MMC-10

Series

Modular Motion Control System
Reference Manudl



Contents

ISR 101 oo [0 Tox 1 o o PSRRI 2
1.1 ProducCt DESCIIPLION......cciiiiieieeitecie sttt et e e e saeene e beebeaneesneesreenee e 2
1.2 FRALUIES ...ttt b et b e R bt b bt bt b e b e e nb e e ae et e nneas 2

A O 11 ot Qs - 1 USSR 2
P20 R (01T o 0] Y PP RTPRUPRTI 3
2.2 Quick Start: Connecting Your Motion DEVICE. .........ccoeieriiiriniiisieeee e 4
2.3 Getting Your Target PC REAAY .......ccccoviiiiiiiiiiiieie e 6
2.4 Quick Start: Using the Micronix Motion Controller Platform...........cccccooviviviiieinennn 7
2.5  Motion With and WithOUt ENCOUEIS .......ccveiiiierieeieiie et 15

3. Frequently ASKed QUESTIONS .........ciiiiiieieie ittt 15

LI (0101 o] (SIS 1T To] 4 oo SRS R 15

5. Technical INFOrMEtION.........oiiiiiee et nas 17
51  MMC-10 SPECIFICAIIONS .....cviiviiieiiieiieie ettt bbb 17
5.2 Serial POM SELUD.....ciuieiiiie ittt ettt ns 17
5.3 RJILLRSABE BUS ...ocveiiieiiiiie ittt eiteie ettt te e ta e et aestestestesteanaesaenaeseaeseesteaneeneanes 17

B, OPEIALION. ...ttt bbbt bbbttt bbbt 18
6.1 AXIS AGUAIrESSING ....eiveeiiitie ittt e et e et e st et nre e r e a e teanaers 18
6.2 FeedDaCK CONLIOL .......cuiiieeee ettt eeneees 18
6.3 MLN, MLP, and User Defined RefEreNCES.........cccvvvveiiciiiee e 19

A o] 141113 Lo SRS 19
7.1 ComMMANd LINE SYNTAX.......iiiiiiiiieiiieiie ettt et 19
7.2 Command Line FOMMAL .......uoiiiieiiee ettt esneeneesneeeas 20
7.3 Global COMMENUS. ....ceiitiiiiiiiieieee et reereens 20
7.4 MUILIPIE PAFaMELETS ...t 20
7.5 SYNCRIONOUS MOVttt 20
7.6 Internal Programming .......occueiieoiieiie ettt s ra e sbeeabe e s e e anneea 21
7.7 Terminating CRaraClers .........cocuiiiiiiiie et 21
7.8 SUMMArY OF COMMEANTS........oiiiiiiiiiiie e 22
7.9  Command DeSCIIPLIONS .......eeiieiieeiie ettt re e esbe e s e e ene e 24

S TR o [ 1 L SRR R 88

m|Cr0n|xusA 1|{Page

PRECISION MOTION SOLUTIONS Rev 2.01



l. Infroduction

This document is a quick start guide to be used to get the MMC-10 and accompanying stages
connected and functional.

1.1 Product Description

The MMC-10 is a low cost two phase piezo motor conftroller/driver designed to be
used as a standalone single axis unit or inferconnected for multi-axis functionality.

12V to 36V DC in (24V Nominal, peak current draw 0.5A)
USB Connector
Intermodular/RS-485 Input
Intermodular/RS-485 Output
Motor/Encoder
LED Addressing Indicator 2
a. Orange - Stage is Unaddressed
b. Green - Stage has an address and is ready
7. LED Error Indicator 1
a. Red - An error has occurred

AR

1.2 Features

Integrated conftroller/driver for MICRONIX USA stick-slip piezo motors
Ultra-compact design

Open loop/closed loop operation

Closed loop resolution dependent on the encoder

2. Quick Start
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2.1 Inventory

We will begin the setup process by making sure all the components we will need are
accounted for. With every MMC-10 confroller, the following should be included:

RN,

IO

Ft,‘\‘ AR

Package Contents:

MMC-10 Controller

24V Power Supply

Power Cable

6' USB Cable

User Manual

Supplemental CD

RJ-11 Daisy Chain Cable (Optional)

NoohrkowN -~

m Icron I)(USA
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2.2 Quick Start: Connecting Your Motion Device.

Now that we have confirmed we have everything we need; we can get the
controller and stages set up.

1. Connect MMC-10 to Motion Devices:

Each stage to be used with an MMC-10 will
have a male DSUB15 HD connector
aftached to it Plug this info the
motor/encoder plug on the MMC-10 unit.
This connector will connect the motor to the
drive circuitry of the controller, and on
closed loop stages will additionally serve to
relay the encoder data back to the
controller (Pinout available in  manual
appendix).

2. Connect MMC-10 to Computer:
Connect the mini USB connector on the
MMC-10 unif to your pc using the included
6’ USB cable.
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3. (Optional) Connect MMC-10 units fogether
The MMC-10 has both an in and an out jack for RS-485 communication. This
jack also distributes power and is responsible for addressing in situations where
the auto address function is
used. Connect the output of
one MMC-10 to the input of
another to daisy chain multiple
MMC-10 controllers together,
sharing power and a
communication bus  (Pinout
available in manual appendix).
Axes will be addressed in the
order they are connected, a
unit  who's  "in" jack s
connected to another units
“out” jack will have an address
one higher than the unit it is
daisy chained to, starting with 1.

4, Connect MMC-10 to Power
Now that everything is connected,
power on the device by plugging in
the 24V power supply. At this point,
the upper LED should be lit green.
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2.3 Getting Your Target PC Ready

There are a number of ways to control Micronix controllers, but let’s start by setting
up the Micronix MCP user interface on your PC.

1. Install

a. To install the Micronix motion controller platform double click the
setup.exe file on the supplied CD or downloaded from
hitp://www.micronixusa.com/motion/support/softwares.cfm and
follow the on screen instructions.

b. If the on-screen instructions do not take you all the way through the
installation process, see the Troubleshooting section on page 15 of this
manual.

2. Run

a. Open the start menu (Windows 7/Vista) or the Start screen (Windows
8/10)

b. Open the ‘all programs’ tab (Windows 7/Vista) or use the down arrow
to navigate to the Apps screen (Windows 8/10)

c. Open the Micronix folder (Windows 7/Vista) or navigate to the Micronix
section of the Apps screen by scrolling sideways (Windows 8/10)

d. Run the Micronix MCP program.

m Micronix Motion Controller Platform : v1.14.40 [ = =]
File Settings iz g

Motion | System

Send Terminal | Response | Information

Command List

ACC - Acceleration

AMX - Max Acceleration

ANR - Sat Axis Number

CER - Clear Errors

DAT - Dump Trace Data

DBD - Closed Loop Deadband
DEC - Deceleration

EAD - Set A/D Encoder

ENC - Set Encader Resolution
END - End Program Recording
EPL - Encoder Polarity

ERA - Erase Program

ERR - Read and Clear Errors
EST - Emergency Stop

EXC - Execute Program

FBK - Set Open or Closed Loop
HOM - Home

JAC - Jog Accel and Decel

JOG - Jog Mode

Micronix MCP GUI
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2.4 Quick Start: Using the Micronix Motion Controller Platform

Now that we have connected a stage to a controller, and a controller to a PC, it's time to
tie it all fogether. Your PC should automatically recognize the device plugged into it (your
controller) as a com port with the following specs:

By default, Micronix devices will appear as “COM 4", If this com port is already occupied,
it will appear as the next available com port. If there is uncertainty about which COM port
your Micronix device is occupying, or if you are unable to communicate with your Micronix
device via com port, skip to the troubleshooting section on page 15 of this manual for help
resolving this issue.

With a com port identified, it is time to connect to the MMC-10 using the Micronix MCP
program installed in section 2.2.

Close Port

COM4 : Open Status Byte: <

Port Control section of Micronix MCP software

1. Port Conftrol
a. Select the COM port associated with your MMC-10 device

b. Click the Open Port button to connect to the MMC-10 [ QpenPor |
i. This button should change giving you the [
option to close the port

c. The Port field should change to indicate the Port is Open.

d. You will see the progress bar fill and the adjacent field change with
information regarding the query process as the program
initializes. You are now ready to start moving a stage with your
MMC-10.

e. The Axis selector will allow you to switch control between
different axes, if multiple axes are being used.

Close Port ]
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2. Commands

Commands | Motion | System

Response

Terminal | Response | Infarmation

Command List

ACC - Acceleration

AMY - Max Acceleration

AMNR - 52t Axis Number

CER - Clear Errors

DAT - Dump Trace Data

DBD - Closed Locp Deadband
DEC - Deceleration

EAD - Set A/D Encoder

ENC - 5et Encaoder Resclution
EMND - End Program Reacording
EPL - Encoder Polarity

ERA - Erasa Program

ERR - Read and Clear Errors
EST - Emergency Stop

EXC - Execute Program

FBK - 52t Open or Closed Loop
HOM - Home

JAC - Jog Accel and Decel
JOG - Jog Mode

Terminal section of Micronix MCP software

a. Command - This field allows you to interface with your MMC-10 through manual
terminal commands. For more about Commands see section 7 of the reference

Command

Manual.
i. Enter your command in the blank field

x
ii. D This button appends a ‘2’ on the end
of the command making it a read function

iii. This button sends the command fo

the MMC-10

b. Command List — This is a list of commands available
to the MMC-10. Clicking any list item will send the 3
character command to the Command box with
the preceding axis number.

MICTON X,

PRECISION MOTION SOLUTIONS

Rev 2.01

Command List

ACC - Acceleration
AMYX - Max Acceleration
ANR - Set Axis Number

CER - Clear Errors

DAT - Dump Trace Data

DBD - Closed Loop Deadband
DEC - Deceleration

EAD - 52t A/D Encoder

ENC - 5t Encoder Resolution
EMD - End Program Recording
EPL - Encoder Polarity

ERA - Erase Program

ERR - Read and Clear Errors
EST - Emergency Stop

EXC - Execute Program

FBK - Set Open or Closed Loop
HOM - Home

JAC - log Accel and Decel
JOG - Jog Mode

8|Page



Cc. Response
i. Terminal — This field shows the responses from the MMC-10.
1. The clear button will delete all entries in the Terminal

Response

Terminal | Response | Information ﬂ'

ii. Response — Responses to user queries are displayed here.
1. The clear button will delete all entries in the Response terminal.

Response

Terminal | Response | Information

ii. Information - This field will show some information about the selected
command from the command list along with an example

mlcronIXUSA 9|Page
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3. Motion - This section allows you to control movement with an easy to use user interface

Commands | Motion | System

Position

Motion

Target Pos 1 @ 0.000000 . mm Vel 2.000

Target Pos 2 @ 0.000000 ' mm | B Accel ﬂ 100.000

ﬂ 0.000000 . mm Decal ﬂ 100.000 (]

Motion section of Micronix MCP software

a. Position

E—
Zero - This button will set the current

position to zero for both the
calculated and encoder reading.
Calc - This is the calculated position Enc 0.000000 mm
based on the number of steps faken
(value in millimeters)

Enc - This is the position as read by
the encoder assuming one is
attached (value in millimeters). If no
encoder is attached, this value reads 0.000000.

