AMCi SD310601X Specifications

Networked Stepper Driver & Indexer
Revision 2.0

The SD310601X is a 310V 6.0amp stepper driver adgxer combination that communicates on a
Network. The available networks, along with theresponding AMCI part numbers, are shown in the
following table.

Network Part Number
ControlNet SD31060IC
DeviceNet SD31060ID

SD31060IE
SD31060IESA

Ethernet

This unit uses ten 16 bit Input words (12 input dgowill be required in a ControlLogix ControlNet
system) and ten 16 bit OQutput words to communiaéie the network.

The SD310601X stepper controller supports two ofpeganodes, Configuration Mode and Command
Mode.
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General Information

Important User Information

The products and application data described inntfaisual are useful in a wide variety of differepplcations.
Therefore, the user and others responsible foryagpthese products described herein are respenfabl
determining the acceptability for each applicatidthile efforts have been made to provide accurdteration
within this manual, AMCI assumes no responsibiiilythe application or the completeness of therimation
contained herein. Throughout this manual the falhgyiwo notices are used to highlight importantpi

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 contaimétiin 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,@MIUDING 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 antkmeanship 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 18 months 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 eudes 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 faob 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, FA§¥&] 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 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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Configuration Mode

The Configuration Mode provides the ability to stlhe proper setup configuration to match thetep
application without having to set any switches.

Note: At power up, the motor will not have any holdingdgoe until the driver has been both configured
and enabled. Also, configuring the module sedsRbsition Invalid status bit.

The configuration file defines the following paraes.

If a CW Limit Switch will be used and its inpattive state

If a CCW Limit Switch will be used and its inpattive state

If an Emergency Stop will be used and its irgative state

If an External Input will be used and its actstate.

The function of the External Input, whether il e used to perform a controlled stop, to captur

encoder data, or to both perform a controlled stwgh capture encoder data.

If a Home Limit Switch will be used and its irt@active state

If a Quadrature Encoder will be used with theteym

The type of homing operation that will be penfied. The three options are to a Home Limit Switch

only, to a Home Limit Switch (acting like a Proximswitch) and Marker Pulse, or to a Marker Pulse

Only. Either of the Marker Pulse options also ieggithe presence of the Quadrature Encoder.

9. The Starting Speed. The starting speed is tlee ffirequency at which every move begins and ends.
Some portions of the homing operations are alsfopeed at the starting speed.

10. If Stall detection is enabled. Stall detectdso requires the presence of a Quadrature Encoder

11. The idle current reduction level.

12. If the Antiresonance function will be used d@sdbarameter level.

13. Current Loop Tuning, either Automatic or ManQalrrent loop. If the manual tuning is selectbe, t

gain value is also programmed.

arwdE

© N
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Configuration Mode Output Data

While in configuration mode, the output registeasdnthe following format.
Word Configuration

Output Data
Configuration Bits
Input Active Levels
Upper Start Speed
Lower Start Speed
Motor Steps/Rev (200 to 65535)
Third Harmonic (0 to 18)
Encoder Pulses/Rev (1 to 65535)
Idle Current (40% to 100%)
Antiresonance parameter
Current Loop Gain (1 to 100)

OO|INO O~ WIN|IF O

Word 0 (Configuration Bits):

bit 0: set when a CW Limit Switch will be used

bit 1: set when a CCW Limit Switch will be used

bit 2: set when an Emergency Stop Input will beduse

bit 3: set when an External Input is used. Theml input can be used to stop a Manual Move
operation, to place an Absolute or Relative mova hold state, or to capture encoder data.

bit 4: set when a Home Limit Switch Input will bead. If both this bit and bit 12 (marker pulse
homing) are set, than the Home Limit Switch wilt as a proximity limit switch.

bit 5: Reserved for future use

bits 6 and 7: External Input Function

Bit 7 Bit 6 Function
0 0 Stop a jog or Hold an Absolute/Relative move
1 0 Stop a jog or Hold an Absolute/Relative move
0 1 Trap Quadrature Encoder Data
1 1 Stop a jog, Hold and Absolute/Relative move, an
trap Quadrature Encoder Data

Note 1 Encoder Data cannot be trapped during a homiegadion.
Note 2 Encoder Data is only captured on the 0 to 1 ttamsof the input.

bit 8: set when quadrature encoder will be used

bit 9: “0” to have the motor power removed if thetwiork connection is lost.
“1” to have the motor power retained if the netwodnnection is lost.
Note: Motion will always stop if the network connectialost.

bit 10: Reserved for future use

bit 11: Reserved for future use

bit 12: “0” for limit switch home operations
“1" for marker pulse home operations

bit 13: set when Stall Detection is enabled. Wéeabled the driver looks at the pulses from the
encoder. If they stop, then the driver stops attitpyisteps to the motor and the position
becomes invalid. The motor retains its holdingjter after stopping.

bit 14: “0” for automatic current loops tune, “Idrfmanual current loops tune

bit 15: “1” for configuration mode operations, “@r command mode operations
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Word 1 Input Active State and Enable/Disable

Defines the active level of the inputs. These Witkbe set for high level active or Normally Opéx0),
or reset for low level active or Normally Closed@N Please note that the active level of the ismt
taken into account only when the input has beeiméeéfas being present in configuration word 0.

bit 0: determines the active level of the CW Ltiwwitch

bit 1: determines the active level of the CCW LtiBwitch

bit 2: determines the active level of the Emergediop Input

bit 3: determines the active level of the Extednalut

bit 4: determines the active level of the Home iLiBwitch Input

bit 5 to 14: reserved for future use and are “tloares”

bit 15: “0” to disable the driver, “1” to enableg driver. When the driver is disabled, power is
removed from the motor. Nqtt set the gain, either manually or automaticadhe first
enable operation after power up must take placéewthe drive is in configuration mode.

Words 2 & 3: Starting Speed

The starting speed is the frequency of the firstlast pulse of every move. Some portions of thmihg
operations are also performed at the starting sp@bd starting speed has a range of 1 to 3,997,696

Word 2: Most Significant Word of the Channel 1 8tay Speed
Word 3: Least Significant Word of the Channel 1ritg Speed

Word 4: Motor Steps per Revolution

This parameter defines how many steps are reqtoredmplete one revolution of the motor. This
parameter has a range of 200 to 65535. Notemesystems, values above 32767 will be negative.

When_Electronic Gearinig being used, word 4 becomes the number of puésedution of the input
pulses. For example, if word 4 is equal to 4086nt4000 input pulses will result in one turn & th
motor. If word 4 is equal to 2000, then 4000 inpulses will result in two turns of the motor.

The SD31060IX uses X4 decoding when counting thegsurom an encoder and this must be taken into
account when determining this value. For exang®)00 line encoder will generate 4000 counts/turn.

Word 5: Third Harmonic
This parameter is used as a reference for therduitreough the motor phases. This parameter has a

range of 0% to 18% and defines the percentageedditinal subtracted from the main signal. Thigalg
has three times the frequency of the main sin sigiase — pi,
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Word 6: Encoder Pulses/Revolution

This parameter defines how many counts the enangeuts for each revolution of the motor. This
parameter has a range of 1 to 65535 (on some systatnes greater than 32767 will be negative) and
must be programmed if the unit has been configtoede a Quadrature encoder. The SD31060IX uses
X4 decoding when counting the pulses from an encade this must be taken into account when
determining this value. The Encoder Pulses/Reimiytarameter is used for the Stall Detection fiomct
and_does noaffect the encoder value reported to the PLC.

Word 7: Idle Current Reduction

This word shows how much the maximum phase cumwéhbe reduced three seconds after motion has
stopped. The current level programmed in CommanoddVg is the RMS current, not the maximum
current. The maximum current is defined as theevahogrammed in Command Word 8 * 1.414. To
prevent the motor from overheating but still maimtéae maximum amount of holding torque, an idle
current reduction value of 71 is recommended. Wilisset the maximum current output to the motwor t
the value entered in command word 8 because 1/E4Q141 or 71%.

Word 8: Antiresonance Parameter

This word is used if additional tuning of the Aetionance algorithms is required. Two parameters ar
set with this one decimal word.

The first parameter is represented by the thousdigitsand has possible values of 0, 1, 2, or 3e &
smaller value when higher accelerations are used.

The second parameter is represented by the 1sad@®4,00s digits and has a range of 1 to 250. The
greater this value, the higher the Antiresonanee=ction will be. This value can be 0 if the thands
digit is 0.

If this parameter is equal to zero, the defaulugadf 128 will be used. A values programmed oetsid

the valid ranges will result in a configurationaatr

In most cases the default value will work. Itéeommended that this value be set to zero durimg th
initial setup of the machine. If using the Antmeance feature improves the performance at certain
speeds but reduces the performance at othergduging the value entered in the hundreds digit.

