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About This Guide

Introduction

This guide describes the installation of thé@diMtthe operation of it. The intended audiences are the customer
technician responsible for performing the installation and preparing the saadé#fiereparator running the
system.

ThispointRUZDUG 3$ERXW 7KLV *XLGH ~ FRYHUV WKH IROORZLQJ WRSLFV

Topic Page
Information about the DMGOG-0 10
Symbols 10
Regulatory Compliance Certification 11
Contact Information 12

Chapters and Appendixes in This Guide

This guide contains the following chapters. It does not cover advanced topics such as debugging the system or editin
configuration files.

For Go to page
Chapter 1 13
Site Planning

Describes the responsibilities of the customer and the requibements fg

installation site, and includes an installation process flow and installati

checklist.
Chapter 2 19
Technical Overview

Describes the functionality of theOBMNMand its main components
Chapter 3 36
Installing the DMOMIOO

Describes how to install the DMM-0400 into your system.
Chapter 4 40
Installing Application Software for the4DBIM-0

Explains how to install application software on your PC.
Chapter 5 44
Running the DMKBOviaPMX-4EX-SA Software

Explains how to run the DMM-310 using only the GUI on your PC.
Chapter 6 60
Running the DMMIBOvia Front Panel Buttons

Explains how to run the DMD&ing only the front panel buttons.
Chapter 7 64
Editing Programs

Explains how to edit stored programs.
Chapter 8 95
Interactive Commands & USB Communications

Describes the USB communications and ASCII commands to interacti

communicate to the DOAIO.
Appendix 126

Supporting documentation for the DMM-0400 manual
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Information about the DMM-0 400

About This Release

This version of the operations manual supports @M motion controller.

Viewing the PDF Version

The PDF version of this guide provides a number of ways to navigate through the content. Blue text indicates links 1
related topics. You can also do the following:

x Click the Bookmarks tab in the left pane to view the list of bookmarks and click any bookmark to navigate tc
that topic. If the Bookmarks tab is not visibleYigvoosBavigation > Bookmaiiksn the menu bar.

x Click on the Contents bookmark. Pick ant entry in the Contents and click either the entry text or its page
number to go to that topic.

x  Scroll to the end of the Contents to the List of Figures. Pick any entry in the list and click either the figure
number and title or its page number to go to that topic.

x Scroll to the end of the List of Figures to the List of Tables. Pick any entry in the list and click either the tabl
number and title or its page number to go to that topic.

x  Click on the Index bookmark. Pick any index entry and click its page number to go to that topic.

Symbols

This guide uses the following symbols.

Note:Indicates neutral or positive information that emphasizes or supplements impol

) the main text.

@ Caution:Advises users that failure to take or avoid a specified action could result in Ic

WarningAdvises users that failure to take or avoid a specified action could result in g
to the user or hardware.
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Regulatory Compliance Certification
[TESTING FOR COMPLIANCE IS IN PROCESS|]

The DMM4DOhardware and its components meet or exceed the requirements of the following regulatory agencies.
Applicable labels indicating compliance with these requirements appear on the hardware.
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Contact Information

DMM-0400 Contact Information

The Business Unit of Dover Motion in Boxborough, MA is the manufactuf0o6f FeeDddition of the unit
is:

Dover Motion
159 Swanson Rd. D VER
Boxborough, MA 01719
The Dover Motion Website is located at: IVI O T I O N

. A division of Invetech
http://www.Dovermotion.com

If you have questions or comments, contact:

Phone5084753400
Emailsales@dovermotion.com

Or for Sales, contact:

Eastern U.S. & Canada
Phone5084753400
Emaileastsales@dovermotion.com

Western U.S. & Canada
Phone5084753400
Emailwestsales@dovermotion.com
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Chapter 1
Site Planning

About This Chapter

Introduction

This chapter describes the responsibilities of the customer and the requirements for the installation site.

Topics
This chapter covers the following topics:
Topic Page
Customer Responsibilities 14
Site Requirements 15
Specifications for Power, Communications, and Environment 16
Where to Go Next 18
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Customer Responsibilities
Requirements for the Installation Site

For installation of the DM®BQ@ou are responsible for supplying the following:

x $Q HOHFWULFDO UHFHSWDFOH DYDLODEOH IRU BSRZHU WR WKH V\V
specifications.

Warningif you use a different type of power cord, plug, or receptacle, other than tho:
in the guide, you are responsible for having a qualified electrician install them.

Warningif the system voltage is different than what is specified in the guide, you are
for having a qualified electrician rewire the system power supphes BW $iain
transformer T1 for that voltage.

X A suitable bench area for the RPII®1-Bee bench specifications in the Table 1.
X One 2.0 USB cables (optional).

Note:The USB cable is not required for the initial installation since the system softwe
installed on the DMAD@~hen shipped. This cable is for customer use.

Preliminary Steps
Perform the following preliminary steps to prepare for the installation:

1. Complete the Site Requirements Checklist. See Site Requirements section.

Note:Do not attempt to perform an installation unless the requirements specified in tl
been carried out.
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Site Requirements

Requirements for Receiving and Setup
Receiving
When you receive your DMM-84@8e following:

1. Inspect the package for damage.

Caution:f you suspect damage, take pictures of the location where you suspect ther:
A representative of the shipping carrier may need to be present during the unpacking
insurance purposes.

Setup
Select a location where you want theZDBtM e unpacked and installed. Plesisedhe following parameters
are met:

Table 1 Weights and Measurements

Specification

DMM-800

Weight 4.88Kg (approx. 10.75 Ibs)

Dimensions (maximum):
Width 38.56 cm (apprd®.18nches)
Depth 25.40 cm (apprd.00nches)
Height 15.24 cm (apprdx00nches)

Figure 1DMM-0400 Dimension

38.56 cm 25.40 cm

15
24
cm
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Specifications for Power, Communications, and Environment

Electrical Power

The DMM4DOrequires a main power source, as spedifield iREnsure that the AC power source is easily
accessible.

Table 2 Specifications for Electrical power

Specification

Voltage 90264/AC + 10%

Frequency 4763 Hz

Current (at nominal voltage, 110VAC) Typical, maximum, inrush surge:
No more than 11 amps.

Electrical receptacle

The DMM4DO0requires a NEMA 5-15 receptacle in North America. The electrical receptacle must be located within
2.5 meters (approx. 8 feet) of the power cord input on the system.

Note:The electrical receptacle must have a dedicated 1.2kVA power line and grounc

Grounding

Certain types of electrical noise are greatly exaggerated by poor or improper electrical ground connections. To prev
these problems, it is desirable to have a dedicated circuit and ground for uséQdfy the DMM-0

Note:For grounding wiring, the DAMIdL8es internal AC ground connections with greer
16AWG wiring.

WarningDo not connect the DMBB the same dedicated line and ground that is use
power a device with a high current.

WarningUse qualified personnel for installation of all electrical fixtures, and ensure tl
installations follow local bylaws.
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Power Cord and Communications Cables

Table 3Jists the suggested lengths for power cord and communications cables4@ tha® DIMME00
shipment includes only the power cord.

Table 3  Specifications for Power and Communications Cables

Cable Type | Length | Maximum Length
DMM-800power cord (supplied):

NEMAS:5 2.4 meters (8 feet) 3.6 meters (12 feet)
(North America-specific) 15 Amp

Communications cables (not supplied):

USB 2.0 cable A-B | 3 meters (If@et) | 30 meters (100 feet)

Warningif you use a different type of power cord, plug, or receptacle, other than thos
in this guide, you are responsible for having a qualified electrician install them.

Operating Environment

Table 4ists the specifications for the environment in which #@©®ibeGully operational and compliant with
its performance specifications.

Table 4  Specifications for the Operating Environment

Specification Acceptable Range

Temperature 15 U &
50 0 )

Relative humidity 20-80% non-condensing

Altitude 0 to 2,000 meters above sea level
0 to 6,600 feet above Iseal

1 The cord and cable lengths specified in this table are suggested lengths. You must supply the cord or eable if you need to
anything longer than these (see the column, Maximum length).
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Where to Go Next

Continue with the next chaplempter 2 - Technical OverVigevnext section will allow you to become familiar with
thefunctionalities, capabilities, and main comithenEViid400.
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Chapter 2
Technical Overview

About This Chapter

Introduction

This chapter describes the functionalities, capabilities, and main components of the DMM-0400 from a technical
perspectivelhis chapter should provide the user with more detail and familiarity regarding th&éperation DMM-

Topics

This chapter covers the following topics:

Topic Page
Technical Description 20
Front Panel 22
Rear Panel 23
Rear Panel Connector Pinouts 25
Rear Panel Jumper and Switch Selection 30
Rear Panel LEDs 32
Interface Circuitry 33
Where to Go Next 35
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Technical Description
Motion Control Capabilities

The DMM-0400 controller (along with the DMM-0200) is a family of programmable, motion controllers. It is highly
customizable and can control up to four axis of motion.

A wide range of applications using stepper motors can be controlled U4t tia®Nivkatile yet low cost
and highly efficient design of the DMM-0400 allows the user to satisfy a wide range of motion control requirements.

See below for part number information:

The DMM-0400 can be orderedl witbtep axes per controller. Please contact Dover Motion Sales group for
further information.
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Description

The DMM-0400 can control stepper motors. The figures in this secticthealkidesmmfigrurations for the
DMM-0400 as well as interfacing with the controller.

Caution:To avoid overheating, always operate the DMM-0400 with the enclosure co\
for proper air flow through it.

Note:Removing the enclosure cover is only necessary for troubleshooting.

Rear Panel

/

Front Panel

N\

Ventilation for fan

Figure 2 DMM-0400 ISO View
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Front Panel

Figure 3 DMM-0400 Front View

Item | Function Description
1 |POWER On/Off power switch
2 | START Start motion program
3 |STOP Stop motion program
4 | PROGRAM SELECT| Selects the motion program number
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Rear Panel
AXxis X
SW1 CUR~>
J1GENC/LIM *
. . % -
There are 4 axis of motiéix, Y, Z, and U JIEMOTOR
The connectors for axis X are shown in detail h
J4-SERIAL X——
The connectors and LEDs for Y, Z, and U are
identical to the X axis. ENA X LEB,
Fuse X, Y, Z, L
Fuse LED
XY, Z,U Axis U Axis Z Axis Y
© J21-‘S;RIIAL Y \ 4 J4-SERIAL X
N U D ENA Y @
© o) {
DOVER \\ Wedsld _ DMIDOTIL
% Serfal# 00000

Voliags: J00VAC X@ Gurrent: XX FLA Fraq (Kz): 608D
Schamafic: 5000042
Deta of MAR 200

J23-MOTOR 2

J26-MOTOR Y

JHMOTOR X
”""“:‘:":“"“ UsA SH3 - JIBENCLM 2 SHZ | JZENCL Y S JOENCLM X
o T, oG@m)e [0, o 0001, o G
JIG-ANALOG 110 K )
J3S-ENC OUT ZAJ JOYSTICK
T
A A
A
I}
=7 = ==
usB J18DIGITAL 1/O J36ENC OUT zZ/U J25ENC OUT X/Y

JP12JP8
JOYSTICK

Figure 4 DMM-0400 Rear View

J19ANALOG I/O

AC IN

J25ENC OUT X/Nf——

159 Swanson Road  yBoxborough, MA 01719

yTel: 508- 475-3400 yEmail: sales@dovermotion.com



Page24of 129
DMM-0400 Product User Guide

Rear Panel Connectors & Switches

The following table lists the connector positions on the rear panel and the type of connector for each.

Table 5 Rear Panel Connectors

Connector Position Description Connector Type
J4SERIAL X Serial data communications, Axis 1, X-axis DE9-M
J21-SERIAL Y Serial data communications, Axis 2, Y-axis DE9-M
J17-SERIAL Z Serial data communications, Axis 3, Z-axis DE9-M
J33-SERIAL U Serial data communications4Akdaxis DE9-M
J10-ENC/LIM X Encoder/Limits, Axis 1 (positions and limits for X-axis) | HD15F
J24-ENC/LIM Y Encoder/Limits, Axis 2 (positions and limits for Y-axis) | HDi5F
J35-ENC/LIM Z Encoder/Limits, Axis 3 (positions and limits for Z-axis) | HD15F
J37-ENC/LIM U Encoder/Limits, Axis 4 (positions and limits for U-axis) | HD15F
J11-MOTOR X Motor, Axis 1 (motor for X-axis) DE9-F
J26-MOTOR Y Motor, Axis 2 (motor for Y-axis) DE9-F
J23-MOTOR Z Motor, Axis 3 (motor for Z-axis) DE9S-F
J39-MOTOR U Motor, Axis 4 (motor for U-axis) DE9-F
J25-ENC OUT X/Y Encoder out, Axis 1 & 2, X/Y axis DA15M
J36-ENC OUT U/Z Encoder out, Axis 3 & 4,U/Z axis DA15M
J18-DIGITAL 1/O Opto-isolated inputs and outputs DB25F
J19-ANALOG I/O Joystick connection DA15F
JOYSTICK

J13-ANALOG IN Analog inputs DE9-M
USB USB communications, all axis USB
AC IN AC Power NEMA-35P

The following table lists the switches and jumpers on the rear panel.

Table 6 Rear Panel Switches & Jumpers

Switch/Jumper Positior] Description

SW1 CUR X Current limit DIP switch for X axis stepper

SW2 CUR Y Current limit DIP switch for Y axis stepper

SW3 CUR Z Current limit DIP switch for Z axis stepper

SW4 CUR U Current limit DIP switch for U axis stepper

JP1 Rear panel SPDT relay enable/disable

JP2 N/A

JP3 Front panel PROGRAM SELECT enable/disable
JP4 Front panel PROGRAM SELECT enable/disable
JP5 Front panel PROGRAM SELECT enable/disable
JP6 Front panel PROGRAM SELECT enable/disable
JP7 Front panel START button enable/disable

JP8 Front panel STOP button enable/disable
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Rear Panel Connector Pinouts

Pinouts +Serial Communications (J4-SERIAL X, J21-SERIAL Y, J17-SERIAL Z, J33-SERIAL U)

Pin Numbel Function Description DE9-M Connector
1 N/C
2 RX Receive data 5
3 TX Transmit data o 9
4 N/C
5 GND Ground ©
6 N/C ©
7 N/C =
8 N/C o
9 N/C O
O
O
O 6
NCI

Table 7 Pinout3dSerial Communications

Note:The four serial connectors on the rear panel are used for setting up the individt
each axis of motidrhis is already done at Dover Motion

Under normal circumstances, the user should not need to communicate to the to the
drivers and therefore should not need to connect to these four serial ports.

Should you need to communicate to the individual drivers, please contact the Dover
Department for assistance.

