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Warnings And Caution Notes as Used in this Publicaion

Warning notices are used in this publication to emphasize that hazardous voltage

currents, temperatures, or other conditions that could cause personal injurip exist

in this equipment or may be associated with its use.

In situations where inattention cauld cause either personal injury or damage tc
Warning equipment, a Warning notice is used.

Caution notices are used where equipment might be damaged if care is niatken.

Caution

Notes: Notes merely call attention to information that is especially significant to understanding and operating
the equipment.

These instructions do not purport to cover all details or variations in equipment, nor to provide for every
possible contingency to be met during installation, operation, ad maintenance. The information is supplied
for informational purposes only, and Emerson makes no warranty as to the accuracy of the information
included herein. Changes, modifications, and/or improvements to equipment and specifications are made
periodically and these tlanges may or may not be reflected herein. It is understood that Emerson may make
changes, modifications, or improvements to the equipment referenced herein or to the document itself at any
time. This document is intended for trained personnkfamiliar with the Emerson products referenced herein.

Emerson may have patents or pending patent applications covering subject matter in this document. The
furnishing of this document does not provide any license whatsoever to any of these patents.

Emerson providesthe following document and the information included therein asis and without warranty of
any kind, expressed or implied, including but not limited to any implied statutory warranty of merchantability
or fithess for particular purpose.
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Chapter 1: Product Overview

The Motion Mate DSM314 is a higlperformance, easyto-use, multi-axis motion control
module that is highly integrated with the PACSystems RX3i and Series30 host controller
logic solving and communications functions.

The two versions of tle DSM314, IC693DSM314 andC694DSM314 are fundbnally
identical.

Figure 1

The DSM314 supports two primary control loop configurations:

1  Standard Mode (Follower Control Loop Disabled)

9  Follower Mode (Follower Control Loop Enabled)

Product Overview 1
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Servo Types Supported

1 Digital i a Series antb Series digital servamplifiers and motors. These products are
documented in Servo Product Specifications Guide, GF601.

1 Analogi SL Series analog servos and thigghrty analog velocity command interface
and analog torque command interface servos are gyported. The SLSeries servos
_pc bmaskclrchb gl r fManu® GFKE8r gc g Qcpt m Sqcpo

1.1 Features of the Motion Mate DSM314
1.1.1 High Performance

9  Digital Signal Processor (DSP) control of servos
M  Block Processig time under 5 milliseconds
1  Velocity Feedforward and Position Error Integrator to enhance tracking accuracy
9  High resolution of programming units
'H Position:-536,870,912...+536,870,911 User Units
‘'H Velocity: 1 ... 8,388,607 User Units/sec
H ?aacj cp_ rog(rhaigs23/UseseUnitstsec/sec

1.1.2 Easy to Use

1  Simple and powerful motion program instruction set

9 Simple 1 to 4axis motion programs. Multiaxis programs using Axes 1 and 2 may
utilize a synchronized block start.

1 Non-volatile storage for 10 programs and 40 sutwutines created with the
programming software.

1  Compatible with Series 9630 CPUs equipped with firmware version 10.0 or later
(does not work with CPUs 311 341 and 351) and PACSystems RX3i CPUs (version
2.8 or later).

9  Single point of connection for all pogramming and configuration tasks, includng
motion program creation (Motion Programs 1i 10) and Local Logic programming.
All programming and configuration are j m_b c b rf pmsef rfc fmqr
programming communications port. In turn, the CPU loads l& configuration,
motion programs, and Lo@l Logic programs to the DSM314 across the host
controller backplane.

9  User scaling of programming units (User Units) in both Standard and Follower
modes.

1 DSM314 firmware, stored in flash memory, is updated via thiont panel COMM
port. Firmware update kits provide firmware and Loader software on floppy disk.
Firmware is also available for download on theEmerson web site
(https://www.emer son.com/Industrial-Automation -Controls/support).

Product Overview 2
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1 Recipe programming using command parameters as operands for Acceleration,
Velocity, Move, and Dwell Commands
1 Automatic Data Transfer between host controller tables and DSM314 without user
programming
1 Ease 61/0 connection with factory cables andérminal blocks
1  Electronic CAM capability, starting with Firmware Release (Version) 2.0
Versatile 1/0
1  Control of a Series ancb Series Digital servos, S§eries servos, othird -party servos
with analog velocity command or analog torque command interface.
1  Home and overtravel switch inputs for each Servo Axis
1 Two Position Capture Strobe Inputs for each axis can capture axis and/or master
position with an accuracy of +/2 counts plus 10microseconds of variance.
1 5v, 24v and analog I/O for use by the host controller
1 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode
9  Quadrature Encoder input for Follower Master axis
1  13-bit Analog Output can be controlled by the host entroller or used as Digital
Sewo Tuning monitor
M  High speed digital output (four each 24V and four each 5V) via dyoard Local Logic

control
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Section 1: Motion System Overview

The DSM314 is an intelligent, fully programmable, motion control option modwé for the
Series 9030 and PACSstems RX3i control systems. The DSM314 allows a user to combine
high performance motion control and Local Logic capabilities with logic solving functions in
one integrated system. The figure below illustrates the hardware ahsoftware used to set
up and operate a servo system. This section briefly discusses each system element to
provide an overall understanding of system operation.

Figure 2: Hardware and Software Used to Configure, Program, and Opera te a
DSM314 Servo System

«  Operator [ ]
Bo Interfaces O
o I TTTTT1]

|

Machine 1

a

] Amp. 1 4@»

i &

Encoder 1
—| ’71 17 Mchine 2
O

coOn
=Zwo

Configuration and 0 Encoder 2
Programming Software: ==
-Configuration [
-Motion Programming [ I @
-Local Logic Programming Encoder 3

-CAM Profiles (Follower Master)

DSM314 Operation with a Host Controller

The DSM314 and host controller (either PACSystems RX3i or Series300PLC) operate
together as one integrated motion control package. The DSM314 communicates with the
host controller through the backplane interface. Ever host controller sweep, data suclas
Commanded Velocity and Actual Position within the DSM314 is transferred to the host
controller in %l and %Al dataAlso, every host controller sweep, %Q and %AQ data is
transferred from the host controller to the DSM34. The %Q and %AQ data is used tmtrol

the DSM314. %Q bits perform functions such as initiating motion, aborting motion, and
clearing strobe flags. %AQ commands perform functions such as initializing position and
loading parameter registers.

Besides theuse of %I, %Al, %Q, and %AQ adsess an additional way to send parameters
from the host controller to the DSM314 is with the COMM_REQ ladder program instruction.
Details about using the COMM_REQ instruction with the DSM can be found in Appendix B,
DSM314 COMM_REQ Instructions
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Host Controller Data Latency and DSM314 Latencies

The DSM314 is an intelligent module operating asynchronously to the CPU module. Data is
exchanged between the CPU and the DSM314 automatically. For information about the
operation of the CPU sweep refer to the followig:

1
f

Series 9030 PLC CPU Instruction Set Reference Manual, GHRI&7M or later
PACSystems CPU Reference Manual, G222

Host Controller to DSM Data Transfers

1

Host controller-basedfunctions may retrieve DSM status (%l arfidAl) information
from the DSM data memory asynchronously. The DSM internally refreshes all status
data except Actual Velocity at the position loop rate (once every 0.5 to 2ms). Actual
Velocity is updated in the D8 data memory every 128 milliseconds. Thé&SM
performs averaging to generate an accurate Actual Velocity reading; therefore, the
Actual Velocity reading is not intended for highspeed control purposes.

The host controller requires approximately 24 milliseconds backplane overhead
when reading dag (%l and %Al) from and writing data (%Q and %AQ) to DSM internal
memory if the DSMis inthe CPU rack. The host controller normally reads input data
from and writes output data to the DSM once per host controllesweep. In the worst
case, the DSM internatlata update (which takes 0.5 to 2ms to occur) occurs just
_drcp rfc fmgr amlrpmjjcp qga_l oq gl nsr
not read DSM data again until its next scan and any changes in DSNadaill be
available in the host controlle either 4-6ms later or approximately one host
controller sweep later, whichever is larger.

The configuration software automatically selects the lengths of %Al and %AQ data
based upon the number of axes configuredA host controller CPU requires time to
read and write the data across the backplane with the DSM314. The following
manuals document the host controller sweep impact:

'H Series 9030 PLC Instruction Set Reference Manual, GBK67M or later.
'H PACSystems CPU ReEnce Manual, GFR222B or later.

Also refer to the Important Product Information sheet that comes packaged with
the DSM module.

Host controller commands to the DSM (%Q, %AQ) are output to the DSM at the end
of the logic solving sweep. The DSM processdstcommands within 4 milliseconds
after receipt.

Motion Program/CTL Faceplate Inputs

il

Delays associated with motion program control or branching via faceplate CTL
inputs are equal to a position loop update time interval (0.5 to 2ms) plus the input
filter delay (5ms typical for 24 volt CTL inputs o0 ps for 5 volt CTL inputs). See
tables 1, 2, and 3 for position loop update times.
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Local Logic

9 Delays associated with Local Logic data updates are based upon the position loop
snb_rc rgkc gl r Qetptjim &gmomn iISBI@K T /c2 Rtgdk c g o'  _ |
to the host controller scan. Therefore, Local Logic programs can utilize rapidly
changing DSM internal data that cannot be utilized by the host controller CPU due
to the host controller to DSM datatransferkt ¢ _ I b rfc f mqgr amlrpmjj c
time.

DSM314 Servo Loop Update Times

When controlling a digital AC servo, the DSM314 uses the loop update times shown in Table
1.

Table 1: Digital Servo Loop Update Times

Motor Current / Torque Loop: 250 microseconds
Motor Velocity Loop: 1 millisecond
Motor Position Loop: 2 milliseconds

When controlling an Analog servo, the DSM314 without Local Logic uses the loop update
times shown in Table 2.

Table 2: Analog Servo Loop Update Times without Local Logic

1-Axis Position Loop without Local Logic: 0.5 milliseconds
2-Axes Position Loop without Local Logic: 1 millisecond
3-4 Axes Position Loop without Localogic: 2 milliseconds

When controlling an Analog servo, the DSM314 with Local Logic uses the followingio
update times shown in Table 3. The loop update rates with Local Logic are longer since Axis
#4 time slot is used to calculate the Local Logic function.

Table 3: Analog Servo Loop Update Times with Local Logic

1 Axis Position Loopvith Local Logic: 1 millisecond

2 i 3 Axes Position Loop with Local Logic: 2 milliseconds

Analog Torque mode includes a velocity regulator in addition to thposition regulators. For
an axis in Analog Torque mode, the velocity regulator is run every Orblliseconds.

Product Overview 6
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DSM314 Position Strobes

Each axis connector on the DSM314 faceplate has two Position Strobe inputs. A rising edge
pulse on a Strobe inputauses the axis Actual Position to be captured. The position capture
resolution is ++ 2 counts withan additional 10 microseconds of variance for the strobe input
filter delay. The actual error seen is dependent upon servo acceleration and strobe input
filtering/sampling. Consult Appendix G for the exact formulas used to calculate strobe
accuracy.

The strobe data is updated within one position loop update interval (0.5 2 ms) in the
associated Strobe Position %Al data register. The Strobe Position datlse stored in a DSM
Parameter Register that can be used as an operand for Motion Program PMOVEGKKDVE
commands and in Local Logic. The Strobe Position data update to the host controller is
dependent on the host controller sweep time and may take longethan 2 ms.

In Digital mode, these strobes are 5V singlended/differential inputs (IN1-IN2).