Example: Use a value of 3128 for smooth motiormwithormal value of the correction when relatively
low accelerations are used. Use a value of 128rfmoth motion with the normal value of
correction when relatively high acceleration valaes being used.

Word 9: Current Loop Gain

This parameter defines the gain used in the cuo@emirol loops and has a range of 1 to 100. Thisdw
is used only if manual tuning of the current lo@dngs selected by setting bit 14 of word O.

If automatic tuning is selected, the driver ignaites value written in this register and runs thecpdure
for auto tuning each time the drive is enabled ith¢he O to 1 transition of word 1 bit 15.

If after being manually turned the motor makessainig noise, then the gain has been set to highiing
the gain too high may also cause an Overcurreat.err
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Note: The Current Loop Gain Manual Tuning is only adeelpyhen the drive transitions from being

disabled, output word 1 bit 15 reset, to enabledyuat word 1 bit 15 set.

The following procedure can be used to determirebtst gain value for the motor being used.

1.
2.
3

6.

Program the motor current value appropriatetfermotor and wiring.

Configure the driver using Automatic Tuning.

While the driver is in Configuration Mode, reddhe Current Loop Gain value in input register
nine.

The next time the driver is configured, place ¥hlue from step 3 above into configuration
register 9, and configure the driver using the Mafwning option.

Manual Tuning is a two step process. Firstfigane the driver with it disabled (output word 1
bit 15 reset). After the driver reports that itisconfiguration mode and there is no configumatio
error, enable the driver by setting output wordt11b.

Change the driver to command mode.

Invalid Configurations

The SD310601X will not accept all possible configiions. The following is a list of the invalid

configurations:
1. Setting any of the unused bits in the configarawvords.
2. Manually changing the current loop gain withbaving the driver transition from disabled to

enabled.

Note: The driver will not generate an invalid configtion error if it is configured with both the
Manual Tuning bit set and a valid Manual Tuningueaht power up. However, the motor will
not have any holding torque.

3. A configuration without the ability to home thwdule, Home Limit Switch only, Marker Pulse
Only, or Marker Pulse and Home Limit Switch (actamya proximity limit switch).

4. A configuration without at least one End Limwigh, either CW or CCW.
Note: The ability to home the module and at least@ithe end limit switches have to be
configured. They do not have to actually be useithé stepper application.

5. Selecting that a Quadrature Encoder will be wgiglibut selecting the encoder counts per turn in
word 6.

6. If the Encoder Pulses/Revolution are outsidénefrange of 1 and 65535.

7. Setting the module for either Encoder Trappimgles without configuring the module to use the
encoder.

8. Using a Marker Pulse Home without the Quadrafireoder.

9. Setting the module for Stall Detection withoahfiguring the module to use the encoder.

10. A starting speed outside the range ofstasting speed 8,997,696.

11. The least significant word of the starting speseoutside of the range of 0 to 999.

12. If the Third Harmonic value is outside of tlamge of O to 18.

13. If the Motor Steps/Revolution are outside @& thnge of 200 to 65535.

14. If the Idle Current Reduction is outside of thage of 40% to 100%.

15. Selecting Manual Tuning and a current loop galne that is outside of the range of 1 to 100.

16. If the thousands digit of the Antiresonanceapaater is outside of its range of 0 to 3, or if the
lower digits are outside of the range of 1 to 250.
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The SD31060IX has to be configured before starimgoperations. On power up, or when the
Configuration Mode flag is set in the output regjist the driver enters Configuration Mode. Whethia
mode, the stepper controller will set the ConfigimraMode flag in the input registers. It then tgdor
the configuration file to be transferred over tlegwork. If there is no current Configuration Rileesent
or if the transferred Configuration File is notidathe Configuration Error Input bit will be sédtthe
transferred configuration file is accepted, thamdbnfiguration data will be mirrored in the input
registers.

If the command to enter configuration mode is iglswhile a move operation is taking place, the move

operation will run to completion before configumatimode is entered. If a Manual Move is occurring,
motion will continue until Command Mode is agairtexed and the Manual Move command bit is reset.

Configuration Mode Input Data

While in configuration mode, a valid configuratiosil cause the configuration data to be mirroredhe
input registers.

Word Configuration Mode Input Data

Note: A ControlLogix system 0 Configuration Bits
using ControlNet will require 12 1 Input Active Levels
input words. The first two words 2 Upper Start Speed
will a_Iways_ be zero, _and the 3 Lower Start Speed
_Co_nflgjranon Bits will be locate 4 Motor Steps/Rev (200 to 65535)
in input word 2. 5 Third Harmonic (0 to 18)

6 Encoder Pulses/Rev (1 to 65535)

7 Idle Current (40 to 100)

8 Antiresonance Parameter

9 Current Loop Gain (1 to 100)

Word 0:

Valid Configuration: Mirror of bits 0 to 15 in Quuit Word 1
Invalid Configuration: E408h

Word 1:

bits 0 - 15: mirror of bits 0 to 15 in Output Word 1
Words 2 to 8:

Mirror of configuration output words 2 through 8
Word 9:

Current Loop Gain determined by driver during anchoatic Tuning operation or the Current Loop
Gain Programmed during a Manual Tuning operation.
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Command Mode Operations

The following is a description of the various conmusa that the module accepts and the operationg that
will perform while in Command Mode.

Absolute & Relative Move

The current position must to be valid in order ¢ofprm an ABSOLUTE MOVE. A HOME or PRESET
operation will have to be performed before the fmsibecomes valid. The distance moved, thatas th
number of steps issued by the SD31060IX, is equtld difference between the Target Position aad th
Current Position. For example, if the Current Bosiis 5000, and the Target Position is 7500, tifen
unit will output 2500 steps. After the Absolute Molvas 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 TaRsition > 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 steps, to trealative to the Current Position. For examplehd
Current Position is 5000 and the Target Positiofbi30, than the unit will output 7500 steps. Atte
Relative Move has been completed, the Current iBositill be 12,500. The direction of motion of a
Relative Move is selected by the Most SignificaittiB the Most Significant Word of the Target
Position. A "1" in the MSB will indicate a CCW mewwhile a "0" will indicate a CW 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 Progradnspeed 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 ®pad Stopped. In this way a triangular velociyfite
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.

Hold Move

The HOLD MOVE command causes Absolute Moves, Redaloves, Manual Moves, and Encoder
Moves to decelerate to the Starting Speed and Mpen this operation is successfully performed, th
Hold State Input Bit is set. While the Hold opévatis in effect, the velocity and acceleration
deceleration parameters can be changed, howeerirena new position will have no affect. If noa
occurred during the stop operation, the RESUME M@@¢Eimand can be used to restart the move
operation.

Note 1: The driver will enter a Hold State if a H&@ommand is issued during the deceleration podfon
a move. The Resume Command will have to be isbatate the Move Complete bit will be set.

Note 2: If a Hold Move command is issued duringeita Blend Move or Homing operation, the stepper
controller will stop but not enter a hold statesuing the Resume Command will cause a
Command Error to be generated.

Note 3: If a Hold Move Command is issued duringléctronic Gearing or Velocity Mode is being used,
motion will stop and the unit will generate a conmaarror.
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Resume Move

The RESUME MOVE command resumes a previously hddsofute or Relative Move. If the Resume
Move command is the first command issued after lal WMmove operation, and no errors have occurred,
the Resume Move command will cause the stepperrmmtestart from the point where it was stopped,
and the Hold State Input Flag will go off. Whee tinove operation has been successfully compldied, t
Move Complete Flag will be set.

It is possible to change the velocity, accelerataord deceleration parameters while the drive & hold
state. A move operation can be held and resumeg tiraes until one 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 opemtion to stop immediately. Issuing this
command will cause the current position will becamalid, and the Position Invalid Input Bit wilkeb
set. The driver will have to be homed or preseirapefore an Absolute Move operation can be
performed. However, it will be possible to perfoarRelative or Manual Moves after the Immediate
Interrupt command has been issued.

Find Home +/(CW), Find Home -/(CCW)

There are three homing options available, homirthedhome limit switch, homing to an encoder’s
marker pulse, or homing to both a home limit switabting as a proximity switch) and an encoder’s
marker pulse. Encoder data cannot be trappedglarimming operation.

All three of the homing methods operate in the sauae. The SD31060IX starts the homing operation at
the programmed speed. When the home input is teelethe unit decelerates and stops. It then seger
direction and travels at the programmed speed th&iHome Input transitions from active to inactivi
then reverses direction again and moves at theéngtapeed until the Home Input again turns one Th
SD310601X will then set the At Home input bit, amget the current position and the encoder position
zero.

The Find Home commands require that at least oweLiinit Switch, either CW or CCW, be present.
The SD31060IX will not accept a Find Home +/(CWjtoand when there is no CW Limit Switch
present. Likewise, it will not accept a Find Hos{€CW) command when there is no CCW Limit
Switch Present. If either of these operationsastieampted, the COMMAND ERROR Input bit will be
set.