Pinouts *USB Communication

Pin Numbel Function Description USB-B Connector
1 VCC +5VDC
2 D- Data-
3 D+ Data+
4 GND Ground

Table 8 PinoutdUSB Communication

Note:The user should only need to communicate to the DMM-0400 using the USB ci
USB connection provides full control of tfl@MM-
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Pinouts 2Encoder/LimitsJLGENC/LIM X, J24-ENC/LIM Y, J35-ENC/LIM Z, J37-ENC/LIM U)

Pin Numbel Function Description HD15F Connector
1 +VLIM Limit power (+5VDC)
2 +LIM Positive limit
3 -LIM Negative limit m
4 CHASSIS Earth ground 1 ©o1u
5 GND Logic ground @ @
6 +5VENC Encoder power (+5VDC) @
7 ENC A Channel A @ @
8 ENC /A Complement of channel A @ @ @
9 ENC B Channel B @
10 ENC /B Complement of channel B @ @
11 ENC Z Channel Z @
12 ENC /Z Complement of channel Z @ 10 @
13 HOME Home switch U
14 GND Logic ground
15 CHASSIS Earth ground

Table 9 Pinout3Encoder/Limits

Pinouts +Motors (J11-MOTOR X , J26-MOTOR Y, J23-MOTOR Z, J39-MOTOR U)

Pin Numbel Function Description DE9-F Connector

1 STP A Stepper motor coil A

2 N/C 1

3 GND Ground @ 6

4 STP B Stepper motor coil B @

5 N/C

6 STP /A Stepper motor coil /A @

7 N/C @

8 FAULT Motor fault @

9 STP B/ Stepper motor coil /B @ @
©)

5

Tablel0 Pinouts2Motors
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Pinouts *Encoder Out X & Y (J25-ENC OUT X/Y)

Pin Numbel Function Description DA15MConnector
1 ENC AY Y axistzEncoder A channel
2 ENC /AY Y axistEncoder /A channel m
3 ENC BY Y axiszEncoder B channel O 15
4 ENC /BY Y axistEncoder /B channel 0
5 ENC ZY Y axistEncoder Z channel © o
6 ENC /ZY Y axistEncoder /Z channel o
7 N/C O
8 ENC AX X axiszEncoder A channel O o
9 ENC /AX X axistEncoder /A channel o
10 ENC BX X axistzEncoder B channel O
11 ENC /BX X axistEncoder /B channel o 5
12 ENC zX X axistEncoder Z channel o
13 ENC /ZX X axistEncoder /Z channel 0
14 GND Ground w
15 GND Ground 1

Tablell Pinouts2Encoder Out X & Y

Pinouts +Encoder Out Z & U (J36-ENC OUT Z/U)

Pin Numbel Function Description DA15M Connector
1 ENC AU U axistEncoder A channel
2 ENC /AU U axistEncoder /A channel m
3 ENC BU U axistEncoder B channel O 15
4 ENC /BU U axistEncoder /B channel O
5 ENC zZU U axistEncoder Z channel © o
6 ENC /zU U axistEncoder /Z channel o
7 N/C O
8 ENC AZ Z axistEncoder A channel © o
9 ENC /AZ Z axistEncoder /A channel o
10 ENC BZ Z axistEncoder B channel O
11 ENC /BZ Z axistEncoder /B channel o 5
12 ENC 72Z Z axistEncoder Z channel o
13 ENC /27 Z axistEncoder /Z channel )
14 GND Ground \\y
15 GND Ground 1
Tablel2 Pinouts2Encoder Out Z & U
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Pinouts 2 Digital I/O (J18-DIGITAL I/O)

Pin Numbel Function Description DB25F Connector
1 +OPTO LIM Opto limit power (+5VDC)
2 +OPTO I/0 Opto I/O power (+5VDC) m
3 +12V INT +12VDC 1©)
4 OPTO GND Logic ground (©n4
5 OPTO GND Logic ground @
6 DIG IN1 Digital Input 1 @ @
7 DIG IN2 Digital Input 2 @
8 DIG IN3 Digital Input 3 @
9 DIG IN4 Digital Input 4 @
10 DIG IN5 Digital Input 5 @
11 DIG IN6 Digital Input 6 @
12 DIG IN7 Digital Input 7 @
13 DIG IN8 Digital Input 8 ©
14 DIG OUT1 Digital Output 1 ©
15 DIG OUT2 Digital Output 2 @
16 DIG OUT3 Digital Output 3 @
17 DIG OUT4 Digital Output 4 @
18 DIG OUT5 Digital Output 5 @
19 DIG OUT6 Digital Output 6 @ @
20 DIG OUT7 Digital Output 7 @
21 DIG OUT8 Digital Output 8 @
22 RELAY N.C. Relay N.O. connection @
23 REALY N.O. Relay N.C. connedtion @
24 RELAY COM Relay commdn @25
25 SHIELD Chassis ground @

Tablel3 Pinouts2 Digital 1/0

2 Jumper JP1 enables and disables the relay function through digital output 8. Please see Jumper section for detailed
description of the functionality.
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Pinouts +Analog I/0O & Joystick (J19-ANALOG /0 JOYSTICK)

Pin Numbel Function Description DA15F Connector
1 +VANALOG Analog power (+5VDC) 1
2 STICK P/B Joystick - Stick pushbutton, Digital input @
3 ANALOG X Joystick X analog input, Analog input 1 @
4 GND @
5 N/C ©
6 ANALOG Y Joystick Y analog input, Analog input 2 @
7 LEFT P/B Joystick left pushbutfhDigital input 2 @ @
8 N/C @
9 N/C @
10 N/C ©
11 ANALOG Z Joystick Z analog input, Analog input 3 @
12 N/C @ @
13 N/C @
14 RIGHT P/B Joystick - Right pushbétiigital input 3 @ 15
15 |NIC w

Tablel4 Pinouts?Analog I/O & Joystick

Pinouts 2 Analog InputsJL3ANALOG IN)

Pin Numbel Function Description DE9-M Connector
1 GND Ground
2 N/C
3 ANALOG 8 Analog Input 8 (5) 9
4 ANALOG 6 Analog Input 6
5 ANALOG 4 Analog Input 4 O
6 GND Ground O
7 N/C o
8 ANALOG 7 Analog Input 7 O
9 ANALOG 5 Analog Input 5 . o
O
O 6
w

Tablel5 Pinouts? Analog Inputs

3 Jumper JP8 enables and disables the left pushbutton control from the joystick. Please see Jumper section for detailed
description of the functionality.
4 Jumper JP7 enables and disables the right pushbutton control from the joystick. Please see Jumper section for detailed

description of the functionality.
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Rear Panel Jumper and Switch Selection

Current Switch SettingsSW1 CUR X, SW2 CUR Y, SW3 CUR Z, SW4 CUR U

DS4 | DS3| DS2| DS1] Current (A) DIP Switch

0 0 0 0 3.4

1 0 0 0 3.2

0 1 0 0 3.0

1 1 0 0 2.8

0 0 1 0 2.6 SWI1

1 0 1 0 2.4

0o | 1 ] 1 | 0 22 0
1 1 1 0 2.0

0 0 0 1 1.8 E E E E

1 0 0 1 1.6 i
0 1 0 1 1.4 CUR X

1 1 0 1 1.2

0 0 1 1 1.0

1 0 1 1 0.8

0 1 1 1 0.6

1 1 1 1 0.4

Tablel6 Current Switch Settings

These DIP switches set the maximum current rating for the stepper motor. Please refer to your motor data sheet to
these DIP switches.
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Jumper SelectioAJP12JP8

IO CONFIG

ENOFLOONO
Soonpnana
5555555

I/0 Config with Cover

IO CONFIG

I/O Config without Cov

Jumper| 1 | 2 | 3 | Function Description
. Installing a jumperditi 1-2villdisablethe SPDT Relay an
IP1 1-2for Output 8 to rear pane Output 8 will be routed to J18
Installing a jumperJd&ti 2-3villenablethe SPDT Relay and
2-3forSPDT Relay Output 8 will be used to switch the relay
1:2for Input 8 to rear panel Installing a jumperJ&t2 1-2villroutelnput 8 to J18
JP2 - . ——
2:3to disable Input 8 Installing a jumperJ&t2 2-3villdisablelnput 8
12for Input 7 to rear panel Installing a jumperd&8 1-2wvilldisablethe front panel
P P THUMBWHEEL button and Input 7 will be routed to J1§
JP3 - . .
23 for front panel thumbwhes Installing a jumperJét8 2—3vnlenablethe_z front panel _
THUMBWHEEL button and Input 7 will not be available]
12for Inout 6 to rear panel Installing a jumperJ&t 1-2villdisablethe front panel
P b THUMBWHEEL button and Input 6 will be routed to J1¢
JP4 - - -
23 or front panel thumbwhe Installing a jumperd&d 2-3villenablethe front panel
THUMBWHEEL button and Input 6 will not be available
. Installing a jumperd&tb 1-2willdisablethe front panel
1:2for Input 5 to rear panel| ., y\iswWHEEL button and Input 5 will be routed to J16
JP5 - . .
2:3or front panel thumbwhes Installing a jumperJétd 2—3vnlenablethe_z front panel _
THUMBWHEEL button and Input 5 will not be available]
12for Input 4 to rear panel Installing a jumperd&t6 1-2willdisablethe front panel
P P THUMBWHEEL button and Input 4 will be routed to J1¢
JP6 - . -
23 or front panel thumbwhe Installing a jumperJét Z-Mlllenablethg front panel .
THUMBWHEEL button and Input 4 will not be available
12for Inout 3 to rear panel Installing a jumperd®t¥ 1-2villdisablethe front panel STO
IP7 P P button and Input 3 will be routed to J18 & J19
2.3for front panel Ston buttol Installing a jumperd®Y 2-3wvillenablethe front panel STO¥
b P button and Input 3 will not be available on J18 & J19
12for Inout 2 to rear panel Installing a jumperd&8 1-2wvilldisablethe front panel STA
P8 P P button and Input 2 will be routed to J18 & J19

2-3for front panel Start butto

Installing a jumperJ&8 2-3villenablethe front panel STAR
button and Input 2 will not be available on J18 & J19

Tablel7 Jumper SelectioAJP12JP8
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Rear Panel LEDs

Fuse LEDs
LED | Description Possible States
Fuse X| Indicates that the fuse on| Not illuminated Fuse is blown
o axis iok llluminated green | No error
Fuse Y| Indicates that the fuse on| Not illuminated Fuse is blown
axis is ok llluminated green | No error
PY Fuse Z| Indicatethat the fuse on Z Not illuminated Fuse is blown
axis is ok llluminated green | No error
Fuse U| Indicates that the fuse on| Not illuminated Fuse is blown
axis is ok llluminated green | No error
o
o
Tablel8 Fuse LEDs
Enable LEDs

LED | Description Possible States

ENA X| Indicates that the axis i Not illuminated AXis is not enabled
enabled llluminated green AXis is enabled

ENA Y| Indicates that the axis i Not illuminated AXis is not enabled
enabled llluminated green AXis is enabled

ENA Z | Indicates that the axis i Not illuminated Axis is not enabled
enabled llluminated green AXis is enabled

ENA U| Indicates that the axis i§ Not illuminated Axis is not enabled
enabled llluminated green AXis is enabled

Tablel9 Enable LEDs
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Interface Circuitry

Limit, Home, and Digital Input

To trigger the opto-isolated digital inputs, sink the digital input signal to the ground of the corresponding opto-supply

Note: Alarm input for TB9 version is 5V TTL type.

VS Opto-Supply (+5V DC)

Figure 5Digital Inputs

Digital Outputs

For the opto-isolated outputs, the digital output signal will source from VS when the signal is turned on.

VS Opto-Supply (+5V DC)

Figure 6Digital Outputs
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Encoder Input Connection
Both singlended and differential quadrature encoder inputs are accepted.

When using singleded encoders, use the /A, /B, anpif&

+5V supply and Ground signals are available to power the encoder. Make sure that the total current usage is less tf
200mA for the +5V.

The maximum encoder frequency is 5SMHz.

Figure 7Encoder Inputs

Analog Inputs

8 x 10-bit analog inputs are available on ted@NUde Al[1-8] command to read the analog input value. Range
is from 0-5000 mV

Figure 8Analog Inputs
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Where to Go Next

Continue with the next chaptexpter 3 - Installing the D¥-Now that user has become familiar with the
technical capabilities of the DM the next section will outline the steps needed to instaiOGIRIMbur
system.
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Chapter 3
Installing the DMM- 0400

About This Chapter
Introduction

This chapter descsihew to hook up the D84NI&o your Dover Motion stages.
Topics

This chapter covers the following topics:

Topic Page
Installing the System 37
Modes of Operation 37
Connecting to the DRWDO 38
Where to Go Next 39

159 Swanson Road  yBoxborough, MA 01719  yTel: 508- 475-3400 yEmail: sales@dovermotion.com



Page37of 129
DMM-0400 Product User Guide

Installing the System
DMMB400

USB Communicatior

Joystick (Optional

Dover Stages

Figure 9 System Installation

Modes of Operation

1. PC ControlledtThe DMM-0400 can be controlled using a PC and USB communications. Dover Motion provides a
GUI for running and programming th@4MAMThe software is cRIMX-4E6A See Chapter 5.

2. Stand Alone OperatiatiThe DMM-0400 can be operated stand alone. No external communications are required.
Motion can be initiated usingothtep@nel START & STOP buttons and the PROGRAM SELECT Seanbwheel.

Chapter 6.
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Connecting to the DMM-0400

Installing the Motor and Encoder Cables

Caution:Before plugging in any motor and encoder cables, verify the mechanical ope
Dover Motion stage. Verify that the stage moves freely as intended and that there is
for damage or personal injury.

Note:If you have any questions regarding the mechanical operation of your stage or
to the DMH@400, please call ibever Motion customer service department:

Phone: (508) 423400
Emailsales@dovermotion.com

Plug in the motor and encoder cables to the appropriate rear panel connectors. Plug in your motor and encoder
connections before plugging in the power cable.

Installing the 1/0 Cables

Caution:Before plugging in the 1/O cables, verify that your 1/0O devices operate as inte
there is no potential for damage or personal injury.

Plug in the I/O cables to the appropriate rear panel connectors. Plug in your I/O connections before plugging in the
power cable.

Installing the Power Cord and Communications Cables

The DMM4DO0comes with a 2.4 meter (approx. 8 foot) power cord. You must supply the USB 2.0 cable.

To install the power cord, insert the female connector on the power cord into the male receptacle on the rear of the
system enclosure. The USB 2.0 cable plugs into the USB connector on the rear panel. See the Rear Panel section
thelocations of these connector

Note:After plugging in the power cord, the DMM-0400 is ready to be turned on
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Where to Go Next

Continue with the next chaplempter 4 - Installing the Application Software forGh@MDAfé+ hooking up the
DMMB400 to thetages, the user should now be able to install the applicatj@ivboitiiza¢eSA Softwaired

start communicating to the DAOA@- The next section describes the steps needed to properly install the application
software.

Note: Using the PMX-4EX-SA Software is not required in order to communida4©@o thieecDMét-may use
Labview, Matlab, or a number of other software to communicateO#DththEaMgh USBnnection.
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Chapter 4
Installing Application Software for the DMM-0 400

About This Chapter

Introduction
This chapter describes the Application GUI software you need to rd0Ghia BNEvi¥inal.
Topics

This chapter covers the following topics:

Topic Page
Software Description 41
Installing PMXEXSA Software 41
Installing PMX Drivers 42
Where to Go Next 43
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Software Description

The software that is used to communicate and to run the DMM-0400 is the PMX-4EX-SA software. This software
provides the user with an intuitive graphical user interface for running and progra@dhghkeaiBavisiso
need to install the PMX drivers to complement the software.

Note:Using the PMX-4EX-SA Software is not required in order to communica4Q6.th
The user may use Labview, Matlab, or a number of other software to communicate t
0400 through USB. See the USB Communications section for communication detail
associated ACSIl commands.

Installing PMX-4 EX-SA Software

GUI (PMX-4EX-SA) Install

Locate the CD that was shipped with youd@MWeéh your Windows folder double click the
Performax_lInstallation_ 1.83QG IROORZ WKH RQFMHFMUMHHQ LOQVWUXFWLRQV 6HH

>

Figurel0 Performax Installation
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Installing PMX Drivers

Locate the CD that was shipped with youd@Mieén your Windows folder double click the
Arcus_Drivers_and_Tools Setup DI®G IROORZ WKH RQFMHFEAHHQ LQVWUXFWLRQV €

Figurell Driver Installation
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Where to Go Next

Continue with the next chapltempter 5 - Running the DMBIvia PMX-4EX-SA Softwaités next section
describes how to use the software that was installed in section 4. Details and functions about the various screens ¢
described.
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Chapter 5
Running the DMM-0 400 via PMX-4EX-SA
Software

About This Chapter

Introduction

This chapter describes how to communicate with #@0RisiMSB connection toXxhé HPQ fuvt how to use
the PMX-4EX-SA software to control motion.

Topics

This chapter covers the following topics:

Topic Page
Connecting a USB Cable 45
Establishing Communication with the4DRIM-0 46
Using the Main Control Screen 47
Where to Go Next 59
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Connecting a USB Cable

To communicate with the DEvER a terminal you will need a USB 2.0 cable not supplied with this DMM. See
Table 3or details of cable specifications.

2QFH \RX KDYH ORFDWHG D 86% FDMP@JSB HmD XSEeWdP 3P HKQEO0 XQ WWRK W/ K&l
end in any open USB port of your PC.

I
@ J33-SERIAL U JI7-SERIAL 2 J2HSERIAL Y JA-SERIAL X
] ENA U@ ENA Y @D
(= © © ©
DOVER \\ Modsl 5 __ DMIYOOOC
o Serfal#: _ X0000K
Voltage: J00VAG X® Gurrents XX FLA Freq (Hs): 50780
Schamstle: _ 000082 J39MOTOR U J23MOTOR Z J2EMOTOR Y JHIMOTOR X
Date of MAR 20
”‘“""";_‘ff”:‘ o __USA W4 o JITENCLM U SH3 - JISENCLM 2 W2 o J2eENCLM Y S JOENDLM X
) [ eee: - 7 00000 I - = kerrlen N - Y [ 09060
il oo LU0, o(@m)e 111, of@m)e LU, of@m)o
{ CUR U CUR 2 CUR Y CUR X )
JIS-ANALGG 10 J25ENC OUT XrY
J3sENC OUT ZU JoysTICK
H— | JIBDIGITAL 10
ANl b 0000000 \] =\ =\
= < (R 3 clie/ G @)

2 @@@@@@@@@@@@@
\\ eoooooc0o00g)

C
w0
w

Figurel2 DMM-@00USB Port
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Establishing Communication with the DMM-0 400

/R F D WSORMRMKX-3EB54131 LFRQ RQ \RXU GHVNWRS RU ORFDWH LW LQ \RXU 6

Figurel3 PMX-2EX-SA Application

Select the device you what to communicate with in the shown dialog box. Choose USB for USB communications fc
the DMM3400.SeeFigurd 4

Figurel4 Communication Dialog Box

159 Swanson Road  yBoxborough, MA 01719  yTel: 508- 475-3400 yEmail: sales@dovermotion.com



Paget7of 129
DMM-0400 Product User Guide

In the SeleGontrol Box, the user can select one of 3 programs. Select the Program & Control button for the Main
Control Screen.

