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Command Index

Command Description Page Command Description Page
ACC Acceleration 27 LSP Lead Screw Pitch 72
AMX Maximum Acceleration 28 LST Program List 73
ANR Set Axis Number 29 MCM Maximum Motor Current 74
CER Clear Errors 30 MCR Motor Current Reduction 75
CVG Current Velocity Gain 31 MCS Motor Current Setting 76
CVL Correction Velocity 32 MFE Max Following Error 77
CVP Pulse at Constant Velocity 33 MLN Move to Negative Limit 78
DAT Trace Data Export 34 MLP Move to Positive Limit 79
DBD Closed Loop Deadband 35 MOT Toggle Motor On/Off 80
DEC Deceleration 36 MPL Motor Polarity/Direction 81
DEF Restore Defaults 37 MSA Synchronous Move — Absolute 82
EAD Set Encoder Type 38 MSR Synchronous Move - Relative 83

EFF Encoder Filter 39 MTC Motor Control Type 84
EMF Back EMF Constant 40 MTP Motor Pole Pitch 85
ENC Encoder Resolution 41 MTV Motor Voltage 86
END End Program Recording 42 MVA Absolute Move 87
EPL Encoder Polarity/Direction 43 MVR Relative Move 88
ERA Erase Program 44 PGL Loop Program 89
ERR Read Errors 45 PGM Program Mode 90
EST Emergency Stop 46 PGS Run Program At Start-Up 91
EXC Execute Program 47 PID Set Feedback Constants 92
FBK Set Control Loop Mode 48 PIP Pulse at Position Interval 93
FFP Feed Forward Parameter 49 POS Position 94
FSR Full Steps Per Revolution 50 PTP Pulse at Target Position 95
HAC Home Acceleration 51 PWM PWM Operating Frequency 96
HCG Home Configuration 52 REZ Motor Resolution 97
HOM Move to Home 53 RUN Run Synchronous Move 98
HST Hard Stop Detection 54 SAV Save 99
HVL Home Velocity 55 SCM Stepper Control Method 100
IDN Identification Name 56 STA Status Byte 101
INI Initialize BLDC Phasing 57 STP Stop Motion 102
INP In Position 58 SvP Startup Position 103
I0OD 1/O Direction 59 SYN Sync 104
IOF I/O Function 60 TLN Negative Soft Limit Position 105
IOP I/O Polarity 61 TLP Positive Soft Limit Position 106
10S I/O Status 62 TRA Trace 107
IWL Integrator Windup Limit 63 VEL Velocity 108
JAC Jog Acceleration 64 VER Firmware Version 109
JOG Jog Mode 65 VMX Maximum Velocity 110
LCG Limit Configuration 66 VRT Encoder Velocity 111
LDP Load Parameters 67 WST Wait For Stop 112
LDR Limit Switch Direction 68 WSY Wait For Sync 113
LPF Low Pass Filter 69 WTM Wait For Time Period 114
LPL Limit Switch Polarity 70 RO Zero Position 115
LRB Limit Rebound 71
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I. Infroduction

1.1  Product Description

The NanoDrive is a high-performance single axis integrated piezo, stepper, 3-phase
brushless, and DC motor conftroller/driver designed to be used as a standalone single axis
unit or stacked as a compact multi-axis module. The NanoDrive is capable of driving a
motor with a step size resolution of less than 1 nm (motor dependent). The closed loop
resolution is dependent on the resolution of the encoder.
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Connectors
1. 1/O and Communication - Male 12-Pin Harwin Gecko Connector
2. Communication and Power - USB-C Connector (PD Compatible — 100W Max)
3. Power - Male 6-Pin Harwin Gecko Connector
4. LED Power/Error Indicator
a. Teal - Performing boot-up sequence
b. Blue - Initializing
c. Red - Error
d. Green - Normal Operation
5. Moftor, Encoders, and Limits - Male 26-Pin Harwin Gecko Connector
6. Mulfi-axis Connectors — Female 24-Pin Connector

e See Appendix for connector pinouts and suggested mating connectors
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1.2 Features

e Integrated confroller/driver for various motor types
o 2-Phase Stick-Slip Piezo
o Bipolar Stepper
o 3-Phase Brushless
o DC Motors
e Support for the following encoder types
o Incremental (A-B Quadrature and Z Index)
o Absolute (BiSS-C Protocol)
Compact, modular design
Configurable as a standalone unit or stackable up to 16 axes
Open loop/closed loop operation (motor dependent)
Open loop resolution of less than 1 nm (motor dependent)
Closed loop resolution dependent on the encoder (typically 2nm)
USB interface (one interface for all axis)
USB Power Delivery capable of supplying 100W (20V/5A)
Windows GUI, and LabVIEW VI

1.3 Package Contents

If the product is damaged or if there are missing components, please contact MICRONIX USA
immediately. Do not discard product packaging in case of return shipment.

Package Contents:

¢ NanoDrive Controller
Quick Start Guide
Power Supply
USB-C to USB-A Cable
Adapter Cable(s)

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com



NanoDrive Motion Controller

Reference Manual

2. Quick Start Guide
2.1  Quick Start Guide Overview

The following Quick Start Guide is infended to provide a basic sef-up of the NanoDrive in
the least amount of time. The following paragraphs will provide a walkthrough of the steps
needed to set up the controller and verify that the system is working correctly.

1. Install USB Drivers

a. For Windows 10 and beyond, the native inbox driver will automatically be
installed once the NanoDrive device is connected to the PC upon first-time USB
connection.

b. For OS versions prior to Windows 10 (e.g. Windows 7 and Windows 8), users will
need to manually install ST's STM32 Virtual COM Port Driver (STSW-STM32102).
The software/drivers can be downloaded from ST website:
https://www.st.com/en/development-tools/stsw-stm32102.html

2. Connect Motion Device

a. A single NanoDrive controller is capable of driving a piezo, stepper, 3-phase
brushless, or DC motor. It supports both sr incremental and absolute BiSS-C
encoders.

b. The NanoDrive is typically shipped with pre-configured parameters for a
particular stage & encoder type. There is a label on the side of the NanoDrive
that lists out the stage part number.

c. Due to the different modes of operation for each motor and encoder type,
users should pair the NanoDrive to the specified stage and encoder.

i. Warning: Failure to pair the NanoDrive configuration to the correct
stfage motor type and encoder type can result in damage fo both
stage and controller.

ii. Consult the respective stage and controller datasheets for compatibility

d. Once the stage is verified to be matched with the corresponding NanoDrive,
connect the female 26-pin motor cable from the stage to the Motor/Encoder
connector on the NanoDrive. Note that the Motor/Encoder connector should
only be connected or disconnected while the NanoDrive is NOT powered.

4

e. Ensure that the latches are properly secure to the NanoDrive after connecting
the 26-pin motor cable. The 26-pin connection will have a retention force
holding the connectors in place.

2-5
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3. Powering On the Confroller
a. A 6-Pin Gecko connector to 2.1mm Plug Barrel Plug adapter cable is provided
with each NanoDrive.
b. Connect the 6-pin adapter cable to the NanoDrive. Confirm that the
connection is securely fastened by checking if the metal latches are visible on
both sides of the connection.

i
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c. Connect the controller to its included power supply.

i. The NanoDrive can also be powered with a 12V - 55V regulated power
supply with the correct amperage rating.

d. Each NanoDrive requires up to 5A depending on the motor settings. If powering
a stack; add up the current requirements of the individual controllers o
determine the necessary power supply for the stack.

e. Once powered on, the NanoDrive will start its bootup process with the status
indicated by the LED color. This process takes a few seconds; once the LED is
green, the NanoDrive is ready for use..

4. Connect Module/Stack to PC
a. Use the supplied USB-C cable to connect the NanoDrive controller to the
communicating PC. Only one USB cable is required per module/stack.

2-6
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5. Check COM Port
a. It is necessary to note the COM Port assigned to the NanoDrive when
connecting to a PC. In Windows, this can be done by checking Device

Manager.

b. After powering up the conftroller (Step 3), note the USB Serial Port assigned. See
the figure below showing a snapshot of the Device Manager window:

¥ Metwork adapters
t'ﬂ Portable Devices
5 'F Ports (COM & LPT)
‘? USB Serial Port (COM4) «—— Connected NanoDrive
&-Jl} Processors is assigned to COM4

-4 Sound, video and game controllers

6. COM Port Drivers (Window OS before Windows 10 only)
a. For operating systems before Windows 10, the STM32 Virtual COM Port Driver is
required for the system to recognize and communicate with the NanoDrive.
b. Install the STSW-STM32102 driver from ST website.
https://www.st.com/en/development-tools/stsw-stm32102.html

7. Confinue to Quick Start NanoDrive Motion Controller Platform
a. The following section will help you get running with the Motion Controller
Platform program.

Reference Manual

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com

2-7



NanoDrive Motion Controller

Reference Manual
2.2 Quick Start Micronix Motion Controller Platform

The following Quick Start Guide is intended to provide a basic set-up of the Micronix GUI
program. The following details will provide a walkthrough of the steps needed to install the
program and verify that the system is working correctly.

1. Pre-Installation
a. This guide assumes you have already completed the previous Quick Start guide
and that the controller is on and connected to a COM port on your computer.
2. Install
a. Toinstall the Micronix Motion Confroller Platform, run the installation file from the
supplied USB and follow the onscreen instructions.
3. Run
a. Theinstaller will place a shortcut to the Micronix GUI program on your desktop.
Make sure that your NanoDrive is powered on and connected to a valid COM
port as discussed in section 2.1
Open the start menu
Open the ‘All Programs’ tab
Open the MICRONIX USA folder
Run the Micronix MCP program

®a200

2-8
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2.3 Using the Micronix Motion Controller Platform

1. Connect to the NanoDrive via USB or Ethernet

[0 Micronix Motion Controlier Platform :

File System Settings

Commands | Motion | Program Creator | System | Configuration

Response

Terminal | Respense | Command Description

ACC - Acceleration

AMX - Max Acceleration

ANR - Set Axis Number

CER - Clear Errors

DAT - Dump Trace Data

DBD - Closed Loop Deadband

DEC - Deceleration

EAD - Set A/D Encoder

ENC - Set Encoder Resolution

END - End Program Recording

EPL - Encoder Polarity

ERA - Erase Program

ERR - Read and Clear Errors

EST - Emargency Stop

EXC - Execute Program

FBK - Set Open or Closed Loop

HOM - Home

JAC - log Accel and Decel
100G - Joe Mode

——-——— =

Status Byte : $ & ¢ &

Reference Manual

User should select the
appropriate communication

that conftroller is connected to.

Once the communication is
established, the terminal will
populate with controller
information. Once completed,
the system is ready for use.

a. For IP connection over Ethernet, use the additional NanoDrive-EXP add-on board.
Refer to the NanoDrive-EXP reference manual for details.

2. Once connected to the NanoDrive via USB or Ethernet, the MCP program will poll the

number of available axes(up fo 8 by default)

a. To bypass the 8-axis limit, navigate to the System Settings menu > Preferences >

Advanced tab 2> Check the “Unlock Axis Select” and adjust the Maximum Scan Limit

to the desired number of axes.

M Micronix Motion Controller Platform

File | System Settings

Standard|

Warning

These parameters typically

should not be modified unless

your system requires more ) —=s
than eight axis. Axis Search Limit

Maximum Scan Limit

m I C ro n IXUSA Rev: 2.06
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3. The Commands tab allows the user to manually send MMC commands, query NanoDrive

parameters, and see command descriptions.

Appends the “2" character
to the end of the command

Sends the command in the textbox.
Likewise, the “Enter” key can be
used to send the command

M Micronix Motion Controllefflatform

File

System Settings

Commands | Motion | Program

Reference Manual

Response

Terminal | Response | Command Description

Can be used to send
Micronix ASCIl commands

List of some common
Micronix ASCIl commands.
Refer to the Section 5
Command for the full list of
available commands

COM112
COM112: Open

ACC - Acceleration

AMX - Max Acceleration

ANR - Set Axis Number

CER - Clear Errors

DAT - Dump Trace Data

DBD - Closed Loop Deadband

DEC - Deceleration

EAD - Set A/D Encoder
ENC - Set Encoder Resolution
ND - 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
_i0G - Joz Mode

#NanoDrive v2.9.110

2VER?
3VER?
4VER?
5VER?

-> 6VER?
> JVER?

8VER?

| [Discover Com plete!

Status Byte :

Various flags signaling Drive Status
Hover over the icons to understand their context.

Terminal
Display of sent
commands
and received
responses

Dropbox Menu to change Axis

Response subtab provides
contfext to the commands sent.

(1 Mieronix Motion Cantroller Platform

ACE - Aceizramion
AMX - Man Acceleration

52 Loop Dezcband

Deceleration
EAD - Sct A/D Encoder
ENC - Se1 Encoder Resoution
END - End Program Recording
EPL - Encoder Polarity
ERA - Erase Program
ERR - Readt ond Cleer Errors
E5T - Emergency Stop
EXC - Exacute Program
FBI - Set Open or Dosed Loop
HOM - Home

comT3

Hover sboue statuc bytes to chack their meaning.

Command Description subtab
provides an explanation, and an
example of the command
selected from the Command List

[0 Micronis Motion Cantraller Platiarm

File  System Settings

Commands | Motion | Program Creatar | System | Configuration
®

Description:
ACC - Acesieratan ™
AMIC - Max Acceleration
ANR -5t Axis Nuraber
CER - Cler Errors accepted
DAT- Dump Trace Dats

DED - Closas Loop Deatnand
DEC- Deceienation

£AD - Se1 A/D Encoser

EST - Emengency Siop

BIC- Erccute Progrem

FBK- St Dpen of CIosed 10op
HOM - Home

JAC-Jog Accal and Decel

JOG - Joe Mude

Example:

Status Byte :

command is usac to sat the desi
2w, distinct from the decelerstior
be less than the maximum acceleration [AMX] for the command ta be

acesleratian for the specified
he acceleration value must

3ACCO.250  Axis 3, Set acceleration to 0.25mm/s2

Hover above status byles to check their meaning.

MICroniX..

PRECISION MOTION

SOLUTIONS

Rev: 2.06
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4. The Motion tab can be used tfo initialize and perform various types of motion.

M Micronix Motion Controller Platform - O X

File System Settings

[Commands Voion Pragram Cesor Syt Congurstn.

Position (-] Motion

Targetpos1 [ 0.000000

' 0.000000

500 | Number of Samples
.:’I Dizable Motor
()] Ermti= Motor | Bk Servo Clocks Per Sample
: 1
Homwod o m Starting Position

? liveGraph ~ © Display Data ‘

Open Graph

COM13 Close Port Hover above status bytes to check their meaning.

| COM13 : Open ] | Open Ethemnet l I Status Byte : :

a. Piezo motors require no initialization routine. They only need to be enabled by using
the MOT command or by enabling the motor as shown below.

F

C‘. Dizable Motor
(@) Enable Matar

b. The initialization process will vary depending on motor type. See the Appendix 6.5 for
the initialization routine of other motor types.

c. Once enabled, the motor can perform any of the position moves or homing routines
in the Motion tab.