If, during a Home operation, either of the End Ltiwitch endpoints are reached, the motor will $top
two seconds, reverse direction, and start seardbirthe appropriate homing signal again. It is
important not to have the velocity set to high dgra homing operation. The sudden change in drect
at high speeds may cause the motor to lock up.

If the Limit Condition Status bit is on when a hopgeration is initiated, the initial direction ofotion
will be opposite to the requested direction.

The following diagrams illustrate the different hiognoptions.
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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
5. Accelerates to the programmed speed

| «— . med
P, ; opposite to the requested direction

6. Decelerates when the Home
Limit Switch goes On then

off —_

7. Returns to the Home Limit
Switch at the starting spee

Home Limit Switch (treated as a Proximity Switch) and Marker Pulse

> Runs at the 3. Marker Pulse Ignored

programmed speed
4. Detects the Home Limit Switch

1. Accelerates to \ <«
programmed spe@\ / 5. Decelerates to stop
| / 6. Accelerates to the programmed speed
/4// opposite to the requested direction

7. Decelerates when the Hom
Limit Switch goes On then |
Off

V\ 8. Turns in the requested direction at
the starting speed until the marker
pulse is detected.

Marker Pulse Only
3. Detects the Marker
2. Runs at the Pulse

programmed speed /
1. Accelerates to \4
programmed speW\(

| f < 5. Accelerates to the programmed speed
/
6. Decelerates when the Marker f

opposite to the requested direction
Pulse goes On then (

4. Decelerates to stop

<€4—— 7. Returns to the Marker Pulse at
the starting spee
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Reaching an End Limit Switch During a Homing Operaton

1. Runs at the Programmed Speed

—
2. Reaches the end Limit Switch,
4. Waits for the Home stops and waits for two seconds.
Input to turn On then The Limit Condition and Position
Off. — | Invalid bits are su.
SN J/

\3. Turns at the programmed speed opposite to
the requested direction. The Limit Condition
bit is reset when the end limit switch

\ transitions on to off.

5. Returns at the starting speed to where the Home
Input was detected

Note 1 The Home Input shown above can be either the Hamé or the Marker Pulse.

Note 2 The above diagram will be true for all three lvé homing methods, Home Limit only, Marker
Pulse only, or Home Limit and Marker Pulse. Inthse of the Home Limit and Marker Pulse,
the SD31060IX will ignore any Marker Pulses urtigétHome Limit Switch is detected.

Home Limit Switch Active when the Home Command isssued

- . . 2. Turns at the programmed speed in the direction
1. Home Limit Switch Active

Y ’ opposite to the requested homing operation urdil th
(gray used to indicate wid > / home limit switch turns off
of home limit switch) A

3: Decelerates when the Hom‘r_l—/'

Limit Switch turns off |

/V

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

. . 2. Motor turns at the programmed speed in the timeopposite of
3. Home input is detected the requested homing operation. The Limit Conditit is reset

going on and 0\ /Wher the end limit switch transitions on to of
4 Motor decelerates N | P g

and stops \
| \ 1. End Limit Switch active when home
| N command is issued. The Limit

Condition bit is set.
5. Runs at the starting speed until the home
input again turns on

Note 1 The Home Input shown above can be either the Hamé or the Marker Pulse.

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

Note 3 The above diagram will be true for all three lvé homing methods, Home Limit only, Marker
Pulse only, or Home Limit and Marker Pulse.

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

This command performs the Manual Move operatiahaiprogrammed speed in the specified direction.
Motion will occur as long as the command bit rersaat. The axis begins the move at the starting
speed, accelerates until the programmed speeddbed, and continues to move at the programmed
speed until one of the following occurs:

-The Manual Move command bit is turned off

-The External Input, if it is configured for ghiunction, is activated
-The Immediate Stop output bit is set

-The Emergency Stop Input is activated

-An End Limit Switch is reached

-The Programmed speed changes to an acceptlbke v

If the Manual Move command bit is turned off othe External Input is active, the axis will decaterto
the starting speed and stop, retaining a validtioosi If the Immediate Output bit or the Emergeistgp
Input is used, the axis will stop and the positigth become invalid.

It is possible to change the speed of a Manual Myperation without stopping the motion. If the

velocity data is changed while the axis is movihg, module will accelerate or decelerate to the new
speed. The acceleration and or the decelerati@amnders can also be changed. The new speed must b
equal to or greater than the starting speed. yifodithe values are outside of their valid rangles,

invalid parameter bit (status word 2, bit 9) widl bet and the changes will not take affect.

Manual Moves are allowed in the direction oppositan active end limit switch. For example, a Manu
Move CW will be allowed if the CCW End Limit Switdhk active. A CCW Manual Move, will cause a
Command Error.
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Preset Current Position

This command is used to set the current positicgheaspecified value. The Desired Position vatue i
copied into the Current Position Input Words. hi position is currently invalid, presetting thesiion

will cause the position to become valid. Presgttire position will also reset the Move Complete bi
The programmed speed, acceleration, and decelegi@meters do not have to be zero when this
command is sent to the module.

Reset Errors

This command clears all nonfatal errors detectethéystepper controller. It is possible to recdvem a
nonfatal error. For example, requesting an Absdildee when the position is not valid is a nonfatal
error. When an error flag is ON, the controllel wot perform any other operations until the Reset
Errors command is issued. A reset error commagukis while a move is occurring will be ignored.

Preset Encoder Position

This command will set the Encoder Position in ilpotds 4 and 5 to the value present in the Target
Position registers.

Electronic Gearing

This command causes the motor to follow the enciogierts. If the encoder counts are increasing) the
the motor will turn CW. If the encoder counts deereasing, then the motor will turn CCW. If the
encoder counts/rev programmed in the configuradima is the same as the number of encoder
counts/turn, than the motor will make one rotafimnevery rotation of the encoder. The abilityagaply
numerator and denominator values is also availablés allows a ratio to be programmed between the
input encoder counts and the motor steps to alifferdnt relationships between the encoder and moto
motion.

The driver uses X4 decoding when counting treoder pulses

The position data does not have to be validdeioto use the electronic gearing function

The driver looks at the change in encoder putseSQus before moving the motor.

The numerator and denominator values have a&rahgto 255. The Invalid Parameter error bit

(status word 2 bit 9) will be set if the numeraaod denominator values are outside of this range.

The numerator and denominator values can beyeldamhile electronic gearing motion is

occurring. A 0 to 1 transition of the Manual Max@mmand bit is notequired.

Values located in output words 4 to 9 are igdore

Caution should be used when programming the ratorevalue to be much larger than the

denominator value.

8. An input error will be generated if an end lisititch or the emergency stop input become active.

9. Encoder values can be captured while electrgedcing motion is taking place.

10. A Command Error will be generated if a Hold @aamd is issued when an electronic gearing
move is taking place.

11. The External Input has no affect on an Eledtrgearing move.

PwNPE

o

No
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Velocity Mode

In Velocity mode, the speed that the motor turnis determined by an —10Vdc to +10Vdc analog input.
If the input voltage is positive, the motor willlituCW. If the input voltage is negative, the moiglt

turn CCW. The input sensitivity parameter, whias la range of 1 to 65535, is programmed in output
word 4 and defines how many steps/sec are outpeiith volt on the input. A change in the input
sensitivity parameter will only take affect on théo 1 transition of the Command bit.

While in velocity mode, the motor steps/rev is &xa 1000.

The formula for determining the revolutions peragetfrom the programmed sensitivity and the input
voltage is Revolutions/Second = (Voltage Input pubhSensitivity / 1000)

For example if the input sensitivity is set at 2@0@l there is 1Vdc on the analog input, the moitr w
turn CW at 2 rev/sec.

The position data does not have to be valid inotaese velocity mode. Also, there are no prognaih
acceleration or deceleration parameters in veloodge. The motor will simply jump from rest to the
speed determined by the input sensitivity parameatdrthe analog input.

A Hold Command issued when a velocity move is tgkilace will not stop the motion and will generate
a Command Error. Also, the External Input hasfifecaon a Velocity move.

Blend Move

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

LGNSR e

Steps

Velocity

Each segment is defined by five parameters:

1. Absolute Target Position
2. Programmed speed

3. Acceleration Rate

4. Deceleration Rate

5. Jerk

The minimum amount of information necessary tortef new move segment is a change in the
Absolute Target Position. The Acceleration/Decelerarates and the velocity do not have to change
during a Blend Move operation. If both a new Rogrittnd a new Programmed speed are not specified,
the Command Error input bit will be set. A blendva profile cannot be setup as a series of encoder
moves.
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The blend move programming is done at one timd) thi¢ segments of the blend move profile stored in
the internal memory of the SD31060IX. The Blendve®rofile is programmed as a series of Absolute
Moves, meaning that the position has to be validHe blend move operation to take place. The firs
segment starts at the Starting Speed and accelecatiee specified Programmed speed. The starting
speed for the next segment is equal to the progexhepeed of the current segment. The final segment
will stop at the starting speed. It is not possiiol program a direction reversal in the blend muedile.