Cale  0.000000 P

b. Motion - This section allows you to control the movement of a stage attached
to your MMC-10

m Icron I)(USA

PRECISION MOTION SOLUTIONS

Target Pos 1 - This field shows Motion = |
the target for an absolute move .

that will be executed upon tgerresl oo Hem (I
pressing the adjacent ‘GO’ TargetPos2 ) ©.000000 . o |
button

Increment H 0.000000 M rom m ﬁ

Target Pos 2 — This field shows

the target for an absolute move
that will be executed upon
pressing the adjacent ‘GO’ button
Increment - This field indicates the amount of displacement a relative
move will travel upon pressing one of the adjacent ‘<’,’>" buttons.
STOP — This button will execute an Emergency Stop Command.

10|Page
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c. Motion Parameters — This section dictates some parameters for how a
movement function is executed.

d. Test

vi.

Vii.

MICTON X,

PRECISION MOTION SOLUTIONS

Vel - This field indicates the conftrollers
current set velocity

Accel - This field indicates the controllers
current set value for acceleration

Decel - This field indicates the controllers
current set value for deceleration

Max Position — Seft this value to the
desired upper limit of fravel

Min Position - Seft this value to the
desired lower limit of fravel

Random - If set the conftroller will send
random movements. If left unset, the
stage will run from the Max Position to
the Min Position as defined above.
START - This will either execute the
random movements between limits or
the limit to limit run.

Position — This column is the start
position for the move that is occurring.
Dest — This column is the destination
position for the move that is currently
occurring.

Time - This column indicates the time
at which each move occurred.

Rev 2.01

Motion Parameters

Vel 2.000 mmys
Accel 100.000 mimys®
ecet [A] 200.000 e

Test - Count: 0
Pozition Diast Time
Min Position Max Position
-L.000 n'|m 1.000 mm
|| Randam START |
11|Page




4. System

Parameters

4 MMC

MMC-100 - Axis: 1
MMC-100 - Axis: 2
MMC-100 - Axis: 3

Max Velocity 2.360
Max Acceleration 500

log Acceleration H 250

+ Travel Limit aga

Axis 1: Startup Parameters

-999

- Travel Limit

Name
Firmware Version
Acceleration
Max Acceleration
Cecelerztion
DeadBand Count
DeadBand Timeout
Encoder Resolution
Encoder Polarity
Motor Polarity

Step Resolution &000

Value
PMC-100.%3vl 2

. Enc Resaluticn 0.02
100 mimy's*

Encoder Polarity

mm/s () Default @ Reverse

B st
-

B o
steps/um
um/cnt

Motor Polarity

() Default (@) Reverss

Display Units

@) Linear () Angular

Control

E00 mimys®
100 mmy's*
Lsteps

Errors

0 sec
0.02 um/ont
Reverse Mode

Reverse Mode

Store Parameters

Save

b. Axes - This field will show the stages attached to
the program along with associated axis number
Parameters — Upon opening the port as discussed
above, the MMC-10 MCP will populate the

C.

Firmware

mmc-10033v14: | IR

Deadband E| 1 cnt
Time Out 0 El sec

PID Parameters
0500
0.000
0,000

System section of Micronix MCP software

following fields.
Max Velocity — Maximum allowed Velocity

iv.

MICTON X,

PRECISION MOTION

SOLUTIONS

Max Acceleration - Maximum
Allowed Acceleration

Jog Acceleration — Setting for
Jog Acceleration

- Travel Limit — The soft travel
limit in the negative direction.
The conftroller will not allow the
stage to be moved outside this
limit

+ Travel Limit — The soft fravel
limit in the positive direction.
The conftroller will not allow the
stage to be moved outside this
limit

Step Resolution — Steps per
micron resolution

4 MKWC
MME-100 - Axis: 1
MMMC-100 - Axis: 2
MMC-100 - Axis: 3

Parameters
Max Velocity 2.560
Max Acceleration [l 500
log Acceleration El 250
B ooo
[
Step Resolution &000

+ Travel Limit

- Travel Limit

Enc Resolution El 0.0z

mmy's
s
E| mim/s®
-
mm
steps/um
um/ent

Enc Resolution — Microns per encoder count

Rev 2.01
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d. Encoder Polarity — This setting allows the user to flip Encoder Polarity
positive and negative directions for the Encoder.

| Default @ Reverse
e. Motor Polarity — This setting allows the user to flip Motor Polarity
positive and negative directions for the Motor. ) Default e
f. Display Units — This setting allows switching Display Units
between linear units (mm) and rotary units @ Linear e
(degrees).
g. Axis - This is a special command that needs to be -

unlocked in the settings menu (Settings Menu ->
Advanced Tab -> Unlock Axis Select). This field is n I
associated with the ANR command and allows you to —
reset the axis number for the current selected axis.

h. Run On Start - Here you can select which program you Run On Start

would like the stage to execute upon start up. For more ..l |
on internal programs, see page 20 of this manual. ——

i. Control - This frame allows you to change options regarding feedback
control

i. Loop — Here you can choose between 4 different modes of control
1. Open Loop - This mode does not take encoder position
into account.
2. Clean Open Loop - This mode
also does not take encoder Control
position info account but
maintains a consistent pitch.

Locp [Dpen Loop "|

3. Open Loop Clos‘e dec;elero’rion - Deadband 1 cnt
This operation will run in clean = =
open loop mode and then read Time Out 0 Sl

from the encoder to correct its
position at the end of travel (Not
a constant velocity move).

4. Close Loop — This mode will constantly poll the encoder
and make corrections fo achieve the target trajectory
(Constant velocity).

m|Cr0n|xusA 13|Page
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ii. Deadband - This sefting changes the
amount of error the closed loop confrol
mode will allow before trying to
reposition.

iii. Time Out - This setting allows you to
change the amount of time a closed
loop operation will search until it times
out.

j. Startup Parameters - This field will populate with
the saved startup information for the selected

Axis 1 : Startup Parameters

Marme
Firmvware Version
Acceleration
Max Accelsration
Cecsleration
DesdBand Count
CesdBand Timeout

Encoder Resclution

“alue “

MMZ-100.%3v1.«
100 mm,'s* r
500 mm,is*

100 mmys®

1 steps

Oszec

0.02 umyont

Encoder Polarity Reverse Mods
OXiS Motor Polarity Reverse Mode =
k. Error
i. Clear - This button will clear
all error codes Errors
ii. Request - This button will
dump all error codes to the
above terminal
o | Clear | Request |
. PID Parameters - this field allows you
to change the parameters for closed
loop operation
. . . PID Parameters
i. Kp - Proportional Gain
ii. Ki-Integral Gain Kp 0.500 E|
iii. Kd - Differential Gain
Ki 0.000
-

ka @ o000

m. Store Parameters — This will allow you to save the
settings you have entered as a file. This will allow you
to restore these parameters in the future if necessary.

n. Firmware - This Field indicates the Firmware version
installed in the MMC-10 controller

MICTON X,

PRECISION MOTION SOLUTIONS Rev 2.01

Store Parameters

Save | |

Firmware

MMC-100.X3v1.4.
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2.5 Motion With and Without Encoders
Open Loop

If you have an open loop system (No Encoder), after opening the port from
part 2.3-1 you can test movement by entering a value in the increment field and

press either of the buttons. Be sure that the value is within the confines of
the travel limits. The stage should move and you should see the Calc field change.

Closed Loop

If you have a closed loop system (Attached Encoder), after opening the port
from part 2.3-1, ensure that the confroller is in closed loop on the system page
(section 2.3-4h.). Then in the motion section enter a value in the increment field and

press either of the buttons. Be sure that the value is within the confines of
the fravel limits. The stage should move and you should see the Calc and Enc fields
change and end at the same value.

3. Frequently Asked Questions

Why is my stage continuously running in one direction when set to closed loop (nFBK2, nFBK3)?
Most likely your encoder polarity is backwards. Use the nEPL2 command to query the current
setting and thenif it is 1 send nEPLO if it is O send nEPLT.

How do | get my settings like velocity, acceleration, and limits to remain when | power down the
controller?

Use the nSAV command. This command writes all current settings to non-volatile RAM which will
allow them to persist between power cycles. If you would like to revert to the factory settings
simply use the nDEF command to revert the confroller to its default parameters. (Note: to have
these persist between power cycles don't forget to run the nSAV command)

What do the red and green LEDs mean?

The top LED is an address indicator. At startup it will flash from Red (unaddressed) to orange
(currently being addressed) to Green (addressed and ready for commands). The bottom LED is
an error indicator. When an error occurs, the LED will illuminate red. Use the nERR? command to
read all errors. By default, this LED will be off.

Why are the responses to my query commands coming back with garbage characters?

The communication bus for the MMC-10 is half-duplexed. It is important to ensure that you do
not send commands when there are responses coming back from the MMC-10. Also, please
ensure that the end of line characteris a \r. If you sent \r\n a response will be sent at the same
fime as the \n is on the bus and will cause bus contention.

4. Trouble Shooting

Difficulty Installing the Micronix Motion Control Platform

To run the Micronix MCP software, you will need the .NET Framework 4.0 or higher to already be
installed on the target computer. If the target computer has Windows 7 or later installed and is
current on all updates, .NET 4.0 should already be installed. If the target computer does not
have .NET 4.0 or you are unsure if the target computer has the .NET Framework 4.0, follow these
steps:

m|Cr0n|xusA 15|Page
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a. Navigate to the support section of the Micronix Website at
http://www.micronixusa.com/motion/support/softwares.cfm

b. Download the file labeled DOT_NET Installation.
C. Run the application and follow the on screen instructions.
d. Return to section 2.2 and follow instructions. If you are still encountering problems,

contact Micronix support.

My MMC-10 is not being recognized as a com port by my system.
In some cases, due to a variety of factors, controllers will not be recognized as Com ports. Here
are steps to take to resolve this issue.

1. Make sure the device is powered on and the top LED is lit green. If the top LED is noft lit green,
or if power is connected but no LEDs are lit, contact Micronix support.

2. Make sure the USB port the controller is plugged in to is functional. Try to plug the MMC-10 into
another USB port, or if using a USB hub try plugging the unit directly into the PC USB port. Try
another device like a thumb drive in the USB port and make sure it connects.

3. If the controller is powered on and plugged in to a functional USB port, but is sfill not being
recognized, try installing the Com Port drivers located at
http://www.micronixusa.com/motion/support/softwares.cfm

and restarting your computer. If this does not solve the problem, please contact Micronix
Support.

4. 1f the com port is recognized, but the Micronix Motion Control Platform is unable to
communicate with it, double check the setting of the port. To do this, open the control panel in
Microsoft windows and navigate to the device manager. Locate the com port associated with
the MMC unit (if there are multiple com ports open, unplug and replug the unit and look for the
com port that responds). Right click the com port associated with the MMC unit and select
“Properties” from the menu that appears. On the “Port Settings” tab, make sure the following
values are set.