Motion (-)

TargetPos1 [ 0-000000 i
Target Pos 2 I 0.000000 | AR
Increment 0.000000 I mm

Homing ©

Home

Move Negative Limit

Move Positive Limit
m I Cro n I Rev: 2 MICRONIX USA, LLC
USA ev: 2.06 Fountain Valley, California
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d. The startup configuration of the NanoDrive will differ depending on the motor type.

i. Piezo & Stepper Motors — Start in open loop mode as factory default. An
encoder is not required for this mode. Use the FBK command fo put the
NanoDrive in a closed loop configuration. Note that all closed loop
configurations will require encoder feedback. These changes can be made in
the System tab. Reference section 5.8 for details on the FBK command.

ii. 3-Phase Brushless & Brushed DC Motors — Start in closed loop mode. Both motors
require encoder feedback for proper operation. They cannot operate in open
loop mode.

5. The System tab can be used to change the configurations settings of the NanoDrive.

M Micronix Motion Controller Platform - O X
File System Settings
Commands | Motion | Program Creator | System | Configuration

Axes

(@) Linear () Angular
4 ManoDrive Devices Max Velocity - —

Axis 1: NanoDrive T 1 Control
Max Acceleration

Jog Acceleration [ [500 Loop| 0: Open Loop

+ Travel Limit B [999

Axis 1: Startup Parameters ~ © | -TravelLimit |3 -999

Name Value
Firmware Version ManoDrive_v2.9.1

Accelzration 0 mm,/s*

Max Acceleration SO0 mm/s®
Dieceleration 0 mm/s?
DeadSand Count 2 steps
DieadZand Timeout Osec
Encoder Resolution 0.002 umycnt

Encoder Polarity Mormal Mode

COM13 Hover above status bytes to check their meaning.
[com13:0pen || OpenEthemet || StatusByte:

2-12
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3. Technical Information

3.1 NanoDrive Specifications
Parameter Description
Axes 1 (stackable up to 16 axes)
2-Phase Stick-Slip Piezo Motor
Bipolar Stepper Motor
Motor Type 3-Phase Brushless Motor
DC Motor

Encoder Interface

Interface
Commands
Trajectory Mode
Servo Clock
Trajectory Update

Power Supply

Enclosure Dimensions
Software Interface

*A single power supply may be used

Incremental - A Quad B (RS-422)
Absolute - BiSS-C Protocol
RS-485, CAN Bus, and USB 2.0
ASCIl Commands
Trapezoidal velocity profile
10 kHz
1 kHz

Regulated 12V to 55V DC (5A max operation per axis)

USB PD (up to 20VDC/5A)
50 x 50 x 28 (mm)
MCP-GUI, LabVIEW VI's

per stack. Each module/axis requires 1A, therefore add up

individual module amperages to determine the power supply amperage requirement.

3.2 USB Communication

The required USB drivers for the NanoDrive are automatically built into Windows system:s.
When connected, the USB will create a virtual COM port to allow for communication with
the NanoDrive. Below are the virtual COM port configuration settings necessary for correct

communication setup:

Software Parameter Setting
Data Bits 8
Stop Bits 1
Parity No
Handshake No
Baud rate Any

If the NanoDirive is not automatically recognized by your computer, contact Micronix for

support.

USA

PRECISION MOTION SOLUTIONS

Mmicronix

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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3.3 RS-485 Communication

RS-485 can be used to communicate with the NanoDrive. Below are the RS-485 port

configuration setftings necessary for correct communication setup.

Software Parameter Sefting
Data Bits 8
Stop Bits 1
Parity No
Handshake No
Baud rate 115200

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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4. Operation
4.1 Axis Addressing

Aufo Addressing is the default method of assigning axis numbers on start-up. Confrollers
are automatically assigned axis numbers on every power up, starting with axis 1 and
increasing consecutively until reaching the last axis.

Manual axis numbers may be assigned to a conftroller using the ANR command. After an
ANR assignment, a SAV command should be issued to save the configuration to flash.
When manually assigning the axis number, care should be taken to ensure each axis
number is unique to avoid communication conflicts. This overrides Auto Addressing, as the
conftroller 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 confirollers, the Auto
Addressed axis numbers increase consecutively after 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 confrollers are accidentally assigned the same axis number, use the global
command “0ANROQ” to reset all conftrollers back to Auto Addressing.

The figure shown below illustrates axis numbers for a three module stack with Auto
Addressing assigned. Axis 1 is located on the top of the stack.

Cooling Fan
Axis 1

AXis 1+n

Vertical stack
multiple axis may include a cooling
fan which is on the very top, but is
not considered as Axis 1

4-15
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4.2 Motor Control Type

The NanoDrive can control four different types of motors; stick-slip piezo, bi-polar stepper, three
phase brushless, and DC motors. The Motor Control Type command (nMTCx) is used to select the
type of motor connected to the NanoDrive. See the table below for the value assignment of
the MTC command.

Motor Conftrol Type (MTC) Motor
1 Stick-Slip Piezo
2 Bi-Polar Stepper
3 Three Phase Brushless DC
4 DC

Some commands, settings, and routines are only applicable to certain motor types. The
NanoDrive will typically be shipped with pre-configured settings for the connected motor and
encoder. Changing the motor conftrol type parameter from the pre-configured value may
impact performance. If further configuration is needed, contact Micronix for support.

4.3 Feedback Control

The NanoDrive has three 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 trapezoidal velocity
characteristic (acceleration phase, constant velocity phase, and deceleration phase). When
operating a piezo, motfion fransitions between acceleration, constant velocity and deceleration
on the resolution settings (NREZx) or the distance it fravels in one pulse. See Appendix 6 for the
operation of other motor types.

The second mode (nFBK2) is a version of closed loop,, taking position data from an attached
encoder and using it fo ensure that it stops atf the desired position. In this mode, the controller
runs in open loop mode until it reaches its deceleration phase. During the deceleration phase,
the position constantly reads from the encoder and corrects its position to arrive at the correct
target position. This guarantees the target position within the specified deadband range which
can be adjusted using the Deadband command (DBD). However, this mode does not operate
in closed loop during motion. Feedback mode 2 is only available for piezo and stepper motor
operation and not available for brushless motor and DC motor.

The third mode (nFBK3) is a traditional closed loop. The conftroller will constantly fry to match the
real frajectory to the commanded frapezoidal velocity characteristic. Like the previous mode
(nFBK2), traditional closed loop uses positional data from an attached encoder and guarantees
final position within the specified deadband. The closed loop algorithm in the third feedback
mode will utilize a PID control loop (PID command) along with a feedforward parameter (FFP
command). See Appendix section 6.6 for more details on the closed loop operation.

m Icronl Rev: 2.06 MICRONIX USA, LLC
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4.4 HOM, MLN, and MLP

The HOM command requires that the attached stage has an encoder with an Index signal. Most
incremental encoders have an index signal while absolute encoders do not have an index
signal.

The NanoDrive has improved the homing routine to simplify the required motion. The HOM
command will initially move in the direction dictated by the Home Configuration command
(HCG) in search of the index location of the encoder. If the stage is moving towards the index, it
will move until it reaches the index and then latch the position at the rising edge of the index
pulse. If the stage is moving away from index, it will move until it reaches a hard limit, the
maximum fravel, or a limit switch (configured through the LCG command). It then reverses
direction and proceeds until it reaches the falling edge of the index pulse and latch the position.

Home Routine Home Routine

x LimitI d
Fm : -+ = : =
irection ising Direction 3 Falling
! Edge S wEdge
—¢ Index Index -1 Ly—

The MLN and MLP commands requires either an encoder or limit switches and moves in the
positive or negative direction in search of the hard stop, soft limit, or limit switch locations. The
LCG command can be used to determine which type of limit condition is used to signal the end
of fravel. Once the hard stop location is found, motion will reverse direction and move the
distance defined by the limit rebound (LRB command).

4.5 /O Commands

The NanoDrive has I/O that can be used to output pulse signals when the stage has completed
certain tasks. The I/O are located on the 12-pin Gecko connector, and its pinout is as described
in section 6.2 of the Appendix.

Each I/O pin on the NanoDrive can be assigned as either an input or output using the I/O
direction command (IOD). The available 1/O functions will only operate on I/O pins with the
required direction. For example, function 1 of IOF (pg. 5-60) is available for defined inputs and
functions 2 to 6 are available for defined outputs

The I/O Function (IOF) command (pg. 5-60) assigns functions to the corresponding I/O pins. The
I/O function will either output a signal via the I/O pin when certain conditions are met or use an
incoming signal from an I/O pin to perform an operation.

The I/O Polarity (IOP) command (pg. 5-61) is used to change the polarity of the pulse output of
an I/O pin. The I/O polarity sets active high or active low pulse output for the following
commands (CVP, PIP, and PTP).

m Icronl Rev: 2.06 MICRONIX USA, LLC
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Active High Active Low
OV e SV
0.8-1ms
Pulse Height Pulse Height
_ 08-Tms
~ Pulse Width
ov — BV e

The I/O Status (I0OS) command (pg. 5-62) can be used to manually read and write I/O pins. Note
that the I/O pin can only be set high or low on defined outputs. The I/O polarity setting (IOP) will
also affect the read and write operation of the I/O status.

CVP - Pulse at Constant Velocity

The CVP(Pulse at Constant Velocity) command sends a pulse trigger once the stage reaches
constant velocity. All I/O pins assigned to the I/O function (IOF) #4 will output a pulse at constant
velocity. The CVP command requires an enable (1)/disable (0) parameter.

The CVP operation is available on any defined output.

An example of sefting up an I/O pin to output at

lime

Velocity Cons?qn!
constant velocity is as follows: e—elocly
|
110D1,0 //101 set to an output :
T1IOP1,1 //101 pulse trigger as active high [
110F1,4 //101 pulse trigger with CVP :
1CVPI1 //CVP is enabled. |
I
|

V- — — —

ov

PTP — Pulse at Target Position

The PTP operation will send an output pulse to the assigned I/O pins once the NanoDrive has
reached the specified target position. Note that the PTP function will require encoder feedback
for the target position. All I/O pins assigned to the I/O Function (IOF) #5 will output a pulse.

The PTP command accepfts two parameters. The first parameter defines the target position and
the second parameter determines the required direction of motion to frigger an output pulse.
Depending on the direction chosen for the PTP command, the pulse trigger may activate when
moving negative (0), positive (1), or from either direction (2).

The PTP function is only available on I/O defined as outputs.
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Example 1: Output pulse to IO #4 at target position 3.0mm in the negative direction

From Positive Side

110D4,0 //Define 104 as an output e
110F4,5 //Assign PTP to 104
1PTP4,0 //Pulse trigger (-) motion
o
| |
| |
| |
T T Time
| |
5V o = o
|
|
|
|
|
ov -

Example 2: Output pulse to IO #5 at target position 3.0mm in the positive direction

Postion From Negative Side

210D3,0 //Define 103 as an output
2I0F3,5 //Assign PTP to 103
2PTP3,1 //pulse trigger (+) moftion Targe!

Postion[

: Time
V- — — — :
|
|
I
|
ov :
Example 3: Output pulse to IO #1 at target position 3.0mm in either direction.
Postion From Both Sides
3I0D1,0 //Define 101 as an output
3IOF1,5 //Assign PTP to 101
3PTP3,2 //pulse trigger from either direction P o o s ol i = o
| |
| |
| |
T T Time
| |

V- — — —

ov
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PIP — Pulse in Regular Intervals

The position interval pulse (PIP command) function will send pulses at a defined position interval.
Note that the PIP function will require encoder feedback for the position interval. All I/O pins
assigned to the I/O function (IOF) #6 will output a pulse during the defined position intervals.

The syntax for PIP is as follows: PIPx,i,y where “x" is the starting position, "i" is the interval for each
pulse trigger, and "y" is the ending position.

The interval, “i”, can be either positive or negative interval depending on the difference
between the ending position and starting position.

If y—x>0, thenintervali has to be positive.
Ify—x<0,thenintervali has to be negative.

The total number of pulses expected is calculated as

Total pulses = int[ (y-x) /i] + 1 ify-x i
inf[ (y-x) /i]+2 if y-x <i

The PTP operation is only available on I/O pins defined as outputs.

An example of sefting up an IO pin fo output pulses with PIP is as follows:

110D4,0 //Define 104 as an output
1IOP4,1 //104 pulse tfrigger as active high
11OF4,6 //104 pulse trigger with PIP
1PIP1,1.,3 //Pulse triggers at Tmm, 2mm, and 3mm.
Postion Positve Interval
y
|
X+ni |
I |
X+ | I
\ | |
X \ | I
\ | I
[ [ | I Time
| \ | |
5V - — —
ov L L] L 7

4-20

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com



NanoDrive Motion Controller

Reference Manual

5. Commands

5.1 Command Line Syntax

NAAAXI 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. The first is the Axis Number which
designates which conftroller or axis will receive the command. If the Axis Number is O, then
the command will be sent globally to all connected controllers. It is possible to connect up
to 16 controllers; therefore, the Axis Number will be an integer value from 0 through 16.

The second component is the Command, which is always comprised of three lefters. Each
command is outlined, along with its corresponding parameters, in section 5.8, Command
Descriptions.

The third and final component is the Parameter. This portion 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 fo three separate parameters for a particular command, each of which is separated by
acomma ().

All white spaces (blank spaces) are ignored in the command format. The following are
examples of equivalent commands:

1VEL2
1 VEL 2

When communicating with the conftroller, it is necessary to note the terminating characters
involved in fransmitting and receiving data. To send data to the confroller, 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 ASCII value for new line [\n] is OXOA and for carriage return [\r] is 0XOD. The following
is an example of data tfransmission:

1VELO.005 \n\r | Axis 1, Set velocity to .005 mm/s [degrees/s] [New line, Carriage Return]
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5.2 Command Line Format

Commands are first executed in the order of input, then line-by-line. This means that two
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 (i.e. carriage return). The following is an example of a
command line entry:

1MVR16; 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 closer synchronization of
different commands to different axes.

5.3 Global Commands

Some commands have the option of being executed 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, 0ACC 50 will set the acceleration of all available
axes to 50 mm/s2 [degrees/s?].

5.4 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, 4DBD, 0.3 will only change the second parameter to a new value, “0.3".

5.5 Synchronous Move

It is possible to execute multiple moves at the same time by setting 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 fo 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,

1MSA4; 2MSA4; 3MSA4 | Axis 1, Move 4mm:; Axis 2, Move 4mm; Axis 3 Move 4mm
ORUN | Run Synchronous Move
Or
1MSA4 | Axis 1, Move 4mm
2MSA2 | Axis 2, Move 2mm
3MSA3 | Axis 3 Move 3mm
ORUN | Run Synchronous Move
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5.6 Internal Programming

Aninternally stored program may be used to save time when repeatedly using a sequence
of commands. Each controller or axis must be programmed individually; however, multiple
controllers may execute the same program at the same time.