In Andog mode, these strobes are only 5V singlended (I05106). In Analog mode only,
these strobe inputs are pulled high (as seen in the host controller %ldite status bits) if not
physically connected to a device.

DSM314 Scan Time Contribution

The tables bdow list the time that the DSM314 adds to host controller scan time. The scan
time contribution is related to (1) the number of DSM314 axes configured, an@) the type
of rack (main, expansion, or remote) the DSM314 is mounted in.

DSM314 Scan Time Contrilttion (in Milliseconds)

No. of Axes | 90-30 CPU364 Rack 90-30CPU374 Rack RX3i CPU310 Rack
Configured | \1ain | Expansion | Remote | Main | Expansion | Remote | Main | Expansion | Remote
1 1.9 2.9 7.9 1.3 2.3 6.9 1.8 2.3 6.9

2 2.5 3.8 11.0 1.9 3.1 10.0 2.5 3.2 10.0

3 3.1 4.7 14.2 2.4 3.9 13.0 3.1 4.2 13.1

4 3.6 5.6 17.3 2.9 4.8 16.0 3.8 51 16.2

Note:

1. @c _u_pc rf _r rfc BQKZ1/ 20 qaxignun scam timejof 2dhsttet is
independent of the host controller scan. This allows the user the flex@iityntrol time critical

Jmega

motion tasks within the Local Logic program. See the applicable chapters in this manual for details

on Local Logic progmming.

2. (90-30 Feature only) For applications where the above additions to scan rates will affect machine

opera gml * wms k_w Il ccb rm sqc rfc Tqgsqneclb
necessary data to and from the DSM314 selectively. Thdaseefeéet you avoid transferring all
the %I, %Q, %Al, %AQ data every scan, if you do not require it thatlyreghieh reduces the
scan time contribution amount.

G- M* ¢
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Software

The DSM314 requires one of the followingonfiguration/programming software packages:

1  Machine Edition Logic Developer PLC, version 4.5 or later for RX3i

1  Machine Edition Logic Developer PLC, version 2.1 or later, or VersaPro, versibi
or later for Series 9630

The programming/configuration software package is used for the following tasks. The
information created by these tasks is sent to the DSM314 over the host controller backplane
each time the host controller is powered up.

1 Configuration. Allows user to select module settings and defaulbperational
parameters.

9  Motion program creation. Up to 10 motion programs and 40 subroutines are
allowed.

9  Local Logic program creation. A Local Lagprogram runs synchronously with the
motion program but is independent of the host controllets CPU scan.his allows
the DSM314 to interact quickly with motion I/O signals on its faceplate connectors.
This internal response time to motion I/O signals imuch faster than would be
possible if the logic for these signals was handled in the main ladder program
running in the host controller. This is due to (1) the delay in communicating the
signals across the backplane and (2) the longer host controller sweéme.

1 CAM profile creation. A CAM profile specifies the response of a follower servo to a
master position index. CAM profiles are referenced by name in the associated
motion program.

Note: The CAM editor is fully integrated with Logic Develop&iC.

Operator Interfaces

Operator interfaces provide a way for the operator to control and monitor the servo system
through a control panel or CRT display. These interfaces communicate with the host
controller through discrete 1/O modules or an intelligent seriatommunications or network
communications module.

Operator data is automatically transferred between the hostontroller and the DSM314
through %I, %Al, %Q, and %AQ references that are specified when the module is configured.
This automatic transfer of daa provides a flexible and simple interface to a variety of
operator interfaces that can interface to the hostontroller.

Product Overview 8
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Servo Drive and Machine Interfaces

The servo drive and machine interfacare made through a 36pin connector for each axis.
This irterface carries the signals that control axis position such as the Pulse Width
Modulated (PWM) signals to the amplifier, Digital Serial Encoder Feedback signals or Analog
Servo Command and Quadrature ricoder Feedback. Also provided are Home Switch and
AxisOvertravel inputs as well as generglurpose host controller inputs and outputs.

Standard cables that connect directly to custom DIN rail or Panel mounted terminal blocks
simplify user wiring and are available from Emerson The terminal blocks provide s@w
terminal connection points for field wiring to the DSM314 module. For more information
concerning the cables and terminal blocks used with the DSM314 module, refer to chapter

3.

Section 2: Overview of DSM314 Operation

Each DSM314 axisiay be operated wth the Follower Control Loop enabled or disabled:

Standard Mode (Follower Control Loop Axis Configuration = Disabled)

1

In Digital Standard mode, the module provides closed loop position, velocity, and
torque control for up to two h ori Series servomotors a Axis 1 and Axis 2.

Axis 3 can be used as an Analog Velocity command interface servo axis or an Aux
master axis.

In Analog Standard mode, the module provides closed loop position control for up
to four servomotors. Also, based upon the axis configuratiorthe DSM provides
velocity loop control for Analog Torque mode. When the DSM is used with analog
velocity interface servos, velocity and torque control loops are closed in the servo
amplifier, while the DSM closes the position loop. When the DSM is usedhvanalog
torque interface servos, the torque control loop is closed in the servo amplifier, while
the DSM closes the velocity and position loops.

For both digital and analog applications, user programmig units can be adjusted by
configuring the ratio of User Units and Counts configuration parameters. Jog, Move
at Velocity and Execute Motion Program commands allow Standard mode to be
used in a wide variety of positioning applications.

Follower Mode (Folbwer Control Loop Axis Configuration = Enabled)

il

In Digital Follower mode, the module provides closed loop position, velocity, and
torque control for up to two h ori Series servomotors on Axis 1 and Axis 2. Axis 3
can beused as an Analog Velocity Commanthterface servo axis or an Aux master
axis.

In AnalogFollower mode, the module provides closed loop position control for up
to four servomotors (one or two of the four available axes may instead be used as an
Aux master axis). Additionally, based on thexé configuration, the module provides
velocity loop control for Analog Torque mode. When the DSM is used with analog
velocity interface servos, velocity and torque control loops are closed in the servo
amplifier, while the DSM closes the position loop. W4n the DSM is used with analog
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torque interface serves, the torque control loop is closed in the servo amplifier, while
the DSM closes the position and velocity loops.

1 In both digital and analog applications, the module provides the same features as
Standard mode including configurable User Units to Countsatio.

1 Inaddition, a Master Axis position input can be configured. Each Follower axis tracks
the Master Axis input at a programmable (A:B) ratio. Motion caused by Jog, Move at
Velocity and Execute MotionProgram commands can be combined with follower
motio n generated by the master axis.

1  Follower options include:

'H Master Axis source configurable as Actual or Commanded Position from any
other axis

'H Master Source Select %Q bit switches between two Mas#exis sources

'H Acceleration Ramp to smoothly accelerate a ae axis until its position and
velocity synchronize to the master

'H Separate enable and disable follower trigger sources

Note that Winder mode is not supported in the DSM314. It is supported in theIM302.

1.3.1 Standard Mode Operation

Figure 3 is a simplified digram of the Standard mode Position Loop. An internal motion
Command Generator provides Commanded Position and Commanded Velocity to the
Position Loop. The Position Loop subtracts Actual Position ogftion Feedback) from
Commanded Position to produce a Pagon Error. The Position Error value is multiplied &y
Position Loop Gain constant to produce the Servo Velocity Command. To reduce Position
Error while the servo is moving, Commanded Velocity fro the Command Generator is
summed as a Velocity Feedforwatterm into the Servo Velocity Command output.

The following items are included in the data reported by the DSM314 to the host controller:

Commanded Velocity the instantaneous velocity generatedby f ¢ BQK1/ 26q gl rcpl
generator.

Commanded Positionr f ¢ gl qr _I r _I cmsq nmgqgrgml eclcp_rch
generator.

Actual Velocity- the velocity of the axis indicated by the feedback.
Actual Position the position of the axis indicatel by the feedback.
Position Error the difference betweenthe Commanded Position and the ActuaPosition.

The DSM314 allows &osition Loop Time Constant(in units of 0.1 millisecond) and a
Velocity Feedforward(in units of 0.01 percent) to be programmed.The Position Loop Time
Constant sets the Position Loop Gaiand determines the response speed of the closed
Position Loop. The Velocity Feedforward percentage determines the amount of

Commanded Velocity that is summed into the Servo Velocity Command.

Product Overview 10
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Figure 3: Simplified Standard Mode Po sition Loop with Velocity Feedforward (Analog
Velocity Interface)
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Follower Mode Operation

Figure 4 is a simplified diagram of th&ollower mode Position Loop. It idike the Standard
mode Position Loop (see previous page) with the addition of a Masteriginput. The Master
Axis input is an additional command source producing a Master Axis Position and Master
Axis Velocity. Master Axis Position is summed with Commanded Position frorhet axis
Command Generator. Master Axis Velocity is summed with the Commeed Velocity
(Velocity Feedforward) output of the axis Command Generator.Therefore, the
gcpt mkmr mpoéq n margdetgrmihed bylthe sum ofjthm@ocgnmand Generator
output and Master Axis input.The Command Generator and Master Axis input can eate
simultaneously or independently to create Servo Axis motion.

The DSM314 allows several sources for the Master Axis input:

1 Axis 1 Commanded Position
Axis 1 Actual Position (Axis Encoder)

Axis 2 Commanded Position

il
l
1  Axis 2 Actual Position (Axis 2 Enced
1 Axis 3 Commanded Position

9  Axis 3 Actual Position (Axis 3 Encoder)
M Axis 4 Commanded Position

1  Axis 4 Actual Position (Axis 4 Encoder)

The ratio at which a Servo Axis follows the Master Axis is programmable as the ratio of two
integer numbers. For example a Servo Axis can be programmed to move 125 Position
Feedback units for every 25 Master Axis Position units. Each time the Master Rdsition
changed by 1 positionunit; the Servo Axis would move (125 / 25) = 5 Position Feedback
units.

Product Overview 11
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Figure 4: Simplified Follower Mode Position Loop with Master Axis Input (Analog

Velocity Interface)
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Section 3: a Series Serva (Digital Mode)
The Digitala Series Servo features include:

T  World-leading reliability
Low maintenance, no component dift, no commutator brushes
All parametersdigitally set; no re-tuning required

Absolute encoder eliminates rehoming (requires optional battery kit)

1

1

1

1  An optional motor brake is available

1  Optional IP67 environmental rating is also available for most motors
1

High resolution 64K count per revolution encoder feedback (incremental or
absolute)

The Servo motors, proven on over three million axesstalled worldwide, offerthe highest
reliability and performance. The latest technologies such as higgpeed serial enoders and
high efficiency Integrated Power Modules (IPMs), further enhance customer benefits.

The servo system is unique in that all theontrol loops - current, velocity and position- are
closed in the motion controller. This approach reduces setup timand delivers significant
throughput advantages even in the most challenging applications.

The servo drives are less costly to integratnd maintain. Control circuits are unaffected by
temperature changes. There are no personality modules. The servos haee broad
application range, that is, a wide load inertia range, flexible acc/dec and position feedback
configurations, etc.

Extensive cutomization features are available to optimize performance and overcome
machine limitations. IPM based servo amplifiersequire 60% less panel space than
conventionally switched amplifiers and produce 30% less heat.

12
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1.4.1 a Series Integrated Digital Amplifier (SV)

The h Series Integrated Servo Amplifiers (SVU) packages the amplifier with an integral
power supply in a standalone unit. This unit is the same physical size and footprint as the
npctgmsg T Ad Qcpgcg md Qcptm ?knjgdgcpgq,

The Integrateda Qc pgcq QTS ?knjgdgcpg sqc rfc g_kc aml
except that the Emergency Stop circuit uses the internal 24v sufyp thus there is no longer
a requirement for a 100v power supply.