Software Parameter Setting
Baud Rate 38400
Data Bits 8
Stop Bits 1
Parity No
Handshake No

Difficulty Identifying the Correct Com Port

In some cases, in which a large number of com ports are being used or com ports are tied up by
the system, it may be difficult to identify which com port is associated with which device. The
Micronix MCP programs drop down menu will display the most recently connected com port on
the boftom of the list. As such, an easy way to identify a device is to power cycle it, it should
now be fthe last listed com port.
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5. Technical Information

5.1 MMC-10 Specifications

Parameter Description

Motor Type Stick-slip piezo motors
Interface USB 2.0 compliant/RS-485
Commands ASCIl Commands
Trajectory Mode Trapezoidal velocity profile
Servo Clock 10 kHz

* Each axis requires 0.5A at peak usage. A up the individual axis power
requirements to determine the power supply amperage requirement.

5.2 Serial Port Setup

Below are the virfual RS-232 configuration settings necessary for correct
communication setup:

Software Parameter Setting
Data Bits 8
Stop Bits ]
Parity No
Handshake No
Baud rate 38400

5.3 RJI1 RS485 Bus

The RS485 Intermodular RJ11 connector connects directly to the same Serial bus as the
FTDI interface above. In addition to being an RS-485 line, this connector also distributes
power and is responsible for addressing in situations where the auto address function is
being used. MMC-10 units can be connected in a daisy chain fashion, with the RS-485
Out of one unit plugging in to the RS-485 In of the next unit as shown in section 2.3 of this
manual. When daisy chaining, keep in mind that each unit has a peak current draw of
0.5A, so the number of daisy chained units is limited by the current rating of the power
supply being used.
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6. Operation
6.1 Axis Addressing

Auto Addressing is the default method of assigning axis numbers on start up.
Controllers are automatically assigned axis numbers on every power up, starting
with axis 1 and increasing consecutively until reaching axis 99.

Manual axis numbers may be assigned to a unique controller using the ANR
Command. This overrides Auto Addressing, as the controller stores the axis number
until reassigned or reset back to Auto Addressing. In the case of having a mix of
manually assigned and auto addressed conftrollers, the Auto Addressed axis
numbers increase consecutively affer each manually assigned axis in the stack. For
example; in a stack of 5 conftrollers with the third controller manually assigned to
axis 10, the axis numbers willread: 1,2, 10, 11, 12

If two controllers are accidentally assigned the same axis number, use a global
command to reset all controllers back to Auto Addressing.

6.2 Feedback Confrol

The MMC-10 has four different movement modes of operation. When executing a move
command, the controller will drive a stage differently when set to different modes. The
FBK command is used to switch between these modes.

The first mode (nFBKO) is a traditional Open Loop. It follows a standard frapezoidal
velocity characteristic. It bases the transition between acceleration, constant velocity
and deceleration on the resolution settings (NREZx) or the distance it travels in one pulse.
This is entirely theoretical and does not guarantee a set trajectory or end point.

The second mode (nFBKT1) is also open loop, however this one does not follow the
standard trapezoidal velocity set by the user. Instead, it rounds off the velocity to an
even number of servo clocks per fransition. This causes the motor to sound much cleaner
than the previous mode. However, it does sacrifice accuracy.

The third mode (nFBK2) is a version of closed loop; meaning it takes position data from an
aftached encoder and uses it to ensure that it stops at the desired position. In this mode
the conftroller runs in the second open loop mode (NFBK1) until it reaches the
deceleration point. At this point it constantly reads from encoder and corrects its position
to arrive af the correct position. This, unlike the first two modes can guarantee position
within the specified deadband (DBN Command). However, this mode cannot guarantee
a known trajectory.

The fourth mode (nFBK3) is a more tfraditional closed loop. The controller will constantly try
to achieve an ideal frapezoidal velocity characteristic. Like the previous mode it too
can guarantee position final within the specified deadband.
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6.3 MLN, MLP, and User Defined References

The move to limit negative (MLN) and moves to limit positive (MLP) commands both
require the attached stage to have an encoder and will move the stage to end of travel
in their respective directions. The orientation of positive versus negative limits can be
changed using the limit direction (LDR) command. In addition, a user created reference
point can be created by moving to a limit, moving out of said limit the desired amount,
and then using the zero (ZRO) command to set both the calculated and encoder
positions to the value 0.000000mm. To return to this reference point, the user need only
use the move fo absolute (MVA) command and move to the location 0.000000mm. See
Programming Example 3 of the Internal Programming section of this manual (Page 91)
for detailed instructions on creating a routine that runs on startup and automatically
creates this reference point.

/. Commands

7.1  Command Line Syntax

NAAAX],X2,X3...

Parameters
Up to three numeric parameters each separated by a comma (,)
May be replaced with a question mark (?) to request a read operation

Command
Three alpha characters
Upper and lower case accepted

Axis Number

Integer from 1 through 99
Applies to all connected axes if 0

There are three components to every command prompt. The first is the “Axis
Number" which designates which controller, or axis, will receive the command. If
the "Axis Number” is O, then the command will be sent globally to all connected
conftrollers. It is possible to connect up to 99 controllers; therefore the " Axis Number”
will be an integer value from 0 through 99.

The second component is the “Command”, which is always comprised of three
letters. Each command is outlined, along with its corresponding parameters, in the
Command Description section 5.9 of this manual.

The third and final component is the “Parameter”. This porfion is command
dependent, meaning that the parameter value will change depending on the
specific requirements of the “Command”. Where applicable, a question mark (2)
may be substituted to initiate a read operation which will return information
regarding the particular command. There may be up to three separate parameters
for a particular command, each parameter value is separated by a comma ().

All white space (blank spaces) are ignored in the command format. The following

are examples of equivalent commands:
4TRM13, 45
4 TRM 13, 45
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7.2 Command Line Format

Commands are first executed in the order that they are input, then line by line. This
means that ftwo commands on the same line are executed significantly closer to
each other than if they were on two separate lines. Each command is separated
by a semicolon (;) and every command line ends in a terminator (EX: carriage
return). The following is an example of a command line entry:

TMVR16;3MVR12 | Axis 1, Move 16 mm [16 degrees]; Axis 3, Move 12 mm [12 degrees)

Using multiple commands on the same command line allows for synchronization of
different commands to different axes. Up to 8 commands are allowed per
command line.

Only one read operation is allowed per line. The conftroller will not send information
unless requested to do so by a read operation.

/.3 Global Commands

Some commands have the option of being called globally. This means that you can
send the same command to all available axes. To do this, replace the axis number
of a global command with a ‘0'. For example; 0OACC 50 will set the acceleration of
all available axes to 50 mm/s2 [degrees/s?].

7.4 Multiple Parameters

When dealing with a command that has multiple parameters, it is possible to
change a single parameter by omitting numbers for the parameters that will
remain unchanged. For example; 4PID,,3 will only change the third parameter to a
new value, “3".

7.5 Synchronous Move

It is possible to execute multiple motions at the same time by sefting up and executing a
synchronous move. To set up a synchronous move, use the MSA and MSR commands.
These commands can be written on the same command line (up to 8 allowed) or on
separate lines followed by a line terminator. To execute the move, use the RUN
command on the proceeding command line followed by a line terminator. For example;
TMSA4;2MSA4;3MSA4 | Axis 1, Move 4mm; Axis 2, Move 4mm; Axis 3 Move 4mm

ORUN | Run Synchronous Move
Or

1MSA4 | Axis 1, Move 4mm

2MSA4 | Axis 2, Move 4mm

3MSA4 | Axis 3 Move 4mm

ORUN | Run Synchronous Move

m|Cr0n|xusA 20[Page

PRECISION MOTION SOLUTIONS Rev 2.01



7.6 Internal Programming

A program may be used to save time when repeatedly using a sequence of
commands. Each controller or axis must be programmed individually; however,
multiple confrollers may execute the same program at the same fime. For a more
detailed look at the internal programming features of the MMC-10, see the
appendix of this manual.

7.7 Terminating Characters

When communicating with the controller, it is necessary to note the terminating
characters involved in transmitting and receiving data. To send data to the
controller, enter the desired commands in the command line followed by the new
line and carriage return terminating characters [\n\r], or just the carriage return
terminating character [\r]. When receiving, each line of data will be followed by
the new line terminating character [\n] and the final line will end in the new line
and carriage return terminating characters [\n\r]. The Hexadecimal value for new
line [\n] is OXOA and for carriage return [\r] is OXOD. The following is an example of
data transmission:

1VEL0.005 \n\r | Axis 1, Set velocity to .005 mm/s [degrees/s?] [New line, Carriage Return]
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7.8 Summary of Commands

Command Description l?/ll:)rt:rc])?] Real=time Fodraim Global Page
Set Read Set Read Set Read Set Read
ACC Acceleration 4 v 4 v v 16
AMX Maximum Allowable Acceleration 4 v 4 v 17
ANR Set Axis Number v 4 v v 18
CER Clear Errors v v 19
DAT Dump Trace Data 4 20
DBD Closed Loop Deadband 4 v 4 v 21
DEC Deceleration v 4 v 4 v 22
DEF Restore Factory Defaults v 23
EAD Set Analog or Digital Encoder 4 v 4 v 24
ENC Select Encoder Resolution 4 v 4 v 25
END End Program Recording v v 26
EPL Encoder Polarity v v v v 27
ERA Erase Program v 28
ERR Read and Clear Errors 4 4 29
EST Emergency Stop v v v v 30
EXC Execute Program v v 31
FBK Set Open or Closed Loop Mode v v v 32
FMR Upload Firmware v 33
HCG Home Configuration 4 v 4 v v 34
HOM Home 4 v 4 v v 35
10D 10 Pin Definition v 36
IOF 10 Function v 37
JAC Jog Acceleration and Deceleration v 4 v v 38
JOG Jog Mode v v 39
LDR Limit Switch Direction 4 40
LCG Limit Configuration v v v v 41
LIM Limit Status v v 42
LST Program List 4 43
LPL Limit Switch Polarity v v v 44
MLN Move to Negative Limit 4 4 v 45
MLP Move to Positive Limit v v v 46
MOT Toggle Motor On/Off v 4 v v 47
MPL Motor Polarity v v v v 48
MSA Synchronous Move — Absolute v v 49
MSR Synchronous Move — Relative v v 50
MVA Move Absolute v v v 51
MVR Move Relative v v v 52
PGL Loop Program 4 v 4 v 53
PGM Begin Program Recording v v v 54
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Continued...

e Duri_ng Real-time Program Global
Command Description Motion Page
Set Read Set Read Set Read Set Read
PGS Run Program At Start-Up v 4 v 55
PID Set Feedback Constants v v v 56
POS Position 4 4 57
REZ Set Resolution v v v v 58
RST Perform Soft Reset v v 59
RUN Start Synchronous move v v 60
SAV Save Axis Settings v v 61
STA Status Byte 4 4 62
STP Stop Motion v v v v 63
SVP Save Startup Position v v v v v 64
SYN Sync v v 65
TLN Negative Soft Limit Position v v v v v 66
TLP Positive Soft Limit Position v v v v v 67
TRA Perform Trace v v v v v 68
VEL Velocity v v v v v v 69
VER Firmware Version v v 70
VMX Max. Allowable Velocity v v 71
VRT Encoder Velocity v v 72
WST Wait For Stop v 73
WSY Wait For Sync v v 74
WTM Wiait For Time Period v 75
ZRO Zero Position v v v 76
227 Take Axis Offline 4 v 77
% see ANR command page 18 for more info
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7.9 Command Descriptions