To record a program sequence, enter the PGM command on a unigue line followed by a
line terminator. End a program sequence by entering the END command on a unique line
followed by a line terminator. When you want to execute this program, use the EXC
command. See the Summary of Commands page for a list of program compatible
commands and more information about the PGM, END and EXC commands.

Commands infended to be stored in a program must be preceded with the '%' character,
or else they will be executed immediately.

Program Examples:

Tpgml

%1 mvr2

%1vell

Tmvr2 //This will happen immediately and will not be part of the program.
%lend

A command stored info a program with a hard-coded axis (ex. "Tmvr5’), will no longer
execute after a change in the axis number (ANR command). Programs can contfain a
special 'me' character (*'), this allows programs to function properly if the address for a
controller is changed.

Togm?2
%*mvr2
%*vell
%*end

Existing program numbers cannot be overwritten unless previously erased using the ERA

command. nPGM?2 will return a binary representation of which program slots are already
programmed. nLST1 will return a list of the commands that are written in program 1.
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5.7  Summary of Commands
Command Description I\[/)\ch)r‘rlirc])% dle P;\c/‘)g[joem Global | Page
Set | Read | Set | Read | Set | Read Set
ACC Acceleration v v v v v v 27
AMX Maximum Allowable Acceleration v v v v v 28
ANR Set Axis Number 4 v v v v 29
CER Clear Errors v v v v 30
CVG Current Velocity Gain v v v v 31
CVL Correction Velocity v v v v 32
Cvp Constant Velocity Pusle 4 v 4 4 4 v 4 33
DAT Dump Trace Data v 34
DBD Closed Loop Deadband v v v v v 35
DEC Deceleration v v v v v v 36
DEF Restore Factory Defaults 4 v 37
EAD Set Analog or Digital Encoder v v v v v 38
EFF Encoder Filter 39
EMF Back EMF Constant v v v v v 40
ENC Select Encoder Resolution v v v v v 41
END End Program Recording v v 42
EPL Encoder Polarity v v v v v 43
ERA Erase Program v v v A4
ERR Read and Clear Errors v v 45
EST Emergency Stop v v v v 46
EXC Execute Program v v 47
FBK Set Open or Closed Loop Mode v v v v 48
FFP Feed Forward Parameter v v v v v v 49
FSR Full Steps Per Revolution v v v v v v 50
HAC Home Acceleration 5]
HCG Home Configuration v v v v v v 52
HOM Home v v v v v v 53
HST Hard Stop Detection 4 v v v v v 54
HVL Home Velocity v v v v v v 55
IDN Identification Name v v v v v v v 56
INI Initialize BLDC Phasing 4 v v 57
INP In Position 4 4 v v 58
IOD I/O Direction v v 4 v v v v 59
IOF I/O Function 4 4 4 v v v v 60
IOP I/O Polarity v v v v v v v 61
IOS I/O Status v v 4 4 4 v v 62
IWL Integrator Windup Limit v v v 4 v v 63
JAC Jog Acceleration and Deceleration v v v v v v 64
JOG Jog Mode 4 v v v v 45
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Continued...
Durin Program
Command Description Iv\o‘riogn el Mgde Global | Page
Set | Read | Set | Read | Set | Read Set

LCG Limit Configuration 4 v v v v v 66
LDP Load Parameters v v 67
LDR Limit Switch Direction v v 4 4 v v 68
LPF Low Pass Filter v v 4 v v v v 69
LPL Limit Switch Polarity v 4 4 4 v v 70
LRB Limit Rebound v v 4 4 v v v 71
LSP Lead Screw Pitch 4 v v v v v 72
LST Program List v 73
MCM Motor Current Maximum v v v v v v 74
MCR Motor Current Reduction v v v v v v 75
MCS Motor Current Setting v v v 4 v v 76
MFE Maximum Following Error v v 4 v v v 77
MLN Move to Negative Limit v v v 78
MLP Move to Positive Limit v v v 79
MOT Toggle Motor On/Off 4 v v v v v 80
MPL Motor Polarity v v v v v v 8]
MSA Synchronous Move — Absolute v v v v 82
MSR Synchronous Move - Relative v v v v 83
MTC Motor Control Method v v v v v v 84
MTP Motor Pitch 4 v v v v v 85
MTV Motor Voltage v v v v v v 86
MVA Move Absolute v v v v 87
MVR Move Relative v 4 v v 88
PGL Loop Program v v v v v v 89
PGM Begin Program Recording v v v v 90
PGS Run Program At Start-Up v v v v v 9]
PID Set Feedback Constants v v v v v v 92
PIP Position Interval Pulse v v v v v 93
POS Position v v v 94
PTP Pulse Target Position v v v v v 95
PWM PWM Operating Frequency v v v v v v 96
REZ Set Resolution v v v v v v 97
RUN Start Synchronous Move v v v 98
SAV Save Axis Settings v v 99
SCM Stepper Control Method v v v v v v 100
STA Status Byte v v v 101
STP Stop Motion v 4 v v 102
SVP Save Startup Position v v 4 v v 4 103
SYN Sync 4 v 104
TLN Negative Soft Limit Position v v v v v v 105
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Continued...
Durin Program
Command Description Iv\o‘rio?] el Mgde Global | Page
Set | Read | Set | Read | Set | Read Set
TLP Positive Soft Limit Position v v v v v 4 106
TRA Perform Trace v v v v 107
VEL Velocity v v v v v v v 108
VER Firmware Version v v v 109
VMX Max. Allowable Velocity v v v v v v 110
VRT Encoder Velocity v v v 111
WST Wait For Stop v 112
WSY Wait For Sync v 113
WTM Wait For Time Period v 114
IRO Zero Position v v v 115
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Acceleration
During Motion Idle Program Mode Global
Set Read Set Read Set Read Set
v v v v v v

Command
Description:

Returns:

Syntax:

Parameter
Description:

Parameter
Range:

Related
Commands:

Example:

This command is used to set the desired acceleration for the
specified axis, distinct from the deceleration [DEC]. The
acceleration value must be less than the maximum allowable
acceleration [AMX] for the command to be accepted.

The SAV command can be used to save the acceleration value to

flash.

A read operation returns the acceleration value in mm/s2for the
specified axis.

NACCx - Standard syntax
NACC? - Read acceleration value
OACCx —All axes set acceleration value

Error [#]:
ACC? -Read operation with missing axis number [27]
NACC - Missing acceleration parameter [28]

n[int] — Axis number

x[float] - Acceleration [mm/s2 or degrees/s?]
[ — Read acceleration value

n -0to 99

X —000.001 to AMX [mm/s2 or degrees/s?]

DEC, VEL, JAC, AMX, HAC, SAV

3ACC100

4ACC?

| Axis 3, Set acceleration to 100 [mm/s2 or degrees/s?]

| Axis 4, Read acceleration value
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During Motion Idle Program Mode Global
Set Read Set Read Set Read Set
v v v v v
Command This command is used to set the maximum allowable
Descripfion: acceleration for the specified axis.
. A read operation returns the maximum allowable
Returns: . . \pe .
acceleration value in mm/s2 or degrees/s2for the specified axis.
NAMXx - Standard syntax
NAMX?2 — Read maximum allowable acceleration value
0AMXx — 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] — AXxis number
PgramgTTe'r . x[float] —Maximum acceleration
EHGRtlomnS [ — Read maximum allowable acceleration value
Parameter n -0to0 99
Range: X —000.001 to 20000.000 mm/s? [or degrees/s?]
Related ~ - DEC, VEL, JAC, VMX, ACC, SAV
Commands:
2AMX500 | Axis 2, Set max acceleration to 500
2 2
Example: ) mm/s? [or degrees/s?]
6AMX? | Axis 6, Read max acceleration value
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
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
Command ANR commands on the same command line.

Description: . .
The SAV command can be used to save the axis number setting
to flash.

*kThis command can be called globally by specifying a ‘0’ for the
axis number; however, it will only work if the new axis number
parameteris set to ‘0’ for auto-addressing.
A read operation returns the following axis number values for the
Retumns: specified axis:
’ 0 — Auto Addressing assigned (default)
1-99  —Manually assigned, axis number displayed
NANRX - Standard syntax
NANR? - Read axis number value
Syntax: Error [#]:
ANR? — Read operation with missing axis number [27]
NANR — Missing new axis number parameter [28]
ANRX — Missing axis number [30]
Parameter n[inf] — Axis number
o x[int] — New axis number, 0 for Auto Addressing
Description: .
2 — Read axis number value
Parameter n -0to 99
Range: X -0to 99
Related Commands: SAV
5ANR1; 1ANRS | Simultaneous axis swapping: Axis 5, Set to axis
Axis 1, Set to axis 5
Example: -
4ANRO | Axis 4 Set fo Auto Addressing. However, it will
remain axis 4 until reset

Rev: 2.06
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
Command This command is used to clear all error messages without reading
Descriotion: them. Sending this command will set Bit 7 of the STA command to
P ' 0 and clear the Error LED indicator.
Returns: A read operation cannot be used with this command.
Syntax: NnCER - Standard syntax
Y ’ OCER - All axes clear error messages
PoromgTe'r n[int] — Axis number
Description:
Parameter n ~01099
Range:
Related Commands: ERR, STA
1CER | Axis 1, clear error messages
Example: -
0CER | All axes, clear error messages
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
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CVG

Current Velocity Gain

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to change the current velocity gain sefting
which can increase the target current of the motor as the
velocity increases.
Command
Description: This setting is only applicable for stepper motor operation.
The SAV command can be used to save the current velocity gain
setting to flash.
Returns: The value for the current velocity gain
NnCVG - Standard syntax
Syntax: Error [#]:
CVGx - Missing axis number [30]
Boie Tatar n[int] — Axis number . .
D iStion: x[float] - Current velocity gain
cacieanelnls 2 — Read current velocity gain
Parameter n —-1to099
Range: x —0.001 fo 20000.000

Related Commands:

Example:

MTC, SCM, SAV

2MTC2
2CVG3

| Axis 2, Set the motor type to stepper operation
| Axis 2, Set current velocity gain to 3

MICroniX..
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v

This command is used to set the correction velocity. This term is
only used FBK modes 2 and 3.
If the trajectory is outside of the deadband range, then the
trajectory will switch the commanded velocity [VEL] to the
correction velocity [CVL].
For FBK2, correction velocity will be used when the encoder

Command e .

Description: position is outside of the deadband range of the
) target/commanded position. Correction velocity will not be

applied during calculated trajectory.
For FBK3, correction velocity is used when the encoder position is
outside of the deadband range at the command position and
during the calculated trajectory.
Generally, CVL should be set higher than VEL.

Returns: The value for the correction velocity [mm/s or degrees/s]
nCVL — Standard syntax

Syntax: Error [#]:

CVLx - Missing axis number [30]

n[int] — Axis number

Pgromgfsr . x[float] - Correction velocity

el 2 — Read correction velocity
Parameter n —-11t099
Range: x —000.001 to VMX [mm/s or degrees/s]

Related Commands:

Example:

FBK

2CVL10 | Axis 2, Set correction velocity to 10mm/s

MICroniX..
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During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used in conjunction with IOD, IOF, and IOP to
command the controller to emit a pulse once the constant
Command . oo
N velocity state of motion is reached.
Description:
CVP operation is available on any I/O defines as outputs
Returns: A read operation returns the values assigned to the enable value.
NCVPx - Standard syntax
OCVPx - All axes execute enable value
nCVP?2 - Read enable value
Syntax:
Error [#]:
1CVP2 Invalid Input Parameter (enable must be a
H'l " OI' G HOH).
Parameter n[int] — Axis number
Description: x[int] - Enable value
n -0to 99
Psrome_fer X —0 CVP Disabled
ange. 1 CVP Enabled
Related Commands: 10D, IOF, IOP
410P1,1 | Axis 4, Set IO Pin 1's pulse as active high
. 4I0F1, 4 | Axis 4, Set 10 Pin 1 for CVP function
Example: . ) . .
4CVPl | Axis 4, Pulse trigger at IO pins with CVP when

constant velocity is reached.
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Dump Trace Data
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v
This command is used to read trace data from a specified axis
Command initially recorded by the tfrace command [TRA]. The retrieved
Description: trace data set is dumped from the controller, consequently
allowing the data to be retfrieved only once.
A read operation refurns the frace data values for the specified
Returns: axis in the following format:
’ [Theoretical Position (.5nm per count)],[Actual Position(.5nm per
count)], [DAC Value], [Not Used]
nDAT¢ - Read trace data values
Syntax: Error [#]:
DAT2 - Read operation with missing axis number [27]
nDAT - Missing read operation parameter [28]
Parameter n[int] — Axis number
Description: 2 - Read trace data values
Parameter n—11099
Range:
Related Commands: TRA
1TRA100,1, | Axis 1, Set trace to record 100 data values total.
1 set of data values every 1 servo cycle
1MVR2 | Axis 1, Move to start trace recording
Example: | Wait until motion is completed
1TRA? | Axis 1, Check number of samples ready to output
//#100 | Axis 1, returns 100 out of 100 trace data ready to output
1DAT? | Axis 1, Read trace data values
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Closed Loop Deadband

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v 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 () from the
target that is considered acceptable. If the parameter (x1) is set
to “0", the conftroller will continuously oscillate around the target.
Command
Description: Deadband timeout refers to the amount of time that the controller
will fry fo move into the deadband area. If the parameter (x2) is
set to 0", the controller will seek continuously.
The SAV command can be used to save the deadband
parameters to flash.
. A read operation returns the deadband and deadband timeout
Returns: e .
values for the specified axis.
nDBDx1,x2 - Standard syntax
nDBD? — Read deadband and deadband timeout values
ODBDx1,x2 - All axes set deadband and deadband timeout values
Syntax: 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 fimeout
2 — Read deadband and deadband fimeout values
n -0tfo99
PS;?SSer x1  —Encoder dependent, 0 for continuous, Encoder Counts

Related Commands:

Example:

x2 —Encoder dependent, O for infinite, Seconds (default 0)

ENC, EPL, FBK, INP, SAV

1DBD10, 1 | Axis 1, Set deadband to 10 encoder counts &
deadband timeout fo 1 second
4DBD5, 0 | Axis 4, Set deadband to 5 encoder counts &

deadband timeout to infinite
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DEC | Deceleration
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the desired deceleration for the
specified axis, distinct from the acceleration [ACC]. The
deceleration value must be less than the maximum acceleration
Command
o value [AMX] for the command o be accepted.
Description:
The SAV command can be used to save the deceleration setfting
to flash.
. A read operation returns the deceleration value in mm/s2 or
Returns: oo .
degrees/s2for the specified axis.
NDECx - Standard syntax
nDEC?2 - Read deceleration value
ODECn - All axes set deceleration value
Syntax:
Error [#]:
DEC? — Read operation with missing axis number [27]
nDEC - Missing deceleration parameter [28]
e n[int] — AXis numb@r
D iotion: x[float] — Deceleration
el alielnb 2 — Read deceleration value
Parameter n -0to99
Range: x —0.001 fo AMX
Related Commands: ACC, AMX, VEL, SAV
2DEC100 | Axis 2, Set deceleration to 100 mm/s? [or degrees/s?]
Example: -
7DEC? | Axis 7, Read deceleration value
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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Reference Manual