Figurel5 Select Control Box

Using the Main Control Screen

With the DMM@*8, \RX FDQ FRQWURO DOO PRWLRiGure/d Bor BAQitbreODLQ &R QWU
LQIRUPDWLRQ QRW IR XQ GPNDQABEXISA WaFui@ii®ic|ud et ¢h thiel §hipping\CR ldnd
installed onto your PC with this GUI.

Figurel6 Main Control Screen
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Status Screen (A)

wnNE

10.
11.
12.
13.

14.

Figurel?7 Status Screen (A)

Current pulse position (X,Y,Z,U axes). If StepNLoop is enabled, this shows the real-time target position.

Current encoder position (X,Y,Z,U axes)

Current speed (X,Y,Z,U axes) pulse/sec. If StepNLoop is enabled, the speed is in encoder counts/sec, unless an
interpolation move is in process.

Motor status (X,Y,Z,U axes)

i. Idlexmotor is not moving.

ii.  Acceltmotor is accelerating

iii. Consttmotor is running in constant speed

iv. Deceltmotor is decelerating

v. +LimErratplus limit exnr

vi. ximErrotminus limit error

StepNLoop status - valid only when StepNLoop is enabled and displays current StepNLoop status by displaying one of
following:

NA £StepLNoop is disabled

IDLE+motor is not moving

MOVINGttarget move is in progress

JOGGINGjog move is in progress

HOMINGthoming is in progress

Z-HOMINGhoming using Z-index channel in progress

ERR-STALEStepNLoop has stalled.

ERR-LIMtplus/minus limit error

StepNLoop delta status

+imit, + Limit, Home and Alarm input status (X,Y,Z,U axes)

Move mode status

i. ABStabsolute move

ii. INCdincremental move

Timer register status (counts down)

Clears any limit or StepNLoop error

Buffer move enable status

Buffer start: This is the currentahtlexbuffer. Note that the buffer is a 36 position ring buffer. (Used for buffer move
mode only)

Buffer end: This is the current end of the buffer. Note that the buffer is a 36 position ring buffer. (Used for buffer move n

only)
Provides the available empty positions of the buffer (Used for buffer move mode only)
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Control (B)
Figurel8 Status Screen (B)
1. Global High speed, low speed, and acceleration. To give each axis individual speed parameters, enter HS[axis], LS[axi
and ACCJaxis] commands via the command line.
2. Select X/Y/Z/U axis to control.
3. Target Position (X,Y,Z,U axes)
4. Enabletmotor power is turned on or off by clicking on these circles (X,Y,Z,U axes)
5. Set absolute move mode
6. Setincremental move mode
7. RP - Reset pulse counter for the specified axis. Not allowed if StepNLoop is enabled.
8. RE - Reset encoder counter for the specified axis.
9. SP- Set pulse counter for the specified axis.
10. SE- Set encoder counter for the specified axis.
11. ISTOP#the motion is immediately stopped without deceleration.
12. RSTOPtthe motion is stopped with deceleration.
13. Z+/Z-Home the axis using only encoder index channel.
14. H+/H-Home the axis at high speed using only the home sensor.
15. Buffer move Ta#Clicking on this button will provide the user with an interface to load buffer move commands to the PMX

4EX-SA.

Figurel9 Buffered | Move
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16.
17.

18.
19.
20.
21.
22.

a. Buffer Array LisEnter the desired list of buffer commands here. Once the list is loaded, if the number of commands
is greater than 36 (max buffer size), the program will automatically send the remaining commands to the PMX-4EX-
as spaces clears up in the buffer.

b. Buffer enableEnable/Disable buffer move mode

c. Load Move Arra@nce the buffer array list is created, click here to load the array list to the program.

d. Start+Once the array has been loaded, click here to begin sending the buffered commands to the PMX-4EX-SA. Nc
WKDW DIWHU WKH 367$57" EXW WiIRMQt heyinFdbk BawtHdzhe \WNOHAEXSIA Htll tReR P P D Q C
Buffer | Move window is closed.

e. AborttStop sending buffer commands to the PMX-MS¢-8isables buffer move mode.

f.  Open/Save/NewAllows users to save/open or create new buffer array lists

g. | AccekEnable/Disable buffered | move acceleration.

ZH+/ZH-: Home sensor and encoder index channel is used to home.
Arc/Circle ToalClicking on this button will provide the user with an interface to perform Arc/Circle XY moves.

Figure20 Arc/Circle Tool

a. Perform Arc Mo¥©®nce the arc center/degree/move direction parameters are set, clicking on this button will begin
the arc move.

b. Perform Circle Ma¥®nce the circle center/move direction parameters are set, clicking on this button will begin the
circle move.
Note that after an arc or circle move is started, the position/speed values of the main control window will not begin t
update until the above window is closed.

JOG+/JOG-: jogs the motor in positive and negative direction.

HL+/HL-: Home the axis at high speed and low speed using only the home sensor.

L+/L-: Home the axis using the limit sensor.

ABS: Perform absolute move. If more than one axis is selected, an interpolated move will result.

DAT: Return to O position. If more than one axis is selected, an interpolated move will result.
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On-The-Fly-Speed Control (C)

Figure21 OnTheFly-Speed Control (C)

Select X/Y/Z/U axis.

Select destination speed of the axis.

Select the acceleration used duringreaflgrspeed change.

Select the SSPDM mode for the axis. See On-The-Fly Speed section for details.

Set the SSPDM mode for the axis.

Setorthe |IO\ VSHHG FKDQJH $FFHOHUDWLRQ ZLOO EH WDNHQ IURP WKH 3$F|
before issuing thethefly speed operation.

oukrwnpE

On-The-Fly-Position Control (D)

Figure22 OnTheFly-Position Control (D)

1. Setthe new target position for the specified axis.
2. SP- Perform and drefly position change.

Product Information (E)

Figure23 Product Information (E)
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Sync Outputs (F)

Figure24 Sync Output Status (F)

1. Sync output status for DO1-DOA4.
i. OFF
ii. WAITING
iii. TRIGGERED

Digital Input/Output (G)

Figure25 Digital 1/0 Status (G)

1. Digital Input - DI1-DI8
2. Digital Outputs - DO1-D0O8. To turn on/off a digital output, click on the corresponding circle.

Analog Inputs (H)

Figure26 Analog Input$H)

1. Analog input status of Al1-Al8. Units are in mV.
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Program File Control (1)

Figure27 Program File Control (1)

Open+Open standalone program
SavezxSave standalone program
Newz=Clear the standalone program editor
View - View the compiled program

PwbdPE

Standalone Program Editor (J)

Figure28 Standalone Program Editor (J)

1. Text ProgramText box for writing and editing a standalone program.
2. Opens a larger Program Editor window for easier programming.
3. Clear Code Spag€lear the code space on the PMRALEX-
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Standalone Program Control (K)

Figure29 Standalone Program Conti€)

RunztStandalone program is run.

StoptProgram is stopped.

PausetProgram that is running can be paused.
Cont+Program that is paused can be continued

XThread - Open the Standalone Program Control for all standalone programs.
Index+Current line of low-level code that is being executed.
Status of standalone program:

i. IdletProgram is not running.

ii.  RunningProgram is running.

iii. PausedProgram is paused.

iv. ErrosProgram is in an error state.

Nou,rwhpE

Standalone Program Compile/Download/Upload (L)

Figure30 Standalone Program Compile/Download/Upload (L)

1. CompiletCompile the standalone program
2. DownloadDownload the compiled program
3. UploadtUpload the standalone program from the controller
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Setup (M)

Figure31 Setup (M)

1. Polarity/S-curve:
Set home/alarm/dir polarity for X/Y/Z/U axes. Note that limit polarity is fixed either high/low for ALL axes.
Set s-curve enable/disable for each axes.
DOP - Set the digital output polarity
DIP - Set the digital input polarity
EOP - Set the enable output polarity
SA Err - Set the return jump line for standalone error handling
2. Set StepNLoop parameters
3. Set joystick parameters
4. Communication settings:
a. Set device name: [4EX00-4EX99]
b. Set baud rate (used for RS-485 communication)
5. Bootup Parameters
a. Auto Run - Click and perform store to flash to have the specified standalone proggam run on boot-
b. DOBOOT/EOBOOT - Set the digital and enable output configuration status on boot-
6. Miscellaneous Settings:
a. |IERR - Enable/disable the ignore limit/alarm error feature
b. IACC - Enable/disable | move acceleration (used with buffered | commands)
c. EDEC - Enable/disable unique deceleration.

~0oo0op
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Set Sync output parameters (Note that sync output parameters are not stored to flash memory)
Open/Save parameters to file.

Upload/Download parameters to and from RAM

0. Store parameters to flash memory

B oo~

Terminal (N)

Figure32 Termina(N)

1. Response BatDisplays sent command as well as corresponding response

2. Device Nam#Device name of the PMX-4EX-SA. In USB communication mode, the fieldt&5fixed. In RS-
communication mode, this field can be modified so that the user can communicate with a specific device.

3. Command linkASCII command line

4. SavezxSave the current contents of the Response Box to file
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Latches (O)

Figure33 Latch Inputs (O)

1. Enable LatchEnable latch support for X/Y/Z/U axis
2. Latch Status:
a. ON: Latch has been triggered
b. OFF: Latch is disabled
c. WAITING: Latch is enabled and is waiting to be triggered.
3. PositiontLatched position value. Note that this is reset to O each time that the latch is enabled.
4. Encodettlatched encoder value. Note that this is reset to 0 each time that the latch is enabled.
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Variable Status (P)

11— +«—2

Figure34 Variables Status (P)

1. Volatile VariableStatus of volatile variable V0-V49
2. Non-volatile Variab#Status of non-volatile variable V50-V99
3. Command lingSet variables using V[0-99]=[value] syntax

About (Q)

Figure35 About Button (Q)

Displays the current Software and Firmware versions.
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Where to Go Next

Continue with the next chapltempter 6 - Running the DMM-0400 via Front PaneTBatt@xd section
describes how to run the DMM-0400 in standalone mode using the front panel buttons to control motion. Descriptio
of the default motion programs installed on {640DNAk also described.
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Chapter 6
Running the DMM-0 400 via Front Panel Buttons

About This Chapter
Introduction

This chapter describes how to run thedDPW&Ghe Front Panel Thumb Wheel and Start/ Jog+, Stop/ Jog-

buttos for standalone operation. The sample motion programs installed from the factory are also described in great
detail.

Topics

This chapter covers the following topics:

Topic Page
Front Panel Buttons 61
DMM-800Stored programs 62
Executing Stored Programs 62
Where to Go Next 63
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Front Panel Buttons
The DMMADOfront panel is made up of a Thumb wheel, Start/ Jog+, and Stop/ Jod-iguttBAs, T$exse

buttons can be used to run stored programs in td@® kheltoryNo USB communication to the DMM-0400 is
required for standalone operation. The DMM-0400 will function as a completely standalone motion controller.

Figure36 DMM-0400 Front Panel
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DMM-0400 Stored programs

The DMMA4DOis shipped with 7 standard programs that can be executed via the Thumbwheel and Start/ Stop

buttons SeeTable2Q

Note:The programs shipped with the DMM-0888/&iefprogramsThese programs are n
LOWHQGHG WR EH WKH FXVWRPHUTV ILQDO VROXW
They are standard Dover M&OIRJUDPV WKDW PD\ QRW EH H[DF
application.
The user should create their own motion programs for specific motion profilegrahd ci

Program| Function Pushing the START | Pushing the STOP Notes
Number YW XWWRQ ZLQ % XWWRQ ZLO
0 Joystick Control | Enable external joyst| Disable external joystil When the joystick control is enabled, ¢

control

control

another motion program will automatic
disable the joystick and run the selects
motion program.

To enable the joystick again, the user
start program 0 again.

1 X Axis Jogging | Jog the X Axis positiyy Jog the X Axis negatiyv] Holding the START (or STOP) button |
2 Y Axis Jogging | Jog the Y Axis positiy Jog the Y Axis negativ| the axis. Releasing the START (or ST
3 Z Axis Jogging | Jog the Z Axis positiv| Jog the Z Axis negativ| button will stop the jogging
4 U Axis Jogging | Jog the U Axis positiy Jog the U Axis negatiy
5 XYZU Homing | Homes all axis Stop the homing routirf The homing program will home all axig
sequentially one after another. The ax
jog to the negative limit, jog off the neg
limit by 1 mm, and zero the position cq
The resulting position is the home or Z
position.
6 XYZU Cycling | Cycles all axis Stops the cycling
7 Available for Start program 7 Stop program 7
customer use
8 Available for Start program 8 Stop program 8
customer use
9 Available for Start program 9 Stop program 9

customer use

Table20 Standard Programs

Executing Stored Programs

To execute one of the stored programs, select that program number on the thumbwheel angtttren depress the

button.

To stop the program presStiygbutton.
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Where to Go Next

Continue with the next chaplempter 7 - Editing Progrddsing either front panel buttons or the application
software to control the DIMB0, the DMB40O calls motion programs to run the stages. The next section
describes how to edit those programs.
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Chapter 7
Editing Programs

About This Chapter

Introduction

This chapter describes how to edit motion programs with the GUI. This chapter also describes the programming
language for programs in the ©NM-

Topics

This chapter covers the following topics:

Topic Page
Editing a Stored Program 65
Standalone Program Specification 67
Programminganguage Specification 69
Sample Programs 90
Where to Go Next 94
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Editing a Stored Program

To edit a stored program with the GUI, you first need to open the program. You can either Upload the program fron
WKH FRQWUROOHUYfYV PHPRU\ RU RSHQ D SURJWpéhokUplyddGttddQ \RXU 3&
SeeFigure7.

Figure37 Retrieving a Program
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The program will now be in the Text window. The user can now edit the program as needed.

After editing the programs, hit the Compile button and then the Download button to compile and download the new
programs into the DMM-0400 memory.

To run the new programs, hit the run butteigugs&

Compile Buttot

/

Figure38 Text Window Text Window| Download Butto

Note:: KHQ \RX XSORDG WKH VDYHG SURJUDPV IURP W
Dover MotidhV VWDQGDUG PRWLRQ S URIOSRY P®itants ddctor

If you want to keep Dover MpibnV WD QG DU G S U R J U Bdr the WildakdedXféel
(which contains Dover MfitenVWDQGDUG SURJUDPV WR LQFOX

If you do not want to keep Dover Fistion WD QGDUG SURJUDPV &OHI
motion programs, and download to the@dhtidf V PHP R U\
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Standalone Program Specification

Standalone Program Specification:
Memory size: 1,275 assembly lines.
Note: Each line of pre-compiled code equatesewdf-dssembly lines.

WAIT Statement
When writing a standalone program, it is geeessdry to wait until a motion is completaddnefay on to
the next line. In order to do this, the WABNstaweshbe used. See the examples below:

In the example below, the variable V1 witibediatély after the X10000 move commanadviitbgiosyiait until
the controller is idle.

X10000 ;* Move to position O
V1=100

Conversely, in the example below, the varigiiiet\iewet until the motion has been coWipheitanly be
set once the controller is idle.

X10000 ;* Move to position O
WAITX ;* Wait for the move to complete
V1=100

Multi-Threading

PMX-4EX-SA supports the simultaneous executahstangietone programs. Programs 0,1,2,8l&e contr
via thé&&RQSR1SR2andSR3commands respectively. For examples of whiol; {hiessse refer tadkemple
Stand-alone Prograrsection.

Note:Sub-routines can be shared by different threads.

Error Handling

If an error occurs during standalone execllitioit €kear), the program automatically jump3itoliStIEB

31 is NOT defined, the program will cease exetgtdo error state. If SUB 31 is definadsby; the code
within SUB 31 will be executed. The retum yutipeidetermined by value®ABnegister. If the value is O, the
return jump line will be the line that causest.tk#terwise, the return jump line wid.be line

Calling subroutines over communication

Once a subroutine is written into the flash, they can be called via USB commun&&tomasanglthehe
subroutines are referenced by their subroutine rafthbdéa[Subroutine number is not defined, the controller will
return with an error.

Standalone Run on Bdpt-
Standalone can be configured to run on boot-upSisib@Ibemmand. See description below:
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Bit Description ‘
0 Standalone Program O
1 Standalone Program 1
2 Standalone Program 2
3 Standalone Program 3

Table21 Standalone Run on Bddp-

Timer Register
PMX-4EX-SA comes with a timer register. Once the timer register is set, it begins to count down to 0. Read and wri
the timer register usingfReommand. The units are in milliseconds.