ACC Acceleration

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to set the desired acceleration for the
Command specified axis, distinct from the deceleration [DEC]. The
Description: acceleration value must be less than the maximum
acceleration [AMX] for the command to be accepted.
_ A read operation returns the acceleration value in mm/s? for
Returns: o )
the specified axis.
NACCX - standard syntax
NACC? — Read acceleration value
OACCX —All axes set acceleration value
Syntax:
Error [#]:
ACC? — Read operation with missing axis number [27]
NACC - Missing acceleration parameter [28]
nfint] — Axis numb
Parameter Lint] XIS NUMber
L X[float] — Acceleration
Description: _
? — Read acceleration value
Parameter N —0to99
Range: X —000.001 to AMX (500.000 mm/s? [degrees/s?])
Related
. DEC, VEL, JAC, AMX
Commands:
3ACCO.250 |Axis 3, Set acceleration to 0.25mm/s? [degrees/s?]
Example: -
4ACC? |Axis 4, Read acceleration value
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AMX Maximum Allowable Acceleration

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
Command This command is used to set the maximum allowable
Description: acceleration for the specified axis.
) A read operation returns the maximum allowable
Returns: : . ? o :
acceleration value in mm/s< for the specified axis.
NAMXX — Standard syntax
NAMX? — Read maximum allowable acceleration value
OAMXX — All axes set maximum allowable acceleration value
Syntax:
Error [#]:
AMX? — Read operation with missing axis number [27]
NAMX — Missing maximum acceleration parameter [28]
n[int — Axis number
Parameter L1 | fasnam
A X[float] — Maximum acceleration
Description: _ _
? — Read maximum allowable acceleration value
Parameter N —0to99
Range: X —000.001 to 500.000 mm/s? [degrees/s?]
Related
. DEC, VEL, JAC, VMX, ACC
Commands:
2AMX1.500 |Axis 2, Set max acceleration to 1.500
mm/s? [degrees/s?
Example: _ Ldeg ]
O0AMX? |Axis 6, Read max acceleration value
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ANR]

Set Axis Number

During Motion

Real-time Program Global

Set Read

Set Read Set Read Set Read

v

v v V¥

Command
Description:

Returns:

Syntax:

Parameter
Description:

Parameter
Range:

Related
Commands:

Example:

This command is used to override Auto Addressing by
manually assigning an axis number to a controller. Auto
Addressing is the default method of assigning axis numbers
on power up and may be reassigned to an axis by
substituting a “0” for the parameter value. Simultaneous
axis swapping is possible by using multiple ANR commands
on the same command line. A save [SAV] followed by a
controller reset [RST] is required for changes to take effect.
If wo or more axes in the same stack have the same address,
bus contention will occur causing invalid controller
response and erratic behavior (including inaccessible axes).
To correct this, issue the commands OANRQO, then 0SAV,
followed by ORST to restore default auto addressing.
% This command can be called globally by specifying a ‘0’
for the axis number; however it will only work if the new
axis number parameter is set to ‘0’ for auto-addressing.
A read operation returns the following axis number values
for the specified axis:

0 — Auto Addressing assigned (default)

1-99 — Manually assigned, axis number displayed

NANRX — Standard syntax
NANR? — Read axis number value

Error [#]:
ANR? — Read operation with missing axis number [27]
NANR — Missing new axis number parameter [28]
ANRX — Missing axis number [30]

n[int] — Axis number
x[int] — New axis number, 0 for Auto Addressing
? — Read axis number value

N—0t099
X —0to99

RST

5ANR1; 1ANRS
Set to axis 1;

4ANRO
However it will

|Simu|taneous axis swapping: Axis 5,
Axis 1, Set to axis 5

|Axis 4 Set to Auto Addressing.

remain axis 4 until the MMC-100 is reset

MICTON X,
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CER Clear Errors

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to clear all error messages without
Description: reading them.
Returns: A read operation cannot be used with this command.
NCER - standard synta
Syntax: yniex

OCER — All axes clear error messages

Parameter . :
L nlint] — Axis number
Description:
Parameter
) N —0to99
Range:
Related
) ERR
Commands:
1CER | Axis 1, clear error messages
Example: -
0CER | All axes, clear error messages
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DAT Dump Trace Data

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
This command is used to read trace data from a specified
Command axis initially recorded by the trace command [TRA]. The
Description: retrieved trace data set is dumped from the controller,
consequently allowing the data to be retrieved only once.
A read operation returns the trace data values for the
Returns: specified axis in the following format:
' [Theoretical Position (Encoder Counts)],[Actual
Position(Encoder Counts)], [DAC Value], [Not Used]
NDAT? — Read trace data values
Syntax: Error [#]:
DAT? — Read operation with missing axis number [27]
NnDAT — Missing read operation parameter [28]
Parameter n[int] — Axis number
Description: ? — Read trace data values
Parameter
. N—1to099
Range:
Related
Commands: UL
Example: 11DAT? Axis 11, Read trace data values
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DBD Closed Loop Deadband

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to set the acceptable deadband and
deadband timeout values.
Deadband refers to the number of encoder counts (x) from
the target that is considered acceptable. If the parameter (x1)
Command is set to “0”, the controller will continuously oscillate
Description: around the target.
Deadband timeout refers to the amount of time that the
controller will try to move into the deadband area. If the
parameter (x2) is set to “0”, the controller will seek
continuously.
, A read operation returns the deadband and deadband
Returns: . e .
timeout values for the specified axis.
NDBDx1,X2 — Standard syntax
nDBD? — Read deadband and deadband timeout values
ODBDx1,Xx2 — All axes set deadband and deadband timeout values
Syntax:
y Error [#]:
DBD? — Read operation with missing axis number [27]
NDBD — Missing deadband and deadband timeout parameter
values [28]
n[int] — Axis number
Parameter x1[int]  — Deadband
Description: x2[float] — Deadband timeout
? — Read deadband and deadband timeout values
N —0to99
Parameter )
Range: X1 — Encoder dependent, 0 for continuous, Encoder Counts
' X2 — Encoder dependent, 0 for infinite, Seconds (default 0)
Related
. ENC, EPL
Commands:
1DBD10,1 |Axis 1, Set deadband to 10 encoder counts
& deadband timeout to 1 second
Example: -
4DBD5, 0 |Axis 4, Set deadband to 5 encoder counts &
deadband timeout to infinite
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DEC)

Deceleration

MICTON X,

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to set the desired deceleration for the
Command specified axis, distinct from the acceleration [ACC]. The
Description: deceleration value must be less than the maximum
acceleration value [AMX] for the command to be accepted.
, A read operation returns the deceleration value in mm/s? for
Returns: i )
the specified axis.
NDECX — standard syntax
NDEC? — Read deceleration value
ODECH — Al axes set deceleration value
Syntax:
Error [#]:
DEC? — Read operation with missing axis number [27]
NDEC — Missing deceleration parameter [28]
nfint] - Axi b
Parameter L1 XIS UMmBer
L X[float] — Deceleration
Description: _
? — Read deceleration value
Parameter N —0to99
Range: X — 000.001 to AMX (500.000 mm/s?) [degrees/s?]
Related
) ACC, AMX, VEL
Commands:
2DEC1.25  |Axis 2, Set deceleration to 1.25 mm/s? [degrees/s?]
Example: -
1DEC? |Axis 7, Read deceleration value
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DEF Restore Factory Defaults

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
Command .
S This command restores the factory default parameters.
Description:
Returns: A read operation is not available with this command.
NDEF — standard syntax
Syntax:
y Error [#]:
DEF — Missing axis number [30]
Parameter

Description: nlint]  — Axis number

Parameter

N —1to99

Range:
Related
) SAV

Commands:

1DEF Axis 1, set all default parameters
Example:
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EAD Set Analog or Digital Encoder

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
Command This command is used to specify whether the encoder signal
Description: for a specified axis is analog or digital.
A read operation returns the following encoder mode values
_ for the specified axis:
Returns: .
0 - Digital
1 - Analog
NEADX — Standard syntax
NEAD? — Read encoder mode value
OEADX — All axes set encoder value
Syntax:
Error [#]:
XEAD — Missing encoder mode parameter [28]
EAD? — Read operation with missing axis number [27]
nfint] — Axi b
Parameter Lint] = Axis number
L X[int] — Encoder mode
Description:
? — Read encoder mode value
Parameter N —0to 99
Range: X — 0 for digital, 1 for analog
Related
) ENC
Commands:
Example: 9EADO |Axis 9, Set encoder to digital input

MICTON X,
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Set Encoder Resolution

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to set the desired encoder resolution
for the specified axis. When a digital encoder is connected,
Command . . ;
Description: encoder resolution is determined by the encoder itself and
' the ENC setting will need to reflect this value. Analog
encoder resolution is set by the controller.
Returns: A read operation returns the encoder resolution value for the
' specified axis.
NENCX — Standard syntax
NENC? — Read encoder resolution value
OENCX — All axes execute encoder resolution value
Syntax:
Error [#]:
ENC? — Read operation with missing axis number [27]
NENC — Missing encoder resolution parameter [28]
nfint] — Axi b
Parameter L1 XIs nUmber
L X[float] — Encoder resolution
Description: _
? — Read encoder resolution value
Parameter N —0to99
Range: X —0.001 to 999.999 pm/count (milli-degrees/count)
Related
) EAD
Commands:
Example: 2ENC10 |Axis 2, Set encoder resolution to 10 mlc_rqns/count
(10 milli- degrees/count)
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END End Program Recording

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to exit out of program recording
mode, which is initiated by the PGM command. The END
Command :
Descriotion: command must be placed separately on the last line of the
ption: program sequence. The resulting program is saved upon exit
for later use.
Returns: A read operation is not available with this command.
NEND — Standard syntax
Syntax:
y Error [#]:
END — Missing axis number [30]
Parameter - .
L nlint] — Axis number
Description:
Parameter
. n —1t099
Range:
Related
. REC, EXC, PGM
Commands:
1PGM |Axis 1, Begin program recording
IVELI;IACC.5 |Axis 1, Set velocity value to 1 mm/s; Axis 1, Set
Examplei acceleration value to 0.5 mm/s?
[degrees/s?]
1END |Axis 1, End program recording
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EPL |

Encoder Polarity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to switch the encoder signal polarity
for the specified axis, which determines the physical
direction of travel that the stage reads as positive (by
default, moving away from where the wires enter the base of
Command . -
Description: the stage is positive).
NOTE: EPL, MPL and LDR must all be changed together to
maintain proper functionality, changing one of these values
without changing the rest will result in improper stage
behavior.
A read operation returns the following encoder polarity
Returns: values for the specified gxis:
0 - Normal operation
1  — Reverse operation
nEPLX — Standard syntax
NEPL? — Read encoder polarity value
OEPLx — All axes execute encoder polarity value
Syntax:
Error [#]:
EPL? — Read operation with missing axis number [27]
NEPL — Missing encoder polarity parameter [28]
Parameter nfint] — Axis number _
L X[float] — Encoder polarity
Description: " B )
f Read encoder polarity value
Parameter N —0to99
Range: X — 0 for normal operation, 1 for reverse operation
Related . DED
Commands:
13EPLO Axis 13, Set encoder polarity to normal
operation
Example: -
oEPL1 |Axis 6, Set encoder polarity to reverse
operation
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ERA)