DEF Restore Factory Defaults

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v
Comm'cn'd . This command restores the factory default parameters.
Description:
Returns: A read operation is not available with this command.
nDEF - Standard syntax
Syntax: Error [#]:
DEF — Missing axis number [30]
Poromg’rgr n[int] — Axis number
Description:
Parameter n —1t099
Range:

Related Commands: SAV

Example: 1DEF | Axis 1, Set default parameters]
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NanoDrive Motion Controller

Reference Manual

EAD Set Encoder Type

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to specify whether the encoder signal for a
Command specified axis is analog or digital.
Description: The SAV command can be used fo save the encoder type setting
to flash.
A read operation returns the following encoder mode values for
the specified axis:
Returns: 0 - Digital
1 - Anclog
2 - Absolute
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]
PeeTETET n[.lnf] — AXis number
D istion: x[intf] —Encoder mode
SHERMNe: 2 — Read encoder mode value
Parameter n-0to 99
Ronge: X — 0 for digital incremental, 1 for analog incremental, 2 for absolute (BiSS-C)
Related Commands: ENC, SAV
Example: 9EADO | Axis 9, Set encoder to digital input

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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Set Encoder Filter

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to set the available encoder filter on the
NanoDrive. The filter operates as a running average, helping
reduce the encoder noise through software.
Comm.on.d . The size of encoder samples used in the running average can be
Description: . -
set using this command.
The SAV command can be used to save the encoder filter settings
to flash.
. A read operation returns the size of the encoder filter when idle
Returns: -
and when moving.
NEFFx1,x2 - Standard syntax
nEFF2 — Read encoder filter values
OEFFx1,x2 — All axes set encoder filter values
Syntax:
Error [#]:
XEFF — Missing EFF parameters [28]
EFF? — Read operation with missing axis number [27]
nlint] — Axis number
Parameter x1[int] — Encoder filter size during motion
Description: x2[int] — Encoder filter size when idle
2 — Read back EMF constant
Parameter n ~01099
R . x1 — 110 100 [samples]
ange: x2 —11to 100 [samples]
Related Commands: EAD, ENC, SAV
9EFF1,10 | Axis 9, Set filter size to 1 when moving and to 10

Example:

when idle

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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Set Back EMF Constant

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to set the back EMF constant of the stepper
Command motor. The command is not applicable with other motor types.
Description: The SAV command can be used to save the back EMF setting to
flash.
. A read operation returns the back EMF constant in V/m/s for the
Returns: o .
specified axis.
NEMFx - Standard syntax
NEMFe - Read back EMF value
OEMFx - All axes set back EMF value
Syntax:
Error [#]:
XEMF = Missing back EMF parameter [28]
EMF? - Read operation with missing axis number [27]
nlint] — Axis number
Pgromgfﬁr . x[inf] - Back EMF constant
escrpfion: 2 — Read back EMF constant
Parameter n-0to 99
Range: x—0.001V to 1000.0 V

Related Commands:

Example:

FSR, MCS, MTV, UST, EMF

9EMF10

| Axis 9, Set back EMF to 10V/m/s

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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Set Encoder Resolution

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to set the desired encoder resolution for the
specified axis. When a digital encoder is connected, encoder
resolution is determined by the encoder itself and the ENC setting
Command . )
N will need to reflect this value.
Description:
The SAV command can be used fo save the encoder resolution
settings o flash.
. A read operation returns the encoder resolution value for the
Returns: e .
specified axis.
NENCx - Standard syntax
NENC?2 - 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]
PeeTETET n[int] — Axis number .
D istion: x[float] —Encoder resolution
SHERMNe: 2 — Read encoder resolution value
Parameter n -0to99
Range: x —0.0000001 to 9.999999 um/count (milli-degrees/count)
Related Commands: EAD, EPL, SAV
. 2ENC10 | Axis 2, Set encoder resolution to 10 microns/count
Example: -
(10 milli- degrees/count)
Rev: 2.06 MICRONIX USA, LLC
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NanoDrive Motion Controller

End Program Recording

During Motion Idle Program Global

Set Read Set Read Set Read Set
v v

Reference Manual

This command is used to exit out of program recording mode,
which is initiated by the PGM command. The END command must

Command be placed separately on the last line of the program sequence
Description: and preceded by the % sign to be considered a part of the
current program. The resulting program is saved upon exit for later
use.
Returns: A read operation is not available with this command.

%NEND - Standard syntax
Syntax: Error [#]:

END - Missing axis number [30]
1END - Missing “%", will not be stored in program.

Parameter

Description: nlintf] = Axis number
Parameter n 11099
Range:

Related Commands: EXC, PGM

1PGM | Axis 1, Begin program recording
$1VEL1;1ACC.5 | Axis 1, Set velocity value to 1 mm/s; Axis 1, Set
Example: acceleration value to 0.5 mm/s2
[degrees/s?]
%1END | Axis 1, End program recording
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EPL Encoder Polarity

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to switch the encoder signal polarity for the
specified axis. If the controller doesn’t seem to be recording
encoder position correctly, the polarity of the encoder signals
Command could be reversed. Use this command to switch from the default
Description: setting (normal operation, n=0).
The SAV command can be used to save the encoder polarity
setting to flash.
A read operation returns the following encoder polarity values for
Rl the specified axis: .
0 — Normal operation
1 —Reverse operation
NnEPLx - Standard syntax
nEPL2 - 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]
PeeTETET n[int] — Axis number '
D Stion: x[float] —Encoder polarity
EHGRtlomnS 2 — Read encoder polarity value
Parameter n -0to 99
Range: X — 0 for normal operation, 1 for reverse operation
Related Commands: DBD
Example: 13EPLO | Axis 13, Set encoder polarity to normal operation
pie- 6EPL1 | Axis 6, Set encoder polarity to reverse operation
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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ERA Erase Program

Reference Manual

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
This command is used to erase a specified program from an axis.
Before recording a program, use the LST command to see which
program numbers are available for that axis. There are 16
Command . .
N program numbers available allowing up to 16 programs to be
Description: L .
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 -1to 99
Range: X -1fo 16
Related Commands: LST
Example: S5ERA4 | Axis 5, Erase program 4
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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Read and Clear Errors

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v
This command is used to read and clear any pending error
Command ST
s messages. If no errors are present on the NanoDrive, it will respond
Description: . " "
with a "#No Error” message
A read operation returns a list of error messages for the specified
. axis in the following format. “AAA” signifies the specific command
Returns:
name that the error corresponds to.
Error Number — Description [AAA]
NERR? - Standard syntax
Syntax: Error [#]:
ERR? - Read operation with missing axis number [123]
Parameter n[int] — Axis number
Descripfion: 2 - Read error messages
Parameter n 11099
Range:
Related Commands: None
Example: 3ERR? | Axis 3, Read error messages

5-45

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com
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EST Emergency Stop

Reference Manual

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to stop a specific axis or all connected axes
Command . .
N simultaneously in case of an emergency. The controller executes
Description: . .
the largest possible deceleration.
Returns: A read operation is not available with this command.
Syntax: NEST - Standard syntax
Y ’ OEST - All axes execute emergency stop
PoramgTe'r nlintf] - Axis number
Description:
Parameter n _ 01099
Range:
Related Commands: STP
8EST | Axis 8, Emergency stop
Example: -
OEST | All axes, Emergency stop
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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Execute Program

EXC

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v
This command is used to execute a specified program for one or
Command multiple axes. If executing a program globally, all connected axes
Description: 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 nlint]  — Axis number
Description: x[float] - Program number to be executed
Parameter n -0to 99
Range: X -11t032
Related Commands: PGM
4EXC5 | Axis 4, Execute program 5
Example: -
OEXC2 | All axes, Execute program 2

MICroniX..

PRECISION MOTION SOLUTIONS

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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FBK

Set Open or Closed Loop Mode

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to select the feedback mode of the
controller. See section 4.2 for more details.
Command
Description: The SAV command can be used to save the feedback mode
setting fo flash.
A read operation returns the following loop mode values for the
specified axis:
Returns: 0 - Open Loop [default]
2 —Open Loop during Trajectory, Closed Loop when In Position
3 - 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]
n[int] — Axis number
PgromgTTe'r . x[float] - Open/closed loop mode
SHERMNe: 2 — Read encoder mode value
n -11099
PS;?SSer X — 0 for open loop mode, 2 for open loop with closed loop

Related Commands:

Example:

deceleration, 3 closed loop

ENC, EAD, EPL, DBD, SAV

2FBK3 | Axis 2, Set closed loop mode

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
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Feed Forward Parameter

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the feedforward parameter of the
controller. This is used when the controller is operating in feedback
Command mode 2 or 3.
Description:
The SAV command can be used to save the feed forward
parameter to flash.
Returns: A read operation returned the current feed forward parameter
NFFPx - Standard syntax
NnFFP2 - Read encoder mode value
Syntax: Error [#]:
FFPx  — Missing axis number [30]
FFP? —Read operation with missing axis number [27]
NnFFP  — Missing closed/open loop parameter [28]
n[int] — Axis number
PgramgTTe'r . x[int] — Feed forward parameter
EHGRtlomnS 2 — Read encoder mode value
Parameter n -1t099
Range: X - 010 99,999
Related Commands: PID, FBK, SAV
Example: 2FFP1000 | Axis 2, Set feed forward parameter

MICroniX..

PRECISION MOTION SOLUTIONS

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com
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Full Steps Per Revolution

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the number of full steps per single
revolution of the motor shaft. It is determined by the motor.
Command
Description: The SAV command can be used to save the full steps per
revolution sefting to flash.
. A read operation returns the Full Steps Per Revolution for the
Returns: o .
specified axis.
NFSRx - Standard syntax
NnFSR? - Read encoder mode value
OFSRx  — All axes set Full Steps Per Revolution to x
Syntax: Error [#]:
FSRx  — Missing axis number [30]
FSR? - Read operation with missing axis number [27]
nFSR  — Missing full step per revolution parameter [28]
R n[int] — Axis number
D iStion: x[int] — Full steps per revolution
cacieanelnls [ — Read full steps per revolution value
Parameter n -1t099
Range: X -0 to 10000
Related Commands: LSP, SAV
Example: 1FSR200 | Axis 1, Set 200 Full Steps Per Rev

Rev: 2.06

MICroniX..
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NanoDrive Motion Controller

HAC

Home Acceleration

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the desired value for the home
acceleration and deceleration for a specified axis. The controller
Command will not allow for HAC values that are greater than AMX.
Description:
The SAV command can be used fo save the home acceleration
setting fo flash.
. A read operation returns the home acceleration and
Returns: . . i .
deceleration value in mm/s2for the specified axis.
NHACx - Standard syntax
OHACx - All axes set home acceleration/deceleration
nHAC?2 -Read home acceleration/deceleration
Syntax:
Error [#]:
HAC? - Read operation with missing axis number [27]
NHAC - Missing direction setting [28]
Parameter n[int] — Axis number
Description: x[float] - Acceleration
n -0to0 99
Parameter X ~0.001 to AMX
Range: 2 — Read acceleration value

Related Commands:

Example:

ACC, DEC, HOM, AMX, SAV

4HACO.1

| Axis 4, Set home acceleration & deceleration
to 0.1 mm/s2 [degrees/s?]

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06
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Home Configuration

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to select the direction of motion when the
Home [HOM] command is initialized.
Command
Description: The SAV command can be used o save the home configuration
setting to flash.
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?2 - 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.
n -0to 99
Pgromejrer X — 0 for setting motion in the direction of the negative limit
ange: 1 for setting motion in the direction of the positive limit
Related Commands: HOM, SAV
3HCGO | Axis 3, Set initial direction of Home command
towards the negative limit
Example: -
OHCG1 | All Axes, Set initial direction of Home command
towards the positive limit

5-52

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com

Rev: 2.06

MICroniX..

PRECISION MOTION SOLUTIONS
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Home

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to find the home (reference) position for a
specified axis. An error will occur if there is no encoder signal at
Command the time of execution. Initial home direction is configured using
Description: the HCG command. This command will jog the stage fill it reaches
the limit configured by the HCG command. It will then acquire the
reference position by looking for the index.
A read parameter returns the following calibration values for the
Returns: specified axis:
) 0 - Noft calibrated to home position
1 — Cadlibrated to home position
NHOM — Standard syntax
NnHOM?2 —Returns 1 if homed since last startup otherwise returns 0
. OHOM — All axes execute home position
Syntax:
Error [#]:
HOM? — Read operation with missing axis number [27]
PoromgTe'r nlintf] — Axis number
Description:
Parameter n _ 01099
Range:
Related Commands: HCG
Example: 1HOM | Axis 1, Move to home position
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HST

Hard Stop Detection

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

This command is used to enable hard stop detection, which stops

motion when the stage reaches a hard stop.

Command
Description: The SAV command can be used to save the hard stop detection
setting fo flash.
A read operation returns the following hard stop detection off/on
Returns: values for the specified axis:
’ O - Hard Stop Detection is off
1 —Hard Stop Detection is on
nHSTx - Standard syntax
nHST2 - Read Hard Stop Detection off/on value
OHSTx - All axes set Hard Stop Detection value
Syntax:
Error [#]:
HST? - Read operation with missing axis number [27]
xHST — Missing motor off/on parameter [28]
Poromgfgr nlintf] - Axis number
Description:
Parameter N ~01099
Range:
Related Commands: STP, SAV
8HST1 | Axis 8, Hard Stop Detection on
Example: -
OHSTO | All axes, Hard Stop Detection off
Rev: 2.06 MICRONIX USA, LLC
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NanoDrive Motion Controller

Home Velocity

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

Command

Description:

Returns:

Syntax:

Parameter

Description:

Parameter
Range:

Related
Commands:

Example:

This command is used to set the desired home velocity for the
specified axis. The home velocity value should be lower than the
maximum allowable velocity [VMX] for the command to be
accepted.

The SAV command can be used to save the home velocity setting
to flash.

A read operation returns the home velocity value in mm/s for the
specified axis.

nHVLx - Standard syntax
nHVL? - Read velocity value
OHVLx - Missing axis number, all axes set velocity
Error [#]:
HVL? - Read operation with missing axis number [27]
NnHVL - Missing velocity parameter [28]
n[int] — Axis number
x[float] - Velocity value
2 — Read velocity value
n -0to 99
X — 0.001 to VMX

VMX, HOM, SAV

1HVL.25

SHVL?

| Axis 1, Set home velocity to 0.25mm/s

| Axis 5, Read home velocity value

MICroniX..

