 2 will geteeem Invalid Profile error.

Word 1 Number of Segments
This parameter defines the number of blend moveeats that are being programmed. This parameter

has a range of 2 to 16. A value outside of thigeawill generate an Invalid Profile Error. Anytaa
contained in the segments beyond the number delipeklis parameter will be ignored.
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Word 2 Acceleration Type

Every two bits in this word define the acceleratigpe of each segment. When the least signifibaraf
the two is reset, the acceleration type of the ssgwill be Constant. When the least significahob
the two is set, the state of the most significantibtermines the type of S curve acceleratiorthdfmost
significant bit is reset, triangular S curve accatien will be used. If the most significant kstset,
trapezoidal S curve acceleration will be used. fBiilewing table shows an example of how the hits i
this word are used.

Segment MSB of pair LSB of pair Function
0 0 Constant Acceleration
1 0 1 Triangular S Curve Acceleration
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 Acceleration
0 0 Constant Acceleration
15 0 1 Triangular S Curve Acceleration
Bits 29 & 28 1 1 Trapezoidal S Curve Acceleration
0 0 Constant Acceleration
16 0 1 Triangular S Curve Acceleration
Bits 31 & 30 1 1 Trapezoidal S Curve Acceleration

Word 3: Final Segment Deceleration Value & Deceletson Type Bits

This word defines both the deceleration rate apd tyetween the final segments programmed speed and
the starting speed. The two Most Significant bitthis 32 bit are used to define the deceleratype.

Bit 31 Bit 30 Function
0 0 Constant Acceleration
0 1 Triangular S Curve Acceleration
1 1 Trapezoidal S Curve Acceleration

Segment Length

* The sum of all of the segment lengths cannot ex8ez8B,607.
* The segment lengths must be positive.

Acceleration/Deceleration Parameters

This parameter defines the rate of change of thedpetween two adjacent segments. If the spabeé in
next segment is greater than the speed in thergwsegment, then this parameter will be used as an
acceleration value. If the speed in the next sefimdess than the speed in the current segnieen,this
parameter will be used as a deceleration value.
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Chapter 6: Command Mode Input Data
(Sixteen 32 bit words sent from the 3202 module to the PLC)

Sample Programs showing how to program the 3202Zila@de available from the following page of
our websitehttp://www.amci.com/sampleprograms.asp

32 bit
Input Channel Commang e (L Units
ata
Word
0 1 Status Word See Description Below
1 1 Current Position Counts (# of steps output)
2 1 Current Encoder / Encoder Counts using X#
Diagnostic Feedback Data decoding
3 1 Captured Data Counts
4 1 0 0
5 1 0 0
6 1 0 0
7 1 0 0
8 2 Status Word See Description Below
9 2 Current Position Counts (# of steps output)
10 2 Current Encoder / Encoder Counts using X#
Diagnostic Feedback Data decoding
11 2 Captured Data Counts
12 2 0 0
13 2 0 0
14 2 0 0
15 2 0 0

Status Word 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 BCRTATE

bit 3 = set when the axis is STOPPED (This bit nit be set if the Move Complete, At Home, or Hold
bits are set)

bit 4 = set when the axis is AT HOME at the comptetf 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 AbsoluiRelative, and Blend Moves

bit 8 = set when the stepper controller is runm@rigl. END MOVE profile

bit 9 = reserved

bit 10 = set when POSITION INVALID

bit 11 = set when there is an INPUT ERROR (A mase lge initiated when there is an Input Error)

bit 12 = set when there is a COMMAND ERROR, mustdset before another command, including an