Erase Program

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
This command is used to erase a specified program from an
axis. Before recording a program, use the LST command to
see what program numbers are available for that axis. There
Command are 16 program numbers available allowing up to 16
Description: programs to be stored. An existing program cannot be
overwritten and must be erased first. Therefore, use this
command to erase the specified program and make space for
a new one.
Returns: A read operation is not available with this command.
NERAX — Standard syntax
Syntax: Error [#]:
ERAX — Missing axis number [30]
NERA— Missing program number parameter [28]
Parameter n[int] — Axis number
Description: X[int] — Program number to be erased
Parameter n —1t099
Range: X —1to16
Related
_ LST
Commands:
Example: SERA4 |Axis 8, Erase program 4
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ERR Read and Clear Errors

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to read and clear any pending error
Description: messages.
A read operation returns a list of error messages for the
Returns: specified axis in the following format. “AAA” signifies the
specific command name that the error corresponds to.
Error Number — Description [AAA]
NERR? — standard syntax
Syntax:
y Error [#]:
ERR? — Read operation with missing axis number [123]
Parameter n[int] — Axis number
Description: ? — Read error messages
Parameter
. N —1t099
Range:
Related
) None
Commands:
Example: 3ERR? | Axis 3, Read error messages
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EST Emergency Stop
During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
Command This command is used to stop a specific axis or all
S connected axes simultaneously in case of an emergency.
Description: . .
The controller executes the largest possible deceleration.
Returns: A read operation is not available with this command.
. NEST - Standard syntax
Syntax:
OEST — All axes execute emergency stop
Parameter . _
L nfint] — Axis number
Description:
Parameter
N —0to99
Range:
Related
. STP
Commands:
8EST |Axis 8, Emergency stop
Example: -
OEST |All axes, Emergency stop
||||Cr0n|xusA 38|Page
PRECISION MOTION SOLUTIONS Rev 2.01




EXC )

Execute Program

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to execute a specified program for
Command one or multiple axes. If executing a program globally, all
Description: connected axes should have individual programs stored
under the specified program number prior to execution.
Returns: A read operation is not available with this command.
NEXCX — Standard syntax
OEXCX — All axes execute program
Syntax:
Error [#]:
NEXC — Missing program number parameter [123]
Parameter n[int] — Axis number
Description: X[float] — Program number to be executed
Parameter N —0to 99
Range: X —1to 64
Related
_ PGM
Commands:
4EXC5 Axis 4, Execute program 5
Example: -
0EXC2 |All axes, Execute program 2
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FBK Set Open or Closed Loop Mode

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
Command This command is used to select the feedback mode of the
Description: controller. See section 4.2 for more details
A read operation returns the following loop mode values for
the specified axis:
1. —Open Loop [default]
Returns: 2. —Clean Open Loop
3. —Clean Open Loop Movement, Closed Loop
deceleration
4. —Closed Loop
NFBKX— standard syntax
nFBK? — Read encoder mode value
Syntax: Error [#]:
FBKX — Missing axis number [30]
FBK? — Read operation with missing axis number [27]
NFBK — Missing closed/open loop parameter [28]
nfint] — Axis numb
Parameter L1 XIS uMmber
L X[float] — open/closed loop mode
Description:
? — Read encoder mode value
Parameter N —1t09%
Range. X — 0 for open loop mode, 1 for clean sounding open loop mode, 2 for open
) loop with closed loop deceleration, 3 closed loop
Related
. ENC, EAD, EPL, DBD
Commands:
Example: 2FBK3 |Axis 2, Set closed loop mode
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Home Configuration

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
Command This command is used to select the direction of motion
Description: when the Home [HOM] command is initialized.

A read operation returns the current direction setting:
Returns: 0 —Home starts in the direction of the negative limit
1 —Home starts in the direction of the positive limit

NHCGX — Standard syntax
OHCGX — All axes set direction
NHCG? — Read direction setting

Syntax:
Error [#]:
HCG? — Read operation with missing axis number [27]
NHCG — Missing direction setting [28]
Parameter n[int] — Axis number
Description: X [int] — set direction of motion.
Parameter N —0to99
Range' X — 0 for setting motion in the direction of the negative limit
) 1 for setting motion in the direction of the positive limit
Related
. HOM
Commands:
3HCGO |Axis 3, Set initial direction of Home
command towards the negative limit
Example: -
OHCG1 |AII Axes, Set initial direction of Home
command towards the
positive limit
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Home
During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to find the home position for a
specified axis. An error will occur if there is no encoder
signal at the time of execution. Home is configured using
Command the HCG command. This command will jog the stage until it
Description: reaches the limit configured with the HCG command. It will
then acquire the home position by looking for the index.
This command blocks all communication over the serial port
during motion.
A read parameter returns the following calibration values for
the specified axis:
Returns: P . -
0  — Not calibrated to home position
1 — calibrated to home position
NHOM  — standard syntax
NHOM? — Returns 1 if homed since last startup otherwise returns 0
] OHOM  — Al axes execute home position
Syntax:
Error [#]:
HOM? — Read operation with missing axis number [27]
Parameter . _
L n[int] — Axis number
Description:
Parameter
. N —0to99
Range:
Related
_ HCG
Commands:
Example: 1HOM Axis 1, Move to home position
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Set 10 Definition

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
Command This command is used to select Input or Output for one of
Description: the 10 pins on the 8-Pin Din connector.
Returns: A read operation is not available with this command.
NIODx1,Xx2  — Standard syntax
nlOD? — Read encoder mode value
Syntax: Error [#]:
IODX1,X2 — Missing axis number [30]
I0D? — Read operation with missing axis number [27]
nlOD — Missing closed/open loop parameter [28]
n[int] — Axis number
Parameter x1[int] — 10 Pin
Description: x2[int] — Input/ Output
? — Read encoder mode value
n —1to99
x1 — 1-101 (output only)
2-102
Parameter 3-103
Range: 4104
x2 — 0-Output
1 - Input
Related
Commands: 1017
Example: 2I0D2,1 |Axis 2, Set 102 to an Input
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Set 10 Function

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
Commgno_l _ This command is used to select the function of an 10 pin.
Description:
Returns: A read operation is not available with this command.
NIOFX1,X2 — Standard syntax
nIOF? — Read encoder mode value
Syntax: Error [#]:
IOFx1,x2 — Missing axis number [30]
IOF? — Read operation with missing axis number [27]
nlOF — Missing closed/open loop parameter [28]
n [int] — Axis number
Parameter x1[int] — 10 Pin
Description: x2 [int] — 10 Function
? — Read encoder mode value
n —1to99
x1 - 1-101
2-102
3-103
Parameter 4104
Range: x2 — 0—No function
1 — Trace data acquisition on trigger
2 — Output pulse trigger when in position
3 — Output level when in position
Related
Commands: 1010,
Example: 2_IOF2 ;1 |Axis 2, Set 102 to data logging
trigger

MICTON X,

PRECISION MOTION SOLUTIONS

44|Page
Rev 2.01




Jog Acceleration and Deceleration

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to set the desired value for the jog
Command acceleration and deceleration for a specified axis. The
Description: controller will not allow for JAC values that are greater than
AMX.
, A read operation returns the jog acceleration and
Returns: . . 5 - .
deceleration value in mm/s* for the specified axis.
NJACX — Standard syntax
0JACX — All axes execute acceleration value
NJAC? — Read acceleration value
Syntax:
Error [#]:
JAC? — Read operation with missing axis number [27]
NJAC — Missing acceleration parameter [28]
nfintf —Axi b
Parameter L1 15 number
L X[float] — Acceleration
Description: _
? — Read acceleration value
Parameter N —0to99
Range: X —.001 to 500.000 mm/s? [degrees/s?]
Related
. ACC, DEC, AMX
Commands:
) 4JACO.1 |Axis 4, Set jog acceleration &
Example: deceleration to 0.1 mm/s? [degrees/s?]
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Jog Mode
During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to jog a specific axis, or move
Command continuously in a direction with no target position. The jog
o velocity is a percentage of the maximum velocity and may
Description: .
be changed on-the-fly by sending another JOG command
during motion.
Returns: A read operation is not available with this command.
NJOGX — Standard syntax
Syntax: Error [#]:
JOGX — Missing axis number [30]
NJOG — Missing velocity parameter [28]
Parameter n[int] — Axis number
Description: X[float] — Velocity
Parameter N—1to99
Range: X — 0 to £100.000 % (of maximum velocity)
Related
) JAC
Commands:
4J0G10 |Axis 4, Jog at 10% maximum velocity
Example: 2JOG-50 |Axis 2, Jog in the negative direction at 50%

maximum velocity
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LCG]

Limit Configuration

MICTON X,

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
Command This command selects how the stage will detect it’s end limits,
Description: using a limit switch or using the encoder to detect a hard stop.
Returns: A read operation returns the selected limit type.
NLCGX — Standard syntax
Syntax: Error(s):
LCGX — Missing axis number [30]
nLCG  — Missing program number parameter [28]
Parameter n[!n:] — Avds number
Description: x[int] —o- ignore [default]
1- active
n —1to99
X —0—i default
Parameter ignore [defaul] o
. 1 — Home and MLN/MLP use Soft Limits
Range: . .
2 — Limits Switches Enabled
3 —Home and MLN.MLP use Soft Limits and Limit Switches enabled
Related Commands: LPL
Example: 1LCG1 Axis 1, set limit switches active
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LDR )

Positive/ Negative Limit Location

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
Determines orientation of Positive limit, and negative limit.
Command NOTE: EPL, MPL and LDR must all be changed together to
Description: maintain proper functionality, changing one of these values without
changing the rest will result in improper stage behavior.
A read operation returns the following limit direction values for the
Returns: specified axis: o
0 — Normal orientation
1  — Reverse orientation
NLDRX — Standard syntax
NLDR? — Read velocity value
OLDRX  — Missing axis number, all axes set limit direction
Syntax:
Error [#]:
LDR? — Read operation with missing axis number [27]
NLDR — Missing limit parameter [28]
nfint] —Axi b
Parameter [. ] D18 PUITDer
L X[int]  — limit direction value
Description: o
? — Read limit direction value
Parameter N —0to99
Range: X — Oorl
Related Commands:
1LDR1 |Axis 1, set to reverse orientation
Example: -
5LDR? |Axis 5, Read limit switch orientation
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LIM )

Limit Status
During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v

Command Returns the status of both limit switches in the form LSP, LSN.

Description: This is useful for limit switch configuration.
Returns: A read operation returns current limit status for the specified axis.