Communication Time-out Feature (Watchdog)

PMX-4EX-SA allows for the user to trigger an alarm if the master has not communicated with the device for a set pe
of time. When an alarm is triggered bit 18T ¥parameter is turned on. The time-out value is &6y the

command. Units are in milliseconds. This feature is usually used in stand-alone mBranRéefedtamthe

alone Programsection for an example.

In order to disable this featurB¥&t0

Storing to Flash
The following items are stored to flash:

ASCIl Command ‘ Description ‘
DN Device name
DB Serial communication baud rate
DOBOOT DO configuration at hqwt-
EDEC Unique deceleration enable
EOB OOT EO configuration at hgot-
IACC Automatic I-move acceleration/deceleration er
IERR Ignore limit error enable
POL[axis] Polarity settings
SAP Jump return line select (Stand-alone error han
EOP EO polarity
DIP DI polarity
DOP DO polarity
SCVJaxis] S-curve enable
SL[axis], SLR[axis], StepNLoop parameters
JO, JF, JV[1-12], JL[1- Joystick settings
SLOAD Standalone program run on boot-up parame
TOC Time-out counter reset value
V50-V99 Note that on boot-\fV49 are reset to value O

Table22 Storing to Flash

Note:When a standalone program is downloaded, the program is immediately writtei
memory.
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Programming Language Specification

Description:
Comment notation. In programming, commentiitsiiviae line.
Syntax:
; [Comment Text]
Examples:
; ***This is a comment
JOGX+ 7**Jogs X axis to positive direction
DELAY= 1000 ;**\Wait 1 second
ABORT ***Stop immediately all axes including X ax
ABORT
Description:
Mdion: Immediately stops all axes if in motion withexatibec
Syntax:
ABORT
Examples:
JOGX+ 7¥**Jogs X axis to positive direction
DELAY= 1000 ;**\Wait 1 second
ABORT ***Stop immediately all axes including X ax
ABORTIaxis]
Description:
Motion:immediately stops individual axis without iecelerat
Syntax:
ABORT/[axis]
Examples:
JOGX+ *¥**Jogs X axis to positive direction
JOGY+ ¥**Jogs Y axis to positive direction
JOGZ+ ;¥**Jogs Z axis to positive direction
ABS
Description:
Motion:Changes all move commands to absolute mode.
Syntax:
ABS
Examples:
ABS ;**Change to absolute mode
PX=0 ;**Change X position to 0
X1000 ;***Move X axis to position 1000
WAITX
X2000 ;***Move X axis to position 2000
WAIT
ACC
Description:

Read: Get acceleration value
Write:Set acceleration value. Value is in milliseconds.
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Syntax:
Read: [variable] = ACC
Write:  ACC = [value]
ACC = [variable]
Conditional: IF ACC=[variable]

ENDIF
IF ACC=[value]
ENDIF
Examples:
ACC=300 ***Sets the acceleration to 300dsillisecon
V3=500 **Sets the variable 3 to 500
ACC=V3 **Sets the acceleration to variableZ@alue of
ACCJaxis]
Description:

Read: Getindividual acceleration value
Write:  Set individual acceleration value.
Value is in milliseconds.
Syntax:
Read: |[variable] = ACClaxis]
Write:  ACCJaxis] = [value]
ACClJaxis] = [variable]

Conditional: IF ACCJaxis]=[variable]
ENDIF
IF ACClaxis]=[value]
ENDIF
Examples:
ACCX=300 ***Sets the X acceleration to&@ihdsllis
V3=500 *Sets the variable 3 to 500
ACCX=V3 ;***Sets the X acceleration to waiablef3500
Al[1-8]
Description:
Read: Gets the analog input value. PMX-4EX-SA haimBuralRkange is from 0-5000 mV
Syntax:
Read: [variable] = ABL-
Conditional: IF Al[1-8]=[variable]
ENDIF
IF Al[1-8]=[value]
ENDIF
Examples:
IF Al1 < 500
DO=1 ;**If analog input 1 is less than 508;lset DO
ENDIF
ARC
Description:

Motion:Perform arc move using X and Y axis.
Specify clockwise or counter-clockwise, cdiuter dmchthe absolute and relative angle.iAngielis
number in thousandth. For example, 45 degre@®.is 45,0
Syntax:
ARCIP for CW, N for CCW] [Center X]:[CenieXMEAglg
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Examples:
;¥** move 90 degrees CW to absolute angle 80 degree
ARCP1000:0:90000:90000
WAITX
;7*** move 180 degrees CCW to absolute arggs O degr
ARCNO: 1000:0:180000 WAITX

CIR
Description:
Motion;Perform circle move using X and Y axis.
Specify clockwise or counter-clockwise andrtlacaganh.
Syntax:
CIR[P for CW, N for CCW] [Center X]:[Center Y]
Examples:
CIRP1000:1000 ;**Using X 1000 and Y 100@rpgdomoee (CW) WAITX
CIRNO:2000 ;***Using X 0 and Y 2000 perfarmaireCCW) WAITX

DEC
Description:

Read: Get deceleration value

Write:  Set deceleration value. Value is in milliseconds.
Syntax:

Read: [variable] = DEC

Write: DEC = [value]

DEC = [variable]

Examples:
DEC=300 ***Sets the deceleration to 300dsillisecon
Vv3=500 *Sets the variable 3 to 500
DEC=V3 ***Sets the deceleration to varizbdlef 30al
DEC[axis]
Description:

Read: Get individual deceleration value
Write:  Set individual deceleration value.

Value is in milliseconds.

Syntax:
Read: [variable] = DEClaxis]
Write: DEC[axis] = [value]
DEC]Jaxis] = [variable]

Conditional: IF ACCJaxis]=[variable]
ENDIF
IF ACClaxis]=[value]
ENDIF
Examples:
DECX=300 ***Sets the X deceleration to &Gthasllis
V3=500 ***Sets the variable 3 to 500
DECX=V3 ***Sets the X deceleration to waaiablef300
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DELAY
Description:
Set a delay (1 ms units)
Syntax:
Delay=[Number] (1 ms units) Examples:
JOGX+ **Jogs X axis to positive direction
DELAY=10000 ;**Wait 10 second
ABORT 7**Stop with deceleration all axesXhakislin
EX=0 **Sets the current X encoder position to O
EY=0 **Sets the current Y encoder position to O
EZ=0 **Sets the current Z encoder position to O
EU=0 7**Sets the current U encoder position to O
DI
Description:
ReadGets the digital input value
Performax 4EX has 8 digital inputs
Syntax:
Read:variable] = DI
Conditional: IF DI=[variable]
ENDIF
IF DI=[value]
ENDIF
Examples:
IF DI=255
DO=1 ;***fno digital inputs are trigg&exd; e
ENDIF
DI[1-8]
Description:
ReadGets the digital input value
Performax 4EX has 8 digital inputs
Syntax:
Read: [variable] = DI[1-8]
Conditional: IF DI[1-8]=[variable]
ENDIF
IF DI[1-8]=[0 or 1]
ENDIF
Examples:
IF DI1=1
DO=1 ;***fdigital input 1 is triggerei; 4et D
ENDIF
DO
Description:

Read: Gets the digital output value

Write:  Sets the digital output value

Performax 4EX has 8 digital outputs
Syntax:

Read: [variable] = DO

Write: DO = [value]
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DO = [variable]

Conditional: IF DO=[variable]
ENDIF
IF DO=[value]
ENDIF
Examples:
DO=7 ;**Turn first 3 bits on and rest off
DOJ[1-8]
Description:
Read: Gets the individual digital output value
Write:  Sets the individual digital output value Reéfofrhas 8 digital outputs
Syntax:
Read: [variable] = DO[1-8]
Write:  DOJ[1-8] =[0 or 1]
DOJ[1-8] = [variable]
Conditional: IF DOJ[1-8]=[variable]
ENDIF
IF DO[1-8]=[0 or 1]
ENDIF
Examples:
DO7=1 **Turn DO7Y on
DO6=1 ***Turn DO6 on
E[axis]
Description:
Read: Gets the current encoder position
Write:  Sets the current encoder position
Syntax:
Read: [variable] = E[axis]
Write:  E[axis] = [value]
E[axis] = [variable]
Conditional: IF E[axis]=[variable]
ENDIF
IF E[axis]=[value]
ENDIF
Examples:
JOGX+ 7¥**Jogs X axis to positive direction
DELAY= 1000 ;**\Wait 1 second
ABORT ;¥**Stop with deceleration all axes Kelading
EX=0 ;¥***Sets the current X encoder position to O
EY=0 ;¥**Sets the current Y encoder position to O
EZ=0 ;¥**Sets the current Z encoder position to 0
EU=0 ;***Sets the current U encoder position to 0
ECLEARJaxis]
Description:
Write: Clears error status. Also clears StepNLoop error.
Syntax:
Write: ECLEAR[axis]
Examples:
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ECLEARX ***Clears error of axis X
ECLEARY ***Clears error of axis Y
ECLEARZ ***Clears error of axis Z
ECLEARU ***Clears error of axis U

ELSE
Description:
Perform ELSE condition check as a part of drtstatem
Syntax:
ELSE
Examples:
IFV1=1
X1000 ;***If V1is 1, then move to 1000
WAITX
ELSE
X-1000 ;***If V1is not 1, then ma@&do -
WAITX
ENDIF

ELSEIF
Description:
Perform ELSEIF condition check as a partsthtbmént
Syntax:
ELSEIF [Argument 1] [Comparison] [Argument 2]
[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output Digital Input
Enable Output Motor Status
[Comparison] can be any of the following
= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
= Not Equal to
Examples:
IFVvi=1
X1000
WAITX
ELSEIF V1=2
X2000
WAITX
ELSEIF V1=3
X3000
WAITX
ELSE
X0
WAITX
ENDIF
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END
Description:
Indicate end of program.
Program status changes to idle when END is reached.
Note:Subroutine definitions should be written AFTER the END statement
Syntax:
END
Examples:
X0
WAITX X1000
WAITX END

ENDIF
Description:
Indicates end of IF operation
Syntax:
ENDIF Examples:
IFV1=1
X1000
WAITX
ENDIF

ENDSUB
Description:
Indicates end of subroutine
When ENDSUB is reached, the program retupnsviotisey called subroutine.
Note:Subroutine 31 is reserved for error handling
Syntax:
ENDSUB
Examples:
GOSUB 1
END
SUB 1
X0
WAITX
X1000
WAITX ENDSUB

END WHILE
Description:
Indicate end of WHILE loop
Syntax:
ENDWHILE
Examples:
WHILE V1=1 ;***While V1 is 1 continue to loop
X0
WAITX X1000
WAITX
ENDWHILE ;***End of while loop so go back to WHILE
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EO
Description:
Read: Gets the enable output value
Write: Sets the enable output value
Performax 4EX has 4 enable outputs.
Syntax:
Read: [variable] = EO
Write: EO = [value]
EO = [variable]
Conditional: IF EO= [variable]
ENDIF
IF EO= [value]
ENDIF
Examples:
EO=3 7***Turn first 2 bits of enable outputs
IFVvi=1
EO=V2 ;***Enable output according to variable 2
ENDIF
EO[1-4]
Description:
Read: Gets the individual enable output value
Write:  Sets the individual enable output value
Performax 4EX has 4 enable outputs.
Syntax:
Read: [variable] = EO[1-4]
Write: EO[1-4] = [0 or 1]
EO[1-4] = [variabBginditional:  IF
EO= [variable]
ENDIF
IF EO= [value]
ENDIF
Examples:
EO1=31 7***Turn enable output 1 on
IFV1=1
EO2=V2 ;**Enable output 2 according to variable 2
ENDIF
GOSUB
Description:
Perform go to subroutine operation
Subroutine range is from 0 to 31.
Note:  Subroutine definitions should be written AFHNIR skatement Subroutine 31 is reserved for
error handling
Syntax:
GOSUB [subroutine number]
[Subroutine Number] range is 0 to 31
Examples:
GOSUB 1
END
SUB 1
X0
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WAITX X1000
WAITX ENDSUB

HLHOMEIaxis][+ or -]

Description:

CommandPerform low speed homing using current higbvespeed, and acceleration.
Syntax:

HLHOMEJ[AXis][+ or -]
Examples:

HLHOMEX+ ;***Low speed homes X axis in positive direction

WAITX

HLHOMEZ- ;***Low speed homes Z axis in neggtore dir

WAITZ

HOMEJaxis][+ or -]

Description:
CommandPerform homing using current high speed, loandpeaibration.
Syntax:
HOMEJAXis][+ or -]
Examples:
HOMEX+ ;***Homes X axis in positive direction
WAITX
HOMEZ- **Homes Z axis in negative direction
HSPD
Description:

Read: Gets high speed. Value is in pulses/second
Write:  Sets high speed. Value is in pulses/second.
Range is from 1 to 6M
Syntax:
Read: [variable] = HSPD
Write:  HSPD = [value]
HSPD = [variable]

Conditional: IF HSPD = [variable]
ENDIF
IF HSPD = [value]
ENDIF
Examples:
HSPD=10000 ;***Sets the high speed to 10,088qulses
V 1=2500 ;***Sets the variable 1 to 2,500
HSPD=V1 ;***Sets the high speed to variablef 2salue
HSPDJ[axis]
Description:

Read: Gets individual high speed. Value is in pulses/second
Write:  Sets individual high speed. Value is in puolsgs/sec
Range is from 1 to 6M

Syntax:
Read: [variable] = HSPDJ[axis]
Write:  HSPDJ[axis] = [value]
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HSPD[axis] = [variable]

Conditional: IF HSPD[axis]=[variable]
ENDIF
IF HSPDJaxis]=[value]
ENDIF
Examples:
HSPDY=10000 ;***Sets the Y high speed to 188€cpuls
V 1=2500 ;***Sets the variable 1 to 2,500
HSPDY=V1 ;***Sets the Y high speed to variablef 25@lu
IF
Description:
Perform IF condition check
Syntax:
IF [Argument 1] [Comparison] [Argument 2]
[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output Digital Input
Enable Output Motor Status
[Comparison] can be any of the following
= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
I= Not Equal to
Examples:
IFV1=1
X1000
WAITX
ENDIF
INC
Description:
CommandChanges all move commands to incremental mode.
Syntax:
INC
Examples:
INC ;***Change to increment mode
PX=0 ;***Change X position to 0
X1000 ;***Move X axis to position 1000 (0+1000)
WAITX
X2000 ***Move X axis to position 3000 (1000+2000)
WAITX
ABORT ;***Stop immediately all axes including X axis
JOGJ[axis]
Description:
CommandPerform jogging using current high speed,dpanshaeceleration.
Syntax:
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JOG [Axis] [+ or -]

Examples:
JOGX+ ;¥**Jogs X axis in positive direction
JOGY- ***Jogs Y axis in negative direction
JOYENA
Description:

Write:  Enable joystick feature for axis
Range is from 0 or 15

Syntax:
Write:  JOYENA=[value]
Examples:
JOYENA=1 ***Enable joystick feature on X axis only
JOYENA=3 ***Enable joystick feature on X and Y axis
JOYHSJaxis]
Description:
Write:  Set high speed setting for joystick control
Syntax:

Write:  JOYHS [axis] = [value]
JOYHS [axis] = [variable]
Examples:
JOYHSX= 10000 ;***High speed of X axis is098 fips0,
JOYHSU=200 ;***High speed of U axis is set to 20,000 pps

JOYDELJaxis]
Description:
Write:  Set maximum delta value of change in spesitkargayrol
Syntax:
Write:  JOYDELJaxis] = [value]
JOYDELaxis] = [variable]
Examples:
JOYDELX=100 ;***Speed delta of X axis iOggbso 10
JOYDELU=200 ;***Speed delta of Y axis is ggigo 200

JOYNOJaxis]
Description:
Write:  Set negative outer limit for joystick control
Syntax:
Write:  JOYNOJ[axis] = [value]
JOYNOJaxis] = [variable]
Examples:
JOYNOX=- 10000 ;*** negative outer limit of teed @O
JOYNIX8000 ;*** negative inner limit of x-axis3@d@o -
JOYPIX=9000 ;¥** positive inner limit of x-aQ308et to
JOYPOX= 10000 ;*** positive outer limit of xeakEOOEX

JOYNI[axis]
Description:
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Write:  Set negative inner limit for joystick control
Syntax:
Write:  JOYNI[axis] = [value]
JOYNI[axis] = [variable]
Examples:
See JOYNOJaxis]

JOYPI[axis]
Description:

Write:  Set positive inner limit for joystick control
Syntax:

Write: JOYPI[axis] = [value]

JOYPI[axis] = [variable]

Examples:

See JOYNOJaxis]

JOYPO[axis]
Description:

Write:  Set positive outer limit for joystick control
Syntax:

Write: JOYPOJ[axis] = [value]

JOYPOJaxis] = [variable]

Examples:

See JOYNOJaxis]

LHOME [axis][+ or -]

Description:
CommandPerform limit homing using current high spmkdoand acceleration.
Syntax:
LHOMEJ[AXis][+ or -]
Examples:
LHOMEX+ ;***Limit homes X axis in positioa directi
WAITX
LHOMEZ- ;***Limit homes Z axis in negatiwndirecti
LSPD
Description:
Read: Getlow speed. Value is in pulses/second.
Write:  Set low speed. Value is in pulses/second. Range i$fiom 1 to
Syntax:
Read: [variable] =LSPD
Write: LSPD=[long value]
LSPD=[variable]
Conditional: IF LSPD= [variable]
ENDIF
IF LSPD= [value]
ENDIF
Examples:
LSPD= 1000 ;***Sets the start low speed to 1,000 pulses/sec
V 1=500 ;***Sets the variable 1 to 500
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LSPD=V1 ;***Sets the start low speed to vaiablef500

LSPD[axis]
Description:

Read: Getindividual low speed. Value is in pulses/second

Write:  Set individual low speed. Value is in putssi&aege is from 1 to 6M
Syntax:

Read: [variable] =LSPD[axis]

Write:  LSPDJ[axis]=[long value]

LSPD[axis]=[variable]

Conditional: IF LSPDJ[axis]=[variable]
ENDIF
IF LSPDJ[axis]=[value]
ENDIF
Examples:
LSPDZ=1000 **Sets the Z low speed to 1,086qulses
V 1=500 ;***Sets the variable 1 to 500
LSPDZ=V1 ;***Sets the Z low speed to variable 1 value of 500
MST([axis]
Description:
CommandGet motor status of axis
Syntax:
MST[AXis]
Examples:
IF MSTX=0
DIO=6
ELSEIF MSTY=0
DIO=3
ELSEIF MSTZ=0
DIO=2
ELSEIF MSTU=0
DIO=1
ENDIF
Plaxis]
Description:

Read: Gets the current pulse position
Write:  Sets the current pulse position
Syntax:
Read: Variable = P[axis]
Write:  Plaxis] = [value]
P[axis] = [variable]

Conditional: IF P[axis]=[variable]
ENDIF
IF P[axis]=[value]
ENDIF
Examples:
JOGX+ 7¥**Jogs X axis to positive direction
DELAY= 1000 ;¥**Wait 1 second
ABORT ***Stop without deceleration all alirg Xalyis
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PX=0 ;***Sets the current pulse position to O
PRG
Description:
Indicates the start of a program
When END is reached, the program is concluded
Syntax:
PRG [program number] Examples:
PRG O 7***Program O
X8000
END
PRG 1 **Program 1
Y1000
END
PS[axis]
Description:
Read: Get the current pulse position of an axis
Syntax:
Read: Variable = PS[AXis]
Conditional: IF PSJaxis]=[variable]
ENDIF
IF PS[axis]=[value]
ENDIF
Examples:
JOGX+ *¥**Jogs X axis to positive direction
DELAY= 1000 ;¥**Wait 1 second
ABORT ;***Stop without deceleration all axes including X axis
V1=PSX ;¥**Sets variable 1 to pulse X
JOGY+ 7***Jogs Y axis to positive direction
V2=PSY ;***Sets variable 2 to pulse Y
SCV/[axis]
Description:
Read: Getindividual s-curve enable. Value is O or 1.
Write:  Set individual s-curve enable.
Range isfrom O or 1
Syntax:
Read: [variable]=SCV[axis]
Write: SCV[axis]=[0 or 1]
SCV[axis]=[variable]
Note: If s-curve is enabled for an axis, on-the-fly speedrfeatire used for the corresponding axis.
Examples:
SCVvX=1 ;***Sets X axis to use s-curve acceleration: on-the-fly speed
; change is NOT allowed for this axis.
SCVY=0 ;¥**Sets Y axis to use s-curve acceleration: on-the-fly speed
; change is allowed for this axis.
SCVz=1 ;¥**Sets Z axis to use s-curve acceleration: on-the-fly speed
; change is NOT allowed for this axis.
SCVU=0 ;***Sets U axis to use s-curve acceleration: on-the-fly speed
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; change is allowed for this axis.

SL[axis]
Description:
Write:  Set individual StepNLoop enable. Range is from 0 or 1
Syntax:
Write:  SL[axis]=[0 or 1]
Examples:
SLX=1 ;***Enables StepNLoop control for the X axis.
SLY=0 ;***Disables StepNLoop control for the Y axis.

SLS[axis]
Description:
CommandGet the StepNLoop status of axis
Syntax:
SLS [Axis]
V[Value] = SLS [Axis]
Examples:
IF SLSX=0
DIO=6
ELSEIF SLSY=0
DIO=3
ENDIF

SR[0,3]
Description:

Write: Set the standalone control for the specifiddreggardgram
Syntax:

Write:  SR[0-3] =[0-3]
Examples:

IFDI1=1 ; If digital input 1 is on

SR0=0 ; Turn off standalone program 0
ENDIF

SSPDJ[axis]
Description:
Write:  Set on-the-fly speed change for an individual axis
Range is from 1 to 6,000,000 PPS
Syntax:
Write:  SSPD[axis]=[value]
SSPDJ[axis]=[variable]
Note: If s-curve is enabled for an axis, on-the-fly speedrfeatire used for the corresponding axis.

Examples:
SCVX=0 ;***Disable s-curve acceleration for X-axis
HSPDX= 1000 ;¥*X-axis high speed
LSPDX=100 ;**Set X-axis low speed
ACCX=100 ; ** *Set X-axis acceleration
JOGX+ 7¥**Jogs X axis to positive direction

DELAY= 1000 ;**\Wait 1 second
SSPDX=3000 ;***Change speed on X-axis orB08fRRS
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SSPDM[axis]
Description:
Write:  Set individual on-the-fly speed change mode fRandgeto 7
Syntax:
Write:  SSPDM[axis]#[p-
SSPDM]Jaxis]=[variable]
Examples:
SCVX=0 ;***Disable s-curve acceleration for X-axis
HSPDX= 1000 ;**X-axis high speed
LSPDX=100 ;***Set X-axis low speed
ACCX=100 ; ¥ **Set X-axis acceleration
JOGX+ ***Jogs X axis to positive direction
DELAY= 1000 7¥**Wait 1 second
SSPDMX=1 7***Set on-the-fly speed change mode to 1
ACCX=20000 ;***Set acceleration to 20 seconds
SSPDX=190000 ;**Change speed on X-axis on-0eafyR&e $9
STOP
Description:
CommandStop all axes if in motion with deceleratious Boeeleration value is used for deceleration.
Syntax:
STOP
Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY= 1000 7¥*Wait 1 second
STOP ;***Stop with deceleration all axes Kelxiding
STOPJ[axis]
Description:
Stop individual axis if in motion with deceleration
Previous acceleration value is used for deceleratio
Syntax:
STOPJ[axis]
Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=1000 *Wait 1 second
JOGY+ ;***Jogs Y axis to positive direction
DELAY= 1000 7¥*Wait 1 second
STOPX ;¥**Stop with deceleration X axis only
STORE
Description:
CommandStore all values to flash
Syntax:
STORE
Examples:
V80=EX ;7***Put encoder value in V80
DELAY= 1000 ***\Wait 1 second
STORE ;***Store V80 to non-volatile flash
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SUB
Description:
Indicates start of subroutine
Note:  Subroutine definitions should be written AENERdtatement Subroutine 31 is reserved for error
handling
Syntax:
SUB [subroutine number]
[Subroutine Number] range is 0 to 31
Examples:
GOSUB 1
END
SUB 1
X0
WAITX X1000
WAITX ENDSUB
SYNCFG[axis]
Description:
Write:  Set sync output configuration for axis
Syntax:
Write:  SYNCFGJaxis]=[value]
SYNCFGJ[axis]=[variable]
Examples:
SYNCFGX=1 ;¥** Set sync output configurationdgid fo
SYNPOSX=3000 ;*** Set sync output positiontx-2009 f
SYNTIMEX=10 ;*** Set sync output pulse timefdo d-axiss
SYNONX ;¥ Turn on sync output for x-axis
Vi=1 ;¥ Wait until sync output is triggegedsfor
WHILE V1= 2
V1 =SYNSTATX
ENDWHILE
SYNOFFX ;¥** Disable sync output for x-axis
SYNOFF[axis]
Description:
Write: Disable sync output for axis
Syntax:
Write:  SYNOFF[axis]
Examples:
See SYNCFGJaxis]
SYNONTJaxis]
Description:
Write:  Enable sync output for axis
Syntax:
Write:  SYNON[axis]
Examples:

See SYNCFGJaxis]
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SYNPOS[axis]
Description:

Write: Set sync output position for axis. 28-bit signed number
Syntax:

Write: SYNPOS [axis]=[value]

Write: SYNPOS [axis]=[variable]
Examples:

See SYNCFG[axis]
SYNSTAT[axis]
Description:

ReadGet status for sync output of axis
Syntax:

Read:[variable] = SYN[axis]S
Examples:
See SYNCFG[axis]

SYNTIME[axis]
Description:
Write:  Set pulse output width time for sync output of axis
Syntax:
Write: SYNTIME[axis]=[value]
Examples:
See SYNCFGJaxis]

TOC
Description:
Sets the communication time-out parameter. Value isdndsilli-sec
Syntax:
TOC=[long value]
Examples:
TOC=10000 ;***Sets time-out parameter to 19 second
TR
Description:
Read: Get count status of timer register
Write: Set timer register
Once TR is set, it begins to count down to 0. Units ms.
Syntax:
Read: [variable] =TR
Write: TR=[value]
Conditional: IF TR= [variable]
ENDIF
Examples:
TR= 1000
WHILE 1=1
IF TR>8000
X0
WAITX ELSEIF TR>5000
X3000
WAITX
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ELSE
X8000
WAITX
ENDIF
ENDWHILE
U
Description:
CommandPerform U axis move to target location
With other Axis moves in the same line, linear interpolation move is done.
Syntax:
Ulvalue]
Ulvariable]
Examples:
U10000 ***Move U Axis to position 10000
WAITU
V10 = 1200 7***Set variable 10 value to 1200
uvi1o ;***Move U Axis to variable 10 value
WAITU
V[index]
Description:
Assign to variable.
Performax 4EX has 100 variables [V0-V99]
Syntax:
V[Variable Number] = [Argument]
VNariable Number] = [Argument 1] [Operation] [Argument2]
Special case for BIT NOT:
V[Variable Number] = ~[Argument]
[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output Digital Input
Enable Output Motor Status
[Operation] can be any of the following
+ Addition
- Subtraction
* Multiplication
/ Division
% Modulus
>> Bit Shift Right
<< Bit Shift Left
& Bit AND
| Bit OR
~ Bit NOT
Examples:
V1=12345 ;***Set Variable 1 to 123
V2=V1+1 ;***Set Variable 2 to V1 plus 1
V3=DI ;***Set Variable 3 to digital input value
V5=~EO ;***Sets Variable 5 to bit NOT of enable output value
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WAIT[axis]
Description:
Tell program to wait until move on the certain axis is finigxedtafgraext line.
Syntax:
WAIT[axis]
X[variable]
Examples:
X10000 ;***Move X Axis to position 10000
WAITX 7¥**Wait until X Axis move is done
DO=5 ;***Set digital output
Y3000 ***Move Y Axis to 3000
WAITY J¥**Wait until Y Axis move is done
WHILE
Description:
Perform WHILE loop
Syntax:
WHILE [Argument 1] [Comparison] [Argument 2]
[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output Digital Input
Enable Output Motor Status
[Comparison] can be any of the following
= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
I= Not Equal to
Examples:
WHILE V1=1 \While V1 is 1 continue to loop
X0
WAITX X1000
WAITX
ENDWHILE
X
Description:
Command:Perform X axis move to target location
With other Axis moves in the same line, tiplatiorianove is done.
Syntax:
X[value] X|variable]
Examples:
X10000 **Move X Axis to position 10000
WAITX
X2000Y3000 *Move X to 2000 and Y tos30@@i@ndinlation move WAITX
V10 = 1200 ;***Set variable 10 value to 1200
XVD **Move X Axis to variable 10 value
WAITX
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Y
Description:
CommandPerform Y axis move to target location
With other Axis moves in the same line, lip@latiorianove is done.
Syntax:
Y[value] Y|variable]
Examples:
Y10000 ***Move Y Axis to position 10000
WAITY
Y2000Z3000 **Move Y to 2000 and Z toe20@tténdolation move WAITY
V10 = 1200 ;***Set variable 10 value to 1200
YV10 **Move Y Axis to variable 10 value
WAITY
Z
Description:
CommandPerform Z axis move to target location
With other Axis moves in the same line, Inpetatiotemove is done.
Syntax:
Z[value] Z|variable]
Examples:
Z10000 7***Move X Axis to position 10000
WAITZ
Y1000Z2000U3000 ;***Move Y to 1000, Z to 28000 U to
WAITY
V10 = 1200 ;***Set variable 10 value to 1200
ZV10 7***Move Z Axis to variable 10 value
WAITZ

ZHOME][axis][+ or -]
Description:
CommandPerform Z-homing using current high speeeld|@ndpeceleration.

Syntax:
ZHOME[AXis][+ or -]

Examples:
ZHOMEX+ ;¥**Z Homes X axis in positive direction
ZHOMEZ- ;***Z Homes Z axis in negative direction

ZOMEJaxis][+ or -]
Description:
CommandPerform Zoming using current high speed, J@andpeedleration.

Syntax:
ZOMEJAXxis][+ or -]

Examples:
ZOMEX+ ***Homes X axis in positive direction
ZOMEZ- *Homes Z axis in negative direction
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Sample Programs

Standalone Example Program 1 £Single Thread
Task: Set the high speed and low speed and moiee thel 000 and back to 0.

HSPD=20000 ;* Set the high speed to 2000@pulses/se
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power

X1000 ;* Move to 1000

WAITX *Wait for X-axis move to complete

X0 ;* Move to zero

WAITX *Wait for X-axis move to complete

END ;* End of the program

Standalone Example Program 2 +Single Thread
Task: Move the motor back and forth indefiméely fpesition 1000 and O.

HSPD=20000 ;* Set the high speed to 2000@ pulses/se
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
WHILE 1=1 ;* Forever loop

X0 ;7* Move to zero

WAITX Wait for X-axis move to complete

X1000 ;* Move to 1000

WAITX *Wait for X-axis move to complete
ENDWHILE ;* Go back to WHILE statement
END

Standalone Example Program 3 £Single Thread
Task: Move the motor back and forth 10 timespgostitie® 1000 and 0.

HSPD=20000 ;* Set the high speed to 2000@ pulses/se
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
V1=0 ;* Set variable 1 to value O
WHILE V1<10 ;* Loop while variable 1 is I18ss than 1
X0 ;* Move to zero
WAITX *Wait for X-axis move to complete
X1000 ;* Move to 1000
WAITX *Wait for X-axis move to complete
V1=V1+1 ;* Increment variable 1
ENDWHILE ;* Go back to WHILE statement
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Standalone Example Program 4 £Single Thread
Task: Move the motor back and forth betweehQ@isitind O only if the digital input 1 isrturned

HSPD=ZID0 ;* Set the high speed to 20000 pulses/sec
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
WHILE 1=1 ;* Forever loop
IF DI1=1 ;* If digital input 1 is on, exedatertments
X0 7* Move to zero
WAITX *Wait for X-axis move to complete
X1000 ;* Move to 1000
WAITX *Wait for X-axis move to complete
ENDIF
ENDWHILE ;* Go back to WHILE statement
END

Standalone Example Program 5 £Single Thread
Task: Using a subroutine, increment the moafovhgrd®ver the DI1 rising edge is detected.

HSPD=20000 ;* Set the high speed to 2000@ pulses/se
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
V1=0 ;* Set variable 1 to zero
WHILE 1=1 ;* Forever loop
IF DI1=1 ;* If digital input 1 is on, exedatertienss
GOSUB 1 ;* Move to zero
ENDIF
ENDWHILE ;* Go back to WHILE statement
END
SUB 1
XV1 ;* Move to V1 target position
WAITX *Wait for X-axis move to complete
V1=Vv1+1000 ;* Increment V1 by 1000
WHILE DI1=1 ;* Wait until the DI1 is turribdtoff so
ENDWHILE ;* 1000 increment is not continuously done
ENDSUB

Standalone Example Program 6  £Single Thread

Task: If digital input 1 is on, move to pddtidhdigital input 2 is on, move to positidhdgi@d input 3 is on, move to
3000. If digital input 5 is on, home the negfative direction. Use digital output 1 tothmatitéemotor is moving or
not moving.