Immediate Stop, will be accepted

bit 13 = set when there is a CONFIGURATION ERRORI¢Thit is not set when the channel is disabled)

bit 14 = set when there is a HOME INVALID ERROR

bit 15 = set when there is an INVALID PROFILE
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Status Word Layout (Continued)

bit 16 = set when the CAPTURE INPUT is active

bit 17 = set when the EXTERNAL INPUT is active

bit 18 = set when the HOME LIMIT SWITCH input istae

bit 19 = set when the EMERGENCY STOP input is a&ctiv

bit 20 = set when the CW LIMIT SWITCH input is ai

bit 21 = set when the CCW LIMIT SWITCH input is et

bits 22 to 27: Reserved

bit 28 = channel disabled (set when the chanrehbabeen configured after power up)
bit 29 = set when the backplane home proximity oulyit is set, even if no home operation is ocowyri
bit 30 = MODULE OK bit, set when the module is wiagk correctly

bit 31 = MODE FLAG "1" configuration mode, "0" faommand mode

CURRENT POSITION

This word reports the Current Position based omtimber of pulses that have been output to th@step
driver. This value may be different from the EneoBosition. A negative Current Position valud
displayed as a negative decimal number. If vieindanary, this will be 2s compliment format. When
switching from Configuration Mode to Command Motles Current Position will be reset to zero.

The current position data is not limited by tH&388,607 range of the output parameters. It austeses
all 32 bits in the data word and has a range offtfit_ffffh. Please note that because the Most
Significant Bit is used to indicate the sign, tleue will become negative when it changes from
Tfff_ffffh to 2000_0000h.

ENCODER POSITION

This word reports the position based on the feddivam an encoder attached to the stepper motbis T
value may be different from the Current Positidnnegative Encoder Position value will be displagsc
negative decimal number. If viewed in binary, thil be 2s compliment format.

As with the current position data, the Encoder fwsuses all 32 bits in the data word and hasge@f
0 to ffff_ffffh.

CAPTURED DATA

This word reports the data captured when the Captyout transitions from inactive to active. Thaue
captured will depend on how the 3202 module isigoméd. If the module’s configuration did not
include the Quadrature Encoder, the Current Posibiata will be captured. If the module’s
configuration didnclude the Quadrature Encoder, the Encoder Ddtéevcaptured.

Only modules with firmware versions 3.1 or laten capture the Current Position data. Firmware
versions 2.2 or lower can only capture the encddéa.

Negative Captured Data value will be displayed asgative decimal number. If viewed in binarysthi
will be 2s compliment format. As with the curremd encoder position data, the Captured Encoder
Position uses all 32 bits in the data word andahamnge of 0 to ffff_ffffh.

The Captured Data value cannot be reset from tidrid will be cleared by a homing operation.
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The Stopped Bit will be set under the following coditions

pwdPE

When a CW or CCW Manual Move operation has loeempleted.

When the Emergency Stop input has been usédg@snove operation.

When the Immediate Stop command bit has beahtastop a move operation

When either the CW or CCW Limit switches haverbeeached during any move operation except
Homing.

The Stopped bit will ndbe set after an Absolute or Relative Move, afteioening Operation, after a
Blend Move, or when a move operation is in a Halites

The Move Complete Bit will be set under the followig 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.

The Position Invalid will be set under the followirg conditions

1.

After a configuration operation has occurredhiswill be 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 agtiluring 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 both End Limit Switches are reached durirtgpaning operation. This error will only occur when
the motor has reversed direction after encountehiadirst End Limit switch.

If the opposite End Limit Switch is reached dgra homing 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.

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 agtiluring 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. Starting a manual move in the same directicameective end limit switch.

4. If both End Limit Switches are reached durifgpaning operation. This error will only occur when
the motor has reversed direction after encountehiadirst End Limit switch.

5. If the opposite End Limit Switch is reached dgra homing 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.

2.

No o

© ®

10.
11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

Configuring the unit while a move operation @swarring. The move will run to completion and
then the Configuration will be allowed to occuearing the command error.

If more than one Command bit is set. The exoeptare bits 16 and 17, the acceleration type bits
and bit 18, the encoder move bit. Bit 29, the paske home proximity bit, can be set at any time.
If the Target Position, Programmed Speed, Acattm, or Deceleration parameters are outside of
their valid ranges.

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

If any of the reserved output registers aresabto zero.

Performing an Absolute Move when the Currenitosis not valid.