Because the SD31060IX stores the data for the Bléowk Profile in its memory, the programmed
profile can be run more than once. The only retsom is that the blend move must be always started
from the same valid position. If the Blend Movefie is started from a different location, thepgter
controller will set the Command Error Flag. Pleaete that it is possible to perform other movéame
operations between performing the blend move @®fil

A Configuration Operation does not clear a stortgh8 Move profile.

Warning: If the programmed speed is not reached durinigrdomove segment, the driver will begin the
next segment at what should have been the progrdrepeed. This jump in speed will take
place without acceleration and may cause the ntotsiall.

BLEND MOVE PROGRAMMING ROUTINE
The following is a description of how the Blend MoRrofile will be programmed.

1. The PLC processor sets control bit 11, the PROIGBLEND MOVE PROFILE bit.

2. The SD31060IX responds by setting status basdB9, the BLEND MOVE MODE BIT and the
SEND NEXT BLEND MOVE DATA BIT.

3. When the PLC processor detects that the SentdBlexd Move Data bit is set, it writes the first
segments data and sets control bit 12, the READNELIBDATA BIT.

4. The SD31060IX checks the data, and when finistesttts the Send Next Blend Move Data bit. If an
error is detected, it also sets the Command Eitdr2) and the Error LED.

5. When the PLC processor detects that the SentiBlexd Move Data bit is reset, it resets the Read
Blend Data bit

6. The SD31060IX detects that the Read Blend Diaia keset, and sets the Send Next Blend Move Data
bit.

7. Steps 3 to 6 are repeated for the remaining eegnuntil the entire blend move profile has been
entered. The maximum number of segments per prisfil6.

8. After the last segment has been transferred? iz processor exits Blend Move Mode by resetting
control bit 11, the Program Blend Move Profile bit.

9. The SD31060IX resets the Blend Move Mode bit #nedSend Next Blend Move Data bit.

10. When the blend profile is to be performed,Rh€ processor sets control bit 13, the RUN BLEND
MOVE PROFILE bit. Please note that the profilermatrbe run until the SD310601X has reset the
Blend Move Mode bit.

11. The SD31060IX sets status bit 8, the Blend Mdeele Bit and performs the programmed profile.

12. When the profile has run to completion, the BIBEDIX sets status bit 7, the MOVE COMPLETE
BIT, and resets the Blend Move Mode Bit.

13. Steps 10 to 12 can be repeated as long asdfike |5 started from the same position every titrie
run.
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Encoder Move

The SD31060IX has the ability to perform an Encddere, where the number of counts made by an
incremental encoder determines the distance ahiiee. |If bit 2 of control word 2 is set when an
absolute or relative move is initiated, the SD31B&0odule will begin a move profile using the
programmed velocity and acceleration parametelg programmed position is now the number of
encoder counts to move. When this encoder coustished, the SD310601X module will begin to
decelerate at the programmed deceleration ratestapd After motion has stopped, the SD31060IX
module will set status bit 7, the Move Complete bit

The following must be considered when using theddec Move function.

* The SD31060IX module uses X4 decoding on the endageats, so the number of counts per
turn of the encoder will be four times the encoslegsolution. For example, if a 1000 line
encoder is being used, the SD31060IX will repo@@0ounts per turn. This is the number that
must be used when determining the position dajeof encoder move.

» ltis possible to perform a negative encoder mowajon in the Counter Clockwise direction, by
setting bit 15 of the Most Significant word of thesition data.

* If the SD31060IX module is not configured to acceptoder inputs, attempting an encoder
move will cause a command error to be generated.

» An Encoder Move can be held and the encoder dappéd.

e Setting bit 2 of the second control word duringanonal move or home operation will not have
any affect on the SD310601X module’s profile.

» Before performing a standard absolute or relatiegenit is necessary to reset bit 2 of the second
control word.

Jerk

The Jerk parameter defines the SD1798IE’s acc@erptofile; specifically how much of the motion
profiles acceleration and deceleration time willibear.

This parameter has a range of 0 to 5000. If taisimeter is set to zero, the driver will use linear
acceleration and deceleration. If this parameteet to 1, the motion profile use the smoothesirge
acceleration possible and no part of the accetaraind deceleration will be linear. A value of 608
the closest to linear but still remains S curve.

1. Linear acceleration accelerates at a constébediween starting speed and the programmed speed.

2. S curve acceleration is lower at the beginnimdy@nd of the acceleration profile than it is ia th
middle of the acceleration portion of the move peof

3. Avalue of O, linear acceleration, will have 8t®rtest acceleration time.

4. Avalue of 1, S curve acceleration, will have thngest acceleration time.
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Command Mode Output Data

All stepper motor operations are performed in comin@ode. This mode is entered, after a successful
configuration file has been transferred to the mtemontroller, by resetting the Mode Flag bit 15.

In Command Mode, the controller issues commandsaitiavate different operations or moves. A move
profile typically consists of a Target Positionpgrammed Speed, Acceleration and Deceleration

parameters. The following table shows the functibthe output words.

Notes

Word | Acceleration and Deceleratiol Electronic Velocity

moves Gearing Mode

0 Control Word 1 Control 1 Control 1

1 Control Word 2 Control 2 Control 2

2 Upper Target Position Numerator 0

3 Lower Target Position Denominator 0

4 Upper Programmed Speed 0 Input Sensitivity

5 Lower Programmed Speed 0 0

6 Acceleration Acceleration 0

7 Deceleration Deceleration 0

8 Motor Current Motor Current Motor Current

9 Jerk 0, 1 to 5000 0 0

=

No oA

o

10.

The data format of the Output Words is 16 bdichal.

Only a 0- 1 transition of any of the control bits will cause operation to take place. Also, only
one command bit in Control Word 1 should be setngtone time. If the data is being entered
manually, enter the parameters before settingah&a bit.

Both the Target Position and the Programmed &peedivided into two words. The Upper Word
contains the 1000s places, the upper 4 decimakdmyid the Lower Word contains the 1s, 10s, and
100s places, the lower 3 decimal digits. For eXampthe desired Target Position is 12,345, than
the Upper Target Position would contain a valuézfand the Lower Target Position would contain
a value of 345.

A negative position value will be programmedskyting bit 15 in Output Register 2.

The Position parameter and Encoder Count vdlaes a range of —32,768,999 to 32,767,999.

The Programmed Speed has a range of StartiredSgerogrammed Speed35997,696.

The acceleration and deceleration parametess aange of 1 acceleration/deceleration32,767
and is measured in steps/msec/sec.

The Motor Current has a range of 1.0Arms to #8and is programmed in units of 0.1Arms. For
example, a value of 25 will set the current to 2ri8. Values that are outside of the range of 10 to
98 will be ignored. No errors are generated. dimeent is only changed when the driver is enabled
and the three “key” bits in Control Word 2 transitifrom O to 1.

In Electronic Gearing, the Numerator and Denattuinvalues have a range of 1 to 255. These two
parameters define the relationship between the suwicencoder pulses and the motor rotation.
Changes to these two parameters will be immediatetiyd on, even if the motor is running.

In Velocity Mode, the Input Sensitivity hasamge of 1 to 65535 and defines how many stepsfeec a
output per each volt of the input. While in Velydlode, the motor steps/rev is fixed at 1000.
Positive voltage levels produce CW rotation andatigg voltage levels produce CCW rotation. The
analog input has a range df@Vvdc. A change to the input sensitivity will orthke affect on the 0 to
1 transition of the manual move bits. The inpuissivity cannotbe changed on the fly.
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Control Word 1

bit 0 = set when performing an ABSOLUTE MOVE opé@at*
bit 1 = set when performing a RELATIVE MOVE opemati*
bit 2 = set when performing a HOLD MOVE operation
bit 3 = set when performing a RESUME MOVE operation
bit 4 = set when performing an IMMEDIATE STOP opera
bit 5 = set when performing a FIND HOME +/(CW) ogeon *
bit 6 = set when performing a FIND HOME -/(CCW) ogtion *
bit 7 = set when performing a MANUAL MOVE +/(CW) emtion
bit 8 = set when performing a MANUAL MOVE -/(CCWperation
bit 9 = set when performing a PRESET POSITION ofena
bit 10 = set when performing a RESET ERRORS opamati
bit 11 = set to PROGRAM BLEND MOVE PROFILE *
bit 12 = set when the stepper controller is to REAEND DATA *
bit 13 = set to RUN BLEND MOVE PROFILE *
bit 14 = set to PRESET optical encoder or data *
bit 15 = MODE FLAG: "1" for Configuration Mode *
"0" for Command Mode

Note The channel must be stopped before any of therads with the * can be initiated. If a new
command is issued while a move is occurring, a Canthirror will be immediately
generated but the current move operation will uodmpletion.