HSPD=20000 ;* Set the high speed to 2000@pulses/se
LSPD= 1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
WHILE 1=1 ;* Forever loop

IF DI1=1 ;* If digital input 1 is on
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X1000 ;* Move to 1000
WAITX *Wait for X-axis move to complete
ELSEIF DI2=1 ;* If digital input 2 is on
X2000 ;* Move to 2000
WAITX *Wait for X-axis move to complete
ELSEIF DI3=1 ;* If digital input 3 is on
X3000 ;* Move to 3000
WAITX *Wait for X-axis move to complete
ELSEIF DI5=1 ;* If digital input 5 is on
HOMEX- ;* Home the motor in negative direction
WAITX *Wait for X-axis move to complete
ENDIF
V1=MSTX ;* Store the motor status to variable 1
V2=V1&7 ;* Get first 3 bits
IF v2!=0
DO1=1
ELSE
DO1=0
ENDIF
ENDWHILE * Go back to WHILE statement

Standalone Example Program 7 +Multi Thread

Task: Program O will continuously move thévmeatomositions O and 1000. Simultaneously 1prdgcamirol the
status of program 0 using digital inputs.

PRG O ;* Start of Program O
HSPD=20000 ;* Set high speed to 20000pps
LSPD=500 ;* Set low speed to 500pps
ACC=500 ;* Set acceleration to 500ms
WHILE 1=1 ;* Forever loop
X0 ;* Move to position O
WAITX ;* Wait for the move to complete
X1000 ;*Move to position 1000
WAITX ;* Wait for the move to complete
ENDWHILE * Go back to WHILE statement
END ;* End Program O
PRG 1 ;* Start of Program 1
WHILE 1=1 ;* Forever loop
IF DI1=1 ;* If digital input 1 is triggered
ABORTX ;* Stop movement
SRO0=0 ;* Stop Program 1
ELSE ;* If digital input 1 is not triggered
SRO=1 ;* Run Program 1
ENDIF ;* End if statements
ENDWHILE * Go back to WHILE statement
END ;* End Program 1
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Standalone Example Program 8  +Multi Thread

Task: Program O will continuously move thetwestorgaesitions O and 1000. Simultaneously,IJpvabraonitor the
communication time-out parameter and trighergligjit. if a time-out occurs. Prograrsdlsidip all motion, disable
program O and then re-enable it after a deteppofil8 when the error occurs.

PRG O ;* Start of Program O
HSPD= 1000 ;* Set high speed to 1000 pps
LSPD=500 ;* Set low speed to 500pps
ACC=500 ;* Set acceleration to 500ms
TOC=5000 ;* Set time-out counter alarm to 5 seconds
EO=1 ;* Enable motor
WHILE 1=1 ;* Forever loop
X0 ;* Move to position O
WAITX ;* Wait for the move to complete
X1000 ;* Move to position 1000
WAITX ;* Wait for the move to complete
ENDWHILE ;* Go back to WHILE statement
END ;* End Program O
PRG 1 ;* Start of Program 1
WHILE 1=1 ;* Forever loop
V1=MSTX&2048 ;* Get bit time-out counteraddiam vari
IF V1 =2048 * If time-out counter alarm is on
SRO0=0 ;* Stop program O
ABORTX ;* Abort the motor
DO=0 ;7* Set DO=0
DELAY=3000 ;* Delay 3 seconds
SRO=1 ;* Turn program O back on
DO=1 * Set DO=1
ENDIF
ENDWHILE ;* Go back to WHILE statement
END ;* End Program 1
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Where to Go Next

Continue with the next chaptepter 8 - Interactive Commands & USB CommuRimetions sections
described how to use the PMX-4EX-SA software to communicat®40theIebtidn 8 describes the basic
ASCIl commands and USB communications when using some other software such as Matlab or Labview.
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Chapter 8
Interactive Commands & USB Communications

About This Chapter
Introduction

This chapter describes the USB communications and ASCIl commands in detail to commuii€te to the DMM-
Previous sections explain the communication with the PMX-4EX-SA software. The user does not necessarily neec
use the PMX-4EX-SA software to communicate toO4@0DNMMual BASIC, Visual C++, Labview, Matlab or

other software can communicate to the DMM-400 through the USH keruwestitand set described in this

section are interactive commands that are sent through the USB port

Topics

This chapter covers the following topics:

Topic Page
USB Communication Description 96
Motion Control Overview and Interactive Command Description 98
ASCII Programming Language 116
Error Codes 124
Where to Go Next 125
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USB Communication Description

PMX-4EX-SA USB communication is USB 2.0 compliant.

Communication between the PC and PMX-4EX-SA is done using Windows c&ihpatittietalls as
shown below. Windows programming language suweth BASIC, Visual C++, LAB View, or any other
programming language that can use DLL can be used to communicate withrtbdukerformax

Typical communication transaction time betwekRME-4EX-SA for sending a command from a PGgand gettin
a reply from PMX-4EX-SA usifigReeformaxComSendREAPI function is in single digit millisecends. Th
value will vary with CPU speed of PC and the type of command.

USB Communication API Functions

For USB communication, following DLL API functions are provided.

BOOlfnPerformaxComGetNumDeVoésT LPDWORD IpNumbDevices);
- This function is used to get total number of aP&rfmrsnaix and Performax USB modules connected
to the PC.

BOOIlfnPerformaxComGetProductS{iiNgdWORD dwNumDevices,
OUT LPVOID IpDeviceString,
IN DWORD dwOptions);
- This function is used to get the Performax or Performax product stiongisTisedutacfind out
Performax USB module product string and its associated index number. statéex fromi0.

BOOIlfnPerformaxComOp@d DWORD dwDeviceNum,
OUT HANDLE* pHandle);
- This function is used to open communicatienReitfotinax USB module and to get
canmunication handle. dwDeviceNum starts from 0.

BOOIlfnPerformaxComClag#d HANDLE pHandle);
- This function is used to close communication with the Perfoatiabe USB

BOOlfnPerformaxComSetTimedINsDWORD dwReadTimeout,
DWORD dwWriteTimeout);
- This function is used to set the communiadtaordrerite timeout. Values are in milliseconds. This
must be set for the communication to work. Typical value of 1000 msec is recommended.

BOOIlfnPerformaxComSendR@SMVHANDLE pHandle,
IN LPVOID wBuffer,
IN DWORD dwNumBytesToWrite,
IN DWORD dwNumBytesToRead,
OUT LPVOID rBuffer);
- This function is used to send command and get reply. Nestereddgnd write must be 64
characters.

BOOIlfnPerformaxComFlugN HANDLE pHandle)
- Flushes the communication buffer on the RGsshwdJSB controller. It is recommended to
perform this operation right after the commuharadle is opened.
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USB Communication Issues

A common problem that users may have with USBatmnnsuthat after sending a command f©no tihe P
device, the response is not received by thieaRGthmiticommand is sent. In this case, the etathdtuféen
the PC and the USB device are out of sync. Below aggsstions to help alleviate this issue.

1) Buffer Flushingf USB communication begins from an unstdie gtateapplication has closed
unexpectedly, it is recommended to first flush the USBthaffe@sand the USB device. See the
following function prototype below:

BOQ fnPerformaxComFIlugiN HANDLE pHandle)

Note:fnPerformaxComFlush is only available in the most recent Performax€ouot.dl
registered by the standard USB driver idstalteple of how to use this function along \
this newest DLL is available for download from the following website

http://www.arcteschnology.com/

2) USB CableAnother source of USB communication issues may come froabtbe@t®Erm that the
USB cable being used has a noise suppressioreehukaodelow:

Figure39 USB Cable
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Motion Control Overview and Interactive Command Description

All the commands described in this secticaetredremmands and are not analogous tastand-alo
FRPPDQGY 5HIHU WR WKHREFPWDRGD YRRW L/PQ Ja&dd GoriviaBIEQOM. UH JLC

Motion Profile
By default, the PMX-4EX-SA uses trapezoigigroflecideguretQ

Figured40 Trapezoidal Velocity Profile

S-curve velocity profile can also be achievepthgs@/[axistommand. SEegjuretl

Figured1 S-Surve Velocity Profile

High speed and low speed are in pps (pulses/sedds8fhxislaadL S[axis]to set/get individual high
speed and low speed settings. To set/get thggglepakd and low speed values tiSatidh S

commands.

Acceleration and deceleration time are imehillmaedt@re symmetrical. UgeCBaxistommand to set/get
indvidual acceleration/deceleration values. Tiheajlgeal acceleration value, us€@lesemmand.

Note:By default, moves by a single axis use glolsaettipgedinless individual high spes
speed and acceleration values for that axiszare.non
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Examplefo set the high-speed of the X-axis to 15&@pogksind the Y- axis to 2000
pulses/second, issue the following speed sattizgdso

HSX2500 M VHW KLJKxBHWHG IRU [

HSY=2000 M VHW KLIKxSHyHG IRU \

LSX=300 M RWKHU SDUDPHWHUYV IRIRWKH D[LV 0867 EH
LSY=300 H WKH FRQWUROOHU WRVXIVHVWKIB GEGQGLYLGXD
ACCX=100 H RI WKH JOREDO VSHHG VHWWLQJV

ACCY=100

It is possible to have unique acceleration laratidadanes. In order to decelerate usihgethetva the
DECJ[axispr DECparameter, 48DECG0 1.

The minimum and maximum acceleration valuen tephbigth speed and low speed settings.TRbfer to
A.0 and Figure A.@ppendix Aor details.

Pulse Speed
Current pulse rate can be read usikgabimmand. For units, BE8e23

Operation Mode Speed Units

StepNLoop disabled Pulse / sec
ALL interpolated moves Pulse / sec
StepNLoop enabled and non-interpolated move Encoder counts / seq

Table23Pulse Speed
This command returns the current speed of biR&exurn value has the following format:

[Speed X]:[Speed Y]:[Speed Z]:[Speed U]

OnThe-Fly Speed Change

Onthe-fly speed change can be achievedS@fPOfaxisfommand. In order to us8#Rb[axisfjommand,
s-curve velocity profile must be disabled.

SSPD Mode

The correct speed window must be selectetbinsediee SSPD command. To select a speedseitin®w,
SSPDMJaxislommand. RefeAmpendifor details.

During on-the-fly speed change operation, keeprthesinitial and destination speeds vegti@adiveindow.

For non on-the-fly speed change mo@&HBaiti[axish O.
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Motor Status
Motor status can be read anytimeéviSiimgmmand. Value of the motor status is replied as an integer with
following bit assignment:

Motor in acceleration

Motor in deceleration

Motor running at constant speed
Alarm input status

Plus limit input switch status
Minus limit input switch status
Home input switch status

Plus limit error. This bit is latched wheritpsukiticiuring motion. 1
error must be cleared usingCtliecommand before issuing
subsequent move commands.

8 Minus limit error. This bit is latched wheimihisustlduring motion

This error must be cleared usiGgResemmand before issuing an
subsequent move commands.

9 Alarm error. This bit is latched when alagerésitdgring motion. T
error must be cleared usingLfReommand before issuing any
subsequent move commands.

10 Reserved
11 TOC time-out status

NoOoa~h|W|IN|FL|O

Table24 Motor Status

This command returns the motor status for all axes,ciseréhfasnation. M&Treturn value has the
following format:
[Motor Stat X]:
[Motor Stat Y]:
[Motor Stat Z]:
[Motor Stat U]:
[Buffer enabled]:
[Buffer start]:
[Buffer end]:
[Available Buffer]:
[Move mode]

Motor Stat [X/Y/ZARrovide motor status of the axis

Buffer enablesBuffer linear interpolated move status (0: off, 1: on)

Buffer stattThe index of the current command in the buffer

Buffer endThe index of the last command in the buffer

Available BufféFhe amount of empty spaces in the buffer Mayeawedeode (0: ABS, 1: INC)
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Individual/Linear Interpolation Moves

For individual axis controkué& andU command followed by the target position vadle mose command
can consist of up to 4 target positions (ool foigalf more than one axis is specifiedpthevithbe
linearly interpolated.

Individual/Linear Move Examples:

[xao0ay: Move X-axis to position 1000.

[X1000 Y1000 Move X-axis to position 1000, Y-axis to positingdinear interpolation.

[X1000 Y1000 Z100]: Move X-axis to position 1000, Y-axis to pO8itidrax( to position 100 using
linear interpolation.

[X1000 Y1000 2100 U8MAEive X-axis to position 1000, Y-axis to pOSitidratie to position 100, U-axis to
position 800 using linear interpolation.

[X1000 U800Q: Move X-axis to position 1000, U-axis to pOsittimydhear interpolation.

Individual/Linear Interpolation moves canmrbedoerfaro modes: incremental mode. To set emwesentick
INCandABScommands respectively.

Move Mode Examples:

[X1000RINC mode: The motor will move by 1000 from the curpemt positi

[X1000RABS mode: The motor will move to absolute position 1000.

Circular Interpolation Moves

PMX-4EX-SA supports circular interpolationmgdies|BeandCIRNcommands. Circles are drawn using X,
axes only.

CIREX]:[YHDraw circle in CW direction where [X][Ysiyynif@stion of the circle center.

CIRNX]:[YHDraw circle in CCW direction where [X][¥ ¥siyhifesition of the circle center.

Note:The maximum allow radius is 134,216,773 putsessatalar moves. All arc or
circular moves are interpreted as absolute moves.
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Figure4?2 Circular Interpolation Moves
Arc Interpolation Moves

PMX-4EX-SA supports arc interpolation moveshesikgridARCNcommands. Arcs are drawn using X,
axes only.

ARCIEX]:[YTAI /] 2Draw arc in CW direction where [X] [Y] sifpifistioh of the circle cexsignifies the
absolute arc angle, aisignifies the relative arc angle.

ARCINX]:[Y]4:[ Rl tDraw arc in CCW direction where [X] [YXsigpifisision of the circle cets@nifies the
absolute arc angle, aimibnifies the relative arc angle.

Note:The maximum allow radius is 134,216,773 pusescoowar moves. All arc or cit
moves are interpreted as absolute moves

Angle values are whole number in thousandtamier 45 degrees is 45,000.

a The absolute angle standard is depicted@BFigoirexample, to move to position A é3sigsmeuld
always be 90,000 (90°). Likewise, to moverndaadiigure 6.3, the absasiteuld always be 180,000
(180°). This is independent of the startinygusitieove direction.

rR The relative angle is calculated by finditad degtees that the move will take.

Arc Move Examples

Example 1:
Arc start position: (0,1000)
Arc start absolute angle 90,000 (90°)
Arc end position: (1000,0) in CW direction
Move amount (degrees, 90,000 (90°)
Move command: ARCPO0:0: 180000:90000
o Example 2:
Arc start position: (-1000,0)
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Arc start absolute angle 0 (0°)

Arc end position: (0,1000) in CCW direction
Move amount (degrees, 270,000 (270°)
Move command: ARCNO0:0:450000:270000

Figure43 Arc Interpolation Moves

Buffered Linear Interpolation Moves

PMX-4EX-SA supports buffered linear coordinatetbntY, and Z-axes usihgahemand. Each move
has its own constant speed setting.

Example: To move to location X, Y, Z to 108002¢fition with speed of 250 pps, usethg follo
command 1000:2000:3000:250.

Notes:
Manual Acceleration Control: MWBE&=0acceleration/deceleration must be done riancatijrol the

acceleration or deceleration manually, grackasdly @n decrease the speed value for eatdtadterpo
move.

Automatic Acceleration ControliXdi&rlacceleration/deceleration is processed allyornettica case, the
speed acceleration profile will be automatieadtethetween sequential buffered moves. The
acceleration/deceleration value used for automaditicacccetdrol is found in the global acceleration value
(ACQ.

Linear interpolation buffer move size is 36 points. To turibofieamdmfé, use B@andBFcommand
respectively. When enabled, as soon as the first | corsmeanihés isotion will start.

Buffered moves apply only to X, Y and Z axes.

Bufered move operation cannot be used while StepNLoop is enabled.
For command information for buffer move staosos&tatusection.
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OnThe-Fly Target Position Change

Onthe-fly target position change can be achieved Tigirigj{raluetommand. While the motor is moving,
T[axis][valuevill change the final destination of the motor. If the motor has already passed the new target
position, it will reverse direction once the target position change issoedand

Note:If aT command is sent while the controller is moingesftarget move, the command is not
processed. Instead, an error response is returned.

Homing

Home search sequence involves moving the motor towards the home®rlmiitrsvitstopping when the
relevant input is detected.

The PMX-4EX-SA has five different homing routingd.coserthad to perform them.
H[axis][direction + or -][homing mode 0,1,2,3,4]

Four homing modes:
0 tHome Input Only (High speed only)

1 £Limit Input Only

2 rHome Input and Z-Index
3 *Z-Index Only
4 tHome Input Only (High speed and low speed)

MODE 0 : Home Input Only (High Speed Only)
Figuret4 shows the homing routine.