Issuing a Hold Command when there is no AbsautRelative move in progress. For example,
during Manual Moves, Blend Moves, or Home operation

Issuing a Resume command when the channel is adtold state.

A Preset Command, including Encoder Presethidmtiata in the registers that contain the
Programmed Speed, Acceleration, or Deceleraticanpeters.

Issuing a Homing Command with S-Curve Acceienagelected.

Attempting to Preset the Encoder position wthermodule has not been configured to use an
encoder.

Command Errors generated by Manual Move Operations

Performing a Manual Move with data in the TaRjgsition registers.

Placing a non zero value in the Target Posrggisters for a Manual Move that is occurring.

If the speed of a Manual Move is changed to.zer

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

If invalid changes are made to the velocitgeteration, or deceleration parameters of a Manual
Move that is occurring. Note that changes to theeferation and Deceleration parameters are only
taken into account when the 3202 module detedtsuage in the Velocity parameter.

Command Errors generated by Blend Move Operations

If a Blend Move operation was initiated beftire profile was programmed using a message
instruction.

If a blend move profile is started with datdha target position, programmed speed, acceleratio
or deceleration parameters.

If a blend move profile is programmed whild@nld move operation is in progress. If this occurs
the final segments deceleration will be used to éafiately stop the motion.

If the hold command is issued while a blend enarofile is running. If this occurs, the command
error bit will be set while the blend move profilens to completion, when the Command Error bit
will be reset.

The Configuration Error bit will be set under the following conditions

1. If an invalid configuration has been sent tortfalule.
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The Home Invalid bit will be set under the followirg conditions

agrwnNE

S

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

Issuing a Home command if the Programmed Sseleds than the starting speed.

Issuing a Home command in a direction that de¢fave an End Limit Switch configured.
Issuing a Home command with the reserved waotisqual to zero.

If both End Limit Switches are reached duririgpening operation. This error will only occur when
the motor has reversed direction after encountehiedirst End Limit switch.

If the opposite End Limit Switch is reached dgra homing 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.

The Invalid Profile bit will be set under the following conditions

arwpdPE

©CoNOo

10
11
12
13

14

15
16

If the Programmed Speed is less than the sjestiaed.
If any of the move parameters are outside of tadid ranges.
If any of the reserved output registers aresabto zero.
If the defined profile overflows the internagigers of the 3202 module.
Changing the speed of a Manual Move whose lisitieed was less than or equal to the starting
speed.
Changing the Manual Move Speed to zero.
Starting a Manual Move with the Target Position equal to zero.
Placing a non zero value in the Target Positgiisters for a Manual Move that is occurring.
If invalid changes are made to the velocityeéaation, or deceleration parameters of a Manual
Move that is occurring. Note that changes to theeferation and Deceleration parameters are only
taken into account when the 3202 module detedtsuage in the Velocity parameter

. Initiating an Encoder Move when the moduleratdeen configured to use an encoder.

. If the blend move channel number is not equéldr 2.

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

. If a Blend Move segment does not reach therBnaged Speed. That is, if the distance that it
takes to accelerate to the programmed speed exiteelsngth of the segment.

. Programming a Blend Move segment with no chamgfee Programmed Speed from the previous
segment.

. Programming a Blend Move Profile before coriiggithe module.

. If the sum of the Blend Move Segment Lengtlteers 8,388,607.

The Module OK Flag

This

bit will be set as long as the module is ofpega This bit may briefly be reset when the medul

changes from Configuration Mode to Command Mode.
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Revision History
Revision 0.0 was released on 2/6/02 and was thalimersion of the specifications.
Revision 0.1 was released on 6/14/02. The follgwimanges were made to the specifications.

1. The ability to disable an unused channel at payeavas added.

2. A channel disabled status bit was added (stabog, bit 28).

3. The backplane home proximity bit was moved fioin30 to bit 29. Input Status bit 29 now
indicates when the home proximity output bit set.

4. The function of the LEDs was changed. A sdadid status LED now indicates when the module
failed power up diagnostics. A solid red OK LEDanimdicates a module fault.