PRECISION MOTION SOLUTIONS

MICRONIX USA, LLC
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Identification Name

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
An identification name can be stored in each NanoDrive,
Command allowing each axis to have a unique descriptor.
Description: The SAV command can be used to save the identification name
to flash.
. A read operation returns the ASCIl representation of the stored
Returns: . o
identification name
NIDNXx1 — Standard syntax
OIDNXx1 — All axes set identification name
Syntax:
Error [#]:
IDN — Missing axis number [27]
Parameter n[int] — Axis number
Description: x1[string] - Identification name
Parameter n -0to 99
Range: x1 — 50 character maximum
Related Commands: SAV
Example: 4INDaxis4 | Axis 4, set ID name to “axis4”
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NanoDrive Motion Controller

Reference Manual

Initialize Phasing

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
This command initializes the phase angle of the connected BLDC
motor. The routine may result in slight motion (<5mm) in either
direction, so the motor needs to be clear of any obstructions.
Command
Description: Phase initialization needs to be done on power up when an
incremental encoder is being used. The phase angle will not be
retained when the NanoDrive is powered off.
A read operation returns the following initialization completed
values for the specified axis:
Returns:
0 — Initialization has not been completed
1 — Initialization has been completed
nINI - Standard syntax
OINI — All axes execute acceleration value
Syntax: Error [#]:
INI? — Read operation with missing axis number [27]
INI — Missing axis number [27]
Parameter n[int] — Axis number
Description: 2 - Read initialization status
Parameter n _ 01099
Range:
Related Commands: MOT, MTC
Example: 4INI | Axis 4, start phase angle initialization routine

MICroniX..
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Reference Manual

In Position

During Motion

Idle Program Global

Set

Read

Set Read Set Read Set

v

v v v

Command
Description:

Returns:

Syntax:

Parameter
Description:

Parameter
Range:

Example:

Related Commands:

This command is used to set the in-position range and time
requirements. If both the in-position range and time are met by
the conftroller, it is “in position” and bit 3 of the STA register will be
set.

The in-position range refers to the maximum number of encoder
counts (%) from the target that is considered acceptable. The in-
position fime refers to the number of seconds the stage must be
within the in-position range.

The in-position feature is applicable in feedback modes FBK2 and
FBKS3. If either parameter of in-position is set to zero, the deadband
setting (DBD) will be used to determine bit 3 of the STA register.

The SAV command can be used o save the in-position settings to
flash.

A read operation returns the values assigned to the In-position
range and time parameters

NINPx1,x2 - Standard syntax
OINPx1,x2 — All axes execute acceleration value
nINP2 — Read in-position range and time values

Error [#]:
INP? — Read operation with missing axis number [27]
nINP - Missing in-position range and timeout parameter
values [28]

n[int] — Axis number

x1[int] - In-position Range

x2[int] — In-position fime

2 - Read in-position range and timeout values

n -01to 99
x1 — Encoder dependent, 0 to disable in-position, Encoder Counts
X2 — Encoder dependent, Seconds, 0 to disable in-position, Seconds

ENC, DBD, FBK, STA, SAV

4INP5,1.5 | Axis 4, set in-position range to +£5 encoder
counts. Controller must stay in-position for 1.5
seconds to be in-position

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com

5-58
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Set 1O Definition

Reference Manual

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v
This command is used to select Input or Output for one of the I/O
pins on the 12-Pin Gecko connector.
Command
Description: The SAV command can be used fo save the 1O direction setting fo
flash.
. A read operation can return the direction of a specified I/O or
Returns: - . . -
combined direction assignment for all I/O
nlODx1,x2 - Standard syntax
nlOD?2 — Read I/O definition of all I/O pins
nlODx12 — Return I/O direction for specified I/O
Syntax: Error [#]:
IODx1,x2 — Missing axis number [30]
IOD? — Read operation with missing axis number [27]
nlOD — Missing closed/open loop parameter [28]
n[int] — Axis number
Parameter x1[int]  —1/O Pin
Descripfion: x2[int]  —Input/ Output
2 — Read I/O definition of each I/O pins
n - 11099
X1 - 1-101
2-102
Psrome"rer 3_103
ange: 4-104
x2 — 0-Output
1 - Input

Related Commands:

Example:

IOF, IOP, IOS, SAV

2I0D2,1 | Axis 2, Set 102 to an Input

MICroniX..
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Set 1O Function

Reference Manual

During Motion

Real-time Program Global

Set

Read

Set Read Set Read Set Read

v v v v v v

Command
Description:

Returns:

Syntax:

Parameter
Description:

Parameter
Range:

Related Commands:

Example:

This command is used to select the function of an I/O pin.

The SAV command can be used fo save the IO function settings
to flash.

A read operation is not available with this command.

nlOFx1,x2 - Standard syntax
nlOF2 —Read the I/O function assignment for all I/O
nlOFx1¢ — Read the I/O function assignment for the specified I/O
Error [#]:
IOFx1,x2 — Missing axis number [30]
IOF?2 — Read operation with missing axis number [27]
nlOF — Missing closed/open loop parameter [28]
n[int] — Axis number
x1[inf]  —1/O Pin
x2[int]  —1/O Function
2 — Read encoder mode value
n - 11099
x1 - 1-101
2-102
3-103
4-104
X2 — 0-No function

1 = Trace data acquisition on trigger (TRA)

2 — Output pulse trigger when in position

3 — Output level when motion ends

4 — Qutput pulse trigger at constant velocity (CVP)
5 — Output pulse when position is reached (PTP)

6 — Output pulse at regular intervals (PIP)

IOF, TRA, CVP, PTP, PIP, IOS, SAV

2I0F2,1 | Axis 2, Set 102 to data logging trigger

MICroniX..

PRECISION MOTION SOLUTIONS

MICRONIX USA, LLC
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Reference Manual

Set 1O Polarity

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command is used to select the polarity of an I/O pin.
Command
Description: The SAV command can be used o save the IO polarity
setting to flash.
. A read operation returns the polarity values assigned to the
Returns: .
I/O Pins.
nlOPx1,x2 - Standard syntax
nlOP?2 — Read polarity value for all I/O
nlOPx1?2 — Read polarity value for the specified IO
Syntax: Error [#]:
IOPx1,x2 — Missing axis number [30]
IOP? — Read operation with missing axis
number [27]
n[int] - Axis number
Parameter x1[int]  —1/O Pin
Descripfion: x2[int] = 1/O Polarity
2 — Read all I/O pins polarity value
n - 11099
X1 - 1-101
2-102
Psromejrer 3_103
ange: 4-104
x2 — 0 - Active Low Pulses (5 to QV pulses)
1 — Active High Pulses (0 fo 5V pulses)
Related ~ IOF, TRA, CVP, PTP, PIP, IOS, SAV
Commands:
Example: 210P2,1 | Axis 2, Set 102 to Active High

MICroniX..

PRECISION MOTION SOLUTIONS

Rev: 2.06
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Set IO Status

Reference Manual

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v
This command is used to select the output or read input of
Command an /O pin.
Description: *This command supersedes all I/O commands (IOF, IOP,
CVP, PTP, and PIP)
. A read operation returns the output values assigned to the
Returns: .
I/O Pins.
nIOSx1,x2 — Standard syntax
nlOS? — Read input/output value for all I/O
nlOSx12 — Read input/output value for the specified I/O
Syntax: Error [#]:
IOSx1,x2 — Missing axis number [30]
IOS? — Read operation with missing axis
number [27]
n[int] - Axis number
Parameter x1[int]  —1/O Pin
Descripfion: x2[int] - 1/O Status
2 — Read input/output value
n - 11099
X1 - 1-101
2-102
quome"rer 3_103
Range: 4-104
x2 — 0 - Output Off
1 — Output On
Related
Commands: Jof, (e
Example: 21082,1 | Axis 2, Set 102 to output “on™

MICroniX..
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Integrator Windup Limit

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets the integrator windup limit during
feedback mode 3. This setting will effectively limit the max
allowable error for the integrator term of the PID feedback
Command
o loop.
Description:
The SAV command can be used to save the integrator
windup limit to flash.
. A read operation will return the current integrator windup
Returns: .
limit.
nIWLx1 - Standard syntax
nIWL? - Read output value
Syntax: Error [#]:
IWLx1 — Missing axis number [30]
IWL? - Read operation with missing axis
number [27]
n[int] - Axis number
PgromgTﬁr . x1[int] - Integrator Windup Value
EHGRtlomnS 2 — Read output value
Parameter n - 1t099
Range: X1 - 0 to 100,000,000
ieleirse) FBK, PID, IWL, SAV
Commands:
Example: 2IWL1000 | Axis 2, Set integrator windup value
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com

5-63



NanoDrive Motion Controller

Reference Manual

Jog Acceleration and Deceleration

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the desired value for the jog
acceleration and deceleration for a specified axis. The controller
Command will not allow for JAC values that are greater than AMX.
Description:
The SAV command can be used to save the jog acceleration and
deceleration setting fo flash.
. A read operation refurns the jog acceleratfion and deceleration
Returns: - o )
value in mm/s2for the specified axis.
NnJACx - Standard syntax
0JACx - All axes execute acceleration value
nJAC?2 -Read acceleration value
Syntax:
Error [#]:
JAC? — Read operation with missing axis number [27]
nJAC — Missing acceleration parameter [28]
PeeTETET n[int] — AXis numbgr
D Stion: x[float] - Acceleration
EHGRtlomnS 2 — Read acceleration value
Parameter n -0to 99
Range: X -0.001 to AMX
Related Commands: ACC, DEC, AMX, JOG, SAV
. 4JACO.1 | Axis 4, Set jog acceleration & deceleration to 0.1 mm/s2
Example:
[degrees/s?]
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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Jog Mode

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to jog a specific axis, or move continuously
Command in a direction with no target position. The jog velocity is a
Description: percentage of the maximum velocity and may be changed on-
the-fly by sending another JOG command during motion.
. A read operation returns the jog speed value in mm/s for the
Returns: o .
specified axis.
nJOGx - Standard syntax
Syntax: Error [#]:
Y ) JOG? - Read operation with missing axis number [27]
JOGx - Missing axis number [30]
nJOG - Missing velocity parameter [28]
Parameter n[int] — Axis number
Description: x[float] - Velocity
Parameter n -11099
Range: X —000.001% to £100.000 % (of maximum velocity [VMX])
Related Commands: JAC, VMX
Example: 4J0G10 | Axis 4, Jog at 10% maximum velocity
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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LCG)

Limit Configuration

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command selects whether NanoDrive will use soft limits or
Command external limit switches to define the end of travel locations.
Description: The SAV command can be used o save the limit configuration
setting fo flash.
Returns: A read operation is not available with this command.
NnLCGx - Standard syntax
Syntax: Error(s):
LCGx - Missing axis number [30]
NLCG - Missing program number parameter [28]
nfint] = Axis number
Pgromgfﬁr . x[inf] = 0-ignore [defauli]
escription: T aleive
n -11099
X — 0-ignore [default]
Parameter 1 — Soft Limits Only
Range:

Related Commands:

Example:

2 — Limit Switches Only
3 — Limit Switched and Soft Limits enabled

LPL, LDR, TLN, TLP, SAV

1LCG2 | Axis 1, set limit switches active

MICroniX..
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: LDP l Load Fiorome.‘rers
During Motion

MICroniX..
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Idle Program Global
Set Read Set Read Set Read Set
v v
This command is used to restore the set of most recently saved
Command . o X .
N settings for the specified axis. This allows the user to return to a
Description: .
user set predefined state.
Returns: A read operatfion cannot be used with this command.
Syntax: nLDP - Standard syntax
Y ’ OLDP - All axes restore saved settings
Poromg’rgr n[int] — Axis number
Description:
Parameter N ~01099
Range:
Related Commands: None
Example: 1LDP | Axis 1, restore saved settings
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
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Reference Manual

Positive/ Negative Limit Location

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
Determines orientation of positive limit and negative limit.
Command
Description: The SAV command can be used to save the limit location setting to
flash.
A read operation returns the following limit direction values for the
. specified axis:
U 0 — Normal orientation
1 —Reverse orientation
nLDRx - Standard syntax
nLDR2 - Read velocity value
OLDRx — All axes seft limit direction
Syntax:
Error [#]:
LDR? - Read operation with missing axis number [27]
NLDR - Missing limit parameter [28]
Parameter L
D intion: x[int] — limit direction value
EHGRtlomnS 2 — Read limit direction value
Parameter n -010 99
Range: X -0Oorl
rReleiee) LPL, LCG, SAV
Commands:
1LDR1 | Axis 1, set to reverse orientation
Example: -
5LDR? | Axis 5, Read limit switch orientation

MICroniX..
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LPF Low Pass Filter

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets can enable and configure a low pass filter on
the PID output when the axis is in closed loop mode (FBK3).
Command
Description: The SAV command can be used to save the low pass filter settings
to flash.
Returns: A read operation returns the low pass filter parameters
NLPFx1,x2 - Standard syntax
nLPF2 — Read low pass filter parameters
OLPFx1,x2 — All axis set low pass filter parameters
Syntax:
Error(s):
LPFx — Missing axis number [30]
nLPF - Missing program number parameter [28]
n[int] — Axis number
Parameter x1 — 0 - Disable Low Pass Filter
Description: 1 — Enable Low Pass Filter
x2[int] - Cutoff frequency
n -11t099
Parameter X1 -0-enable
Range: 1 —disable
X2 - 010 999,999,999 Hz
Related Commands: FBK, PID, SAV
Example: 6LPF1,3000 | Axis 6, enable low pass filter at 3kHz

MICroniX..
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LPL

Limit Switch Polarity

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets whether the limit switch inputs are active
Command high[1] or low]0].
Description: The SAV command can be used to save the limit polarity setting
to flash.
Returns: A read operation returns the program table for the specified axis.
NLPLx — Standard syntax
Syntax: Error(s):
LPLx — Missing axis number [30]
nLPL — Missing program number parameter [28]
e n[int] — Axis number
D intion: X -0 - Active Low
escrpton. 1 - Active High
n -11t099
Psrome"rer X — 0 - active low [default]
ange. 1 — active high
Related Commands: LCG, LDR, SAV
Example: 6LPL1 | Axis 6, limit switches set to active high
Rev: 2.06 MICRONIX USA, LLC
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LRB

Limit Rebound Amount

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v v
This command sets the amount the motor will move back off a
limit once the limit is tiggered during motion. This applies to both
hard stop limits and limit switches.
Command If the limit rebound is setf to zero the motor willimmediately stop
Description: once the limit condition is met. The motor will remain at the limit
position until another move is issued.
The SAV command can be used o save the limit rebound
amount setting to flash.
. A read operation returns the limit rebound amount for the
Returns: o .
specified axis.
NLRBx — Standard syntax
Syntax: Error(s):
LRBx — Missing axis number [30]
NnLRB — Missing limit rebound parameter [28]
Parameter n[int] — Axis number
Description: x[float] - Limit rebound amount
Parameter n -1t099
Range: X —0.000 to £ 999.999999 mm (degrees)

Related Commands:

Example:

LCG, MLN, MLP, SAV

1LRBO.