NLIM? — Standard syntax

Syntax:

y Error [#]:

LIM? — Read operation with missing axis number [123]

Parameter n[int] — Axis number

Description: ? — Read limit switches
Parameter

, N —1t099

Range:
Related Commands: None
Example: 6LIM? Axis 6, read current limit status
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LST Program List

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
This command is used to display the individual commands
entered by the user to create the specified program. NOTE:
Command q q 211y and individuall
Description: Comman s are returned sequentially and individually,
' which means in the Micronix GUI they will be listed from
bottom (first returned) to top (last returned).
Returmns: A _read operation returns the program table for the specified
axis.
NLST? — Standard syntax
Syntax: Error [#]:
1LST? — Read Not Available For This Command [38]
Parameter n[int] — Axis number
Description: X[int] — Program to be read
Parameter n—-1t099
Range: x —1to16
Related None
Commands:
Example: 6LST1 | Axis 6, return program 1 list of commands
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LPL Limit Switch Polarity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
Command This command sets whether the limit switch inputs are
Description: active high[1] or low[0]
Returns: A read operation returns the limit polarity value.
NLPLX — Standard syntax
Syntax: Error(s):
LPLX — Missing axis number [30]
nLPL  — Missing program number parameter [28]
nfint] — Axi b
Parameter Lint] XIS NUMBEr
Description: X -0 _ACt'Ye LO.W
' — 1— Active High
Parameter Q - (1)“’ 9 ow (et
. — U — active low [default
Range: 1- active high
Related
. LCG
Commands:
Example: 6LPL1 | Axis 5, limit switches set to active high
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MLN Move to Negative Limit

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command initiates a move to the negative limit
position. Upon reaching the negative hard limit the
Command controller will then move the stage back from the hard limit
Description: and stop. If hard stop detection using the encoder (LCGO) is
active, an error will occur if there is no encoder signal at the
time of execution.
Returns: A read operation is not available with this command.
NMLN — Standard syntax
OMLN — Al axes execute move to negative limit position
Syntax:
Error [#]:
MLN — Missing axis number [30]
Parameter nfint] — Axis number
Description: S NUmbe
Parameter
. N —0to99
Range:
Related . MLP, LCG
Commands:
8MLN |Axis 8, Move to negative limit position
Example: -
OMLN |AII Axes, Move to negative limit position
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MLP Move to Positive Limit

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command initiates a move to the positive limit position.
Upon reaching the positive hard limit the controller will
Command then move the stage back from the hard limit and stop. If
Description: hard stop detection using the encoder (LCGO) is active, an
error will occur if there is no encoder signal at the time of
execution.
Returns: A read operation is not available with this command.
NMLP — standard syntax
OMLP — All axes execute move to positive limit position
Syntax:
Error [#]:
MLP  — Missing axis number [30]
FEENEES n[int] — Axis number
Description: Xy
Parameter
_ N —0to99
Range:
Related . MLN, LCG
Commands:
1MLP |Axis 1, Move to positive limit position
Example: -
OMLP |AII Axes, Move to positive limit position
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Toggle Motor Off/On

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to turn the motor current flow “Off”
Command N ) . .
S or “On” for a specified axis. Turning the motor current off
Description: . . . e 1
will cause the piezo to relax and the stage will shift slightly.
A read operation returns the following motor current off/on
, values for the specified axis:
Returns: ,
0 — Motor current is off
1 — Motor current is on
NMOTX— Standard syntax
nMOT? — Read motor current off/on value
OMOTX — All axes set motor value
Syntax:
Error [#]:
MOT? — Read operation with missing axis number [27]
XMOT — Missing motor off/on parameter [28]
n[int — Axis number
Parameter L1 s i
L X[float] — Motor current off/on
Description:
? — Read motor current off/on value
Parameter N —0t099
. X — 0 for motor current off
Range: 1 for motor current on
Related
) None
Commands:
Example: 1MOTO AXxisl, Set motor current to off

MICTON X,

PRECISION MOTION SOLUTIONS

54|Page

Rev 2.01




Toggle Motor Polarity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command set the motor polarity for the specified axis.
If the theoretical positive direction is away from the motor,
changing this setting will make the theoretical positive
Command direction towards the motor.

Description: NOTE: EPL, MPL and LDR must all be changed together to
maintain proper functionality, changing one of these values
without changing the rest will result in improper stage
behavior.

, A read operation returns the current motor polarity setting
Returns: e .
for the specified axis.
NMPLX — Standard syntax
NMPL? — Read motor current off/on value
OMPLX — All axes set motor value
Syntax:
Error [#]:
MPL? — Read operation with missing axis number [27]
NMPL  — Missing motor off/on parameter [28]
Parameter nfint]  — Axis number
L X[float] — Motor Polarity setting
Description: o
! — Read motor current off/on value
Parameter )r: - g tr\? % |
. — orma
Range: 1 Reverse
Related
Commands: MVR
Example: 1MPLO Axis1, To normal Polarity
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MSA Synchronous Move - Absolute

During Motion Real-time Program Global

Set Read Set Read Set Read Set Read

v v

This command is used to set up a synchronous move to an
absolute position. This command is most useful when
Command coordinating motion to an absolute position between 2 or
Description: more axes and requires a RUN command on a separate line
to execute the synchronous move. An error will occur if the
commanded position is outside of the soft limits.

Returns: A read operation is not available with this command.
NMSAX — Standard syntax
OMSAX — All axes execute synchronous move

Syntax:
Error [#]:

NMSA — Missing absolute position parameter [28]

Parameter nfint]  — Axis number
Description: X[float] — Absolute position
Parameter N —0to99
Range: X —-999.999999 to 999.999999 mm (degrees)
Related
. RUN, MSR
Commands:

1MSA10;2MSA10 |Axis 1, Move to absolute position: 10

mm[degrees]; Axis 2, Move to absolute
position: 10 mm [degrees]

ORUN |AII axes, Execute synchronous move
Example: -
OMSAS |AII axes, Move to absolute position: 5
mm
[degrees]
ORUN |AII axes, Execute synchronous move
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MSR | _Synchronous Move — Relative
! During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to set up a synchronous move to a
position relative to the current position. This command is
Command most useful when coordinating relative positions between 2
S or more axes and requires a RUN command on a separate
Description: . :
line to execute the synchronous move. An error will occur
if the commanded increment will cause the stage to travel
outside of the set soft limits.
Returns: A read operation is not available with this command.
NMSRXx — Standard syntax
OMSAX — Al axes execute synchronous move
Syntax:
Error [#]:
NMSA — Missing relative position parameter [28]
Parameter nfint] — Axis number
Description: X[float] — Relative position
Parameter N —0to99
Range: X — £0.000001 to 999.999999 mm (degrees)
Related
. RUN, MSA
Commands:
AMSR.1;5MSR.5 |Axis4, Move 0.1 mm [degrees]; Axis 5, Move
0.5 mm [degrees]
ORUN |Execute synchronous move
Example: _
OMSR0.01 |All axes, Move 0.01 mm [degrees]
ORUN |All axes, execute synchronous move
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MVA

Move Absolute

MICTON X,

PRECISION MOTION SOLUTIONS

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command is used to initiate an instantaneous move to
Command . e . .
Description: an absolute position fo_r_a specmeq axis. An error_w_lll occur
' if the commanded position is outside of the soft limits.
Returns: A read operation is not available with this command.
NMVAX — Standard syntax
OMVAX — All axes execute instantaneous move
Syntax:
Error(s):
NMVA — Missing absolute position parameter [28]
Parameter n[int]  — Axis number
Description: X[float] — Absolute position
Parameter N — 0 to 99
Range: X — -999.999999 to +999.999999 mm (degrees)
Related
) MVR, WFS
Commands:
4MVA14.5 |Axis 4, Move to absolute position: 14.5 mm [degrees]
Example: -
OMVA5.5 |AII axes, Move to absolute position: 5.5 mm
[degrees]
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Move Relative

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command is used to initiate an instantaneous move to a
Command relative position for a specified axis. An error will occur if
Description: the commanded increment will cause the stage to travel

outside of the set soft limits.

Returns: A read operation is not available with this command.

NMVRX — Standard syntax
OMVRX — All axes execute command.

Syntax:
Error(s):
NMVR — Missing relative position parameter [28]
Parameter nlint]  — Axis number
Description: X[float] — Relative position
Parameter N —0to99
Range: X —+0.000001 to +999.999999 mm [degrees]
Related
) MVR, WFS
Commands:
6MVR10 |Axis 6, Move 10 mm [degrees]
Example: -
OMVR.89 |All axes, Move 0.89 mm [degrees]
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(PG

Loop Program

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used to change the number of times a
program will execute. If the program loop setting is 0, any
program that is executed will run in a continuous loop. It
can be combined with the PGS command to run a program
continuously on startup. To disable program looping, set
Command . ;
Description: PGL_to 1. A looping program can be stopped at any time by
' sending the STP or EST commands.
This version of the command available in firmware version
1.4.53 and up. Prior versions have an on/off PGL setting
1/0.
, A read operation returns the program loop setting for the
Returns: o .
specified axis.
NPGLX — Standard syntax
Syntax: Error(s):
PGLX — Missing axis number [30]
nPGL  — Missing program number parameter [28]
Parameter n[int] — Axis number
Description: X[int] — loop flag parameter
N —1t099
Parameter x — 0 — Loop indefinitely
Range: 1 - Don’t Loop
2 t0 999999 — number of times an executed command will repeated
Related . PGS, STP
Commands:
) 1PGLO |Axis 1, Run program 1 continuously
Example: 1PGL5 |Axis 1, Run program 5 times
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Begin Program Recording

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command is used to enter program recording mode for
a specified axis. The program being recorded must use a
unique program number or else the program will be ignored.
Command
L Us the PGM? command to check program number
Description: o
availability and use the ERA command to erase any
previously recorded programs. Each program has a size
limit of 4Kb.
Returns: A read operation in not available for this command
NPGMX — Standard syntax
NPGM? — Read a binary representation of written program numbers
If programs 1 and 2 are written it will return 3
If programs 1 and 4 are written it will return 9
If only program 1 is written it will return 1
Syntax: If only program 3 is written it will return 4
Error(s):
PGMX — Missing axis number [30]
nPGM — Missing program number parameter [28]
Parameter n[int] — Axis number
Description: X[int] — Program number to be recorded
Parameter N —1to099
Range: X —1to16
Related
_ END, EXC, LST, ERA
Commands:
Example: 1PGM3 |AX|s 1, Begin recording program. Save program
as program 3
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PGS Run Program At Start-Up

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
Command This command is used to set a program to run immediately
Description: on start-up. Only one program per axis can run on start up.
A read operation returns a value for the specified axis in the
, format below:
Returns:
0 — No program set to run
1-16  — Program set to run on start-up
NPGSX — Standard syntax
OPGSX — Missing axis number, all axes set program to run on start-up
NPGS? — Read program(s) set to run on start-up
Syntax:
y Error [#]:
PGS? — Read operation with missing axis number [27]
nPGS — Missing program set to run on start-up parameter
[28]
nfint] — Axis number
Parameter L]
N X[float] — Program set to run on start-up
Description:
? — Return number of program set to run on startup.
N —0to99
Parameter X — 0 No brogram
Range: program
1 to 16~ Specific program set to run on start-up
Related
. LST, PGM
Commands:
6PGS5 | Axis 6, set program 5 to run on start-up
0OPGS16 | All axes, set program 16 to run on start-up
Example: -
3PGS? | Axis 3, Read program to run on start-up
3PGSO0 | Axis 3, Set no program to run on start-up
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Set Feedback Constants