5. The requirement of an external 24Vdc power supas been removed. The unit now has an
internal isolated power supply to drive the pulsé direction output signals. Connector pins 35
and 36 are now External Common.

Revision 1.0 was released on 9/18/02. The follgwimanges were made to the specification.

1. Blend Move operations were changed from beisglake to relative moves.

2. The ability to perform blend moves in eitheediton was added. There are now two command bits
that initiate a blend move, bit 12 performs a blerale in the positive direction and bit 13 performs
a blend move in the negative direction.

3. The acceleration type bits were moved fromI8tend 14 to bits 16 and 17.

4. The type of move, target position or encoderenaas moved from bit 15 to bit 18.

5. The reserved input was changed to the captptg.irThe encoder capture function was moved
from the external input to the capture input.

6. The rack configuration data was added to theifipations.

7. The M3202 rev — board had incorrect encodengiand the wiring information was changed to
reflect this.

8. An example program was added.

9. The Preset Position Command text was changeuibedt also affects the Diagnostic Feedback
data. The Preset Encoder command does not tffediagnostic feedback data.

10. The Captured Encoder value will now be clelsed home operation.

11. The Backplane Home Proximity configurationvisits moved from bit 13 to bit 6.

Revision 1.2 was released on 10/1/02. The follgveimanges were made to the specification

1. A note on how the acceleration type must bectedevhen resuming a move was added.

2. Anote on how changing the speed of a manuakrtitat was started less than or equal to the
starting speed was added.

3. Acceleration vs. time plots were added to tleekecation type information.

4. S Curve Acceleration is not allowed during hagraperations.

Revision 1.3 was released on 10/4/02. The follgwinange was made.

1. The example program was incorrect. The curpogition data is in Local:3:l.data[1l] not
Local:3:l.data[0].
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Revision 2.0 was released on 10/22/01. The fotigwihanges were made.

1. The 3202 is now a Rev A module.

2. The module’s connector pin layout was changé&tie location of the encoder inputs has been
changed and the unit no longer requires an extpovaer supply.

3. Errors in the Blend Move programming word layaete corrected.

4. Diagrams showing how to wire single ended ensotlet operate at different voltage levels were
added.

5. The power supply requirements were changed.

Revision 3.0 was released on 2/26/03. The follgveinanges were made.

1. The minimum RPI time was changed from 0.3ms3mB. A recommended RPI time of 3ms was
also added. This change was made because tlzechasice of a momentary loss of communication
between the module and the PLC at the faster times.

2. A wiring diagram showing how to connect the sted directions signals to a driver with differahti

inputs was added to the specifications.

The cause of the various error bits was updatéere was no change to the functionality, jush&

documentation.

Information was added on the maximum input fezapy of the encoder inputs.

A note was added on how the module will be digpdl in RSNetworx.

Information on what will cause the configuratemor and position invalid bit to be set was added

The ability to capture either the encoder dath® current position data was added to the module

w

No ok

Revision 3.1 was released on 8/13/03. The follgveinanges were made.

The Assembly Instance and Input Size for Li€aty operations was added.

Details on the Stopped Bit were added.

Details on the Move Complete bit were added.

Added details that a Home Invalid and Invalidffe error will cause the Status LED to flash red.

e A

Revision 3.2 was released on 12/11/03. The fotigwihanges were made.

1. A note was added that RPI times below 3ms nigbasionally cause the 3202 module to
temporarily stop communicating with the PLC.

2. The stepper output specifications were changeud 5V to 5V differential. A note was also added
that the typical voltage level of the outputs Wil 3.5 to 4Vdc.

Revision 4.0 was released on 7/3/06. The folloveinanges were made.

General Information was added

Table of Contents was added

Module Specifications, wiring information, anmdrit panel description was moved to the front of
the specifications.

A diagram of output signals types was added.

A chapter on calculating move profiles was added

The recommended RPI time was changed from 35180

The sample programs were removed from the sgaiins and replaced with links to the online
versions of the sample programs.

wN e

No o s

File: 3202_specifications_rev_4.0 Daté/(6
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