5

| Axis 1, set limit rebound amount to 0.5mm

MICroniX..
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LSP Lead Screw Pitch

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets the lead screw pitch.
Command
Description: The SAV command can be used to save the leadscrew pifch
setting fo flash.
. A read operation returns the lead screw pitch value in mm for the
Returns: oee .
specified axis.
nLSPx — Standard syntax
nLSP2 — Read lead screw pitch value
OLSPx — All axes set lead screw pitch to x
Syntax:
Error [#]:
LSPe — Read operation with missing axis number [27]
nLSP — Missing lead screw pitch parameter [28]
n[int] — Axis number
Pgromgffr . x[float] - Lead Screw Pitch
escrpfion: 2 — Read Lead Screw Pitch
Parameter n -11099
Range: X —0.001 to 999.999mm
Related Commands: FSR, UST, SAV
1LSP0.25 | Axis 1, Set lead screw pitch to 0.25mm
Example: -
5LSP? | Axis 5, Read lead screw pitch

MICroniX..
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LST Program List

During Motion Idle Program Global
Set Read Set Read Set Read Set
v
Command This command is used to display the stored commands that make
Description: up a given internal program.
Returns: A list of the commands in order as executed when the given
) program is run.
NnLSTx — Standard syntax
Syntax: Error [#]:
1LST2 — 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 Commands: PGM

Example: 6LST1 | Axis 6, return program 1 list of commands

5-73
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MCM

Motor Current Maximum

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to read the maximum output current to the
motor as determined by hardware. The MCS setting cannot
Command exceed this value.
Description:
The SAV command can be used fo save the maximum motor
current setting to flash.
. A read operation returns the max motor current value in Amps for
Returns: o .
the specified axis
NMCMx — Standard syntax
NMCM? — Read motor current settings
Syntax: Error [#]:
MCM = Missing axis number [30]
NMCM - Missing motor current settings [28]
Parameter n[int] — Axis number
Description: x1[float] — Maximum allowable current setting
Parameter n -0to 99
Range: X - 010 10.00 [A]

Related Commands:

Example:

MCS, MCR, SAV

3MCM? | Axis 3, Read max motor current value

MICroniX..

PRECISION MOTION SOLUTIONS
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Motor Current Reduction

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets the percentage the motor current reduces
when the motor is idle. Reducing the motor current when idle will
reduce the temperature of the motor while also reducing the
holding force/torque.
Command
Description: The motor current reduction setting is only applicable to stepper
motor operation.
The SAV command can be used to save the motor current
reduction setting to flash.
. A read operation returns the motor current reduction value in
Returns: i .
percentage for the specified axis.
NMCRx - Standard syntax
OMCRx - All axes set the motor current reduction value
Syntax:
Error [#]:
MCRx - Missing axis number [30]
Parameter n[int] — Axis number
Descripftion: x[int] — Motor current reduction value
Parameter n -0to0 99
Range: X -0to 100
Related Commands: MCS, SAV
Example: 8MCR50 | Axis 8, Set motor current reduction to 50%

MICroniX..
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Motor Current Settings

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

This command sets the desired current output level during different stages
of motion. The parameters of the motor current settings will vary
depending on the motor type.

For stepper motors, the run current setting [x1] will define the current
output to the motor when moving at constant speed. The I2T setting [x2]
will define how long the NanoDrive can output current above the run
current setting[x1].

For 3-phase brushless motors and brushed DC motors, the run current
setting [x1] will define the current output to the motor when moving at
constant speed. The surge current setting [x2] will define the maximum
current output during phases of motion that require additional force. The
12T setting [x3] will define how long the NanoDrive can output current
above the run current setting[x1].

Command
Description:

If the 12T setting to exceeded, the motor will disable and enter an error
state.

The SAV command can be used to save the motor current settings fo
flash. Piezo operation does not use the MCS command.

A read operation returns the motor run and surge currents in amps and 12T

Retfurns: i A2sec

NMCSx1,x2 - Standard syntax (Stepper motors)
NMCSx1,x2,x3 - Standard syntax (BLDC & DC motors)
NnMCS? — Read motor current settings
Syntax:
Error [#]:
MCSx1,x2,x3 — Missing axis number [30]
NMCS — Missing motor current settings [28]

n[int] — Axis number
Parameter x1[float] — Motor run current setting
Descripftion: x2[float] — Motor surge current setting
x3[int] = 12T setting

BLDC & DC Motors Stepper Motors
N -0to 99 N -0to 99
Parameter X1 -0 to MCM [A] q —-0to MCM [A]
Range: X2 —-0to MCM [A] X2 — 0 to 32-bit integer [AZsec]
x3 -0 to 32-bit integer [A%sec]

Related Commands: MCM, MCR, SAV

3MCS2.1,4,1000 | Axis 3, Set BLDC motor current setting to 2.1A
Example: run current, 4.0A surge current, and 1000
AZsec 17T setting
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MFE

Maximum Following Error

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets the maximum allowable position error
between the theoretical position and encoder positions. If the
error is reached the motor will either stop motion or disable,
Command
Description: depending on the following error action sefting.
The SAV command can be used to save the maximum following
error to flash.
Returns: A read operation returns the maximum following error and the
’ following error action.
NMFEx1,x2,x3 - Standard syntax
OMFEX1,x2,x3 — All axes set the motor current reduction value
Syntax: NMFE?2 — Read max following error settings
Error [#]:
MFEX1,x2,x3 — Missing axis number [30]
n[int] — Axis number
Parameter x1[float] — Maximum following error
Descripftion: x2[float] — Maximum following error timeout
x3[intf] - Maximum following error action
n -0to 99
Parameter x1 — 010 999.999999 mm
2 — 0 for immediate, Seconds
Range: x 1S
ange x3 -0 to stop motion
1 to disable motor
Related Commands: FBK, ENC, SAV
1IMFE1.0,1.0, 1 | Axis 1, Set max following error to Tmm and
Example: timeout to 1 second. Motor will disable if
max following error is exceeded
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Reference Manual

MLN Move to Negative Limit

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v

This command initiates a move to the negative limit position.
Command Upon reaching the negative hard limit the conftroller will then
Descripfion: move the stage back from the hard limit and stop. 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 - All axes execute move to negative limit position

Syntax:
Error [#]:
MLN — Missing axis number [30]
PoramgTe'r n[int] — Axis number
Description:
Parameter n _ 01099
Range:

Related Commands: MLP

8MLN | Axis 8, Move to negative limit position
Example: -
OMLN | All Axes, Move to negative limit position
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Move to Positive Limit

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v

This command initiates a move to the positive limit position. Upon
Command reaching the positive hard limit the confroller will then move the
Description: stage back from the hard limit and stop. 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]
Porom(.e’rejr n[int] — Axis number
Description:
Parameter N _ 01099
Range:

Related Commands: MLN

1MLP | Axis 1, Move to positive limit position
Example: -
OMLP | All Axes, Move to positive limit position
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Toggle Motor Off/On

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to turn the motor current flow “Off"” or “On”
Command o - - .
o for a specified axis. Turning the motor current off will cause the
Description: . e
piezo to relax and the stage will shift slightly.
A read operation returns the following motor current off/on values
Returns: for the specified axis:
) 0 - Motor current is off
1 — Motor current is on
NMOTx - Standard syntax
nMOTe - 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]
nlint] = Axis number
PgromgTTe'r . x[float] — Motor current off/on
SHERMNe: 2 — Read motor current off/on value
Parameter n -0fo99
x -0 for motor current off
Range:

Related Commands:

Example:

Reference Manual

1 for motor current on
None

1MOTO | Axis1, Set motor current to off

MICroniX..
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Toggle Motor Polarity

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command sets 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 direction towards the
Command
N motor.
Description:
The SAV command can be used to save the motor polarity setting
to flash.
. A read operation returns the current motor polarity setting for the
Returns: o .
specified axis.
NMPLX - Standard syntax
NMPL2 - 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]
nlintf] - Axis number
Porom(.e’rejr . x[[floc]:ﬂ] — Motor Polarity setting
Description: 2 — Read motor polarity value
Parameter n —010 99
. X -0 Normal
Range: 1 Reverse

Related Commands:

Example:

MVA, MVR, JOG, SAV

1MPLO | Axis1, To normal Polarity

MICroniX..
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MSA

Synchronous Move - Absolute

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to set up a synchronous move using the
absolute position of the axes involved. This command is most
useful when coordinating motion to an absolute position between
Command 2 or more axes and requires a RUN command on a separate line
Description: to execute the synchronous move. It is recommended to run
multiple MSA commands on the same command line, as they are
executed closer fogether than on separate lines. An error will
occur if the commanded position is outside of the soft limifs.
Returns: A read operation is not available with this command.
NMSAx - Standard syntax
OMSAXx - All axes execute synchronous move
Syntax:
Error [#]:
NMSA - Missing absolute position parameter [28]
Parameter n[int] — Axis number
Description: x[float] - Absolute position
Parameter n -0t0 99
Range: X —0.000000 to 999.999999 mm (degrees)
Related Commands: RUN, MSR

Example:

1MSA10; 2MSA10

ORUN

OMSAS
ORUN

| Axis 1, Move to absolute position 10 mm{[°]; Axis
2, Move to absolute position: 10 mm][°]
| All axes, Execute synchronous move

| All axes, Move to absolute position: 5 mmI[°]
| All axes, Execute synchronous move
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Synchronous Move — Relative

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v

This command is used to set up a relative move using the relative
position of the axes involved. This command is most useful when
coordinating relative positions between 2 or more axes and
requires a RUN command on a separate line to execute the

Comm.on.d . synchronous move. It is recommended to use multiple MSR
Description: .
commands on the same command line, as they are executed
closer together than on separate lines. An error will occur if the
commanded increment will cause the stage to fravel outside of
the set soft limits.
Returns: A read operation is not available with this command.
NMSRx - Standard syntax
OMSAXx — All axes execute synchronous move
Syntax:
Error [#]:
NMSR  — Missing relative position parameter [28]
Parameter n[int] — Axis number
Descripfion: x[float] - Relative position
Parameter n -0t0 99
Range: X —0.000000 to 999.999999 mm (degrees)

Related Commands: RUN, MSA

4MSR.1;5MSR.5 | Axis 4, Move 0.1 mm [degrees]; Axis 5, Move 0.5
mm(°]
ORUN | Execute synchronous move
Example: _
OMSRO0.01 | All axes, Move 0.01 mm[°]
ORUN | All axes, execute synchronous move
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Reference Manual

MTC Motor Conftrol Type

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

This command is used to set the type of motor being operated by
the NanoDrive controller (piezo, stepper, 3-phase brushless, or DC

Command motor).
Description:
The SAV command can be used fo save the motor confrol type
setting fo flash.
Returns: A read operation returns the motor control type setting.

NMTCx - Standard syntax
NMTC? — Read motor control type
OMTCx - All axes set the motor control type

Syntax:
Error [#]:
MTC? - Read operation with missing axis number [27]
NMTC - Missing motor type parameter [28]
Parameter nlint] = Axis number
Descripftion: x[int] - Motor control type
n -0to 99
Parameter X — 1 for piezo motor
2 for stepper motor
Range:

3 for 3-phase brushless motor
4 for DC motor

Related Commands: SAV

Example: 4AMTC2 | Axis 4, Set motor control type to stepper motor
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Reference Manual

MTP Motor Pitch
During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the magnetic pitch setting. It is only
Command applicable to 3-phase brushless motors.
Description: The SAV command can be used o save the motor pitch setting to
flash.
Returns: A read operation returns the magnetic pitch setting.
NMTPx - Standard syntax
NMTP2 - Read motor pitch setting
OMTPx — All axes set the motor pitch setting
Syntax:
Error [#]:
MTP? - Read operation with missing axis number [27]
NMTP - Missing motor pitch parameter [28]
Parameter n[int] — Axis number
Description: x[float] — Motor pitch
Parameter n -0to 99
Range: X -1.010 999.999 mm
Related Commands: MTC, MTV, SAV
Example: 1IMTP12 | Axis 1, Set magnetic pitch to 12mm
Rev: 2.06 MICRONIX USA, LLC
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Reference Manual

MTV

Motor Voltage
During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the motor voltage setting. It is only
Command applicable to stepper and 3-phase brushless motor types.
Description: The SAV command can be used o save the motor voltage setting
to flash.
Returns: A read operation returns the motor voltage setting.
NMTVx - Standard syntax
nMTV?2 — Read motor voltage setting
OMTVx - All axes set the motor voltage setting
Syntax:
Error [#]:
MTV? - Read operation with missing axis number [27]
NMTV - Missing motor voltage parameter [28]
Parameter n[int] — Axis number
Description: x[float] - Motor voltage
Parameter n -0to 99
Range: X - 1.0 1o 60.0V
Related Commands: MCS, MTC, SAV
Example: 1MTV5 | Axis 1, Set motor voltage to 5V

MICroniX..
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MVA Move Absolute

Reference Manual
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to initiate an instantaneous move to an
Command . - . . .
N absolute position for a specified axis. An error will occur if the
Description: e . .
commanded position is outside of the soft limits.
Returns: A read operation is not available with this command.
NMVAXx - Standard syntax
OMVAXx — All axes execute instantaneous move
Syntax:
Error(s):
NMVA - Missing absolute position parameter [28]
Parameter nlint] - Axis number
Description: x[float] — Absolute position
Parameter n -0t0 99
Range: X —0.000000 to £ 999.999999 mm (degrees)
Related Commands: MVR
4MVA14.5 | Axis 4, Move fo absolute position: 14.5 mm [°]
Example: -
OMVA5.5 | All axes, Move to absolute position: 5.5 mm [°]
Rev: 2.06 MICRONIX USA, LLC
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MVR Move Relative

MICroniX..