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
Command This command is used to set the encoder feedback gain
Description: constants for a specified controller.
, A read operation returns the encoder feedback constant
Returns: - .
values for the specified axis.
NPIDx1,x2,X3 — Standard syntax
nPID? — Read encoder feedback constant values
Syntax: Error(s):
PIDx1,x2,X3  — Missing axis number [30]
PID? — Read operation with missing axis number [27]
nPID — Missing encoder feedback constant parameters
[28]
n[int] — Axis number
x1[float — Kp (proportional constant
Parameter [l » (Prop )
L x2[float] — Ki (integral constant, stepper only)
Description: o
x3 [float] — Kad (derivative constant, stepper only)
? — Read encoder feedback constants and values
n -1t099
Parameter x1 —0.000 to 2.000
Range: X2 —0.000 to 2.000
X3 —0.000 to 2.000
Related
. FBK, ENC, POS
Commands:
5PID.02, .04, .05 |Axis 5, Set encoder feedback constants
to0 0.02, 0.04 and 0.05, respectively
Example: 2PID.03,, |Axis 2, Set encod_er feedback constant
Kp to 0.03, other constants remain unchanged
4PID,, .07 |Axis 4, Set encoder feedback constant
Kad to 0.07, other constants remain unchanged
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POS)

Position

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to read the position information from
Description: the specified axis controller
A read operation returns the position values in mm for the
Returns: specified axis in the following format:
[Theoretical position in mm, Encoder position in mm]
[Theoretical position in degrees, Encoder position in degrees]
NPOS? — Standard syntax
Syntax:
y Error(s):
POS? — Read operation with missing axis number [27]
Parameter n[int] — Axis number
Description: ? — Read position values
Parameter
) N —1to99
Range:
Related
i MVR
Commands:
Example: 4P0OS? Axis 4, Read position values
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REZ Set Resolution

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
Command This command is used to set the DAC (digital to analog
Description: converter) steps per micron resolution for the specified axis.
, A read operation returns the resolution value in steps per
Returns: . ige -
micron for the specified axis.
NREZX — Standard syntax
NREZ? — Read steps per micron resolution value
Syntax: Error(s):
REZ? — Read operation with missing axis number [27]
REZX — Missing axis number [30]
NREZ — Missing steps per micron resolution parameter [28]
n[int] — Axis number
Parameter _ ) . :
Description: X[float] — Steps per micron resolution (steps/mili-degrees) (default is 8,000)
' ? — Read steps per micron resolution value (steps/milli-degrees)
Parameter N —1t099
Range: X — 010999999 DAC steps per micron (steps/milli-degrees)
Related
) None
Commands:
9REZ25 | Axis 9, Set resolution to 25 steps/micron
[steps/milli-degrees]
Example: -
3REZ? | Axis 3, Read steps/micron [steps/degrees]
resolution value
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RST

Perform Soft Reset

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to perform a soft reset of the
specified axis. Unsaved settings will be lost. In a multi axis
Command stack, if only one axis is restarted using this command and
Description: ANR is set to 0, that axis will address as “1”, even if
another axis is already addressed as “1” causing an axis to
become unresponsive. To correct this, restart all axes.
Returns: A read operation cannot be used with this command.
) NRST  — Standard syntax
Syntax:
ORST  — All axes execute soft reset
Parameter . )
L n[int] — Axis number
Description:
Parameter
_ N —1t099
Range:
Related
) None
Commands:
Example: 8RST Axis 8, execute soft reset
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RUN Start Synchronous Move
’ During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to start a global synchronous move
Description: previously set up by using the MSA or MSR commands.
Returns: A read operation cannot be used with this command.
Syntax: RUN — standard syntax
Parameter )
Description:
Parameter )
Range:
Related
_ MSA, MSR
Commands:
3MSR5;4MSR5 | Axis 3, setup 5 mm[degrees] move;
Example: Axis 4, setup 5 mm [degrees] move
ORUN | All axes, Execute synchronous moves
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SAV Save Axis Settings

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to save all settings for the specified
Description: axis. This allows an axis to be configured on power up.
Returns: A read operation cannot be used with this command.
) NSAV - Standard syntax
Syntax: :
O0SAV — All axes save settings
Parameter - i
L nlint] — Axis number
Description:
Parameter
_ N —0to99
Range:
Related
) None
Commands:
Example: 16SAV | Axis 16, save settings
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STA |

Status Byte

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
Command This command is used to check the status register for a specified
Description:  axis.
A read operation will return an integer from 0 to 255 describing
the status of the axis. The byte must be decoded in binary to
determine the value of each bit.
Bit 7 6 5 4 3 2 1 0
Name | ERR | ACC | CNST | DEC | STP | PGM | PLS | NLS
Note: Bits 2, 1 and 0 are unused
Bit7: 1 - One or more errors have occurred. Use ERR? Or CER to
clear.
0 — No Errors have occurred.
Bit6: 1 — Currently in Acceleration phase of motion.
0 — Not in Acceleration phase of motion.
) Bit 5: 1 — Currently in Constant Velocity phase of motion.
Returns: 0 — Not in Constant Velocity phase of motion.
Bit 4: 1 — Currently in Deceleration phase of motion.
0 — Not in Deceleration phase of motion.
Bit 3: 1 — Stage has stopped. (In Closed Loop Stage, is in the deadband)
0 — Stage is moving. (In Closed Loop, Stage is out of deadband)
Bit 2: 1 - A Program is currently running
0 — No program is running
Bit 1: 1 — Positive Switch is Activated
0 — Positive Switch is not Activated
Bit 0: 1 — Negative Switch is Activated
0 — Negative Switch is not Activated
NSTA? — Standard syntax
Error(s):
Syntax: (5) o
STA? — Read operation with missing axis number [27]
NSTA — Missing read operation parameter [28]
Parameter n[int] — Axis number
Description:  ? — Read status register
Parameter
) n —1to99
Range:
Related
] None
Commands:
Example: 6STA? Axis 6, Read status register
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STP Stop Motion

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v

Command . . . - .

. . This command is used to stop motion for a specified axis.
Description:
Returns: A read operation cannot be used with this command.
) NSTP  — standard syntax
Syntax:
OSTP— All axes execute stop
Parameter . .
.. n[int] — Axis number
Description:
Parameter
. N —0to99
Range:
Related
. EST,DEC
Commands:
Example: 8STP | Axis 8, execute stop
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SVP Save Startup Position

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to set the startup position. Default is
Command 0. This setting does not require the SAV command to save it
Description: into memory. It also does not change with a DEF command.
To reset the Startup position to the default, send nSVPO.
Returns: A read operation returns the Startup position setting for the
' specified axis.
NSVP — Standard syntax
Syntax: OSVP — Missing axis number, command accepted as standard
syntax
n[int] — Axis number
Parameter .
L X[float] — Startup Position mm
Description: .
? — Read Startup Position
Parameter N —0to99
Range: X — TLN (-999.999999mm) to TLP(999.999999mm)
Related
) None
Commands:
Exambple: 4SVP | Set current position to Startup position
ple: 25VP2.3 | Set startup position to 2.3mm
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SYN | Sync

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used in a program together with the wait
Command ) . .
L for sync [WSY] command in order to synchronize motion
Description: .
between multiple axes.
Returns: A read operation cannot be used with this command.
NSYN  — Standard syntax
Syntax: OSYN — Missing axis number, command accepted as standard
syntax
Parameter - i
L nlint] — Axis number
Description:
Parameter
_ N —0to99
Range:
Related
_ WSY
Commands:
Example: 4SYN | Send sync to axis 4
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TLN Negative Soft Limit Position

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to set the desired negative soft limit
position, using absolute position, for the specified axis. The
Command . - .
o negative soft limit position value must be less than the
Description: I, . o,
positive soft limit position value [TLP] for the command to
be accepted.
, A read operation returns the negative soft limit position
Returns:
value.
NTLNX — Standard syntax
NTLN? — Read negative soft limit position value
OTLNX — All axes set limit position value
Syntax: NTLN  — Set current position to negative limit
Error(s):
TLN? — Read operation with missing axis number [27]
nfint] — Axi b
Parameter i dsmamber.
L X[float] — Negative soft limit position
Description: _ o
? — Read negative soft limit position
Parameter N —0to99
Range: X —-999.999999 to TLP mm [degrees]
Related
. TLP
Commands:
2TLNO.0O05 | Axis 2, Set negative soft limit position
to 0.005 mm [degrees]
6TLN? | Axis 6, Read negative soft limit position
Example: value
1TLN | Axis 1 Set the negative limit to the current
position
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TLP Positive Soft limit Position

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to set the desired positive soft limit
position, using absolute position, for the specified axis. The
Command . - o
o positive soft limit position value must be greater than the
Description: . L -
negative soft limit position value [TLN] for the command to
be accepted.
, A read operation returns the positive soft limit position
Returns: o :
value for the specified axis.
NTLPX — Standard syntax
NTLP? — Read positive soft limit position value
OTLPX — All axes set limit position value
Syntax: nTLN  — Set current position to negative limit
Error(s):
TLP? — Read operation with missing axis number [27]
nfint] — Axis number
Parameter Lint] . R
L X[float] — Positive soft limit position
Description: - R
? — Read positive soft limit position
Parameter N —0to99
Range: X — TLN to +999.999999 mm [degrees]
Related
. TLN
Commands:
4TLP10.005 | Axis 2, Set positive soft limit
position to 10.005 mm [degrees]
OTLP? | Axis 9, Read positive soft limit position
Example: value
1TLP | Axis 1 Set the positive limit to the current
position
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TRA |

Perform Trace

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v
This command is used to execute a trace of the specified
Command axis. In lieu of the trace beginning at value stored in x3, a
Description: TTL logic pulse to an 10 pin [IOF] [10D] can be used to
trigger the trace function from an external source.
Returns: A re._aq operqtion returns the position samples taken for the
specified axis.
NTRAX1,x2,x3 — Standard syntax
nTRA? — Read position values
OTLPx1,x2,x3 — All axes execute trace
Syntax:
Error(s):
TRA? — Read operation with missing axis number [27]
NTRA — Missing parameters [28]
n[int] — Axis number
X1[int]  — Number of samples taken (default is 1000)
Parameter . : .
L x2[int]  — 10kHz /Sampling frequency (default is 1)
Description: _ - - :
x3[float] — Trace starting position (default is immediate)
? — Read number of position samples collected
n —0to99
Parameter x1 — 110 9000
Range: X2 — 1 t0 1000 Servo clocks per cycle
X3 — 000.000001 to 999.999999 mm [degrees]
Related DAT, IOF, IOD
Commands:
5TRAS5,10,1 | Axis 5, execute trace with 5
samples at a sampling frequency of 1kHz starting
ata position of 1 mm [degrees]
Example:

3TRA2000,,

2000 samples at
starting at the

| AXis 3, execute trace with
a sampling frequency of 10kHz
current position
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VEL ]

Velocity

MICTON X,

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v v
This command is used to set the desired velocity for the
specified axis. The velocity may be changed on-the-fly by
Command . . .
o sending another VEL command during motion. The
Description: - .
velocity value should be lower than the maximum allowable
velocity [VMX] for the command to be accepted.
Returns: A read operation returns the velocity value in mm/s for the
' specified axis.
NVELX — Standard syntax
NVEL? — Read velocity value
OVELX — Missing axis number, all axes set velocity
Syntax:
Error [#]:
VEL? — Read operation with missing axis number [27]
NVEL — Missing velocity parameter [28]
nfint] —Axi b
Parameter L1 1S number
N X[float] — Vvelocity value
Description: _
? — Read velocity value
Parameter N —0to99
Range: X — 000.001 to VMX (999.999 mm/s) [degrees/s]
Related
) VMX, REZ
Commands:
1VEL.25 |Axis 1, Set velocity to 0.25mm/s [degrees/s]
Example: -
S5VEL? |Axis 5, Read velocity value
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VER Firmware Version

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v

Command This command is used to check the firmware version for the

Description: specified axis.