Control Word 2

bits 0,1, and 5: If these three bits are set to*0™1” (33 decimal, 21h) than they form a key tha
will use to set the motor current in word 8. OevizeNet systems, the current is only
changed when the drive is enabled #meke three bits transition from 0 to 1.

bit 1: Used as a key bit to set the motor curesntlescribed by bit 0 above.

bit 2: Set to perform an Encoder Move Setting tht during an absolute or relative move will
cause the move distance to be based on the eniopdérnot on the steps output to the
stepper driver.

bit 3: Set this bit together with the Reset Erm@snmand to clear an Under Voltage fault condition.
The driver must be disabled to clear an Under \geltiault condition.

bit 4: Set this bit together with the Reset Errmyenmand to clear an Over Temperature fault
condition. The driver must be disabled to cleaOaer Temperature fault condition.

bit 5: Used as a key bit to set the motor curemntlescribed by bit 0 above.

bit 6: Set to enable Electronic Gearing mode.sfot an electronic gearing move, use either of the
manual move commands.

bit 7: Set to enable Velocity mode. To start ey mode, use either of the manual move
commands.

bits 8 to 13: reserved for the future State ofRleenote Outputs

bit 14: Set to enable the Antiresonance function

bit 15: “0” to disable the driver, “1” to enableetldriver. When the driver is disabled, power is
removed from the motor. Disabling the drive whilenove is taking place will cause the
position to become invalid.
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Command Mode Input Data (Data sent from the SD31060IX to the Network)

When the SD310601X module is in command mode tégis information is reported to the PLC in the
Input Registers. This data has the following farma

: Input Status Information

Note: A ControlLogix system Word

_using ControlNet Wi|| require 12 0 Status Word 1

input words. The first two words

will always be zero, and the 1 Status Word2

Configuration Bits will be locate 2 Upper Current Position

in input word 2. 3 Lower Current Position
4 Upper Encoder Position
5 Lower Encoder Position
6 Upper Word Captured Encoder Positior
7 Lower Word Captured Encoder Position
8 Motor Current
9 Jerk

The Current Position, the Encoder Position, andtiptured Encoder Position are divided into two
words. The Upper Word contains the 1000s plabesupper 4 decimal digits, and the Lower Word
contains the 1s, 10s, and 100s places, the lowecisnal digits. For example, if the desired Cutren
Position is 12,345, than the Upper Current Positvoald contain a value of 12 and the Lower Current
Position would contain a value of 345.

Status Word 1

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, must beefetéd a move operation can begin
bit 4 = set when the axis is AT HOME
bit 5 = set when the axis is ACCELERATING
bit 6 = set when the axis is DECELERATING
bit 7 = set when MOVE COMPLETE
bit 8 = set when the stepper controller is in BLEMDVE MODE
bit 9 = SEND NEXT BLEND MOVE DATA BIT
bit 10 = set when POSITION INVALID
bit 11 = set when there is an INPUT ERROR
bit 12 = set when there is a COMMAND ERROR, mustréset before another command 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" for command mode
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Status Word 2

bit 0 = set when the CW LIMIT SWITCH input is acti
bit 1 = set when the CCW LIMIT SWITCH input is et
bit 2 = set when the EMERGENCY STOP input is a&ctiv
bit 3 = set when the EXTERNAL INPUT is active
bit 4 = set when the HOME LIMIT SWITCH input istae
bit 5 = reserved for future use
bit 6 = Set when the network status has beeralutte-established. The configuration error biit aigo
be set.
bit 7 = Set when there is a Drive Phase Faulis bit will be set if one or two of the phase drivare
faulty or if an external short circuit conditionshbeen detected.
bit 8 = Set when there is a Motor Fault. Thiswilt be set if one or two of the motor’s phases aot
properly connected. This bit will also be sehiite is a huge difference between the
characteristics of the motor’s two windings, indileg defective motor.
bit 9 = Set when there is an Invalid Parametengba
bit 10: Limit Condition Bit. This bit will be saéf an End Limit Switch is reached during a move
operation. This bit will be reset during the Homiperation after the motor has reversed
direction with the falling edge of the limit switcith respect to the input active level, or when
a Reset Error Command is issued.
bit 11 = set when there is an Under Voltage ezomdition. This bit will also be set when the AC
power is removed, but the driver retains its sgtiand continues to communicate with the
network because it is connected to the +24Vdc ®aRdwer. To clear this fault, you musstt
the Reset Errors (bit 10 in Control Word 1), theaclOver Temperature (bit 4 in Control Word
2), and the clear Under Voltage (bit 3 in Contrad\/2) simultaneously. The fault will be
cleared even if the AC power has not been restored.
bit 12 = set when there is an Over Current eromdition. This fault cannot be cleared by the rese
error command. Power must be cycled to clearféili.
bit 13 = set when there is an Over Temperatureliton.
bit 14 = set when a Stall Condition has beendalete Absolute Moves will not be allowed after a
Stall condition has been detected because thagositll be invalid. This bit will remain on
until one of the following has occurred, a cleanecommand has been issued, the position
has been preset, or a homing operation has takes.pl
bit 15 = set when the drive is Enable.

CURRENT POSITION

These two input words report the Current Positiageld on the number of steps that have been oatput t
the stepper driver. This value may be differemtrfithe Encoder Position. If the Most Significaitdb

the Most Significant word is set, then the CuriRosition data is negative. If the maximum value is
reached, the current position data will roll owenfi 32,767,999 to —32,768,000.

ENCODER POSITION

These two input words report the position basetherieedback from an encoder attached to the steppe
motor. This value may be different from the Cutifeasition. If the Most Significant bit of the Mos
Significant word is set, then the Encoder Positlata is negative. As with the Current Positioragdit

the maximum value is reached, the current posdaia will roll over from 32,767,999 to —32,768,000.
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CAPTURED ENCODER POSITION

These two input words report the encoder valuewiaat present when the external input transitions
from inactive to active. This will only occur ti¢ module has been configured to have the external
input trap the encoder data. If the Most Signiftdaihof the Most Significant word is set, then the
Captured Encoder Position data is negative. Tiptu@zd Encoder Position cannot be reset and wiill no
be cleared by a homing operation. If the exteim@lit is not configured to trap encoder data, these
two words will be zero.

MOTOR CURRENT

This word reports the programmed motor currentevailD.1Arms units. For example, a value of
1.5Arms will be displayed as 15. If the motorreut is outside of the range of 1.0 to 6.0 Ampsnth
this register will display the last valid valuehd current is only changed when the driver is exbl
and the three “key” bits in Control Word 2 transitifrom O to 1. If the motor current is not
programmed the driver will use a default setting. GfArms.

Jerk

This register reports the value for AcceleratioafiR, linear or S curve, which was programmed in
the output registers.

The Stopped Bit will be set under the following coditions

The Stopped Bit will be set whenever the driveni€ommand Mode and motion is not occurring. This
bit will also be set when the driver is in a Hokats.

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 or by a Preset Position
Command. The Move Complete bit will o set after a Manual Move or Home operation.

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 the network connection has been lost anelstablished.

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.

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.

ogarwnN
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The Input Error bit will be set under the following conditions

pwnPE

o

If the Emergency Stop input has been activated

If either of the End Limit Switches become agtiluring any move operation except for homing.
Starting a manual move in the same directicameactive end limit switch.

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.

A Command Error will be generated under the followng conditions

1.
2.

»

©NOo O

12.

13.

14.
15.
16.
17.

18.
19.

Initiating a move when the driver has not bemaibded by setting bit 15 in Control Word 2.

If more than one Command bit is set in ContrairbiVi.

Issuing a move command, even if it is the saonencand, when a move operation is occurring. If
this occurs, the move will run to completion evieough the Command Error bit is set.

If the Target Position, Programmed Speed, Acatta, or Deceleration parameters are outside of
their valid ranges.

If the programmed speed is less than the sgespred.

Performing an Absolute Move when the Currenitosis not valid.

Issuing a Hold Command when no motion is takiage.

Issuing a Hold Command when there is an Eleiti@paring or Velocity Mode move occurring.
The move operation will not be stopped.

Issuing a Resume Command when the driver iswreHold State.

. Issuing a Homing Command in a direction tha&sdoot have an End Limit Switch configured.
11.

Issuing a Resume Command for a Blend Move onikig operation that was stopped with the Hold
command but not placed in a hold state.

Any Encoder operation, such as Encoder Monooder Preset, when the module has not been
configured to use an encoder.