Figure44 Homing - Home Input Only (High Speed)

A. Starts the motor from low speed and acceleigttespieed.

B. As soon as the home input is triggered, thespostto is reset to zero and the motor lEgieketate
to low speed. As the motor decelerates, thecpositaw keeps counting with reference to the zero
position.

C. Once low speed is reached, the motor stops.idinéspusitzero.

159 Swanson Road  yBoxborough, MA 01719  ywww.dovermotion.com  yTel: 508-475-3400 yFax.: 508-836-3223



Pagel050f 129
DMM-0400 Product User Guide

MODE 1 : Limit Only
Figuret5shows the homing routine.

Figured5 Homing - Limit Only

A. Issuing a limit home command starts the niotwisfread and accelerates to high speed.
B. The corresponding limit is triggered, the psoimmnstaliately and the position is set to zero.

MODE 2 : Home and Z-index
Figuret6 shows the homing routine.

Figure46 Homing - Home and Z-Index

Issuing the command starts the motor from londspesslexates to high speed.
As soon as the home input is triggered, theeoedtoatds to low speed
Once low speed is reached, the motor begin$ tiosdeez -index pulse.
Once the z-index pulse is found, the motordtbespasition is set to zero.

o0 ®»
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MODE 3 : Z-index only
Figuret7 shows the homing routine.

Figured7 Homing - Z-Index Only

A. Issuing the command starts the motor at low speed.
B. Once the z-index pulse is found, the motordthespasition is set to zero.

MODE 4 : Home Input Only (High Speed and Low Speed)
Figurel8shows the homing routine.

Figure48 Homing - Home Input Only (High Speed and Low Speed)

Starts the motor from low speed and acceleigiespieed.

As soon as the home input is triggered, thecposttio is reset to zero and the motor detelerate
low speed.

Once low speed is reached, the motor reveizesalgearch for the home switch.

Once the home switch is reached, it will asttthadnpme switch until the home switch is off.

The motor is now past the home input. The mawesdack towards the home switch at low speed.
The home input is triggered again, the pasi@oisceset to zero and the motor stops ilymediate

w >

nmoo

Jogging

Usel command for jogging the motor. Use the @olthosting f
J[axis][direction + or -]

Stopping

When the motor is movingBB& T[axisjommand will immediately stop an individused ax&BORT
command to immediately stop ALL axes.

To employ deceleration on a stop, 83©®Paxidb stop an individual axis. UST @iecommand to stop ALL
axes.
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Note:If an interpolation operation is in procesS DR@aAx)rABORT[axisfommand is entered, all axes
involved in the interpolation operation will stop.

Polarity
Using thBO[axistommand to get and set polarity of the sign@hedlmmat is as an integer with the

following bit assignment:

Bit Description

0 Home

1 Alarm

2 Limit (X-axis limit input setting controls lim
switch polarity for all axes)

3 Direction

Table25 Polarity

Motor Position

Motor positions can be read usiAgtbenmand which returns the pulse positicaixesall Be return value
has the following format:

[Pulse X];[Pulse Y]:[Pulse Z]:[Pulse U]

Encoder positions can be readRitagnmand which returns the encoder posiiaxesalEncoders are
set to 4X reading. The return value has thg folloai:

[Encoder X]:[Encoder Y]:[Encoder Z]:[Encoder U]

To manually set/get the pulse position oflaal iaxisj use tAfaxiscommand. Note that setting the pulse
position is not allowed if StepNLoop is enabled.

To manually set/get the encoder positiorvidzed gxdis, use Heaxisctommand.

Limits and Alarm

If positive limit switch is triggered whilempmsitiye direction, the motor will immeolateiyd the motor
status bit for positive limit error is set. €he feartne negative limit while moving irtive degction.

If the alarm input for an axis is triggeregchoveimgpnt in either direction, the motor wik@iyrsemh and the
motor status bit for alarm error is set.

Once the limit or alarm error is set, GéRfagistommand to clear the error.

The limit and alarm error states can be ignored lsRdRtiMg this case, the motor will still stop when the
appropriate switch is triggered; howevent et @n error state.
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Latch Inputs
The PMX-4EX-SA module provides the follovpagdgbsiion latch inputs.

These inputs perform high speed position dagitupitde and encoder positions but does thet petse or
encoder position counters.

See corresponding latch input for each axis below:

AXxis Synchronization
Output

Di4

DI6

DI5

DI8

C|IN|<|X

Table26 Latch Inputs
Note: When StepNLoop mode is enabled, theghesisbhould be ignored.

Use théT[Axisikcommand to enable and disable latch featuigh€&dateh status, UFEAXis|]Scommand.

Following are return value descriptioiAkis]Scommand:

Return Description
Value
0 Latch off
1 Latch on and
waiting for
latch trigger
2 Latch
Triggered

Table27 Latch Return Values

Once the latch is triggered, the triggereccapnditoretrieved usingixis|Rlatched pulse position) and
LT[Axis]Hlatched encoder position) commands.
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Digital Inputs/Outputs and Enable Outputs
PMX-4EX-SA module comes with 8 digital inpliggaadifputs and 4 enable outputs.

Inputs
Read digital input status usimy ¢benmand.

Digital input values can also be referenceat ettt by tBg18] commands. Note that the indexes are 1-
based for the bit references (i.e. DI1 ref@;aat it 1)

i Bit-Wise
Description Command
0 DI
1 Digital Input 2 DI2
2 Digital Input 3 DI3
3 Digital Input 4 Dl4
4 Digital Input 5 DI5
5 Digital Input 6 Dl6
6 Digital Input 7 D17
7 Digital Input 8 DI8

Table28 Digital Inputs

Digital Outputs
The digital output status can be controllee D€logrhmand. DO value must be within the r&tge of O-

Digital output values can also be referenceat @nintie by tB©[18] commands.
Note that the indexes are 1-based for thehdteef{ee. DO1 refers to bit 0, not bit 1)

i o Bit-Wise
Bit Description Command
0 Digital Output 1 DO1
1 Digital Output 2 DO2
2 Digital Output 3 DO3
3 Digital Output 4 DO4
4 Digital Output 5 DO5
5 Digital Output 6 DO6
6 Digital Output 7 DO7
7 Digital Output 8 DO8

Table29 Digital Outputs

The initial state of the digital outputs candokchgefetting th®BOOTegister to the desired initial digital
output value. The value is stored to flash meettBOREommand is issued.

Enable Outputs
The enable output status can be controlled ESTantimand. EO value must be within the range of 0-15.

Enable output values can also be referenceat arteratby tB©[14] commands.
Note that the indexes are 1-based for thehiaef{ee. EOL refers to bit O, not bit 1)
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o Bit-Wise
Description Command
0 Enable Output 1 [X-axis] EO1
1 Enable Output 2 [Y-axis] EO2
2 Enable Output 3 [Z-axis] EO3
3 Enable Output 4 [U-axis] EO4

Table30 Enable Outputs

The initial state of the enable outputs careddglefetting tB®BOOTegister to the desired initial enable
output value. The value is stored to flash meeniip BOREommand is issued.

Sync Outputs

PMX-4EX-SA has synchronization digital oaguhtsfis. The synchronization signal ogtpered wihen
the encoder position value meets the set &eeligmchronization output for each axis below:

Axis Synchronization
Output
DO1
DO2
DO3
DO4

C|IN|[<|X

Table31 Sync Outputs

Note:While feature is enabled for an axis, thenctimgedfmgital output cannot be controlled by user.
UseSYN[axis]@o enable the synchronization output featuasifor a

UseSYN[axis]Fo disable the synchronization output featuseifor

UseSYNJaxis]fRo read and set the synchronization positfonamlaes. (28-bit signed number)
UseSYNJaxis]@o set the synchronization condition.

1- Turn the output on when the encoder position is EQUAL to sync position.
If the synchronization output is done during motion, thatgyseutiti turn on only when the
encoder position and sync position are equal.

2- Turns output on when the encoder position is LESS than the sync position.

3- Turns output on when the encoder position is GREATER than sync position.

UseSYN[axis]To set the pulse width output time (ms). Thisepasaondy used if the synchronization
condition is set to 1. Note the maximum puisd @vitth If this parameter is set to 0, the output pulse will
depend on how long the encoder value is equal to the sync position.

UseSYN[axis]$o read the synchronization output status for an axis
0- Sync output feature is off
1- Waiting for sync condition
2- Sync condition occurred
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Analog Inputs

8 x 10-bit analog inputs are available on PMX-4EXIEA] tm@mmand to read the analog input value.
Range is from 0-5000 mV.

Joystick Control

Joystick control is available on PMX-4EX-SAis\thedd is enabled, the pulse speed and direction output
can be controlled by corresponding analog input. See the axigptd eelatagnship in the table below:

AXxis Analog Input

X All
Y Al2
y4 Al3
U Al4

Table32 Joystick Control
Maximum joystick speed is set usiiglti¥2 Jv3andlV4variables.
Maximum speed change (delta) is set ub#igiteJV7andlV8variables.
Maximum joystick value is set usidigAdaxigvariable.
Minimum joystick value is set usidifliRxisyariable.
Tolerance of the zero joystick positidv,u¥é10JV1landIV12variables.

During joystick operation, analog igidiN@iistnV tovIDmV represents negative joystick direction and
analog inputifDmV tdMAX[axisinV represents positive joystick direction.

MID mV represents the zero joystick posiaineTiisalculated with the following formula:
MID = ((JMAX[axiz]MIN[axis]) / 2) + IMIN[axis]

Note:There is no command corresponding to MEh ifikesrially calculated value.

Joystick control also has soft limit conti®krd bmbken into: negative outer limit, ivegatiimait, positive
inne limit and positive outer limit.

When moving in positive direction, as soomsiivhaérmer limit is crossed, the speed . iéthee
position reaches the positive outer limitfithesjossd is set to zero. Same goes for the diegetiion and
negative limits.

The behavior of the limits of the joysticksaaxptained by the following:

Figure49 Joystick Control
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Summary of Joystick Control Parameters

Parameter Description

Jvi X-axis maximum joystick speed at 5000 mV and 0 mV
Jv2 Y-axis maximum joystick speed at 5000 mV and 0 mV
Jv3 Z-axis maximum joystick speed at 5000 mV and 0 mV
Jv4 U-axis maximum joystick speed at 5000 mV and 0 mV
JV5 X-axis maximum speed change
JV6 Y-axis maximum speed change
Jv7 Z-axis maximum speed change
Jv8 U-axis maximum speed change
JV9 X-axis zero tolerance range for analog input
JV10 Y-axis zero tolerance range for analog input
JV1i Z-axis zero tolerance range for analog input
JVv12 U-axis zero tolerance range for analog input
JL1 X-axis negative outer limit
JL2 X-axis negative inner limit
JL3 X-axis positive inner limit
JL4 X-axis positive outer limit
JL5 Y-axis negative outer limit
JL6 Y-axis negative inner limit
JL7 Y-axis positive inner limit
JL8 Y-axis positive outer limit
JL9 Z-axis negative outer limit
JL10 Z-axis negative inner limit
JL11 Z-axis positive inner limit
JL12 Z-axis positive outer limit
JL1 3 U-axis negative outer limit
JL14 U-axis negative inner limit
JL15 U-axis positive inner limit
JL16 U-axis positive outer limit
JMAXX X-axis maximum mV
JMAXY Y-axis maximum mV
JMAXZ Z-axis maximum mV
JMAXU U-axis maximum mV
JMINX X-axis minimum mV
JMINY Y-axis minimum mV
JMINZ Z-axis minimum mV
JMINU U-axis minimum mV

Table33 Summary of Joystick Control Parameters
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To enable/disable joystick control for an #xedEsEmmand. Joystick enable parameter is ast Birvalu
example, digital output value of 15 (1111 an Bifaiy hex) means joystick feature is enalblexks.

Note:lf joystick control is enabled, StepNLoogticallyatisabled.

Joystick Example (X-axis):

JMAXX = 4500 mV
JMINX =100 mV

JMID = ((4500-100)/2 + 100) = 2300 mV JV9 = 100

In this case, maximum speed in the negatiwewoalttibe achieved when All reaches 100 mV, and
maximum speed in the positive direction woidstdsb\alen All reaches 4500 mV.

Since the zero tolerance (JV9) is set to 160nmilhhe performed if All is between 242060QVWid.
StepNLoop Closed Loop Control

PMX-4EX-SA features a closed-loop posititonveldfarithm called StepNLoop (SNL). Tha adgpritbs
the use of an incremental encoder.

SNL performs the following operations:

1) Position Verification: At the end of any target&MNinwill perform a correction if the worrant e
greater than the tolerance value.

2) Delta Monitoring: The delta value is the difédveree the actual and the target position. When delta
exceeds the error range value, the motor is stopp&iNarstdtes goes into an error state.
Delta monitoring is performed duringamoWading homing and jogging. To read thiudgeitseva
theDXcommand.

SeeTable34 StepNLoop Closed Loop Clomteolist of the SNL control parameters.

SNL Parameter Description Command ‘

, 5 DWLR EHWZHHQ PRWRU SXO
This ratio will depend on the motor type, micro-
skepping, encoder resolution and decoding multiplie
Value must be in the range [0.001 , 999.999].

Maximum error between target and actual osition tl
Tolerance LY FRQVLGHUHG 3,Q 3R WWMIRRY SLT[axis]
is performed. Units are in encoder counts.
Maximum error between target and actual @osition tl
is not considered a serious error. If the eads exc .
this value, the motor will stop immediatelintnd go SLE[axis]

an error state.

Maximum number of correction tries that the
Correction Attempt] controller will attempt before stopping amdayoing i SLA [axis]
an error state.

StepNLoop Ratio SLR[axis]

Error Range

Table34 StepNLoop Closed Loop Control

,$ FRQYHQLHQW ZD\ WR | L\QH-ONW ®Har@\ywels thée RiBt& H1000/duRed. Thekaiio
can be calculated by dividing 1000 by theEesuiting. Note that the value must be pdsgivet lthen
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the direction polarity must be adjusted. Taisltegperformed on all axes that require Stepddl able
25for details.

To enable/disable the SNL feature 8sfatticommand. To read the SNL stat®, $[sgisfommand to
read the status.

SeeTable35 StepNLoop Return Vdtres list of tigh.S[axisfeturn values.

Return o
Value Description

0 Idle

1 Moving

2 Correcting

3 Stopping

4 Aborting

5 Jogging

6 Homing

7 Z-Homing

8 Correction range error. To clear this error, |
CLRS or CLBommand.

9 Correction attempt error. To clear this error,
CLRS or CLBommand.

10 Stall ErroRXvalue has exceeded the
correction range value. To clear this error,
CLRS or CLBommand.

11 Limit Error

12 N/A (i.e. SNL is not enabled)

13 Limit homing

Table35 StepNLoop Return Values

SeeTable36for SNL behavior within different scenarios.

. SNL behavior SNL behavior
Condition (motor is moving) (motor is idle)
we= SLT Continue to monitoribaxis] In Position. No correction is
performed.
w> SLT . ..
. . . Out of Position. A correction is
AND Continue to monitorDixgaxis]
performed.
W< SLE
w> SLT
AND Stall Error. Motor stops and Error Range Error. Motor stops
signals and error. and signals and error.
w> SLE
Correction Max Attempt Error. Motor stops
Attempt > NA d si | d
SLA and signals and error.

Table36 StepNLoop Conditions
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Key

[W  Error between the target position and actual position
SLT: Tolerance range

SLE: Error range

SLA: Max correction attempt

Notes:

Once SNL is enabled, position move commaedsiaeancoder position. For example, X10@Dmmarthe
motor to encoder 1000 position. This appledualiad well as interpolated moves.

Once SNL is enabled, the speed is in encod&osmeeanple HSPD= 1000 when SNL is enabled means
that the target high speed is 1000 encodeecsantsd. This only applies to individualescis mov

Linear Interpolation w/ StepNLdbftepNLoop is used during a linear intenpolatj@tepNLoop must be
enabled for all axes being moved. Also ndiketiia¢ umdividual axis moves, the speedlohaang a
interpolation is calculated as pulse/sec, N&Tcenotslsec.

Arc/Circular Interpolation w/ StepNLdfadptepNLoop is used during an arc/circulatioterpove, StepNLoop
must be enabled for both X and Y axes. Alsb undiketithe individual axis and linear iotemolags, the
StepNLoop ratio of X and Y MUST be the saote.tAdgdhe speed during an arc/circulartiotenpole is
calculated as pulse/sec, NOT encoder counts/sec.

Device Number

PMX-4EX-SA module provides the user withtthenabifiy the unique device number. In aldetitesa
changes, first store the desired number Odilopthmand. Note that this value must be wathgethe r
[4EX00,4EX99].