PRECISION MOTION SOLUTIONS

During Motion Idle Program Global
Set Read Set Read Set Read Set
v 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 the
Description: 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 -0to 99
Range: X — 0.000000 to + 999.999999 mm [°]
Related Commands: MVA
6MVR10 | Axis 6, Move 10 mm [°]
Example: -
OMVR. 89 | All axes, Move 0.89 mm [°]
Rev: 2.06 MICRONIX USA, LLC
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Loop Program

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v

This command is used to change the program loop seftting. If the
program loop flag is set, any program that is executed willrunin a

Command continuous loop. It can be combined with the PGS command to
Description: run a program contfinuously on startfup. A looping program can
be stopped at any time by sending a STP command to the
controller

A read operation returns the program loop setting for the

Returns: o .
specified axis.
NnPGLx1,x2 — Standard syntax
nPGLx12 - Read
Syntax: Error(s):
PGLx1,x2 — Missing axis number [30]
nPGL — Missing program number parameter [28]
nfint] = Axis number
PgramgTTe'r . x1[int] - Program to be looped
SHERMNe: x2[int] = Number of repetitions
N -1to99
Parameter xl —1to0 32
Range: x2 -0 forinfinite repetition
11099

Related Commands: PGS, STP

1PGL1,0 | Axis 1, Program 1 will run continuously
Example: 8PGL5, 3 | Axis 8, Program 5 will run 3 times
2PGL3? | Axis 2, read number of loops of program 3

5-89

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com



NanoDrive Motion Controller

Begin Program Recording

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
This command is used to enter program recording mode for a
specified axis. The program being recorded must use a unique
Command program number or else the program will be ignored. Use the LST
Description: command to check program number availability and use the ERA
command to erase any previously recorded programs. Each
program has a size limit of 4Kb.
Returns: A read operation returns the program table for the specified axis.
NPGMx - Standard syntax
NPGM?2 - 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 nlint] - Axis number
Description: x[int] = Program number to be recorded
Parameter n -1t099
Range: X -11t032

Related Commands:

Example:

END, EXC, LST, ERA

1PGM3 | Axis 1, Begin recording program. Save

program as program 3

MICroniX..
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PGS

Run Program At Start-Up

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v
This command is used to set a program o run immediately on
Command start-up. Only one program per axis can run on start up. NOTE:
Descripfion: The PGS value must be saved using the SAV command prior fo
power down for a program to run on startup.
A read operation returns a value for the specified axis in the
. format below:
Returns:
0 — No program set to run
1-32 - Program set to run on start-up
NnPGSx - Standard syntax
OPGSx - Missing axis number, all axes set program to run on start-up
nPGS2 - Read program(s) set fo run on start-up
Syntax:
Error [#]:
PGS? - Read operation with missing axis number [27]
NPGS - Missing program set to run on start-up parameter [28]
n[int] — Axis number
Poromg’rgr . x[float] - Program sef to run on start-up
Description: 2 — Read encoder mode value
Parameter n - 01099
X —0-No Program
Range:

Related Commands:

Example:

1 to 32 - Specific program sef to run on start-up

LST, PGM

6PGS5 | Axis 6, set program 5 to run on start-up
0PGS16 | All axes, set program 16 to run on start-up
3PGS? | Axis 3, Read program to run on start-up
3PGS0 | Axis 3, Set no program to run on start-up
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Set Feedback Constants

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the encoder feedback constants for
Command a specified controller.
Description: The SAV command can be used to save the closed-loop
feedback constants fo flash.
. A read operation returns the encoder feedback constant values
Returns: . .
for the specified axis.
NPIDx - Standard syntax
nPID2 - Read encoder feedback constant values
Syntax: Error(s):
PIDx — 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)
Pgrom.eTTe.r , x2[float] - K (integral constant]
el alielnb x3[float] - Ka (derivative constant)
2 — Read encoder feedback constants and values
n -1to99
Parameter x1 -0.000 to 100.000
Range: x2 —0.000 to 100.000
x3 —0.000 to 100.000
Related Commands: FBK, ENC, POS, FFP, IWL, SAV
5PID.02,1.5,1 | Axis 5, Set Kp t0 0.02, Ki to 1.5, Kg to 1
Example:
3PID? | Axis 3, Read PID settings

Rev: 2.06
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Pulse at Regular Intervals

Reference Manual

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
This command is used in conjunction with IOD, IOF, and IOP to
command the controller to emit a pulse at specified regular
intervals when given a start point, an interval distance, and an
Command ;
e end point.
Description:
PIP operation is a one-time use and will end after finishing all pulse
friggers.
. A read operation returns the values assigned to the start point,
Returns: . . .
inferval distance, and end point.
NPIPx1,x2,x3 - Standard syntax
0 PIPx1,x2,x3 — All axes execute position and interval value
nPIPe — Read interval pulse values
Syntax: Error [#]:
1PIP1,-0.3,2 Invalid Input Parameter (interval does not
have the same sign as end position minus
start position).
n[int] — Axis number
Parameter x1[float] - Beginning position for PIP command
Description: x2[float] - Desired pulse interval
x3[float] - Ending posifion for PIP command
n -01to 99
Parameter x1 —-400.000 to 400.000 mm
Range: x2 —-400.000 to 400.000 mm
x3 —-400.000 to 400.000 mm
Related Commands: 10D, IOF, IOP
4I0P1,0 | Axis 4, Set 10 Pin 1's pulse as active low
4T0F1,6 | Axis 4, Set IO Pin 1 for PIP function

Example:

4P1P1,0.2,5 | Axis 4, Pulse triggers at 1O pins with PIP every

0.2mm from Tmm to 5mm.

2I0P4,1
2I0F4,6
2PIP-2,-0.5,-6

| Axis 2, Set IO Pin 4's pulse as active high

| Axis 2, Set 10O Pin 4 for PIP function

| Axis 2, Pulse triggers at IO pin with PIP every
0.5mm from -2mm to -6mm.

MICroniX..
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POS | Position

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
Command This command is used to read the position information from the
Description: specified axis controller

A read operation returns the position values in mm for the
specified axis in the following format:

RIS [Theoretical position in mm, Encoder position in mm]
[Theoretical position in degrees, Encoder position in degrees]
nPOS? - Standard syntax
Syntax: Error(s):
POS? - Read operation with missing axis number [27]
Parameter nlint] - Axis number
Descripfion: 2 — Read position values
Parameter n— 11099
Range:

Related Commands: MVR

Example: 4P0S? | Axis 4, Read position values
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Pulse at Target Position

PTP

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v
Command This command is used in conjunction with IOD, IOF, and IOP to
Descrintion: command the controller to emit a pulse at a specified position,
P ) from a specified direction (or from both directions).
Returns: A read operation returns the values assigned to the frigger
) position and frigger direction.
NPTPx1,x2 — Standard syntax
0 PTPx1,x2 — All axes execute position and pulse value
nPTP? — Read interval pulse values
Syntax:
Error [#]:
1PTP1,3  —Invalid Input Parameter (*3" is not an accepted value
for “trigger direction”).
n[int] — Axis number
Pgromgfsr . x1[float] - Trigger Position
ST x2[int] — Trigger direction
n -0to 99
Parameter x1 —-400.000 to 400.000 mm
R . X2 -0 triggers when moving negative
ange. 1 friggers when moving positive
2 triggers from both sides
Related Commands: 10D, IOF, IOP
410P4,1 | Axis 4, Set 10 Pin 4's pulse as active high
Example: 4I0F4,5 | Axis 4, Set IO Pin 4 for PIP function
pe: 4PTP5.73,2 | Axis 4, Pulse triggers at 1O pins with PTP upon
reaching 5.73mm from either direction.
5-95
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Reference Manual

PWM F'requer?cy
During Motion

Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the internal PWM frequency when
Command operating a stepper, 3-phase brushless, or DC motor. The PWM
e setting can be set from 20kHz to 160kHz in multiples of 20kHz.
Description:
The SAV command can be used to save the PWM setting to flash.
Returns: A read operation returns the PWM frequency in units of Hz.
NPWMx - Standard syntax
nPWM?2 - Read PWM frequency value
Syntax:
Error(s):
PWM? - Read operation with missing axis number [27]
nlint] = Axis number
Pgromgfﬁr . x[inf]  —=PWM frequency (kHz)
EFeliRtoN 2 — Read PWM frequency value
Parameter n -1t099
Range: X - 20, 40, 60, 80, 100, 120, 140, or 160kHz
Related Commands: MTC, SAV
Example: 2PWM40 | Axis 2, Set PWM frequency to 40kHz

MICroniX..
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Set Resolution

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
This command is used to set the DAC (digital to analog converter)
steps per micron resolution for the specified axis.
Command . . . .
Description: This command is only applicable to piezo motor types.
The SAV command can be used to save the piezo resolution
setting fo flash.
. A read operation returns the resolution value in steps per micron
Returns: o .
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
PgramgTTe'r . x[float] - Steps per micron resolution (steps/mili-degree) (default is 8000)
EHGRtlomnS [ — Read steps per micron resolution value (steps/milli-degrees)
Parameter n -11099
Range: X - 010 99999 DAC steps per micron (steps/milli-degrees)
Related Commands: MTC, SAV
9REZ4000 | Axis 9, Set resolution to 4000 steps/micron
[steps/milli-degrees]
Example: -
3REZ? | Axis 3, Read steps/micron [steps/degrees]
resolution value
5-97
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Start Synchronous Move

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v 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: NRUN - Standard syntax
Parameter )
Description:
Parameter )
Range:
Related Commands: MSA, MSR
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

Reference Manual

During Motion

ldle

Program

Global

Set

Read

Set Read Set

Read

Set

v

v

Command
Description:

Returns:

Syntax:

Parameter
Description:

Parameter
Range:

Example:

Related Commands:

This command is used to save all settings for the specified axis. This
allows an axis to be configured on power up.

A read operation cannot be used with this command.

nSAV - Standard syntax
OSAV — All axes save settings

n[int] — Axis number
n -0to 99

None

16SAV

| Axis 16, save settings
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Stepper Control Method

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

This command is used to determine how a stepper motor is

Command
Description:

Returns:

Syntax:

Parameter

Description:

Parameter
Range:

Related Commands:

Example:

controlled, either current or voltage control.

This setting is only applicable in stepper control mode

The SAV command can be used to save the stepper control

method to flash.

A read operation returns the stepper control method
0O - Current control
1 - Voltage control

NnSCMx - Standard syntax
nSCM?¢ - Read stepper control method
OSCMx - All axes set the stepper control method

Error [#]:
SCM? —Read operation with missing axis number [27]
nSCM - Missing stepper control parameter [28]

n[int] — AXis number

x[int] — Stepper control method
n -0to0 99

X — 0 for current control

1 for voltage conftrol

MTC, SAV

4S5CM1 | Axis 4, Set stepper control method to voltage control
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STA

Status Byte

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
Comm'cm.d . This command is used to check the status register for a specified axis.
Description:
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
Bit 7: 1 — One or more errors have occurred. Use ERR2 Or CER fo clear.
0 - No Errors have occurred.
Bit 6: 1 — Currently in Acceleration phase of motion.
0 - Not in Acceleration phase of moftion.
Bit 5: 1 = Currently in Constant Velocity phase of motion.
0 - Not in Constant Velocity phase of motion.
Returns: 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]
OR in position
0 - Stage is moving. (In Closed Loop, Stage is out of deadband)
OR not in position
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 O: 1 — Negative Switch is Activated
0 - Negative Switch is not Activated
nSTA? - Standard syntax
Syntax: Error(s):
Y ) STA? — Read operation with missing axis number [27]
nSTA — Missing read operation parameter [28]
Parameter n[int] — Axis number
Description: 2 - Read status register
Parameter n — 11099
Range:
Related — \\p, CER, ERR
Commands:
Example: 6STA? | Axis 6, Read status register
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Reference Manual

STP Stop Motion

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v
Comm‘on.d . This command is used to stop motion for a specified axis.
Description:
Returns: A read operatfion cannot be used with this command.
Syntax: nSTP - Standard syntax
Y : OSTP - All axes execute stop
Poromgfgr n[int] — Axis number
Description:
Parameter n —0t099
Range:
iclense EST, DEC
Commands:
Example: 8STP | Axis 8, execute stop
MICRONIX USA, LLC
I I "Cronlxm Rev: 2.08
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SVP |

Save Startup Position

Reference Manual

During Motion Real-time Program Global
Set Read Set Read Set Read Set Read
v v v v v v v
This command is used to set the startup position. Default is 0. This
setting does not require the SAV command to save it into
memory.
Comm.on.d . If the stage is using an absolute encoder, the stage will move to
Description: .
the startup position on power.
The startup position feature and be enabled/disabled with the first
parameter of this command.
. A read operation returns the Startup position settings for the
Returns: o .
specified axis.
NSVPx1,x2 — Standard syntax
nSVP?2 - Read startup position parameters
Syntax:
Error[#]
SVP — Missing axis number
n[int] — Axis number
Parameter x1[int] — 0 disable
Descripfion: I enabled
) x2[float] — Startup Position mm [degree]
2 — Read Startup Position
Parameter n —0to 99
Range: X = TLN (-999.999999mm) to TLP(999.999999mm)

Related Commands:

Example:

None
4SVP | Set current position to Startup position
28VP2.3 | Set startup position to 2.3mm
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SYN) S

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v

This command is used in a program together with the wait for sync
Command [WSY] command in order to synchronize motion between multiple
Description: axes. Command must be preceded by a % to be considered
part of the current program.

Returns: A read operation cannot be used with this command.

%NnSYN — Standard syntax

Syntax: OSYN - Missing axis number, command accepted as standard syntax

Parameter nlint] - Axis number
Description:

Parameter n —~01to 99
Range:

Related Commands: WSY

Example: 4SYN | Send sync to axis 4
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TN

Negative Soft Limit Position

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v

This command is used to set the desired negative soff limit
position, using absolute position, for the specified axis. The
negative soft limit position value must be less than the positive soft

Command L .

e limit position value [TLP] for the command to be accepted.
Description:

The SAV command can be used to save the negative soft limit
position to flash.

Returns: A read operation returns the negative soft limit position value.
NTLNx - Standard syntax
NTLN2 - 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]

n[int] — Axis number

PgromgTTe'r . x[float] - Negative soft limit position

SHERMNe: 2 — Read negative soft limit position
Parameter n -0to 99
Range: X —-9999.999999 to TLP, mm [degrees]

Related Commands: LCG, TLP, SAV
2TLN0.005 | Axis 2, Set negative soft limit position to 0.005

Example: ) mm [degrees]
6TLN? | Axis 6, Read negative soft limit position value

Rev: 2.06 MICRONIX USA, LLC
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TLP Positive Soft limit Position

During Motion Idle Program Global
Set Read Set Read Set Read Set
v 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 positive soft limif
Command position value must be greater than the negative soft limit position
o value [TLN] for the command to be accepted.
Description:
The SAV command can be used to save the positive soft limit
position to flash.
. A read operation returns the positive soft limit position value for
Returns: s .
the specified axis.
NTLPx - Standard syntax
nTLP2 - Read positive soft limit position value
OTLPx  — All axes set limit position value
. nTLP — Set current position to negative limit
Syntax:
Error(s):
TLP? — Read operation with missing axis number [27]
n[int] — Axis number
PgromgTTe'r . x[float] - Positive soft limit position
SHERMNe: 2 — Read positive soft limit position
Parameter n -0t0 99
Range: X —TLN fo + 9999.999999 mm [degrees]
Related Commands: LCG, TLN, SAV
4TLP10.005 | Axis 4, Set positive soft limit position to 10.005
Example: ) mm [degrees]
9TLP? | Axis 9, Read positive soft limit position value

Rev: 2.06

MICroniX..