The heat sinks on the SVU design mount through the pal to keep heat outside the
enclosure.

Since thea SVU Amplifiers do not provide regeneration to line capability, discharge resistors
may be required. These are available in several sizes.

SVU stylea Series Servo Amplifiers are available in five sizesthapeak current limit ratings
from 12A to 130A. (Note: Only the 80A and 130A models are currently offered by NA.)

Cables to connect theSVU Amps to the DSM314 and to the motors are available in various
lengths.

Refer to publication GFHI01, Servo ProductSpecification Guide for more information
about the a Series servo products.

a Series Servo Motors

The a Series of servomotors incorpora¢ design improvements to provide the best
performance possible. Ratings up to 56 Nm are offered. These motors are upl&? shorter
and lighter than the previous S Series of servomotors. New insulation on the windings and
an overall sealant coating help mtect the motor from the environment.

The standard encoder supplied with the motor is a 64K absolute unit. Holding brak€90

Vdc) and IP67 sealants are options. TheSeries servomotors are approved to conform to

international standards for CE (EMC and wovoltage), IEC and UL/CUL. The following table

indicates a sample of theh Series motors available (someal, aC, aHV, and aM also

available).

Dmp kmpc gl dmpk_r gml pcdcp rm Af _nrcp 2 md rfg
rfc gcargml pj Rwagce¢h T Rmcm_jgm* rfc dmjjmugle n

1  GFHO0O01, Servo Products Specification Guide
1 GFZ65142E,a Series AC Moto Descriptions Manual

Product Overview 13



User Manual
GFK1742F

1.5

Product Overview

Chapter 1

Jan 2020

Table 4: Selected a Series Servo Motor Models

a Model Number |Torque Nm Output KW Max. Speed (RPM)
al 1 0.3 3000

a2 2 0.4 2000

a2 2 0.5 3000

a3 3 0.9 3000

ab 6 1.0 2000

ab 6 1.4 3000

al2 12 2.1 2000

al2 12 2.8 3000

a22 22 3.8 2000

a22 22 4.4 3000

a30 30 3.3 1200

a30 30 4.5 2000

a30 30 4.8 3000

a40 38 5.9 2000

a40/Fan 56 7.3 2000

Section 4: b Series Servos (Digital Mode)
The Digitalb Series Servo features include:

1  World leadingreliability
Low maintenance, no component drift, no commutator brushes
All parametersdigitally set; no re-tuning required

1
1
9  Absolute encoder eliminates e-homing (optional battery kit required)
1

Optional motor brake

9  High resolution (32Ki Beta) (64Ki Beta M) count per revolution encoder

The b Series Servos offer the highest reliability and performance. The latest technologies,
such as highspeed serial enoders and high efficiency Integrated Power Modules, further
enhance the performance of the servoystem. Designed with the motion control market in
mind, the b Series Servo Drives is ideally suited for the packaging, material handling,
converting, and metd fabrication industries.

The servo system is unique in that all the control loopsurrent, velocity, and position- are
closed in the motion controller. This approach reduces setup time and delivers significant
throughput advantages even in the most chlenging applications.

The servo drives are less costly to integrate and maintain. Control circudre unaffected by
temperature changes. There are no personality modules. The servos have a broad
application range including a wide load inertia range, fléllle acceleration/deceleration and
position feedback configurations. Extensive software customizain features are available
to optimize performance and overcome machine limitations.

14
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1.5.1 b Series Digital Amplifiers

The b Series servo amplifier integrates a poer supply with the switching circuitry.

Therefore, can provide a compact amplifier that is 60% sniker than conventional models.

In fact, the b Series amplifier has the same height and depth as the RX3i and Series300
modules. This allows efficient pandlyout when using the DSM314 motion controller.

The amplifier is designed to conform to internatnal standards.

Emerson offers three communication interfaces for theb Series amplifiers: pulse width
modulated (PWM), Servo Serial Bus (FSSB), and I/O llitikrface. Only the pulse width
modulated (PWM) interface may be used with the DSM314 module. TH&WM interface
utilizes the standard servo communication protocol. Position feedbacks communicated
serially between the DSM controller and the motor mountederial encoder.

b Series Servo Motors

The b Series Servomotors are built on the superior technology of th& Series servos. They
incorporate several design innovations that provide the best possible combination of high
performance, low cost, and compact sie. Ratings of 0.5 to 12 Nm are offered.

These motors are up to 15% shorter and lighter than comparable servos. New insulation on
the windings and an overall sealant coating help protect the motor from the environment.

Theb Series motors conform to interrational standards (IEC). The motor protectio level is
IP65 (IP67 may be made available through special order).

A (32Ki Beta) (64 Ki Beta M) absolute encoder is standard with eadh Series servo. An
optional 90 Vdc holding brake is also available with ea model.

For more information, refertoChar cp 2 md rfgqg k_I s _j* T Amldges|

rfc gcargml j _ “cjcb T Kmrmp Rwnc, 0o Qcc _jgm* r
1 GFHO001, Servo Products Specification Guide
1 GFZ65232E, Series AC Motor Descriptins Manual

Table 5: Selected b Series Servo Motor Models

b Model Number Torque®Nm Output KW Max. Speed RPM

b0.5 0.5 0.2 3000

bMO0.5 0.65 0.2 5000

bl 1 0.3 3000

bM1 1.2 0.4 5000

b2 2 0.5 3000

b3 3 0.5 3000

b6 6 0.9 2000

aCl2 12 1.4 2000

! Indicatescontinuous, 100% duty cycle

Note: TheaC12 motor is listed with tHemotors due to similar attributes and amplifier series.

Product Overview 15
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Section 5: SL Series Servos (Analog Velocity
Mode)

The DSM314 supports all models of the SL Series Servos. For details on ti8e8és Servo
amplifiers, motors, and accessories, please see the SIpSgec q Qc¢ Manual, SEKc p 0 q
1581.

16
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Chapter 2: System Overview

A typical DSM314 motion system includes the DSM314 motion controller, a logic controller
(Series 9030 PLC or PACSystems RX3i), motor(s), servo amplifier(s), I/O, and the Human
Machine Interface (HMI).

The DSM314 control system consists of two parts: the servo control and the machine
control.

The servo control translates motion commands into signals that are sent to the servo
amplifier. It also runs the Local Logic and Motion progms. The servo amplifiereceives the
control signals from the servo control and amplifies them to the required power level of the
motor. The DSM314 provides the servo control.

The machine control/host control (PACSystems RX3i or Series-80 PLC) houseshie
DSM314 module and I0 modules. The machine control executes user defined control logic
(but not Local Logic). The machine control and the servo control (DSM314) exchange data
over the backplane.

Figure 5: Typical Two-Axis Motion Mate DSM314 Digital Mo tion Control System
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Unpacking the System

The DSM314, Digital Servo Amplifiers, and Motors are packed separately. This section
describes how to unpack the hardware and perform a preliminary check on the
components.

Unpacking the DSM314

Carefully unpackthe DSM314 and host controller system components. Verify that you have
received all the items listed on the bill of material. Keep all documentation and shipping
papers that accompanied the DSM314 motion system.

Unpacking the Digital Servo Amplifier

There are two digital amplifier and servo subsystem packages shipped for use with the
DSM314, thea Series or theb Series.

The digital servo amplifier is shipped in a doublyered box. Remove the top layer of
packing material to uncover the amplifier. Next,carefully remove the inner box from the
outer layer. Then lift the amplifier out of the inner box. Retain any loose parts or gasket
materials packed with the amplifier. Visually inspect the amplifier for daage during
shipment.

Note: Do not change any preonfigured jumpers or switches on the amplifier at this time.

Unpacking the Motor

Motors are packed two different ways, depending on their size. The largestotors are
shipped on wooden pallets and are coved with cardboard. Most motors, however, are
packed in cardboard boxes.

1. Unpacking Instructions:

'H  For those motors packed in boxes, open the box from the top. The motoase
packed in two pieces of formfitted material. Carefully lift the top piece from
the box. This should allow sufficient clearance foemoving the motor.

'H If the motor is attached to a pallet, remove the cardboard covering. This allows
access to the bolts holding the motor to the pallet. Remove the bolts to free
the motor from the pallet.

2. Inspect the motor for damage.

3. Confirm that the motor shaft turns by hand.

Note: If the motor was ordered with the optional holding brake, the shaft will not turn until the brake is
energized.

Next step. . . .. Assembling the Motion Mate DSM314 System
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Assembling the Motion Mate DSM314 System

General Gudelines

1 Always make sure that the connectors lock into the sockets. The connectors are
designed to fit only one way. Do not force them.

9 Do not overlook the importance of properly grounding the DSM314 sysim
components, including the DSM314 faceplate shiel ground wire. Grounding
information is included in this section.

All user connections, except for the grounding tab, are located on the front of the DSM314
module. The grounding tab is located on the bothm of the module. Refer to the figure
below.

For irstructions about installation of the DSM314 when IEC and other standards must be
observed, see Installation Requirements for Conformance to Standards, GEK79.

Motion Mate DSM314 Connections

Figure 6 provides an overview of the faceplate and labels on thBSM314 module. For
additional information and a complete connection diagram, please refer to chapter 3,
Installing and Wiring the Motion Mate DSM314.

Figure 6: Face Plate Connectbns on the Motion Mate DSM314 Motion Control System
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STAT ok|o e Provides RS-232
OK CFGIC) connection for firmware
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0= 0O=—=D
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Connecting theaSeries SVU Digital Servo Amplifier

Skip to the next section if you are connecting ia Series amplifier.

Thea Series Digital Servo Amplifier does not require tuning adjustmeituring initial startup
or when a component is replaced. It ab does not need adjustment when environmental
conditions change.

To connect thea Series Digital Servo Amplifier, follow the steps outlined below.

1. Connectthea Series Servo Amplifier to the DSB14.

A.

Before connecting the servo command cable, make sure tHeSM314 faceplate
shield ground wire is connected. This wire is shipped with the DSM314 module
and must be connected from the ¥ inch blade terminal on the bottom of the
module to a suitable panekarth ground.

The servo command cable contains the pulse wid modulated (PWM) output
signal from the DSM, the serial data from the motor encoder, and diagnostic
signals from the amplifier. The signals carried in this cable are at data
communications voltage levels and should be routed away from other
conductors, especially high current conductors.

Locate the servo command cable IC800CBL001 (1 meter) or IC800CBL002 (3
meter). Insert the mating end of this cable into the connector JS1Rydated on
the Servo Amplifier bottom (see Figure 2).

If you are not using thel C693ACC335 axis terminal board to break out user I/O
such as overtravel or home limit inputs, insert the other end of the cable into the
connector labeled A, for axis 1, or for axis 2, on the front of the DSM314. If you
are using the terminal board, inert the other end of the cable into the terminal
block connector marked SERVO. Next locate the terminal board connection
cable IC693CBL324 (1 meter) or IC693CBL325 (3 metersért one end of this
cable into the terminal board connector marked DSM. Insethe other end of the
cable into the connector labeled A, for servo axis 1, or B for servo axis 2, on the
front of the DSM314 module.

Note:

Pcdcp rm 1 G- M And forenbomgtion cgrternig theauser IWOr awailable for
IC693ACC335 terminaldrk connections.
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2. Check SVU Amplifier Channel Switch Settings

Confirm that the Channel Switches (DIP switches), located behind the SVU amplifier
door, are set ashown in the following tables. Note that the OFF position is to the left,
and the ON positon is to the right. Note also, that the switches are numbered from
bottom to top (Switch 1 is the bottom switch). For example, in Figur&, Switches 1, 3,
and 4 are showr©ON, and switch 2 is shown OFF.