Starting a Blend Move profile from a valid alose position that is different from the positioheve
the profile was programmed.

Programming a Blend Move segment without chantiie Target Position.

Programming a Blend Move profile that contairdrection reversal.

Programming more than sixteen Blend Move Setgnen

Setting the Encoder Move bit (bit 2 in Conindbrd 2) when running a Blend Move Profile. The
Encoder Move bit will be ignored if it is set dugithe programming of the Blend Move Segments.
If the Velocity Mode Input Sensitivity is oudsi of the range of 1 to 65,535.

If the Jerk parameter is outside of the rarigkto 5000.

The Configuration Error bit will be set under the following conditions

1. At power up.

2. If aninvalid configuration has been sent tortfalule.

3. If the network connection was lost and restoléthe motor power was removed when the network
connection was lost, than the enable bit (contaid2, bit 15) must transition from O to 1 to re-
enable the motor.
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The Limit Condition bit will be set under the following conditions

This bit will be set when an end limit switch ieched during a move operation. If the Limit Coioait
bit is set, only motion in the direction oppositethe previous direction of motion will be allowed.
Please note that when homing, the direction ofenathay be opposite from the requested direction.

The Limit Condition bit will be reset by the follémg conditions

1. The Clear Error command is sent to the module.
2. If the limit switch that caused the bit to betsansitions from on the off.
3. If a home operation successfully completes.

The Invalid Parameter Change bit will be set undethe following conditions

1. |If the velocity, acceleration, or decelerati@mgmeters are changed to invalid values while a
manual move is occurring. This will also be tiune velocity is changed to a value less than
the Starting Speed.

2. If the numerator or denominator parameters hamged to invalid values during an Electronic
Gearing move.

This bit will be reset when valid data has beertemito the output registers. The Reset Errors
command will not reset this bit.

The Module OK Flag

This bit will be set as long as the module is ofyega Only a fatal error will cause this bit to feset to
zero.

External Input
This input can be configured to operate in two ways

1. It can be used to initiate a controlled stoprdpa manual move operation. When this input fvec
the stepper motor will decelerate to the startjees, and stop, keeping track of the current positi
During an absolute or relative move, the Externput will cause the module to make a controlled
stop to a hold state.

2. Two, the inactive to active transition of thigit will capture optical encoder data.

It is also possible to configure this input to penfi both of the above tasks at the same time.

Emergency Stop

The Emergency Stop Input causes the current mogebpn to stop without any deceleration. The
pulse signal is simply stopped. When this inpwidnees active, both the Paosition Invalid and Input
Error status bits will be set. The channel wivéao be Preset or Homed again before an Absolute
Move operation can be performed. However, it iMdIpossible to perform a Relative or a Manual
Move after the Emergency Stop Input has been used.
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Optical Encoder
The optical encoder has a range of —32,768,992,i63,999 counts and uses X4 decoding. Only a 5V
differential encoder will work with the SD31060& move profile does not have to be in progress in
order for the unit to count encoder pulses.

Driver LED Function

LED Pattern Function

Power On Green Drive is receiving power
Off Driver is not receiving power
On solid green Driver OK

Flashing red/green| Under Voltage or Overcurrenbitatetected
1Hz = Under Voltage

Status 3Hz = Overcurrent or Interlock not attached
Flashing Red Overtemperature Error detected
Solid Red Unit initializing or initial detectiorf o
overcurrent, under voltage, or overtemperatiyire
errors.

Direction of Travel
The point of reference for determining the directid travel is looking at the motor's shaft.

Breakout Box Dimensions

i
[T

MARKER
LABEL

303"
DD DPPDDDY —
7000200000008 | L
= “ IZJ
3.55" ‘ —~—— 226" e
I = | A total of 5" needed for
Interface Cable connector.
A 3 foot Interface Cable is = 2.32" DIN 50 022 (7.5mm)—=—
included with the IMSD-1.
—~=———2.52 " DIN 50 035 ——=—
DIN Rail is not included with IMSD-1. —=—2.62 " DIN 50 022 {15 mm) —s=—
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Pinout Connections of Breakout Box By Function
Pin # Function Pin # Function
1 +A Motor Encoder Input 10 + Emergency Stop
14 | -A Motor Encoder Input 23 - Emergency Stop
2 +B Motor Encoder Input 12 Analog Input Common
15 | -B Motor Encoder Input 25 Analog Input Negative
3 +Z Motor Encoder Input or 13 Analog Input Positive
+A for Electronic Gearing Input
16 | -Z Motor Encoder Input or 4 No Connection
-A for Electronic Gearing Input
11 | +B Electronic Gearing Input 17 No Connection
24 | -B Electronic Gearing Input 8 No Connection
5 5Vdc External Input 9 No Connection
18 | 7 to 24Vdc External Input 21 No Connection
6 CW Limit Switch 22 No Connection
19 | CCW Limit Switch
7 Home Limit Switch
20 | Single Ended Input Common
Pinout Connections of Breakout Box by Pin Number
Pin # Function Pin # Function
1 +A Motor Encoder Input 14 -A Motor Encoder Input
2 +B Motor Encoder Input 15 -B Motor Encoder Input
3 +Z Motor Encoder Input or 16 -Z Motor Encoder Input or
+A for Electronic Gearing Input -A for Electronic Gearing Input
4 No Connection 17 No Connection
5 5Vvdc External Input 18 7 to 24Vdc External Input
6 CW Limit Switch 19 CCW Limit Switch
7 Home Limit Switch 20 Single Ended Input Common
8 No Connection 21 No Connection
9 No Connection 22 No Connection
10 | + Emergency Stop 23 - Emergency Stop
11 | + B Electronic Gearing Input 24 -B Electroniedsing Input
12 | Analog Input Common 25 Analog Input Negative
13 | Analog Input Positive

Note: The External Input can operate at two inputagdt levels, depending on which input terminal is
used. Pin 18 operates at 7 to 24Vdc and pin Sat@erat 5Vdc. These two terminals must be
used at the same time.
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Specification

Environmental Specifications

Input Power 95 to 240Vac, 50/60Hz
9.5Arms max

Operating Temperature 3 122F
(C to 5C°C)

Storage Temperature -4 185F
(-40 to 85°C)

Humidity 0 to 95% non-condensing

Power Up Delay

There is an eight second delay between power upvled the SD31060IX begins to communicate
with the network.

Dimensions

Height = 9 inches
Width = 4 inches
Depth = 6 inches (9 inches with cables attached)

Mounting Requirements

In order to dissipate heat correctly, the SD3106@Ix6tbe mounted with the heat sink fins vertical.
A large amount of heat can also be dissipated thioing back panel if the drive is securely mounted
to a metal panel.

To guarantee proper airflow around the driver,chas of space must be left both above and below
the unit, and 1.5 inches must be left both to #fiednd the right of the unit.

Relay Output
The normally open relay located on the front of ##310601X stepper driver will be closed when
the motor is enabled, and open when the motoisibdied.

RS 232 / RS 485 Communication Terminal
This 9 pin D connector currently does not have fangtion.

Encoder Inputs
5V differential encoder only
A, B, and Z Maximum Input Current: 10mA per chan@Vdc
A, B, and Z Maximum Input Frequency with X4 decaglin LIMHz
The Encoder must be powered from an external supply

The A and B signals must boltle connected to the SD310601X module to have ticeder data
increment or decrement.
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Standby Input Terminals
Connecting +24Vdc across these two pins will all@twork communication to continue if the
driver’'s main AC power is lost.

» This feature was added in June 2007 and is avai@bIiSD31060IX units with serial number
D06070009 and above.

» When operating on Standby Power, the SD31060limdicate an Under Voltage Fault
Condition.

» After the AC power has been restored, this Faultaared by setting the Clear Error Command
bit, the Clear Over Temperature Command bit, treaCUnder Voltage Command bit, and
resetting the Enable Driver bit. Here is the temdwdata block required to recover from a loss of

AC power.
Word Value
0 1024 (400h)
1 24 (18h) Note: This data will clear the
2 8 Under Voltage fault even
i 0 if the AC power has not
5 0 yet been restored.
6 0
7 0
8 0
9 0

» Itis possible, but not recommended, to clear Uvaleage fault before the AC power has been
restored.

» Commands, especially Configuration Commands MUSTT M@ sent to the driver while the AC
power is removed.

» Units with serial numbers betwe®®6070009 andD12070071 will indicate an Overcurrent
Fault if the Standby power is applied before thegdver. This fault can be cleared using the
clear error data shown in the above table.

» The Standby Input requires 185mA @24Vdc.
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SD31060IESA standby power notes

The SD31060IESA’s firmware was changed in Decernb@007 to remove a false Overcurrent fault
that was generated when the standby power waseadpdifore the AC power. The first unit with this
change had a serial numberxf2070072. The following is a list of how the SD31060IESAthwthis
firmware level will respond to various power up ddions.