, A read operation returns the firmware version for the
Returns: e -
specified axis.
NVER? — Standard syntax
Syntax: Error(s):
VER? — Read operation with missing axis number [27]
NVER — Missing read operation parameter [28]

Parameter n[int] — Axis number

Description: ? — Read firmware version
Parameter

) N —1to99

Range:

Related
) None
Commands:
Example: 11VER? Axis 11, Read firmware version
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Maximum Allowable Velocity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used to read the maximum allowable
Command X . . .
S velocity for a specific axis. This value is calculated based on
Description: ) .
the steps per micron parameter in the REZ command.
, A read operation returns the maximum allowable velocity
Returns: . oo .
value in mm/s for the specified axis.
NVMX? — Read maximum allowable velocity value
Syntax: Error [#]:
VMX? — Read operation with missing axis number [27]
NVMX — Missing read operation parameter [123]
Parameter nfint] — Axis number
Description: ? — Read maximum allowable velocity value
Parameter
) N —1to99
Range:
Related
) REZ, VEL
Commands:
- . .
Example: 4VMX 7 |Axis 4, Read maximum allowable
velocity value
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VRT Encoder Velocity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v

Command This command returns the actual velocity calculated from

Description: the encoder.
Returns: A read operation returns the encoder velocity in mm/s.

NVRT? - standard syntax

Syntax:

y Error [#]:

VRT? — Read operation with missing axis number [27]
Parameter . _
L n[int] — Axis number

Description:

Parameter
. N —1t099

Range:

Related
. POS
Commands:
Example: SVRT? |Axis 5, Read encoder velocity
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WST Wait For Stop

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
Command This command is used in a program to wait until motion is
Description: completed to begin executing the next command.
Returns: A read operation cannot be used with this command.

NWST  — Standard syntax

Syntax: WST — Missing axis number, command accepted as standard
syntax
Parameter . )
L n[int] — Axis number
Description:
Parameter
. n —1t099
Range:
Related
. PGM
Commands:
Example: TWST Axis 7, Wait for motion to stop before

executing next command
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WSY Wait For Sync

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v
This command is used in a program together with the sync
Command . . .
o [SYN] command in order to synchronize motion between
Description: .
multiple axes.
Returns: A read operation cannot be used with this command.
NWSY — Standard syntax
Syntax: WSY — Missing axis number, command accepted as standard
syntax
Parameter - )
L nlint] — Axis number
Description:
Parameter
) N —1to099
Range:
Related
) SYN
Commands:
1WSY | Axis 1, Wait until sync command is
Example: received before executing next
command
||||Cr0n|xusA 8l|Page
PRECISION MOTION SOLUTIONS Rev 2.01




WTM Wait For Time Period

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
Command This command is used in a program to wait for a specified
Description: period of time before executing the next command.
Returns: A read operation cannot be used with this command.
NWTMX — Standard syntax
Syntax: WSTX — Missing axis number, command accepted as standard
syntax
Parameter n[int] — Axis number
Description: X[int] — Time
Parameter N —1t099
Range: X — 00 999999 milliseconds
Related
_ PGM
Commands:
Example: 2WTM4 2 Axis 2, Wait for 4_2 milliseconds before
executing next command
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Zero Position

MICTON X,
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During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v

Command This command is used to set the absolute zero position for

Description: the specified axis.
Returns: A read operation cannot be used with this command.

NZRO - standard syntax

Syntax:

y Error [#]:

ZRO — Missing axis number [123]
Parameter . )
L n[int] — Axis number

Description:

Parameter
N —1t099

Range:

Related
) None
Commands:
Example: 1ZRO Axis 1, set current position as absolute zero
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Error Messages

Error . L.
Number Name Description
. The Receive Buffer has reached or exceeded
10 Receive Buffer Overrun . .
maximum capacity.
n Motor Disabled The command that ’rrlgger'ed‘ this error was frying to
move the servo while it was disabled.
The command that triggered this error was trying to
12 No Encoder Detected access encoder data when no encoder was
attached.
13 Index Not Found The controller move"d across the full range of motion
and did not find an index.
14 Home Requires Encoder The HOM command requires an encoder signal.
15 Move Limit Requires The MLN and MLP commands require an encoder
Encoder signal.
The command that triggered this error only supports
20 Command is Read Only read operations. The command must be followed by
a question mark to be accepted. Ex: XXX?2
One Read Operation Per Multiple read opero’rlorjs on the same commond Ilqe.
21 : Only one read operation is allowed per line, even if
Line
addressed to separate axes.
Too Many Commands On The maximum number of allowed commands per
22 Y Line command line has been exceeded. No more than 8
commands are allowed on a single command line.
. .. The maximum number of characters per command
Line Character Limit . .
23 line has been exceeded. Each line has an 80
Exceeded o
character limit.
The controller could not find an axis number or the
24 Missing Axis Number beginning of an instruction. Check the beginning of
the command for erroneous characters.
The controller could not find a 3-letter instruction in the
25 Malformed Command input. Check to ensure that each instruction in the line
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26

Invalid Command

The 3-letter instruction entered is not a valid
command. Ensure that the 3-letter instruction is a
recognizable command.

27

Global Read Operation
Request

A read request for a command was entered without
an axis number. A read request cannot be used in a
global context.

28

Invalid Parameter Type

1. The parameter entered does not correspond to the
type of number that the instruction requires. For
example, the command may expect an integer

value, therefore sending a floating point value will
trigger this error.

2. The allowable precision for a parameter has been
exceeded. For example, velocity can be specified
with a precision of 0.001 mm/sec. If a more precise

velocity value of 0.0001 mm/sec is entered, this error

will be triggered.
Refer to the command pages for the type of
parameter that each command expects.

29

Invalid Characterin
Paramefter

There is an alpha character in a parameter that
should be a numeric character.

30

Command Cannot Be
Used In Global Context

The command entered must be addressed to a
specific axis number. Not all commands can be used
in a global context. Check the specific command
page or the table of commands for more info.

31

Parameter Out Of Bounds

The parameter is out of bounds. The current state of
the conftroller will not allow this parameter to be used.
Check the command page for more information.

32

Incorrect Jog Velocity
Request

The jog velocity can only be changed during motion
by using a new JOG command. If the VEL command
is used to change the velocity, this error will be
triggered. The VEL command can only be used to
change velocity during motion initiated by the move
commands [MVR, MVA, MSR, MSA].

38

Not In Jog Mode

Sending a JOG command during motion inifiated by
a move command will frigger this error. To initiate Jog
Mode, the controller should be at stand-sfill. To
change velocity during a move, use the VEL
command.

34

Trace Already In Progress

This error is triggered when a new trace command is
received after a trace is already in progress. Trace
settings may be modified only if the tfrace hasn't
started recording data. Otherwise, wait until the frace
has finished before modifying the frace settings.

85

Trace Did Not Complete
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An error occurred while recording tfrace data. Try the
operation again.
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Command Cannot Be

Only certain commands can be executed when

36 Executed During Motion motion Is in progress. Chec;k. the command pages for
information on individual commands.
If a requested move will take the controller outside of
37 Move Outside Soft Limits | the preset fravel limits, then the command will not be
executed.
38 Read Not Available For This error is triggered by a read request from a
This Command command that does not support a read operation.
Program Number Out of The number entered for the program number was
39 .
Range either less than 1 or greater than 16.
Program Size Limit The program has exceeded the character limit of 4
40
Exceeded Kb.
41 Program failed to Record Error in recording program. Eros_e program and try
operation again.
42 End Command Must Be The End command used to end a program must be
on its Own Line on a separate line from all other instructions.
43 Failed o Read Program An error occurred while ’rmpg fo regd a program. Try
the Operation again.
44 Command Only Valid The command that triggered this error is only suitable
Within Program for use within a program.
A program already exists for the indicated program
45 Program Already Exists parameter. The program must be erased with the ERA
command before being written again.
The indicated program does not exist. This error can
46 Program Doesn’t Exist occur when you try to execute a program number
that has not had a program assigned fo it.
Read Operations Not . . .
47 Allowed Inside Program Read Operations are not permitted in programs.
48 Command Not Allowed | The command that friggered this error was given while
While Program in Progress a program was executing.
50 Limit Activated Motion in the direction of the activated limit switch is
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. The requested move will take the confroller outside of
S1 End of Travel Limit . . o
its valid travel range, therefore the move is disallowed.
A Home or a Move To Limit Procedure is in progress.
50 e [ Proeres Motion commands are disallowed during this fime. A
STP or EST command can be used to terminate the
Home, and then a motion command can be sent.
The I/O Function in question is already assigned to
53 IO Function Already In another I/O pin. Some Functions can only be
Use assigned to one pin at a fime. See the
documentation for each function for more details.
Limits Are Not Configured Bq’rh Limit S.Wifc.hes are oc’rjve, SO mo’rion‘is QIsoIIowed
55 Properly in both directions. Most likely the LPL (Limit Polarity
command) sefting should be switched.
80 Command Noft Available | The command entered is not supported in this version
in this Version of the firmware.
81 Analog Encoder Not The current version of firmware installed does not
Available In this Version support Analog Encoders.
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8. Pin Quts

8.1.1 Power Pin-Out
Pin ‘ Descripfion
1 +24V
2 GND
8.1.2 Motor/Encoder Pin-Out
Pin Description
1 Motor Phase 1
2 Motor Phase 2
3 N/C
4 N/C
5 Motor GND
6 Limit Switch +
7 Limit Switch -
8 A+
2 B+
10 Index+
11 +5V
12 Signal GND
13 | A-
14 B-
15 Index-
8.1.3 RS-485 Input
Pin Description
1 +24VDC
2 24V GND
3 RS485 A
4 RS485 B
5 ID In
6 RS485 GND
8.1.4 RS-485 Output
Pin Description
1 +24VDC
2 24V GND
3 RS485 A
4 RS485 B
5 ID Out
6 RS485 GND
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