Figure 7: SVU Amplifier Channel Switches

OFF ON

=

—>»ON

s

— bl e

00
000

Table 6: SVU Amplifier Channel Switch Settings

Amplifier SVU1-80

Regenerative Discharge Unit SW1 |SW2 |SW3 |Sw4
Built-in (100 W) ON OFF ON ON
Separate ZA06B5089-H500 (200 W) | ON OFF ON OFF
Separate ZA06B5089-H713 (800 W) | ON OFF OFF OFF

Amplifier SVU1-130

Regenerative Discharge Unit SW1 |SW2 |SW3 |Sw4
Built-in (400 W) ON OFF ON ON
Separate ZA06B5089-H711 (800 W) |ON OFF |ON OFF

(To connect additional amplifiers, repeat steps B, C and D above for each additional
amplifier.)
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Figure 8: Connecting the a Series Digital Servo Amplifier to the Motion Mate
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Connect the Motor Power Cable to thé Series Digital Servo Amplifier.
A.

The motor size ordered for your system determines the K4 motor power cable
you will use if you ordered prefabricated cables with your system. The following
table lists the prefabricatedcables commonly specified for eachigpup of motors.

A complete listing of a Series servomotor power cables available through
Emersoncan be found in the Servo Product Specifications Guide, GBHL.

Table 7: Prefabricated a Servo Motor Power Cable (K4) Part Number Examples

Motor Type |Severe Duty Cable Cable Description Cable Length
Catalog Number

a3/3000 IC800CBL061 Elbow MS Connector 14 Meters

a6/3000

al12/3000 IC800CBL062 Elbow MSConnector 14 Meters

a22/2000

a30/1200

a30/3000 IC800CBL063 Elbow MS Connector 14 Meters

a40/2000

B. One end of this cable has four wires labeled U, V, W, and GND that connect to

screw terminals 9 12 on the servo amplifier. Connect these four wires to the
terminal strip as shown in Figur®.

Attach the other end of the cable to the motor afterfirst removing the plastic
a_ng npmrcargle rfc kmrmpog amllcar mp, Lmr
¢ npmncpjw _rr_afcb rm mlc md rfc kmr mpoc

(Repeat this procedure as needed for any other axes in the system.)

For the most curent information on the motor power cables or wiring custom motor
power cables please refer to the latest version of the Series Servo Motor Description
Manual, GFZ65142E.
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Figure 9: Connecting the Motor to the a Series ServoAmplifier Terminal Strip
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4. Connect the Motor Encoder to the" Series Digital Servo Amplifier.

A. Remove the protective plastic cap from the encoder connector on the motor,
and locate the K2 feedback cable CF32MPB0140-AZ. The cable is configured
so thatit can only be attached to one connection on the motor.

B. Plug the opposite end into the connection labeled JF1 on the bottom of tha
Series servo amplifier (see FigurkD).

Repeat this procedure for all axes in the system.

Figure 10: Connecting the " Series Motor Encoder

R

Servo Amplifier

JA4 JF1 JS1B

AC SERVO UNIT

o SERIES

STATUS|

IC800CBLO21
Motor Encoder
Cable (K2)

— ]

Motor

Table 8: Prefabricated a Servo Motor Encoder Cable (K2) for a3 to a40 Models

Motor Models [Severe Duty Cable | Cable Length

a3 toa40 CF3A2MPB0140-AZ | 14 meters

Note: Details ona cables can be found in theSeries AC Servo Motor Descriptions Mai@GRE
65142E, and in tha and b Series Product Specifications Guide,-GFH
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5. Connect 220-Volt AC 3 Phase Power to thie Series Digital Amplifier

An AC line filter will reduce the déct of harmonic noise to the power supply; its use is
recommended. Two or more amplifiers may be connected to one AC line filter if its power
capacity has not been exceeded. Figurel shows howv to connect the amplifier to the line
filter.

Figure 11: Connecting the Servo Amplifier to the Line Filter and Power Source

Ground Lug

- @
13 ﬁ'@
14[@
15|@ e
To
16|® R
17 E_ Power
. 5_@; Source
18 R12
19 __@
@)
®
'@ 11 Line Filter
—®| 12

o Series Amplifier
Connection Strip

Note: » 220-Volt-AC-three phase-powers-required.

Note: You must supply the cable for both the connections between the line filter and tharegplifier,
and the connection between the line filter and the power source. Usedieductor, 600V, 60°C
(140°F), UL or CSA approved cable between the line filter and the servo amplifier.

The gauge of wire used for connecting the line filter to the psowece nust be sized, based on
the circuit breaker between the power source and the line filter and the number of servos
connected to the line filter.

If a separate isolation transformer is used to supply AC power to the amplifiers, a line filter is not
required.
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6. Connect the Machine Emergency Stop to the Series Digital Servo Amplifier

Pin 3 of connector CX4, located on the bottom of thé Series (SVU) amplifier, supplies +24
volts DC for the ESTOP circuit. Route this through the machine-ETOP circuit so that there
is +24 volts DC to pin 2 when not in-BTOP. If noSTOP switch is used this connection must
be made with a wire jumper.

Note: You must supply the cable for this connectkeyed connector plugsarked as connector X and
terminal connector pins are included with the amplifier package. Yt imstall this connection
as a switch or jumper for the amplifier to operate.

ACAUTION

Do not apply any external voltage to this connector.

Figure 12: Connecting Emergency Stop to the a Series Servo Amplifier
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Upto 6
o Series SVU AMPs
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For more information, refer to thea Series Servo Amplifier (SVU) Descriptions Manu&FzZ
65192EN.
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Connecting thel Series SVU Digital Servo Amplifier

Theb Series Digital Servo Amplifier does not contain any user adjustments. To connect the
b Series Servo Amplifier, féddw the steps outined below. Refer to the previous section foa
Series Amplifiers.

1. Connect theb Series Digital Servo Amplifier to the DSM314

A.

Before connecting the servo command cable, make sure the DSM314 faceplate
shield ground wire is connected. Thisvire is shipped with the DSM314 module
and must be connected from the % inch blade terminal on the bottom of the
module to a suitable panel earth groad.

The servo command cable contains the pulse width modulated (PWM) output
signal of the motion controller, the serial data from the motor encoder, and
diagnostic signals from the amplifier. The signals carried in this cable are at data
communications voltage levels and should be routed away from other high
current conductors.

Locate the servo command cable@800CBL001 (1 meter) or IC800CBL0O02 (3
meter). Insert the mating end of this cable into the connector JS1B, located on
the front of the Servo Amplifier (see Figurel3).

This step depends omwhether you are using a terminal board:

‘H If you are not using the C693ACC335 axis terminal board to break out user
I/O, such as overtravel or home limit inputs, insert the other end of the cable
into the connector labeled A, for servo axis 1, or B for servo axis 2, on the
front of the DSM314.

'H If you are using the IC693AC335 axis terminal board, insert the other end
of the cable into the terminal board connector marked SERVO. Next locate
the servo command cable 1C693BL324 (1 meter) or IC693CBL325 (3
meter). Insert one endof this cable into the terminal block connector
marked DSM. Insert the other end of the cable into the connector labeled A,
for servo axis 1, or B for servo axis 2, on the front of the DSM314.

To comect additional amplifiers, repeat steps B D above for each additional amplifier.

28



User Manual
GFK1742F

System Overview

Chapter 2
Jan 2020

Figure 13: b Series Servo Amplifier Connections
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For more information, refer to the connection section of the Servo Product Specification

Guide, GFHO0O01.
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Make connections to the CXL1 connector carefully. This connector is not keyed. Double
check your connections before applying power. Incorrectonnections could result in
equipment malfunction or damage. Amplifier versions later than revision G have keyed

connectors.

A. The size of the motor ordered for your system determines the motor power cable
(K4) you must use. You can choose to purchase prefatated cables or to build
custom cables. Refer to theb Series ControlMotor Descriptions Manual, GFZ
65232EN, for information about custom cables or installation for conformance
to CE mark. The amplifier end of the prefabricated motor power cable is

constructed to connect to terminal block CX1:3 on the amplifier.

Table 9: K4 Cablel b Series Motor Cable Examples

Servo Motor Type

K-4 Motor Cable Part Number

Cable Description

b 0.5/3000 IC800CBLO67 14 Meter
b 1/3000, b 2/3000, b 3/3000, and| ICB00CBL068 14 Meter
b 6/2000

a C12/2000 CF3A2MPB0140-AZ 14 Meter
bM 0.5/5000 CP8B1WPB0140-AZ 14 Meter
bM 1/5000 CP8B1WPB0140-AZ 14 Meter

Figure 14: Connecting the b Series Digital Servo Amplifier Terminal Strip
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1. Line filter and lightning surge absorber can be used in place of a transformer when 200-240 volts AC is
available to the cabinet
2. For single—phase operation, AC line phase L3 is not connected. Refer to the Servo System Specifications
the Servo Product Specification Guide, GFH-001 for output current de-rating.
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B. Attach the other end of the motor power cable to the motor, after fist removing
rfc nj_qrga a_n npmrcargle rfc kmrmpog
_I'b a_I mljw "¢ npmncpjw

_rr _ adintsb

rm mli

C. Motor power cables purchased fromEmerson include a Emeter, single
conductor wire with a CX113 connector on one end and a ring terminal on the
other. This cable provides grounding connections for the frame of the motor and
should always be connead. Custom cable builders should always include this
cable. See the previous connection diagranfor proper connection to the

amplifier.

(Repeat this procedure as needed for the other axis in the system.)

For more information, please refer to the Servd’roduct Specification Guide,

GFHO0O01.

3. Connect the Motor Encoder Cable (K2) to thbk Series DigitalServo Amplifier

The motor size ordered for your system determines the K4 motor power cable you will use
if you ordered prefabricated cables with yousystem. Please refer to the table below to
determine the correct encoder cable catalog number.

D. Remove theprotective plastic cap from the connector on the motor, and locate
the encoder cable K2, (see tabl&0). This cable has two distinct connectors.

E. Plugthe end of the cable with the Dshell style connector into the connection
labeled JF1 on the servo amplidir (see Figurel3).

F. The other end of the cable is configured so that it can only be attached to one
connection on the motor encoder (red end cap).

G. (Repeat this procedure for all axes in the system.)

Table 10: K2 Cablef b Series Enoder Cable Examples

Motor Type K2 Encoder Cable Part Number | Cable Description
b 0.5/3000 1IC800CBL022 14 Meter

b1/3000, b2/3000, b3/3000, and |IC800CBL023 14 Meter

b6/2000

aC12/2000 CF3A2MPB0140-AZ 14 Meter

bM 0.5/5000 CFBAOWPB0140-AZ 14 Meter

bM 1/5000 CFBAOWPB0140-AZ 14 Meter
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4. Connect the 220 VAC Power Cable (K3) to theSeries Digital Amplifier

The AC power cable is a ussupplied cable that connects to CX1il1 on the face of theb
Series amplifier. The connector for the amplifier end of this cable is part of kit ZAG6B93-
K305 supplied with each amplifier package. Sebe Servo Product Specifigtion Guide, GFH
001, for more detailed information.

An AC line filter will reduce the harmonic noise effect to the power supply; its use is
recommended. A line filter is not needed if an isolation transformer or separate power
transformer is used. Two omore amplifiers may be connected to one AC line filter or
transformer if its power capacity is not exceeded. Figuré5 shows how to connect the
amplifier to the line filter.