1.
2.

3.

11.

12.

13.

14.

An Overcurrent Fault can only be cleared by réngboth the standby and AC power.

Both the Position Invalid (input word 0 bit 1&0)d the Undervoltage Fault (input word 1 bit 11)
status bits will immediately be set when the AC poWwas been removed.

The Module OK status bit (input word O bit 14pahe At Home status bit (input word O bit 4)
will immediately be reset when the AC power is re@sth

If motion was occurring when the AC power is oeed, the CW or CCW motion bits (input
word 0 bits 0 and 1) will remain set until the Undstage Fault is cleared.

If the Hold Status (input word 0 bit 2) bit wset when the AC power is removed, it will remain
set until the Undervoltage Fault has been cleared.

The Stopped bit (input word 0 bit 3) will be sfter Undervoltage Fault has been cleared.

If the Move Complete (input word O bit 7) or Gmand Error (input word 0 bit 12) bits are set
when the AC power is removed, they will remainhe status register after the AC power has
been restored and the Undervoltage fault has Hearedl.

The current position will remain at its curreatues as long as the Standby Power remains
connected to the driver. However, because thare t®lding torque without AC power, it is
possible that the motor’s shaft has moved andttigaturrent position value no longer represents
the motor’s actual position.

Encoder data will be updated as long as thedBiaRower remains connected to the driver.

. After removing the Undervoltage Fault, the candhto enable the driver must sent in a

separate command before another move operatiobecanitiated. That is, you cannot send the
enable and move command at the same time.

A Command Error will not be cleared by the Cleaor command that clears the Undervoltage
fault. Clearing a Command Error requires the fellg data.

Word 0 = 1024 (400h)
Words 1t09=0

If the command to clear an Undervoltage fautilready present in the output registers when the
AC power is removed, the Undervoltage fault wilinan until the Clear Error command (output
word 0 bit 10) transitions from 0 to 1.

The Stalled status bit will remain on when thelervoltage fault is present and will not be
cleared by the Clear Error command that cleardtidervoltage fault. Clearing a Command
Error requires the following data.

Word 0 = 1024 (400h)
Words1t09=0

Assuming that the PLC remains powered, remobotg the AC and Standby Power causes the
unit to report an Undervoltage Fault to the PLQuisTis different from the condition when only
the AC power is removed because it is simply tisevalue that was placed in the input registers
when communications were lost. The Undervoltagerevill be replaced by a Configuration
error when communications are restored.
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CW Limit Switch, CCW Limit Switch, Home Limit Switc h, and 7 to 24Vdc External Input (pin 18)

Sinking Inputs
Input Voltage Range: 7 to 24Vdc
Input Current: 5mA
Response Time: 508
Referenced to Sinking Input Common Terminal (pih 20

5Vvdc External Input (pin 5)
Input Voltage Level: 5Vdc
Input Current: 5SmA
Response Time: 508
Referenced to Sinking Input Common Terminal (pih 20

The External Input can operate at two input voltiegel, depending on which input terminal is used.
Pin 18 operates at 7 to 24Vdc and pin 5 operatB¥@t. These two terminals musidt be used at

the same time.

Emergency Stop Differential Input
Input Voltage Range: 7 to 24Vdc
Input Current: 5mA

Response Time: 508
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Installation Notes

In order to dissipate heat correctly, the
SD310601X must be mounted with the
heat sink fins vertical. There should be
at least 2 inches of space both above
and below the driver, and at least 1.5
inches of space to the left and right of
the driver.

A large amount of heat can also be
dissipated if the back of the driver is
securely mounted to a metal panel.

If there is some reason that the above
requirements cannot be met, it may be
necessary to mount a small fan below
the driver to blow air over the heat sink
fins.

The ambient temperature around the
drive must not exceed 120°F (50°C).
Never block the fins of the heat sink.
Never expose the SD31060IX to
liquids, including condensing
humidity.

Never expose the SD31060IX to me
particles. 1 the SD31060IX is mountt
in a ventilated enclosure, the
ventilation fans should have dust
covers.
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SD31060IC ControlNet Setup

HeatSinkFins— > IR B BN RN NN NN NS

10 O3
Front of SD31060Ie— 00, ollo O O

1 2 B A
// / N NAP

Control Net Selects Control Net Connectors
Status LEDs Node
Address

Node Address Selection

The SD31060IMas two rotary switches used to set the modulelsesd on the network. Any node
from O to 99 can be selected. Switch 1 sets tieedigit and switch 2 sets the 10s digit of the
address. For example, if the SD3106@&® be installed at node 46, switch 1 would kd®é, and
switch 2 would be set to 4. Note, changing theenaddress only takes affect at power up.
Changing the address while power is applied tdSih81060ICwill generate a minor fault.

ControlNet Status LEDs

The following table describes the function of therf network status LEDs.

LED Name LED Pattern Function
Number
1 Channel Solid Qreen Channel Operating Correctly
B status Flashlng Red/Off | Channel D!sconnected from Network
Solid Off Channel Disabled
2 Channel Solid _Green Channel O_perating Correctly
A status Flashlng Red/Off | Channel D!sconnected from Network
Solid Off Channel Disabled
3 Solid Green Network Card is communicating with Nexus
Module Off_ Network Card is_ not communicating Wi_th Nexus
Owned Solid Red Incorrectly Configured Network. Possible causes
are incorrect Node #, Number of I/O
words, or Comm format.
4 Flashing Green | Network Card is waiting for initialization
Module | Solid Green Module is initialized and operating correctly
Status | Flashing Red Minor Fault (For example Node address changed)
Solid Red Major Fault, module must be restarted

Network Update Time

The SD31060IC has a minimum network update timenas.
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Quick Start Guide
AMCI SD31060IC to ControlLogix PLC

N

ogkw

© N

Assembly Instance- 100,Input — 12
Assembly Instance- 150,0utput — 10
Assembly Instance- 110,Config— 0

9.

10.
11.
12.
13.
14.

15.
16.

With the power off, use the rotary switcheslo&n $D31060IC to select the desired node address.
Connect the SD31060IC to the ControlNet usi@patrolNet Tap to coax media. Either the A or B
port can be used, depending on how your netwotkngigured.

Apply power to the SD31060IC unit.

Start RSLogix 5000.

Start RSLinx and establish communications todbaetrolLogix system.

Configure the ControlLogix hardware system, pgsor and discrete I/O. If it is not already pngse
also add the ControlNet adapter 1756-CNB(R) motlutbe system.

Right-click on the 1756-CNB(R) module and ClarkNew Module...

Define the NX1F4C as a generic CONTROLNET-MODULEick onOK and define the properties
as follows.

Name: Your Choice

Description: Your Choice

Comm Format: Data-INT _(must be set to Data-INT)

Node: Set it to the same value as the Node addredseo8@31060I1C

Note: The first two input words will
always be zero.

Click onNext>

Define the RPI. The minimum value is 5.0mayéner the value may be set higher.

ClickFinish.

Save and Download the file to the Processor

Start RSNetworx for ControlNet and either oparexisting project or create a new one.

If this is the first time using the SD31060t€gister the appropriate EDS file and icon from ANC
websitewww.AMCI.com.

Go Online. RSNetWaorx will scan the Controletwork and should discover the SD31060IC.
Click on the Enable Edits checkbox and ther $h& project.

At this point, the 1756-CNB(R) should be commuriiogit steady green LED and the top right LED
(ControlNet Status LED #3) for the SD31060IC comination should be on.

Go

online to the ControlLogix processor. Selectltbgic menu, followed byonitor Tags. The data

associated with the NX1F4C is available under tomenyou chose when configuring it.
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Quick Start Guide
AMCI Nexus to PLC-5

1. With the power off, use the rotary switches lom lNexus to select the desired node address.

2. Connect the Nexus to the ControlNet using a fotMet Tap to coax media. Either the A or B port
can be used, depending on how your network is gardi.

3. Apply power to the Nexus unit.

4. Start RSNetworx. If this is the first time ugithe SD31060IC, register the appropriate EDSdiild
icon from AMCI’s websitenww.AMCI.com.

5. From RSNetworx for ControlNet, go Online. Aftaowsing the network, the SD31060IC will
appear as an “Extra Device” at the node selectdatidWexus’ rotary switches.

6. Click theEnable Edits checkbox and choose “Use online data (upload)ick@K. At this point
you can right click on the SD31060IC icon and selRroperties from the pop-up menu. In the
properties window, you can change the name assdoveth the unit and add a description.

7. Go Offline.

8. Click theEnable Edits checkbox.

9. Right Click on the PLC-5 icon and click &eanlist Configuration in the pop-up menu.

10. In the Device Name column, right click on tfame of the Nexus unit, and click trsert
Connectionin the pop-up menu. The Connection Propertieslaxinwill appear on the screen.