7R ZULWH WKH YDOXHYV WHR SVWBREOBANILATtEr 1 \Corinpl@e/odwEr idyRIR, the nedv
device number will be written to memory. blefieréhatpower cycle is completed, the settioggiel

effect.

By default: Device name is SEEX®0

Baud Rate Setting

PMX-4EX-SA provides the user with the atdility desieed baud rate of the serial communicatiento
make these changes, first store the desiret liyuakiag thdE command.

Return Value Description

1 9600
2 19200
3 38400
4 57600
5 115200

Table37 Baud Rate Setting

7R ZULWH WKH YDOXHYV WH SVWBREOBaNdLATtEr f \Corinpl@e/odwEr tdyRIR, the nedv
device number will be written to memory. blefieréhatpower cycle is completed, the séttiogtiw!
effect.

By default: ~ Baud rate is s&{(8&00 bps)

159 Swanson Road  yBoxborough, MA 01719  ywww.dovermotion.com  yTel: 508-475-3400 yFax: 508-836-3223



DMM-0400 Product User Guide

Pagell6of 129

ASCII Programming Language

Invalid command is returned with ?(Error Message). Always check for proper reply when command is sent. Like thi

commands, all responses are in ASCII form.

Table38 ASCII Commands

Command Description
ABORT Immediately stops all the motor if in motidarnSbafftthe buffered OK

move.
ABORTX Immediately stops individual motor if in motion. Abort turns offf OK
ABORTY buffered move.
ABORTZ
ABORTU
ABS Turns on absolute move mode OK
ACC Returns current global acceleration value in milliseconds.
ACC=[Value] Sets global acceleration value in milliseconds. OK
ACCX Returns current individual acceleration value in milliseconds.
ACCY
ACCz
ACCU
ACCX=[value] Sets individual acceleration value in milliseconds. OK
ACCY=|value]
ACCZ=|[value]
ACCU=|value]
Al[18] Get analog input status. Units in mV [0-5000]
ARCP[X]:[YPAl:PrR] XY Arc interpolation move (CW direction) OK
ARCNI[X]:[YPA] :PR] XY Arc interpolation move (CCW direction) OK
BF Disable buffered move OK
BO Enable buffer move on OK
CIRP[X]:[Y] XY Circular interpolation move (CW direction) OK
CIRN[X]: [Y] XY Circular interpolation move (CCW direction) OK
CLRX Clears motor limit or alarm status bit. Also 8tepidl.oop errors OK
CLRY
CLRZ
CLRU

[1,2,3,4,5]

DB Return baud rate SeeTable?
DB=[value] Set baud rate OK

1 9600 bps

2 £19200 bps

3 £38400 bps

4 157600 bps

5 $115200 bps
DEC Returns the current global deceleration value in milliseconds
DEC=[Value] Sets the global deceleration value in milliseconds OK
DECX Returns the current individual deceleration value in millisecon
DECY
DECZ
DECU
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Command Description Return

DECX=[value] Sets the individual deceleration value in milliseconds OK

DECY=[value]

DECZ=[value]

DECU=[value]

. . [0-255]

DI Returns 8 bits of general purpose digital input. SeeTable28

DI[18] Returns bit status of general purpose digital input. [0,1]

DIP Returns the digital input polarity [0,1]

DIP=[0 or 1] Sets the digital input polarity OK

. . [0-255]

DO Returns 8 bits of general purpose digital output value. SeeTable29

DO=[value] Sets 8 bits of general purpose digital output. OK

DOJ18] Returns bit of general purpose digital output value. [0,1]

DOJ1-8]=[value] Sets bit of general purpose digital output. OK

DOBOOT Get DO boot-up state SeeTable29

DOBOOT=[Value] Set DO boot-up state OK

DOP Returns the digital output polarity [0,1]

DOP=[0,1] Sets the digital output polarity

DN Return device name [4EXO0-
AEX99]

DN=[value] Set device name. value must be in the range [4EX00, 4EX99]| OK

DXX Get StepNLoop delta value of axis

DXY

DXz

DXU

EDEC Returns the enable deceleration status [0,1]

EDEC=[0 dj Sets the enabled deceleration status OK

EO Returns 4 bits of enable output value. [0-15]

EO=[value] Sets 4 bits of enable outputs. OK

EO[14] Returns bit of enable output value. [0,1]

EO[1-4]=[value] Set bit of enable outputs. OK

EOBOOT Get Evootup state SeeTable30

EOBOOT=[Value] Set EO boot-up state OK

EOP Returns the enable output polarity [0,1]

EOP=[0,1] Sets the enable output polarity

EX=[value] Set encoder value of axis OK

EY=[value]

EZ=[value]

EU=[value]

GS[03 1] Call a defined subroutine OK

HS Returns global high speed setting [1-
6,000,000]

HS=[value] Sets global high speed OK

HSX Returns individual high speed setting [1-

HSY 6,000,000]

HSZ

HSU
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Command Description Return

HSX=[value] Sets individual high speed OK

HSY=[value]

HSZ=|value]

HSU=|value]

HX[+/-][mode] Homes the motor in plus [+] or minus [-] deiecfidifferent homing | OK

HY[+/-][mode] mode.

HZ[+/-[mople

HU[+/-][mode]

I[X axis]: ;<= LQWHUSRODWHG PRYH DADHGhEACHH OK

[Y axis]: Last value is the constant speed that willibéhesetbve.

[Z axis]:

[speed]

IACC Get automatic acceleration during buffer interpolated move stg [0-1]

IACC=[0 or 1] Set automatic acceleration during buffer interpolated move stg OK

IERR Get the ignore limit/alarm error status [0-1]

IERR=[0 or 1] Set the ignore limit/alarm error status OK

INC Enable incremental move mode OK

JE Get joystick enable status [0-15]

JE= [value] Set joystick enable status OK

IX[+} Jogs the motor in plus [+] or minus [-] direction. OK

JY[+}

JZ[+}

JU[+/]

JV[112] Get joystick speed, delta and tolerance settings SeeTable33
. . . OK

JV[1-12]=[value] Set joystick speed, delta and tolerance settings SeeTablea3

JU1-16] Get joystick soft limit settings SeeTable33
. . - . OK

JL[1-16=[value] Set joystick soft limit settings SeeTabls3

JMAXX Get joystick control maximum voltage level [0:5000 mV]

JMAXY

JMAXZ

JMAXU

JMAXX=|[value] Set joystick control maximum voltage level OK

JMAXY=[value]

JMAXZ=[value]

JMAXU=[value]

JMINX Get joystick control minimum voltage level [05000 mV]

JMINY

JMINZ

JMINU

JMINX=[value] Set joystick control minimum voltage level OK

JMINY=[value]

JMINZ=[value]

JMINU=[value]

LS Returns global low speed setting [1-

6,000,000]
LS=[value] Sets global low speed OK
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Command Description Return

LSX Returns individual low speed setting [1-

LSY 6,000,000]

LSZ

LsSU

LSX=[value] Sets individual low speed OK

LSY=[value]

LSZ=[value]

LSU=[value]

LTX=[0 or 1] Enable or disable position latch feature OK

LTY=[0 or 1]

LTZ=[0 or 1]

LTU=[O or 1]

LTXE Returns latched encoder position 28bit

LTYE number

LTZE

LTUE

LTXP Returns latched pulse position 28 bit

LTYP number

LTZP

LTUP

LTXS Returns latch status. 0 tLatch off

LTYS 1 #L.atch on

LTZS and waiting

LTUS for latch
trigger
2 H atch
triggered

MST Returns all motor status, buffer move statusjcanubde status SeeTable24

PE Returns current encoder counter values of all 4 axes [X Enc
Position]:
[Y Enc
Position]:
[Z Enc
Position]:
[U Enc
Position]

POX Returns polarity setup SeeTable25

POY

POZ

POU

POX=|value] Sets polarity OK

POY=|value]

POZ=[value]

POU=[value]
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Command Description Return

PP Returns current pulse counter values of all 4 axes [X Pulse
Position]:
[Y Pulse
Position]:
[Z Pulse
Position]:
[U Pulse
Position]

PS Returns current pulse speed values of all 4 axes [X Speed]:
[Y Speed]:
[Z Speed]:
[U Speed]

PX=[value] Set position value of axis OK

PY=[value]

PZ=[value]

PU=|value]

SA[LineNumber] Get standalone line Single linef
compiled
code

SA[LineNumber]=[ Value] | Set standalone line OK

SAP Get the return jump line (standalone error handling) [0,1]

SAP=[0 or 1] Sets the return jump line (standalone error handling) OK

SASTAT Get standalone program status [04]

0 +Stopped
1 +Running
2 tPaused
4 Hn Error

SCVX Returns the s-curve control [0,1]

SCVY

SCvz

SCvU

SCVX=[0 or 1] Enable or disable s-curve. If disabled, trepezaietaltion/ OK

SCVY=[0 or 1] deceleration will be used.

SCVZ=[0 or 1]

SCVU=[0 or 1]

SLAX Get StepNLoop maximum attempt value of axis

SLAY

SLAZ

SLAU

SLAX=[value] Set StepNLoop maximum attempt value of axis OK

SLAY=[value]

SLAZ=[value]

SLAU=|[value]

SLEX Get StepNLoop error range value of axis

SLEY

SLEZ

SLEU
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Command Description Return
SLEX=[value] Set StepNLoop error range value of axis OK
SLEY=[value]
SLEZ=[value]
SLEU=[value]
SLRX Get StepNLoop ratio of axis (ppr / cpr) [0.001
SLRY 999.999]
SLRZ
SLRU
SLRX=[value] Set StepNLoop ratio of axis (ppr / cpr) OK
SLRY=[value]
SLRZ=|value]
SLRU=[value]
SLSX Get StepNLoop status of axis [0-12]
SLSY SeeTable35
SLsz
SLSU
SLTX Get StepNLoop tolerance of axis
SLTY
SLTZ
SLTU
SLTX=[value] Set StepNLoop tolerance of axis OK
SLTY=[value]
SLTZ=[value]
SLTU=|value]
SLX Get StepNLoop enable of axis [0,1]
SLY
SLZ
SLU
SLX=|value] Set StepNLoop enable of axis OK
SLY=[value]
SLZ=[value]
SLU=|[value]
SLOAD Returns the RunOnBoot parameter [0-15]
SLOAD=[value] Set the 4 bit RunOnBoot parameter OK
SR[0-3]=[value] Controls the specified standalone progtam: OK
Stop standalone program
1 +Run standalone program
2 tPause standalone program
3 #Continue standalone program
SPC[(®] Returns the program counter for the specified standalone prog [0-1275]
SSPDX=[value] PMX oithefly speed change. In order to use this comanzetisdm OK
SSPDY=[value] axis, S-curve control must be disabled for the
SSPDZ=[value] corresponding axis. Use SCV[axis] command anedéadble
SSPDU=[value] s-curve acceleration/ deceleration control.
SSPDMX Get orthefly speed change mode for each axis [0-7]
SSPDMY
SSPDMZ
SSPDMU
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Command Description Return

SSPDMX=[value] Set orthefly speed change mode for each axis. OK

SSPDMY=[value]

SSPDMZ=[value]

SSPDMU=|[value]

STOP Performs ramp down to low speed and stop if the mioigr(almo | OK
axes)

STOPX Performs ramp down to low speed and stopaf thenmaing. (Individy OK

STOPY axis)

STOPZ

STOPU

STORE Store parameters to flash OK

SYNXC Read sync output configuration for each axis [1-3]

SYNYC 1 #trigger when encoder equals position

SYNzC 2 #trigger when encoder is greater than position

SYNUC 3 #trigger when encoder is less than position

SYNXC= Set sync output configuration for each axis OK

SYNYC= 1 #trigger when encoder equals position

SYNZC= 2 xrigger when encoder is greater than position

SYNUC= 3 #trigger when encoder is less than position

SYNXF Turn of sync output for each axis OK

SYNYF SeeTable31

SYNZF

SYNUF

SYNXO Turn on sync output for each axis OK

SYNYO SeeTable31

SYNzO

SYNUO

SYNXP Get trigger position for each axis 28 bit signed

SWYP number

SYNZP

SYNUP

SYNXP= Set trigger position for each axis 28 bit signed

SYNYP= number

SYNZP=

SYNUP=

SYNXT Get pulse width time (@s)ly applicable if sync output configuratio| [0-10]

SYNYT to 1.

SYNZT

SYNUT

SYNXT= Set pulse width time (@s)ly applicable if sync output configuratio OK

SYNYT= to 1.

SYNZT=

SYNUT=

T[axis] [value] Set orthefly target position change OK

TOC Returns the communication time-out parametginValue 32bit
milliseconds. number

TOC=[value] Set the communication time-out parameter. OK

TR Get timer register value 32bit

number
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Command Description Return
TR=[value] Set timer register value (ms) OK
V[099] Get standalone variable value

V[0-99]=[Value] Write standalone variable value OK
VER Returns controller firmware version V[#]
X[target X] Individual/interpolation move command OK
Y[target Y]

Z[target Z]

Ultarget U]
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Error Codes

If an ASCIl command cannot be processed by the PMX-4EX-SA, the controller will reply with an error code. See b
for possible error responses:

Error Code Description

?[Command] The ASCIlI command is not understood by the FMX-4EX-
?ALARM A move command is sent while the aarm is

?BUFFER FULL An attempt to add a move to a full buffer has been made.
?ERRORED Command has been issued while the controller is in error state.

?In Incremental mode | A circle or arc interpolation move has been issue while the PMX-4EXSA i
incremental mode.

?Index out of Range The index for the command sent to the controller is not valid.

?LIMIT A move command is sent while the axis has a limit error.

?PULSING A move or position change command is sent while the PMX-4EX-SA is ol
pulses.

?SSPD Error An orthefly speed change was issued without inigB&E8CN parameter.

?Sub not Initialized Call to a subroutine usinG8mmmand is not valid because the specified

subroutine has not been defined.

?Timer Running An attempt to set the timer register while it is running has been made.

Table39 Error Codes
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Where to Go Next

The user should now have all the information required to r@d@elDavifurther assistance is required,
please contact the service department at Dover Motion.
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Appendix

About This Chapter

Introduction

This appendix contains supporting information forGch@MM-

Topics

This chapter covers the following topics:

Topic Page

Speed Settings 127

Acceleration/Deceleration Range 127
128

Acceleration/Deceleration RaRgsitiondVlOve

Review/Revision History 129
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Speed Settings

Table40 Speed Settings

Speed Min. .
Hng 3"2"(‘5 Window  LSPD M'[”rh ?]CC Max ACC setting [ms]
' [SSPDM]  value
1-65K 0.1 1 2 50

65K 130K 2 2 1 100
130K 325K 3 5 1 200

325K - 650 K 4 10 1 800 ((HSPD£LSPD) Ay x 1000
650K - 1.3M 5 20 1 1500

1.3M - 3.2M 6 50 1 3800

3.2M 6M 7 100 1 7500

,, | 6 W H Sslehales, the [HSPD range] values needs to be transposed from PPS (pulse/sec) to EPS (encoder
counts/sec) using the following formula:

EPS = PPS / Step-N-Loop Ratio

Acceleration/Deceleration Range
The allowable acceleration/deceleration values depé&SandHBsettings.
The minimum acceleration/deceleration setting for a given high speed and low speed is shown below.
The maximum acceleration/deceleration setting for a given high speed and low speed can be calculated using the

formula:
Max ACC = ((HA.S) / 6) x 1000 [ms]

Note:The ACC parameter will be automatically adjusted if the value exceeds the allc

Examples:

a) IfHSPD= 20,000 ppsSPD= 10,000 pps:
a. Min acceleration allowdbias
b. Max acceleration allowable:
((20,000+10000) / 50) x 1,000 286,000 ME00 sec)

b) IfHSPD= 900,000 pdsSPD= 9,000 pps:
a. Min acceleration allowdbias
b. Max acceleration allowable:
((900,00a9,000) / 1500) x 1000 894000 mE94 sec)
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Acceleration/Deceleration Range  xPositional Move

When dealing with positional moves, the controller automatically calculates the appropriate acceleration and
deceleration based on the following rules.

Figure50 Acceleration/Deceleration Profile

1) ACC vs. DECIithe theoretical position where the controller begins deceleration is less than L/2, the
acceleration value is used for both ramp up and ramp down. This is regardless of the EDEC setting.

2) ACC vs. DECI2the theoretical position where the controller begins constant speed is greater than L/2, the
acceleration value is used for both ramp up and ramp down. This is regardless of the EDEC setting.

3) Triangle Profile: If either (1) or (2) occur, the velocity profile becomes triangle. Maximum speed is reached at L
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Review/Revision History

Revision| Date Summary ECO Numbel Writer / Reviser
A 04/1812 | Initial Release Phil Li
B 03/11/13 Removed servo referencey S04 101116 Phil Li

C 06/27/13 Updated rear panel views S04_101185 | Robert Winslow
Switch Silkscreen correctiq
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