Figure 15: Connecting the b Series Servo Amplifier to the Line Filter and Power Source

CX11-1
L1 To
Power
L2 Source
L3
@ \ Line Filter
(@l

p Series Amplifier Ground Lug
Connection Strip

Note: You must supply the cable for the connection between the line filter and the power souree. Use 4
conductor, 600V, 60°C (140°F), UL or CSA approved cable between the line filtersanebthe
amplifier. The gauge of wire used for connecting the line filter to the power source must be sized,
based on the size of the circuit breaker between the power source and the line filter and the
number of servos connected to the line filter. The poaenectors and terminals are supplied as
part of the amplifier package.
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5. Connect the Machine Emergency Stop to thb Series Digital Servo Amplifier

Figure 16: Connecting the E-STOP to theb Series Servo Amplifier

E-STOP

Ps

\C o)
B Series Amplifier
(Front Face View)
o lo 24 20 JX5
Normally Closed JBOf First
i i | B Series
Machine E-STOP Device(s
* ) 17 Amplifier

20 JXS

Of Second
——1 B Series
17 Amplifier

Up to & Amplifiers JX5 Connector

can be connected .
in series Part of Kit - ZAD2B-0120-K301

Note: Youmust suppy the cable for this connection package. The JX5 connector and connector cover is
included with the amplifier as part number ZAG2E20-K301. If no 55TOP circuit is required, this
connection must be made with a wire jumper or the amplifiemetlenabe.

Connector JX5 Pin 20 supplies +24V DC for theSEOP circuit. Wire Pin 20 through a
normally closed contact or switch so there is +24V DC to JX5 Pin 17 when not-is'EOP.
Emersonuses two brands of connectors for the JX5 connector. See figuzel3 for proper
connection to each type.

ACAUTION

Do not apply any external voltage to this connection.
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HIROSE 20 Pin PCR Type Connector Pin Configuration
Figure 17
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1% 14® 16@ 18® 20 r circuit
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Figure 18: 20-Pin PCR Connector PirOut
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1® i 5@ 7@ 9®
12® 4@ 16®  18® 20h
NC Contact
° o ™ °
1 = o 1t 19 I?_ for E-Stop
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6. Connect 24V DC Cable (K12) to thie Series Digital Servo Amplifier

A connector for the external 24 VDC supply is included with the amplifier package as a part
of kit ZA06B-6093-K305 and should be connected taCX11-4. The other end of the cable
must be connected to a 24VDC source capable of supplying at least 450 milliamps of current
for eachb Series amplifier. TheEmersonlC690PWR024 power supply is recommended. Do
not apply power at this time.

7. Connect CableK8i Jumper or External Regeneration Resistor to theSeriesDigital
Servo Amplifier

Without External Regeneration Resistor (Using a Jumper)

If you do not have an external regeneration resistor, you must leave tlmwnnections on
CX11-2 (DCP and DCC) operHowever, you must jumper the CX116 (TH1 and TH2)
terminals, shown in the figure below. (This jumper completes the circuit that would
otherwise be completed by the normally closed thermal ovetemperature switch in the
external regeneration resistor unit) If you do not have this jumper installed, the amplifier
will not function. The jumper and its connector are included as a part of the connector kit
ZA06B-6093-K305 that is shipped with each amplifier package.
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Figure 19: Installing a Jumper when an External Regeneration Resistor is not Used

B Amplifier

CX11-2 (DCP No Connection

)
CX11-2 (DCC) No Connection
CX11-6 (TH1)

)

CX11-6 (TH2

Jumper

With External Regeneration Resistor

If you have an external regeneration resistor, observe that it has four wires. The two smaller
wires(KB)laml | car rm r f c pc qglgsednquertgmpgraturecswitch. This | mp k _ |
switch will open and shut down the amplifier if the resistor gets too hot. The two larger wires

(K7) connect to the resistor. All connectors needed to connect this resistamit to the

amplifier are provided in the ampifier package.

Connect the two overtemperature switch wires (K8) to CX136 terminals TH1 and TH2.
(These connections are nopolarity sensitive))

Connect the two resistor wires (K7) to CX12, terminals DCP ad DCC. (These connections
are notpolarity sersitive.)

Figure 20: Connecting the External Regeneration Resistor

B Amplifier J E){ternalzla Regeneration
esistor
CX11-2 (DCP) p I 30 ohm
CX11-2 (DCC) I 100 watt
CX11-6 (TH1) 8 NC Over-
CX11-6 (TH2) Temperature
Switch
CX11-2 (DCCht (]
CX11-6 (TH1) s |o External Regeneration
CX11-6 (TH)— 17 Resistor
CX11-2 (DCP )y |
N
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Figure 21: ZA06B-6093-H401 20-Watt Regenerative Resistor
4—— 65(2.56) —p
}4— 57 (2.24) —W|
A
150 é@ A
|‘7 (591) Dpop
To e’ ZA0BB-6093-H401
CX11-2 ~ DCC (20 Watt unit) 52 60
| | 2.05)2.36)
S TH1 2- 345 (0.177)
CXTIC')I-B L \@b
1 <) v
100
€ (394 P
pa 3 u
| H } ! |
A A
7 10 Max
(.276) (.394)
2.2.5 Installing and Wiring theDSM314 for Analog Mode

Important Analog Servo Conglerations:

1

The Analog Servo Velocity Command or Analog Torque mode output issagle-
ended signal on pin 6 of the Auxiliary Terminal Board. This signal is referenced to Ov
of the DSM module and host conwller. This signal should be connected to the
velocity command or torque command input of the servo amplifier.

Note:

It is important to correctly configure the DSM for either Analog Torque mode or Analog Velocity
mode. Which mode you select depends ontype of servo amplifier in use.

System Overview

The DSM314 provids a low current (30 ma) solid state relay output on pin 15 of the
Auxiliary Terminal Board for connection to a servo amplifier enable input.

In analog mode, the DSM314 requires a Drive Ready input (IN_4 signal) on pin 5 of
the Auxiliary Terminal BoardThis signal must be switched to Ov when the amplifier

is ready to control the servo. The DSM starts checking the Drive Ready input one
second afer the Drive Enable relay turns on in response to thgnable Drive %Q bit.

If the servo amplifier does not providea suitable output, the IN_4 input to the
DSM314 can be connected to Ov or the function can be disabled in the module
configuration. For details, refer to chapter 4.

Quadrature encoder feedback is used in analog mode. Encoder wiring connections
aredetailed in figures49 through 53.

Figures49 through 53 are generic analog wiring diagrams for the DSM.

For details about interfacing the DSM314 to the SL Servo products, refer to the

k _I's_j* QJ Qcpgcqg Q¥Bdlt m Sgcpodqg K_I's_j* EDI
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Grounding the Motion Mate D5M314 Motion System

The DSM314 System must be ppeerly grounded. Many problems occur simply because this
practice is not followed. To properly ground your Motion Mate DSM314 system, you should
follow these guidelines:

1

The grounding resistance of the systenground should be 100 ohms or less (class 3
grounding).
The DSM314 faceplate shield ground wire (shipped with the module) must be
connected from the % inch blade terminal at the bottom of the module to a panel

frame ground.

If an axis terminal board is ude *
of these must be connected to a panel frame ground.

rum qfgcjb &1 Qd' aane | car g ml

The system ground cable must have sufficient crossectional area to safely carry the
accidental current flow into the system ground when an accidentugh as a short
circuit occurs. Typically, it musthave at minimum the crosssectional area of the AC
power cable. Figure22 illustrates the grounding systems.

The amplifier ground connections, power earth (PE) connections, and motor frame
ground connections should always be wired to conform to local elédcal wiring

regulations. When installing in conformance to CE Mark directives, a grounding bar
and clamp(s) (ordered separately) is required for the terminal block to amplifier
cable.

Refer to Chapter 3, nistalling and Wiring the DSM314, 1/0O Cable Groumay section, for
more details.

Figure 22: Motion Mate DSM314 System Grounding Connections

Motor

) Machine
Power Servo Series 90°30
Magnetics Amplifiers PLC Operator's
Unit Rack Panel
I
Power ' 4
Magnetics ' /
Cabinet I /7
X /
\ I 7
1 7
\ Vi
Distribution Board I
3
— FrameGround

SystemGround == =
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Table 11: Grounding Systems

Grounding System | Description

Frame Gound System| The frame ground system is usedor safety and to suppress external an

internal noises. In a frame ground system, the frames, cases of the un
panels, and shields for the interface cables between the units are connect

System Ground The system ground system is used to conme the frame ground systemg
Sysem

connected between devices or units with the ground.

This completes the steps required to assemble the Motion Mate DSM314 system.

Turning on the Motion Mate DSM314

Before turning on the power, you should:

1

Confirm that the supplied cables are properly attached to the appropriate
connectors.

Confirm that all wiring to the power sources is correct.
Make sure that the motors are properly secured.

Check that all components are properly grouded, including the DSM314 faceplate
shield.

If you are using more than one motor, confirm that the servo amplifier connections
and the feedback cables are not crossed between motors.

There is a specific sequence for turning on power to the DSM314 Contrglsg&m. In the
order listed, perform these steps:

1.

Turn on the 220V AC power to the Digital servos. Verify that the charged LED
indicator on the amplifier is on.

Forb Series Digital amplifiers turn on the 24V DC source. Verify that the amplifier
Power indiator is on.

Switch on the power to thehost controller. Check that the PWR LED on the Power
Supply is illuminated.

Using the correct communication cable, connect a personal computer with the
configuration/programming software to the host controller. (For Sries 9030, you
can also use &landheld Programmeri HHP.) For more information, please refer to
the appropriate hardware installation manual.

Place the host controller in the STOP/Disabled mode.

If using an optional motor mounted holding brake, apply apficable power (90 VDC
for a and b Series motors, and 24 VDC for-Series and MTR Series motors) to the
brake leads to disengage the holding brake.
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Connecting the Programmer to the Host
Controller

All DSM314 programming is done through the configurationprogramming software
interface, yielding a single point of programming for the module. For more information,
please refer to the Series 980 PLC Installation and Hardware Manual (GBR56 or later)
or the PACSystems RX3i System Manual (GEXL4 or later). The programming
environment has seveal communications options. One communications option is to
connect the programmer directly to the host controller SNP port, as shown in the following
figure. Consult the software documentation for additional communicatons methods.

The DSM314 Controller isonfigured using the following programming software:
RX3i Machine Edition version 4.5 or later

Series 9630 Machine Edition version 2.1 or late¥ersaPro version 2.1 or later

Note: The DSM314 also has a serial porttbe module faceplate. Thigerial port is used only for
updating the DSM314 firmware.

Figure 23: DSM Programmer Connection Diagram

Configuration, Motion Programming,
and Local Logic Programming

SNP l

(RS-485)

PLC

Tt 1

AL —

Personal Computer
Running
Configuration/Programming
Software
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2.5 Machine Edition Configuration

This section describes configuration using Machine Edition sofaxe. For VersaPro software,
refer to Appendix H.