11. If needed, set the Input Size and Input Addoésse Data Input File. This file resides in feC-5
and is used by all of the ControlNet nodes. Tlaeefit must be large enough to hold all of theuinp
data on the network. The number of words thaSib81060IC transfers to the PLC-5 is shown
below.

10 Input words for the SD31060IC

12. If needed, set the Output Size and Output Asidoé the Data Output File. This file resideshe t
PLC-5 and is used by all of the ControlNet Nod&kerefore, it must be large enough to hold all of
the output data on the network. The number of waindt the SD31060IC receives from the PLC-5 is
shown below.

10 Output words for the SD31060IC

13. Set the Request Packet Interval time. Thisahasmimum acceptable value of five milliseconds, b
can be set higher.

14. Click OK to close the Connection Propertiesdein. In the Scanlist Configuration window, save th
changes and close the window.

15. Go Online.

16. Verify that the PLC is in Program Mode.

17. Click onNetwork in the toolbar and seleBiownload to Network from the pull down menu that
appears. After the download is complete, the Nexutsshould be communicating with the PLC.
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SD31060ID DeviceNet Setup

The network connector, the DIP switches that sentbde address and the Baud rate, and the network
status LEDs are located on the top of the SD310@@ier. The following diagram shows the drives, a
it would appear from the top.

HeatSinkFins— > IR B BN NN NN NN NS

) ) DeviceNet
Switch & Switch 1 Connector
Front of SD31060IBD—» oo, & \ j
1OO3|||||||| 1234!
2 4

DeviceNet Connector

The 5 pin DeviceNet Connector has the followingmgr

Pin Number Function Standard Wire Color
1 +24Vdc Red
2 Can High White
3 Shields Bare
4 Can Low Blue
5 Common Black

Node Address and Baud Rate Selection

The SD310601Xuses eight DIP switches to select the Node Addiedghe Baud Rate. Switches 1
and 2 set the Baud rate and switches 3 to 8 seidithe, with switch 8 being the least significarit bi

The following table shows the possible switch sgttombinations.

On the DIP switch package, “1” is the “ON” positiand “0” is the “OFF” position.

Baud Rate Switches 1 & 2 Node Addres: | Switches 3 to ¢
12 345678

125k 00 0 000000
250k 01 1 000001
500k 10 2 000010
Reserved 11 3 000011
61 111101

62 111110

63 111111

Example: For a Baud Rate = 250K and the Node Addressswhches 2, 6, and 8 would be ON, up
towards the top of the module and switches 2, 8, 4nd 7 would be OFF, down towards
the bottom of the module.
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Note: The state of the switch settings is only taken account at power up.

DeviceNet Status LEDs

The following table describes the function of tberfnetwork status LEDs.

LED Name LED Pattern Description
Number
1 Module | Steady Off No Power
Network | Steady Red Unrecoverable Fault
Status | Steady Green Device Operational
Flashing Red Minor Fault
2 Network | Steady Off Not Powered / Not On Line
Status | Steady Red Critical link failure
Steady Green Link OK, On Line, Connected
Flashing Red Connection Time Out
Flashing Green | On Line not connected
3 Reserved
4 Reserved

Adding the SD31060ID to your network

Before the SD31060I1X can be attached to a networkust be added to the RSNetWorx for DeviceNet
software. The EDS and icon files are availabléaiTech Library section of our website,
www.amci.com The following procedure to add the EDS file t8NRetWorx assumes that you have
already downloaded and un-zipped these files.

=

NGO~ WN

9.

10.
11.
12.
13.

14.

With the power off, use the dip switches onftbat of the SD31060ID to set the node address and
the baud rate.

Start RSNetWorx for DeviceNet.

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

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

Click onNext> in the window that appears.

SelecRegister an EDS file(sjand click onNext>.

SelecRegister and EDS file

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

Double click or5D31060ID_r01.eddile.

Click onNext>.

Click onSD31060ID_r01.eddile so that it is highlighted.

Click onNext>to assign an icon to the device.

Click on the SD31060IX and then click Ghange icon...to select the icon for the Nexus unit.
You can choose one of the built in icons from Roekwutomation or click on th8rowse...
button and select tH&D31060ID_r01.icacon file.

Click onNext>and then click orfrinish to complete the installation of the AMCI SD3106(HDS
file to the RSNetWorx system.

Once the EDS file is added to your system, add&da1060ID to your network as you would any other
device, including adding it to the scanlist confafion of the scanner module.
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SD31060IE Ethernet Setup

HeatSinkFins— > E R BN NN NN NN NONNRORRRRRRRRNRENND
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Switch 1 RJ45 Etherne
Connector

Ethernét Address DIF
Status LEDs switches

Ethernet Address Selection
The SD31060IE uses an IP address of 192.168.000.XXX
The SD31060IESA uses an |IP address of 192.168.004..X

In both cases “XXX” can be any number between 126® Eight dip switches on the SD31060IE are
used to set the “XXX” portion of the address. $Wi8, the left most switch, is the least significhin
and switch 1, the right most switch, is the mogh#icant bit. The address is programmed usigg th

following procedure.

1. Determine the address of the SD31060IE. Itemaany unused address between 1 and 254.
2. Convert the address to a binary number. A vafl&® will be 0011 0010.
3. Enter the address on the dip switches. Comignhtlie above example, switches 8, 6, 5, 2 and 1

will be off (down) and switches 7, 4, and 3 will be (up).
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Ethernet Status LEDs

The following table describes the function of tberf network status LEDs.

LED Name LED Pattern Function
Number
Steady Off The module has no power or on IP address has l@s&@nad.
Steady Green The module has at least one established EtherregtfiRection.
1 Network Flash!ng Green There are no Ethernet/IP conne_ction_s establishdmbtmodule
Status Flashing Red One or more of the connections in which this modsilde
Steady Red target has timed out
Flashing Green/Red The module is performing a power on self test
Steady Off No Power.
Steady Green The module is operating correctly.
2 Module Flash!ng Green The_module has not been initialized.
Status Flashing Red A minor _recoverable fault has been detected.
Steady Red A major internal error has been detected.
Flashing Green/Red The module is performing a power on self test.
3 Activity This LED flashes green each time a packet is vedeor
LED transmitted
4 Link This LED indicates that the module is connectedrtdthernet
network

Note: The driver removes power from the motor if théwak connection is removed.

Setup Example
AMCI SD31060IE to Rockwell Automation 1756-ENET/Bodule

1. With power removed, use the dip switches tdarseaddress of the SD31060IE.

2. Open an existing or create a new ControlLogogpam.

3. From the project tree, right click on 1/O configtion and select New Module.

4. From the Module Type list that appears, sel@66IENET/B, the 1756 Ethernet Bridge module.

5. Type a name for the Bridge module, which mugirbwith a letter, in the Name field.

6. Enter the slot number where the 1756-ENET/B nedulocated in the ControlLogix rack.

7. Inthe Address/Host Name field, select the IRIdds and enter the address 192.168.000.XXX
where XXX can be a unique number between 1 and 254.

8. Click the Finish button.

9. From the project tree, right click on the 17965 /B module and select New Module.

10. Select ETHERNET-MODULE Generic Ethernet Modiuten the list that appears and click on

OK.
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11. Inthe module properties that appear, entefdtiowing parameters.

Name:Your Choice (must begin with a letter)
Comm FormatData-INT (must be Data-INT)
IP Address192.168.000.XXXwhere XXX is the number entered on the DIP switches

Assembly Instance Size
Input 100 10
Output 150 10
Configuration 110 0

12. Click on Next.

13. Select the RPI time, minimum = 3ms.

14. Click on Finish.

15. Save and download the program to the ControX.agk.

16. While online with the PLC, right click on théhernet Bridge module and select Properties.
17. Click on the Port Configuration tab and modifg following fields.

Enable BootpUnselected(This will allow the data to be manually enteradhe IP
addresmd Domain Name fields.)

IP Address192.168.000.XXX(must be the same as step 7 above)

Subnet Mask255.255.255.0

The Gateway Address, Domain Name, Primary DNS $é&udress, and Secondary DNS Server
Addresses all remain unchanged.

Note: If there is a problem with communications at powp, verify that the DNS field in the scanner
module’s Port Diagnostic field is neelected.

Revision History
SD310601X_rev_0.0 was released on 10/19/06 andheamitial release of the specifications.

SD310601X_rev_1.0 was released on 6/29/07. Thisien added the standby input functionality and a
breakout box outline dimension.

SD310601X_rev_2.0 was released on 1/3/08. Thisi@v corresponded to the V6 firmware change to
the standby input functionality. Additional infoation was added to the specifications describing
how the SD31060IESA will respond to various powgerconditions.
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