PRECISION MOTION SOLUTIONS

MICRONIX USA, LLC
Fountain Valley, California
WWWw.micronixusa.com

5-106



NanoDrive Motion Controller

Reference Manual

TR A Perform Trace

During Motion ldle Program Global
Set Read Set Read Set Read Set
v v v v
Comm.on.d . This command is used to execute a trace of the specified axis.
Description:
. A read operation returns the position samples taken for the
Returns: o .
specified axis.
NTRAX1,x2,x3 - Standard syntax
NnTRA?2 — 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)
PgromgTTe'r . x2[int] — 10kHz /Sampling frequency (default is 1)
SHERMNe: x3[float] - Trace starting position (default is immediate)
2 — Read position
n -0to99
Parameter x1 =1 to 2500
Range: x2 —110 1000 Servo clocks per cycle

X3 —-999.999999 to 999.999999 mm [degrees]

Related Commands: DAT

5TRAS5,10,1 | Axis 5, execute trace with 5 samples at a
sampling frequency of 1kHz starting at
a position of 1 mm [degrees]
Example:
3TRA2000,, | Axis 3, execute trace with 2000 samples at
a sampling frequency of 10kHz starting
at the current position
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Velocity
During Motion Idle Program Global
Set Read Set Read Set Read Set
v 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 sending another
VEL command during motion. The velocity value should be lower
Command . .
s than the maximum allowable velocity [VMX] for the command to
Description:
be accepted.
The SAV command can be used o save the velocity to flash.
. A read operation returns the velocity value in mm/s for the
Returns: o .
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]
e n[int] — Axis number
D iotion: x[float] - Velocity value
EFeliRtoN 2 — Read velocity value
Parameter n -0to0 99
Range: X —0.001 o VMX
reeneel VMX, REZ, SAV
Commands:
1VEL.25 | Axis 1, Set velocity to 0.25mm/s [degrees/s]
Example: -
5VEL? | Axis 5, Read velocity value
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Firmware Version
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
Command This command is used to check the firmware version for the
Description: specified axis.
Retumns: A read operation returns the firmware version for the specified
’ axis.
NVER? - Standard syntax
Syntax: Error(s):
VER? — Read operation with missing axis number [27]
NnVER — Missing read operation parameter [28]
Parameter nlint] — Axis number
Description: 2 - Read firmware version
Parameter n 11099
Range:
Related Commands: None
Example: 11VER? | Axis 11, Read firmware version
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v v v v
Command This command is used to read the maximum allowable velocity for
Descripfion: a specific axis.
. A read operation returns the maximum allowable velocity value in
Returns: o .
mmy/s for the specified axis.
NnVMX?2 - Read maximum allowable velocity value
Syntax: Error [#]:
VMX? —Read operation with missing axis number [27]
NVMX - Missing read operation parameter [123]
Parameter n[int] — Axis number
Description: e - Read maximum allowable velocity value
Parameter n ~ 1 0 2000
Range:
Related
REZ, VEL
Commands:
Example: 4vVMXK? | Axis 4, Read maximum allowable velocity value
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Encoder Velocity
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
Command This command returns the actual velocity calculated from the
Description: encoder.
Returns: A read operation returns the encoder velocity in mm/s.
NVRT? - Standard syntax
Syntax: Error [#]:
VRT? — Read operation with missing axis number [27]
Porqmg’rgr n[int] — Axis number
Description:
Parameter n 11099
Range:
Related Commands: POS
Example: 5VRT? | Axis 5, Read encoder velocity
Rev: 2.06 MICRONIX USA, LLC

Fountain Valley, California
WWWw.micronixusa.com
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Wait For Stop
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During Motion Idle Program Global
Set Read Set Read Set Read Set
v
This command is used in a program to wait until motion is
Command completed to begin executing the next command. Command
Description: must be preceded by a % to be considered part of the current
program.
Returns: A read operation cannot be used with this command.
%NWST — Standard syntax
Syntax:
WST = Missing axis number, command accepted as standard syntax
PoromgTe'r n[int] — Axis number
Description:
Parameter N 11099
Range:
Related Commands: PGM
. $TWST | Axis 7, Wait for motion to stop before
Example: .
executing next command
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WSY | Wait For Sync

During Motion Idle Program Global
Set Read Set Read Set Read Set
v
This command is used in a program together with the sync [SYN]
Command command in order to synchronize motion between multiple axes.
Description: Command must be preceded by a % to be considered part of

the current program.

Returns: A read operation cannot be used with this command.

%NWSY - Standard syntax

Syntax:
WSY — Missing axis number, command accepted as standard syntax
Porom(.e’rejr n[int] — Axis number
Description:
Parameter n 11099
Range:

Related Commands: SYN

$1WSY | Axis 1, Wait until sync command is received

Example: before executing next command
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WTM | Wait For Time Period

During Motion Idle Program Global
Set Read Set Read Set Read Set
v
This command is used in a program to wait for a specified period
Command . .
Description: of time before executing the next command. Command must be
) preceded by a % to be considered part of the current program.
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
Descripfion: x[int] -Time
Parameter n -1to0 99
Range: X - 010 999999 miliseconds

Related Commands: PGM

$2WTM4 2 | Axis 2, Wait for 42 milliseconds before

Example: .
P executing next command

5-114

m IcrOnI Rev: 2.06 MICRONIX USA, LLC
USA ov- & Fountain Valley, California

PRECISION MOTION SOLUTIONS WWW.micronixusa.com



NanoDrive Motion Controller

Zero Position

Reference Manual

During Motion Idle Program Global
Set Read Set Read Set Read Set
v v v
Command This command is used to set the absolute zero position for the
Description: specified axis.
Returns: A read operation cannot be used with this command.
nZRO - Standard synfax
Syntax: Error [#]:
ZRO — Missing axis number [123]
Porqmg’rgr n[int] — Axis number
Description:
Parameter n 11099
Range:
Related Commands: None
Example: 1ZRO | Axis 1, set current position as absolute zero
5-115
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5.9  Error Messages

Error

Number Name Description
. The Receive Buffer has reached or exceeded maximum
10 Receive Buffer Overrun .
capacity.
. The command that triggered this error was frying to move
1 Motor Disabled the servo while it was disabled.
The command that triggered this error was trying to access
12 No Encoder Detected encoder data when no encoder was attached.
The controller moved across the full range of motion and
13 Index Not Found did not find an index.
14 Home Requires Encoder The HOM command requires an encoder signal.
15 IV LT KECLIrES The MLN and MLP commands require an encoder signal.

Encoder

The command that triggered this error only supports read
20 Command is Read Only operations. The command must be followed by a question
mark o be accepted. Ex: XXX?

One Read Operation Per Multiple read operations on the same command line. Only

21 i one read operation is allowed per line, even if addressed to
Ine separate axes.
The maximum number of allowed commands per
22 Too Many (E'ommcmds On command line has been exceeded. No more than 8
ine commands are allowed on a single command line.
23 Line Character Limit The maximum number of characters per command line has
Exceeded been exceeded. Each line has an 80 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 input.
25 Malformed Command Check to ensure that each instruction in the line has exactly
3 letters referring to a command.
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26

Invalid Command

The 3-lefter instruction entered is not a valid command.
Ensure that the 3-letfter 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
Parameter

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
controller 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 fo change velocity during
motion initiated by the move commands [MVR, MVA, MSR,
MSA].

33

Not In Jog Mode

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

34

Trace Already In Progress

This error is triggered when a new frace command is
received after a frace is already in progress. Trace settings
may be modified only if the tfrace hasn't started recording

data. Otherwise, wait until the trace has finished before
modifying the tfrace settings.

35

Trace Did Not Complete

An error occurred while recording frace data. Try the
operation again.

Reference Manual
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Only certain commands can be executed when motion is in

36 . . progress. Check the command pages for information on
Executed During Mofion individual commands.
. . If a requested move will take the controller outside of the
37 Move Oufside Soft Limifs preset travel limits, then the command will not be executed.
38 Read Not Available For This error is triggered by a read request from a command
This Command that does not support a read operation.
39 Program Number Out of | The number entered for the program number was either less
Range than 1 or greater than 16.
40 Program Size Limit The program has exceeded the character limit of 4 Kb.
Exceeded
41 Program failed to Record Error in recording progrom.cllfgésii program and try operation
42 End Command Must Be The End command used to end a program must be on a
on its Own Line separate line from all other instructions.
. An error occurred while frying to read a program. Try the
43 Failed to Read Program Opretion GeEn.
44 Command Only Valid The command that triggered this error is only suitable for use
Within Program 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 occur
46 Program Doesn't Exist when you try to execute a program number that has not
had a program assigned to it.
47 Aﬁg@igﬁ??gggg’jﬁ:ﬂ Read Operations are not permitted in programs.
48 Command Not Allowed The command that triggered this error was given while a
While Program in Progress program was executing.
50 Limit Activated Motion in the direction of the activated limit switch is

disallowed if limit switches are enabled.
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51

End of Travel Limit

The requested move will take the controller outside of its
valid fravel range, therefore the move is disallowed.

Reference Manual

52

Home In Progress

A Home or a Move To Limit Procedure is in progress. 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.

53

IO Function Already In Use

The 1/O Function in question is already assigned to another

I/O pin. Some Functions can only be assigned to one pin at

a time. See the documentation for each function for more
details.

55

Limits Are Not Configured
Properly

Both Limit Switches are active, so motion is disallowed in
both directions. Most likely the LPL (Limit Polarity command)
setting should be switched.

80

Command Not Available
in this Version

The command entered is not supported in this version of the
firmware.

81

Analog Encoder Not
Available In this Version

The current version of firmware installed does not support
Analog Encoders.

No Error

Return value when the ERR? Is queried without an active
error.

MICroniX..
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6. Appendix
6.1 Power Input Pin-out

Description ‘ Pin ‘ Description
Power (+12 to 60VDC) 1 4 Ground
Power (+12 to 60VDC) 2 5 Ground
Power (+12 to 60VDC) 3 6 Ground

Mating Connector:
Manufacturer: Harwin
Part Number: G125-2040696L0
Contacts: G125-0010005 (for 26 AWG) or G125-0020005 (for 28-32 AWG)

Recommended Cable Assembly:
Harwin Gecko's G125-FC10605L0-xxxxL (xxxx is cable length in mm)
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6.2 GPIO and Communication Pin-out

6 543 21

1211109 8 7

Description Pin Description
GPIO 1 1 7 GPIO 2
GPIO 3 2 8 GPIO 4
Ground 3 9 Ground
RS485A 4 10 RS4858

Reserved 5 11 Reserved

Address In 6 12 Address Out

Mating Connector:
Manufacturer: Harwin
Part Number: G125-2041296L0
Contacts: G125-0010005 (for 26 AWG) or G125-0020005 (for 28-32 AWG)

Recommended Cable Assembly:
Harwin Gecko's G125-FC11205LO-xxxxL (xxxx is cable length in mm)
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6.3 Motor & Encoder Pin-out

" B PIIOCOCULCPOVPESTFTFERE
BB B®PDIOO OO EEE

262524232221201918 17161514

Description Pin Description
Absolute SLI+ 1 14 Absolute SLI-
Absolute MA+ 2 15 Absolute MA-
Absolute SLO+ 3 16 Absolute SLO-

Incremental Index + 4 17 Incremental Index-
Incremental B+/Sin+ 5 18 Incremental B-/Sin-
Incremental A+/Cos+ 6 19 Incremental A-/Cos-

+5VDC Output 7 20 Ground
Reserved 8 21 Reserved

Limit Positive 9 22 Limit Negative
Motor Phase 3 10 23 Motor Ground
Motor Phase 3 11 24 Motor Phase 4
Motor Phase 1 12 25 Motor Phase 2
Motor Phase 1 13 26 Motor Phase 2

Mating Connector:
Manufacturer: Harwin
Part Number: G125-2042696L0
Crimps: G125-0010005 (for 26 AWG) or G125-0020005 (for 28-32 AWG)

Recommended Cable Assembly:
Harwin Gecko's G125-FC12605LO-xxxxL (xxxx is cable length in mm)
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6.4 Firmware

The firmware on the NanoDrive can be updated without returning the conftroller to
manufacturer. Contact Micronix USA support for questions regarding the current
firmware release and updating the firmware of your NanoDrive. Please be sure to check
the firmware version by using the VER command.

6.5 3-Phase Brushless Motor Initialization

To operate correctly, 3-phase brushless motor requires an initialization sequence. The initialization
routine can be started with the INl command and performs an automated motion to find the
starting phase angle of the motor. This routine takes approximately 10 seconds to complete.
Once the initialization routine is complete, the motor is automatically enabled and ready for
motion.

Motors that use a digital incremental encoder will need to perform the phase inifialization
routine after every power cycle. If an absolute encoder is used, the initialization routine only
needs to be done during the initial sefup of the NanoDrive. The relationship between the
encoder position and phase angle is preserved while the NanoDrive is powered off.

Initialization can be performed when using the Micronix Motion Controller Platform GUI. After
connecting to the NanoDrive, an initialization button is on the Motion tab, as shown below.

M) Micronix Motion Controller Platform — O X
File System Settings
| Commands | Meotion | Program Creator 1 System | Configuration
Position Motion o IEZH
Calc [0.000000 Trgereost oo B oow EIE L= B E B s
Enc |0.00000D Togetposz [ 0000000 B P ) e B 5 . [

Increment I.D.OGOOIJD " mm n Decel I E mmys2

500 | Number of Samples
.‘_’::‘ Dizable Motor }

(@) Enzhble Motor 1

Servo Clocks Per Sample

o Current Starting Position

COM13 Close Port Hover above status bytes to check their meaning. m
COM13 : Open | Open Ethemet Status Byte : H )

Stepper motors, piezo motors, and DC motors do not require the phase initialization routine.

6.6 Closed Loop Operation
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The feedback loop for closed loop operation will vary depending on motor type. Below is the
servo loop block diagram for 3-phase brushless motors (NnMTC3) and DC motors (nMTC4).

> K
P +
( ) Error . PID Output
—(+_ > > Ki/s P2 5| Commutation | Motor
Target +
Position
Encoder
» Kd.s "

Encoder Position Feedback

Servo loop conftrol for piezo motors (NMTC1) and stepper motors (NnMTC2) will incorporate a feed
forward parameter. Below is the servo loop block diagram.

’ | Feed
”| Forward +
| Kp + PID Output )
»| Commutation »  Motor
_»O Error
e+ > > i
Target - Ki/s + Encoder
Position
p  Kd.s
+
Encoder Position Feedback

In each servo cycle, the calculated target position and the encoder feedback position will be
used to determine the error. The summation of the proportional, integral, and derivative terms
will determine the error adjustment for the given servo cycle. A feed forward parameter will be
included for stepper and piezo motors. The proportional (Kp), integral (Ki), and derivative (Kd)
gains can be adjusted through the PID setting (PID command). The feed forward parameter can
be setf by the feed forward setting (FFP).

Feedback mode 3 is available for piezo, 3-phase brushless, and DC motors. Both 3-phase
brushless and DC motors can only operate in feedback mode 3.

6.7 Motor Current Operation

Motor current seftings will vary depending on the type of motor driven by the NanoDrive. Note
that piezo motors do not use any motor current settings for operation.

For 3-phase brushless and brushed DC motors, motor current is defined by three parameters, the
continuous current, surge current, and 12T parameter. These parameters are defined using the
MCS command. The continuous current is the nominal current of the motor. The surge current, or
the acceleration current, is the maximum allowable motor current. Both the continuous and
surge current parameters are defined in the motor datasheet.
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The 12T parameter is meant to protect the motor from overheating and defines the amount of
time the NanoDrive can output motor current greater than the confinuous motor current setting.
The 12T is calculated by the integration of the measured current, designated as Im, and
continuous current, designated as I, in the graph below.

. A
2

) \

m

v

Once the integration of the measured and contfinuous current exceeds the 12T parameter
defined by the MCS command, the NanoDrive will flag, error, and disable the moftor.

For stepper motor operation, motor current is defined by two parameters, continuous current

and I2T. The continuous current and 12T settings for the stepper motor have the same behavior as
the 3-phase brushless motor current operation.
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