1. Start the Machine Edition Logic Developef PLC software. The Machine Edition
dialog box appears.

Figure 24

CIMPLICITY Machine Edition

— Create a new project using

@— " Empty project

.@ ' Machine Edition template

A\ ——

é " Dpen an existing project

Project | Location

Show: © Fecent Projects € Al Projects

[~ Don't show this dialog box on startup

oK Cancel

2. Under Create a New Project, choose Machine Edition Template and click. OKe
New Projectdialog box appears.

3. Type a name for Project Name. In the Project Template dropdown list, select Series
90-30 PLC or PACSystems RXa3i. Click OK.
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Figure 25
i

Project Name:  |DSM_Example
Project Template:

Project Location: If-‘1_', Computer =]

@

Set az default I

PACSystems RX3i

with default settings.

| oK I Cancel

A project with one PACSystems R¥3i target preconfigured

il B 4
=g Sample Targetl: PACSysterns RK3i
=@ Target1 Data Watch Lists: Ermnpty
ﬁ Diaba Wakch Lists Hardware Default PACSystems
] m Hardware Configur ation Configuration: RX3i
=1-1r Logic Logic Program Contains empty
H""EE Program Blocks Blocks: _MAIN LD Block
. —EI— _MAIN Reference Wiew Contains Default
#-_ g Reference View Tables Tables: RVTs
=& Supplemental Files Supplemental Contains ermpty
Files: folders

|»

Your project appears in the Navigator window as shown the following figure.

Figure 26

EI-- DSM_Example
= & Target1l
488 Data Watch Lists
Egﬁﬁ Hardware Configuration
SR (|| Rack 0 (1C695CHS012)
E:[} Logic
T:E Program Blocks
Eﬁj Reference Yiew Tables
- [#-_r Default Tables
=@y Supplemental Files
-y AP Files
- _ Y Documentation Files

4. Expand# the Main Rack node, which contains the default power supply and CPU.
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Figure 27

E-- DSM_Example
- % Targetl
488 Data Watch Lists
= filifi Hardware Configuration
=R (1| rack 0 (1CE9SCHS012)
AL slot 0 (1C695PSA040Y
' Slat 1 (Used With Slot 0)
g Slat 2 (ICE95CPU310)
Slat 3 (Used With Slot 2)
Slot 4 ()
Slot 5 ()
Slot & ()
Slot 7 ()
Slot 8 ()
Slot 9 ()
Slot 10 ()
Slot 11 ()
Slot 12 ()

5. If necessary, replace the power supply and/or CPU with the models that will lged
in your application. To replace a module, right click and choose Replace Module.

6. Adda DSM314 to the rack configuration.

Note: Because an IC694DSM314 module and an IC693DSM314 modulihnédaaendunctionality, a
Series 9680 PLC supports them iretlsame way. If you install an IC694DSM314 in a Serg8 90
PLC, however, you cannot select it in Logic Develdfle€. You must select an IC693DSM314
module and configure it as if it were an IC694DSM3

A. Right click an empty slot and choose Add Module hE Module Catalog dialog
box appears.

B. Select the Motion tab, choose the DSM314 and click OK.
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Figure 28

Central Processing Unit |
Discrete [nput I Discrete Dutput I Discrete Mixed] Analog Inputl Analog Elulpull
Analog Mized | Communications | Bus Controller Motion | 3rd Party | Power Supplies I

Catalog Number | Description

ICEI3APU300 High Speed Counter Module

ICE944PU300 High Speed Counter Module
| ICE93DSM314 Motion Mate DS 314

ICE34DSM314 Mation Mate DSM314

ICE93D 5324 tation Mate D5 324

ICE94D 5324 Mation Mate DSk 324

I

Cancel

This operation adds the DSM314 to the rack and displays theSM314
configuration screens that allow you to customize the D®314 to your
particular application. Refer to chapter 4 for details concerning the DSM314
configuration settings.

You should complete the configuration of your host controller to include the Reaer Supply,
Rack, CPU and additional modules to match the targjsystem. Consult the softwares g ¢ p 0 q
manual, and online help as needed.

Important

Rf c amknjcrcb amldgesp_r gml ksqr
Configuration to the Hog Aml| r p mj j ¢ p4dor imgtructions @erchow to do this. Fo

_bbgr gml

iy

bcr _gjq* aml gsj rlinerhélx

cogqgr mp

gmdru_pc
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Storing Your Configuration to the Host
Controller

To perform the download operation, first make sure that thecommunications port is
properly configured. To access communicatioa setup in Machine Edition software, right
click the target you want to connect to in the Navigator window and choose Properties. In
the Inspector window, select the Physical Port through ich you want to connect. (For
information on downloading using VesaPro, see Appendix H.)

Figure 29: Communications Setup

{5
=1 (28 DEM314 Example =
= AX3i
153 Data Watch Lists
flip Hardwaie Configuration
=1 Logic
- -8 Program Blocks
=@ Motion Program
3P CAM Profiles
£P CtM Blocks

a 3 Local Legie |L|ﬂ
0. U EM. Ee. [Bv. 21

|
Target
Harme Fx43i
Tupe PL
Description
Documentation &ddiess
Farnily FACSystems Bxdi
FLC T arget Mame DSM 31 4E xample
Update Rate [mz] 250
Sweep Time Ims) Cffline
FLC Slatus Dffline
Scheduiing Mode MNormal
Plysical Port COM1 -
[H&dditional Configuralion
COM3
COmM4
Inspectar I <¢dd/Remave COM Poits »
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After configuring the communications port, the local logic program can be downloaded

(stored) to the Host Controller CPU. To store the current folder to the Host Controller,

af mmgqc R_pecr dpmk rfc Kcls @_p _I b EMmeMlIjglc
amllcarcb* afmmgc R_pecr dpmk rfc Kcls @ p _IEk
submenu. The store @eration begins the folder transfer process from thggrogrammer to

the Host Controller CPU. When you initiate the store operation, a dialog box is presented

that allows you to choose what to store to the Host Controller. To store the hardware
configuration, select Hardware configuration and Motion.

Note: Local Logic and Mion programs are transferred with the Hardw&enfiguration.

Figure 30: Machine Edition Download Dialog Box

Download to PLC . ﬁl

‘Download to RaM 0K

....... : LCancel

[ Logic

[ Initial/Forced values

I ‘white ALL items to flash memony

Machine Edition will indicate any errors athat it has successfully downloaded the program
in the Feedback Zone windw.

Note:

? fmagr amlrpmjjcp qr_rsq cppmp md T Qwqgrck Aml c
location as a DSM314 indicates that there is a parameter configured and seaD8h314 that

has been rejected by the DSM314. Carefully check each gararhgour DSM314 configuration

with the configuration settings in this manual for the discrepancy. Correct the discrepancy, clear

the host controller Fault, and-&tore the configration. Check that the error has been corrected.

See the next section, &iing Run Mode on the PLC, for instructions on viewing and clearing PLC

faults.

The DSM314 can detect many typical configuration errors. These are returned as error codes of
theform Dxxx (hex) in the Module Status Code %Al word or Axis Error Codel8sAhese errors

bm I mr a_sqc _ fmgr amlrpmjjcp qr_rsqgq md 7T Qwqgrc
for a description of these errors. Correct any configuration earadsestore the configuration

with the host controller in Stop mode.
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2.7 Alarms

The first step in correcting a problem is to determine if any alarms have occurred. Host
controller alarms or errors may be viewed in the PLC fault table. Servo ammbtion
subsystem alarms may be viewed in the DSM314 Module Status Code %Al word or dne o
the Axis Error Code %Al words. Consult Chapter 5 for additional information on error
reporting through the %Al data.

For more information on DSM314 alarms, pleaserefp ?nncl bgv ?2* T Cppmp A
contains a list of alarm codes and descriptions

Fork mpc gl dmpk _r gml mil bg_el mgrgaqg* gcc ?nncl bg
Qwqgrck, o

2.8 Configuration Settings
If your system powers up with alarms, it may be du@tan incorrect configuration setting.

The configuration must be stored to the host contoller CPU and the host controller must
be in Run/Output Enabled mode.

If you cannot move an axis or execute a jog, check to see that all conditions necessary to
perform these operations are met. Refer to the appropriate sections in this manual.

2.9 Getting Help

For additional information, see https://www.emerson.com/Industrial -Automation -
Controls/support

M  Save the paperwork that came with your system.

The Important Product Informationsheet will contain the latest information on this
product, some of which may not be included in this manual.

9  Back up your ladder logic folder.

Important

Do this frequently while developing your application.
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Chapter 3: Installing andWiring the
DSM314

3.1 Hardware Description

Rf gg qgcar gml gbcl rgdgcq rfec kmbsjcoq k_hmp f _
provides seven status LEDs, one communications port-RD connector and four user I/O
connectors (36 pin). A grounding tab on the btiom of the module provides a ®nvenient
u_ w rm amllcar rfc kmbsjcoqg d_acnj _rc qgfgcjb r

Figure 31: DSM314 Module

COMM
Status LEDs O coum 6-pin RJ-11 connector.
Stat e O B Provides RS-232
OK CFG (O connection for firmware
CEG ™. O O update
EN1 - EN4 O Oee
=] [=0
—
Connector C Connector A
Servo Axis 3 Servo Axis 1
—— -
0—0 [—Dn
D =]
0=
= p—
Connector D Connector B
Servo Axis 4 Servo Axis 2
=
Motion Mate DSM314

i
Grounding Tab on

Bottom of Module
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3.1.1 LED Indicators

There are seven LED status indicators on the DSM314 module, described below:

STAT Normally ON. FLASHES to prowdan indication of operational errors. Flashes slow
(four times/second) for StatusOnly errors. Flashes fast (eight times/second) for
errors that cause the servo to stop.

ON: When the LED is steady ON, the DSM314 fignctioning properly.
Normally, this LEDBshould always be ON.

OFF: When the LED is OFF, the DSM314 is not functioning. This is the result
of a hardware or software malfunction that prevents the module from
powering up.

Flashing:  When the LED is FLASHING, error condition is being signaled.

Constant Rate, CFG LED ON:

The LED flashes slow (four times/second) for Status Only errors and fast (eight
times/second) for errors that cause the servo to stop. The Module Error Present %l status bit
will be ON. An eror code (hex format) will be placed inhe Module Status Code %Al word or
one of the Axis Error Code %Al words.

Constant Rate, CFG LED Flashing:

If the STAT and CFG LEDs both fldeether at a constant rate, the DSM314 module is in
boot mode waiting for a new firmware download. If the STAT an@FG LEDs both flash
alternately at a constant rate, the DSM314 firmware has detected a software watchdog
timeout due to a hardware or software malfunction.

Irreqular Rate, CFG LED OFF:

If this occurs immediately at powerup, then a hardware or software mHunction has been
detected. The module will blink the STAT LED to display two error numbers separated by a
brief delay. The numbers are determined by counting the blinks in both sequees. Record
the numbers and contactEmersonfor information on

correcting the problem.
OK The OK LED indicates the current status of the DSM314 module.

ON: When the LED is steady ON, the DSM314 is functioning properly.
Normally, this LED should always be ON

OFF: When the LED is OFF, the DSM314 is not functioning. This isrieult of a
hardware or software malfunction that prevents the module from
powering up.

CFG This LED is ON when a module configuration has been received from the host
controller.

EN1 When this LED is ON, the Axis 1 Drive Enable relay output is active.

EN2 When this LED is ON, the Axis 2 Drive Enable relay output is active.
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EN3 When this LED is ON, the Axis 3 Drive Enable relay output is active.
EN4 When this LED is ON, the AxisD¥ive Enable relay output is active.

3.1.2 The DSM COMM (Serial Communications) Co@ctor

Rfc kmbsjcoq dpmlr n-11 eofnectarnidr seriaj tommunicatiprgs,l ej ¢ P H
j _~cjcb T AMKK®, Gr gqg sqcb rm bmuljm_b dgpku_
personal computer running the PC Loader or Win Loader utility software. (See Apjuisa F

for details.)

Rfgg qgcpg_j AMKK nmpr amllcarg rm rfc ncpgml _j
protocol and the RS232 serial communications standard. The baud rate isonfigurable
from 300 to 19,200 baud. The COMM port is configured using theonfiguration software.

A 1-meter cable, IC693CBL316, is available froEBmersonto connect the COMM port toa
personal computer. This cable uses af8in female D-shell connector for the computer side
and an Rd1 connector for the DSM314.If a longer cableis used, the maximum
recommended length is 50 feet.

Table 12: DSM314 COMM Port Pin Assignments

RJ311 Pin Number 9-Pin (female) Number Signal Name [ Description

1 7 CTS Clear to Send

2 2 TXD Transmit Data

3 5 ov Signal Ground

4 5 ov Signal Ground

5 3 RXD Receive Data

6 8 RTS Request to Send

Note: Pin 1 is at the bottom of the connector when viewed from the front of the module.

3.1.3 /O Connectors

The DSM314 is &wo-axis digital servo/one axis analog velocity interface or four axieaog
servo (Torque Mode and/or Velocity Mode) controller with four 3pin I/O connectors
labeled A, B, C, and D. The connectors are assigned as follows:

Table 13: Axis I/O Connector Assignments

Connector | Axis Axis Type |I/O Usage
Number
1 Servo Axis | Closed Loop Digital or Analog Servo Control
B 2 Servo Axis | Closed Loop Digital or Analog Servo Control or
Aux Axis Position Feedback and auxiliary analog / digital /O
C 3 Servo Axis | Closed Loop Analog Servo Control étosition
Aux Axis Feedback and auxiliary analog / digital 1/O
D 4 Servo Axis | Closed Loop Analog Servo Control ¢tosition
Aux Axis Feedback andhuxiliary analog / digital I/O
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All four connectors provide similar analog and digital I/O circuits. Only Axis 1 and Axisah ¢
be configured to control digital servoslf digital servos are used, both Axis 1 and Axis 2 must
be configured for Digital Servo mode When Axis 1 and Axis 2 arconfigured for digital
servos, Axis 3 can be used for Analog Velocity Interface Servodox Axis control.Axis 4 is
not available for Analog Velocity Interface Servo, Torque Interface Servo or Aux Axis control
when Axis 1 and 2 are configured for digitesservos.

When Axis 1 is configured for Analog Servo control (Torque Interface or Velocityelriace),
Axis 2- Axis 4 are also available for Analog Servo (Torque Interface or Velocity Interface) or
Aux Axis control. Aux Axis functions include position imp for Follower Master axes and
internal (virtual master) command generation.

Any of these faur connectors used in a system typically is cabled to an appropriate Terminal
Board with cable 1C693CBL324 (1 meter) or IC693CBL325 (3 meters). Three different
terminal boards provide screw terminals for connecting to external devices. The terminal

boards pc bcgapg cb j _rcp gl rfc T Rcpkgl _j @m_pbo

Shield Ground Connection

The DSM314 faceplate shield must be connected to frame ground. Thisrmection from
the DSM314 to frame ground can be made using the green ground wire (part numbe
44A735970-001R01) provided with the module. This wire has a statn connector on one
end for connection to a % inch terminal on the bottom of the DSM314 modulerad a
terminal on the other end for connection to a grounded enclosure.

Figure 32: Connecting the Shield Ground

i1 1

BOTTOM VIEW USE 1#6
SELF TAPPING SCREW
STAB-ON OF DSM MODULE (NB6GP14006B6)

CONMNECTOR

f

44AT355T0-001R01

MOUNT ON
GROUNDED
ENCLOSURE
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3.2 Installing the DSM314 Module

The DSM324i can operate in the main rack, expansion rack, or remote baseplate of any
supported Host Controller (PACSystems Rx3i, firmware release 2.8 or later or Series300
PLC firmware release 10.0 or later). The configuration files created by the configuration
software must match the physical configuration of the modules.

For generalSeries 9630 installation and environment considerations, refer to the Series 90
30 PLC Insthation and Hardware Manual, GFR356.

For general PACSystems RXa3i installation and environment considerations, refer to the
PACSystems RX3i System Manual, GEKL4 or later.

To install the DSM314 on the baseplate, follow these steps:

1.

8.
9.

Use the configurationsoftware or the HandHeld Programmer (Series 960 only) to
stop the host controller. This prevents the local application program, if any, from
initiating any command that may affect the module operation on subsequent
power- up.

Power down the host contrdler system.

Align the module with the desired base slot and connector. Tilt the module upward
so that the top rear hook of the module engages the slot on the bapkate top edge.

Swing the module down until the connectors mate and the lockever on the botom
of the module snaps into place engaging the baseplate notch.

Connect the faceplate shield wire from the ¥ inch blade terminal on the bottom of
the module to asuitable panel earth ground.

Refer to Figures 310 through 3-23 and Tables 37 through 3-14 for 1/O wiring
requirements.

Power up the host controller rack. The Status LED of the Motion Mate DSM314 will
turn ON when the controller has passed itgower-up diagnostics.

Repeat this procedure for each DSM314 module in your host controller system.

Configure the DSM314 module(s) as described in Chapter 4.

The following table lists the DSM314 module current draw and defines the number of
modules that canbe installed in a particular host controller system.

The number of modules in a system may be restriotieby:

f
f

Host controller rack power supply capacity

Host controller 1/0 Table space. The DSM module requires the use of %l, %Q, %Al,
and %AQ memory inthé mqr amlrpmjjcpog G-M R_"jc*
being the most restrictive of the four. %Als also restrictive on CPUs that do not
support configurable %AQ memory (such as the 350 CPU). The amount of available
memory varies with the model ofhost controller CPU to be used.

Host controller Configuration data storage capacity

Available CPU memory
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The absolute limits for each host controller type must not be exceeded because in some
cases they are based on I/O Table and Configuration data capgcit

The practical number of axes must consider 1/0O use and sweep time of the entire system.

Table 14: Maximum Number of DSM314 Modules per Host Controller System by Rack

and Power Supply Types

Power Supply Voltage:
Power SupplyCurrent Draw by DSM:

Available +5V Current/Module to supply
external encoder, if used:

5 VDC from host contrdler backplane

800 mA plus encoder supply current (see next
item).

500 mA (if used, must be added to module +5V
current draw)

PACSystems RX3i
Main Rack
Model 310 CPUs:

5 DSM314 modules in CPU baseplate per PWR
Up to 12 DSM314s with two multifunctioral DC
power supplies

(PSD140) in a 1&lot rack

PACSystems RX3i

Expansion/Remote Racks

(5 and 10slot expansion or remote
baseplates- 8 total baseplates per system)

2 DSM314 modules in remote baseplate with
PWR321/322/328

3 DSM314 modules in expansion tmeplate with
PWR321/322/328

6 DSM314 modules in expansion/remote
baseplate withPWR330/331/332

PACSystems RX3flaximum

61 total DSM314 modules per PACSystems RX3
system.

(60 maximums if an Ethernet module,
IC695ETMO001, isequired.)

Series 9630

Model 350, 352, 360, 363, 364, 366, 367, 374

CPUs:
(5 and 10slot CPU (main) baseplateg
and 10-slot expansion or remote
baseplates- 8 total baseplates per
system)

2 DSM314 modules in CPU baseplate with
PWR321/322/328

5 DSM314 modules in CPU baseplate with
PW330/331/332

3 DSM314 modules in expansion/remote
baseplate withPWR321/322/328

6 DSM314 modulesn remote baseplate with
PWR330/331/332

7 DSM314 modules in expansion baseplate with
PWR330/331/332

20 total DSM314 modules per Series 960
system with PWR321322/328*

20 total DSM314 modules per Series 960
system with PWR330/331/332*

*  The maximum number of modules supported in a system may be reduced by other
modules in the system, such as APM and GBC modules. It may also be further reduced
by having datagams set up that read the reference or fault tables. If the configuration

and user program is stoed at the same time, thepresence of either C blocks within
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The numbers listed in the above table are the theoreticamaximums. However, an
important factor in determining the module mix in any baseplate is that theotal power
consumption of all modules must not exceed the total load capacity of the power supply. It
is possible that amodule mix would not allow the maximum number of DSM314s to be
installed in a baseplate due to power supply limitations. The configutian software has a
power supply usage display that can be used to check this.

This calculation can also be done manually as explained in:

1

PACSystems RX3i Sgsn Manual, GFK2314, which also lists load requirement
specifications for PACSystems RX@iodules.

Series 9630 PLC Installation Manual, GFB356P or later, which also lists load
requirement specifications for Series 980 modules.

The available power suplies are:

PACSystems RX3i Power Supplies

f
1
f

IC695PSA040 AC/DC Power Supplyallows 30 watts (6000 ma) for +5 VDC
IC695PSD040 24 VDC input Power Supplyallows 30 watts (6000 ma) for +5 VDC

IC695PSD140° AC/DC Multifunctional Power Supply allows 30 wats (6000 mA)
for +5 VDC

IC695PSA140 24VDC input Multifunctional Power Supply allows 30watts (6000
mA) for +5 VDC

IC694PWR321i AC/DC Serial Expansion Power Supplgllows 15 watts (3000 mA)
for +5 VDC

IC694PWR330i High Capacity AC/DC Serial Expansi Power Supply- allows 30
watts (6000 mA) for +5 VDC

IC694PWR331- High Capacity 24 VDC &ial Expansion Power Supplyallows 30
watts (6000 mA) for +5 VDC

Standard Series 96B0 Power Supplies

1

IC693PWR321- Standard AC/DC Power Supphlyallows 15 watts(3000 mA) for +5
VDC

IC693PWR322 24/48 VDC input Power Supply allows 15 watts (3000 mA)or +5
VDC

IC693PWR328 48 VDC input Power Supplyallows 15 watts (3000 mA) for +5 VDC

Installing and Wiring the DSM314

the LD program, or a C logic program may also affect the number of DSM314 modules
that can be incuded in a system. If the store fails, it may be possible to store the
configuration to the system by first storing the logic program, and then storing the
configuration on a separate store request.
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High Capacity Series 930 Power Supplies

1 1C693PWR330 High Capacity AC/DC Power Supply allows 30 watts (6000 mA) for
+5VDC

1 IC693PWR331- High Capacity 24 VDGnput Power Supply- allows 30 watts (6000
mA) for +5 VDC

1 IC693PWR332 High Capacity 12 VDC input Power Supphallows 30 watts(6000
mA) for +5 VDC

Note: If youare installing the ground plate on a painted surface, the paint must be removedtivbere
ground plate is to be mounted to ensure a good ground connection between the plate and
mounting surface.

Note: Refer to GFB867B, EmersorProduct Agency Approvatandards, General Specifications), or
later version for product standards and general specifications.

Installation instructions in this manual are provided for installations that do not require special
procedures for noisy or hardous environments. Farstallations that must conform to more
stringent requirements (such as CE Mark), see-1GF¥ Installation Requirements for
Conformance to Standards.

3.3 I/O Wiring and Connections
3.3.1 I/O Circuit Types

C_af md r fc k mhossjGCormnectordArss @, atyprolide ¢he following types
of 1/O circuits:

=

Three differential / single ended 5v inputs (ININ3)
5 VDC Encoder Power (P5V)

One single ended 5v input (IN4)

Four single ended 5v input / output circuits (10808)
Three 24v iputs (IN9-IN11)

One 24v, 15 mA solid state relay output (OUT1)
Two differential 5v line driver outputs (OUT20UT3)
One 24v, 30 mA solid state relay output (OUT4)
Two differential +/- 10v Analog Inputs (AIN1AIN2)

1  One single ended +/ 10v Analog Output (AQJT1)

=A =4 =4 4 4 A -4 -4

Not all of these I/O @rcuits are available for user connections. Some of the circuits are used
to control the digital servo amplifier. Refer to Tables -31 through 3-14 for additional
information.
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Terminal Boards

1 Axis Terminal Board, Catalog No. IC693ACC335Used in digitd mode only. It
connects DSM connector A or B to a or b Digital Servo amplifier. It alsqrovides
screw terminal connections for I/O devices. This terminal board contains twa6 pin
connectors. One connects to the DSM via cable IC693CBL324/325, and thbey
connects to the Digital Servo amplifier via the servo command cables IC800CBL001
/ 002. See Figured0, 46, 47, and48.

Note: For Digital Servo applications that do notsegipc s qc md conhector B@digoals, ?

mp
the DSM connector canbe'cg cb bgpcarjw rm rfc bgegr _j gcptm

Ugpgle _I'b Amllcargmlg*dé j_rcp gl rfgq af _nrcp

1  Auxiliary Terminal Board, Catalg No. IC693ACC336 This terminal board contains
a single 36 pin connector thaconnects to the DSM314 module. This board has two
basicapplications (see Figureg0 and 41):

1. For Analog servos, it connects to DSM Connector A, B, C or D to provide screw
terminals for wiring to athird -party Analog servo amplifier and I/O devicesSee
Figures49 through 53.

2. For Auxiliary axes, it connects to DSM Connector B, C, or D to provide screw
terminals for wiring to external devices such as Strobe sensors, Home switches,
and Overtravel Limit switchesNote: See Figuré3.

1  SlLSeries Servo to APM/BM Terminal Board, Catag IC800SLT001li Used to
connect DSM connector A, B, C or D to a-Skries analog velocitynterface servo
amplifier, as well as provide screw terminals for wiring to I/O devices. It contains two
connectors. One connects to the DShhodule, and the other to the SI-Series Servo
amplifier. For additional information, please see the SGeries Serv&qc p o q K
GFK1581.

Table 15: DSM Terminal Board Quick Selection Table

DSM Application DSM DSM Axis Terminal Board
Connector Mode Required

Connect toa-Series oib-Series digital servg A or B Digital IC693ACC335

and /0.

Connect directly toa-Series ob-Series AorB Digital None

digital servo. No I/O connections needed.

Connect to third party analog servo and®.| A, B, CorD | Analog IC693ACC336

Connect to SkSeries analog servo and I/O.| A, B, Cor D | Analog Velocity |IC800SLT001
Interface

Connect to Auxiliary Axis I/0O on DSM B,CorD Analog or Aux IC693ACC336

connector B, C or D or S2K Series analog
servo and /0.
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Figure 33: Axis and Auxiliary Terminal Board Assemblies
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Note: Each terminal board is shipped with DIN Rail mounting feet. Instructions for converting a terminal
board to panemount are included in this chapter.

3.3.3 Digital Servo Axs Terminal Board IC693ACC335

Description

The IC693ACC335 Digital Servo Axis Terminal Board is used to connect the DSM314 to
Digital Servo Amplifiers. The board contains two 3fin connectors, labeled DSM and
SERVOA cable 1C693CBL324 (1 metegr IC693CBL325 (3 meters) connects frorDSM
connector (PL2) to the DSM314 faceplate connector A or B. A Ser@ommand Cable
IC800CBLO01 (1 meter) or IC800CBL002 (3 meters) connects from t8ERVQ:onnector
(PL3) to the JS1Bonnector on aa Series otb SeliesDigital Servo Amplifier.

Eighteen screw terminals are provided on the Digital Servo Axis Terminal Board for
connections to user devices. These terminals have the following assignments:
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Table 16: IC693ACC335 Digital Axis Termnal Board Pin Assignments
Axis Terminal DSM314 | Circuit Circuit Type | Servo Axis 1, 2 Signal Maximum
Board I/O Screw | Faceplate [ Identifier Circuit Function | Name (Axis | Voltage
Terminal Pin 1 listed) *
1 1 IN1 Singleended | Strobe hput 1 (+) IN1IP_A 5VvDC
9 19 [differential 5v | Strobe Input 1 €) INIM_A
2 2 IN2 inputs Strobe Input 2 (+) | IN2P_A 5VDC
10 20 Strobe Input 2 €) IN2M_A
3 4 P5V 5v Power 5v Power P5V_A 5VDC
11 22 ov Ov Ov OV_A 5VDC
6 16 IN9 24voptically | Overtravel (+) IN9_A 30 VvDC
14 34 IN10 isolated inputs | 5y etravel () IN10_A 30 VDC
7 17 IN11 Home Switch IN11_A 30 vDC
15 35 INCOM 24v Input 24v Input Common | INCOM_A 30 vDC
Common
8 18 OuUT1 24 v, 125 mA | Hostcontroller 24v | OUT1P A 30 vDC
16 36 DC SSR outpuf Output (+) OUTIM_A
Host controller 24v
Output ()
5 14 ouT3 Differential 5v | Host controller 5v OUT3P_A 5VDC
13 32 output Output (+) OUT3M_A
Host controller 5v
Output ()
4 6 AOUT +/- 10v Analog | Host controller AOUT_A 5VvDC
Out Analog Out
12 24 ACOM Analog Out Analog Out Com ACOM_A 5VvDC
Com
S (2 pins) SHIELD Cable Shield | Cable Shield SHIELD_A 5VvDC
* Dmp qgel _j Il _kcqg ncpr_glgle rm gqgcptm _vgq 0* af

Six 130V MOVs are installed betweeselected 1/0 points and the shield (frame ground) for
noise suppression. The @ terminal points so connected are 6, 7, 8, 14, 15, and 16. The 1/O
terminals support a wire gauge of 1428 AWG. Maximum screw torque that may be applied

is 5 inchpounds.

Note:

cables from user devices should connect to eithdreoStterminals.

Two of the screw terminals are labeled S for Shield. A short earth grousdomictbe connected
from one of the S terminals directly to a panel earth ground. The cable shields for any shielded
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Mounting Dimensions
Figure 34: IC693ACC35 Digital Axis Terminal Board Mounting Dimensions
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Converting From DIN -Rail Mounting to Panel Mounting

The following parts are used in either the DHxail or Panel mount assembly options. The axis
terminal board is shipped configured for DINail mounting. The instructions in this section
guide you in converting the board to its panel mounting optional configuration.

The following table and drawings describe th various plastic parts that make up the axis
terminal board assembly and shows a side viewf dhe board configured for DINrail

mounting

Table 17: Axis Terminal Board Assembly Components

Chapter 3
Jan 2020

Plastic Component Part | Description Quantity Mounting Styles Used With
Number

UMK-BE 45 Base Element |1 DIN, Panel

UMK-SE 11.251 Side Eément 2 DIN, Panel

UMK-FE Foot Element 2 DIN

UMK-BF* Mounting Ear 2 Panel

*  Parts shipped with axis terminal board for optional panel mounting

Figure 35: Digital Servo Axis Terminal Board Assembly Drawings
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Figure 36: Digital Servo Axis Terminal Board Assembly Side View

The following procedure should be used to convert the Digital Servo axerminal board to
its panel mounting form. Remember to save all removed parts for possible later conversion
back to DINrail mounting.

1. Carefully remove one UMKSE 11.251 side element from the UMKBE 45 base
element. If a screwdriver or other device is usk exercise extreme caution to avoid
damaging either the plastic parts or the circuit board.

2. Slide the UMKFEfoot element off the base element. Save this part for possible
future use in converting the terminal board back to its DINail mounting
configuration.

3.  Snap the side element, removed in step 1 above, back into the base element.

4. Insert one UMKBF mountingear into the appropriate two holes in the side element.
Note that the mounting ear has a recessed hole for later inserting a (user supplied)
mounting screw. The recessed hole should face upwards to accommodate the
mounting screw.

5. Repeat steps 14 above forthe other side of the terminal board.
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3.34 Auxiliary Terminal Board IC693ACC336

Description and Mounting Dimensions

The IC693ACC336 Auxiliary Terimal Board is used to connect the DSM314 to Analog Servo
Axes and auxiliary devices such as Incremental Quatire Encoders, Strobe detectors and
external switches. The board contains one 36 pin connector, labeled DSM. A cable
IC693CBL324 (1 meter) or ICECBL325 (3 meters) connects from the DSM connector (PL2)
to the DSM314 faceplate.

Thirty-eight screw terminals are provided on the Auxiliary Terminal Board for connections

to user devices. These screw terminals have the same pin labels as thepB6 DSM314
d_acnj_rc amllcar mp, Dmp bcr _gjcb amll-dar gml
Circuitand PinAsq g e | k od pagg 711

The maximum voltage that should be applied to 1/0 terminals 148 and 3436 is 30VDC.
The maximum voltage for any other inpit terminal is 5 VDC.

Six 130V MOVs are installed between selected I/O points and the shield (frame grourat) f
noise suppression. The I/O terminal points so connected are 16, 17, B8, 35, and 36.

The I/O terminals support a wire gauge of 1228 AWG.Maximum screw torque thatmay be
applied is 5 inchpounds.

Note: Two of the screw terminals are labeled S fal&hA short earth ground wire should be connected
from one of the S terminals directly to a panel earth ground. The cable shields $bicdagd
cables from user devices should connect to either of the S terminals.

Figure 37: IC693ACC336 Terminal Board Mounting Dimensions
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Converting From DIN -Rail Mounting to Panel Mounting

The following parts are used in eithethe DINrail or Panel mount assembly options. The
auxiliary terminal board is shipped configured for DIMail mounting. The instructions in this
section guide you in converting the board to its panel mounting optional configuration.

The following table and drawings describe the various plastic parts that make up the

auxiliary terminal board assembly and shows a sidéew of the board configured for DIN

rail mounting.

Table 18: Auxiliary Terminal Board Components

Phoenix Contact Part Number Description Quantity
UMA45 Profil 105.25 PCB Carrier 1
UM 45-SEFE with 2 screws Side element with Foot 2
UMK 45SES with 2 screws* Side Element 2
UMK-BF* Mounting Ear 2

* Parts shipped with auxiliary terminal board fobptional panel mounting

Figure 38: Auxiliary Terminal Board Assembly Drawings

|— 105.25 +0.25 —‘

UM 45 Profil

| [l | UMK-BF

UM 45-SEFE

L]

©

_ 2=

Installing and Wiring the DSM314

62



User Manual
GFK1742F

Chapter 3
Jan 2020

Figure 39: Auxiliary Terminal Board Assembly Side View

The following procedure should be used if you wish to mourthe auxiliary terminal board
directly to a panel instead of on a DIMail. Remember to save all removed parts for possible
later conversion backo DIN-rail mounting.

1.

Using a small bladed Phillips screwdriver, carefully remove the two screws holding
one UM45 SEFE side element with foot to the UM 4&ofile PCB carrier. Save this
part for possible future use in converting the terminal board backot its DINrail
mounting configuration.

Attach one UMK 45SES side element to the PCB carrier in place of theesidmoved
in step 1 above, again using the two screws. Be careful to not over tighten the
screws.

Insert one UMKBF mounting ear into the appropiate two holes in the side element.
Note that the mounting ear has a recessed hole for later inserting a (ussrpplied)
mounting screw. The recessed hole should face upwards to accommodate the
mounting screw.

Repeat steps 13 above for the other side ofthe terminal board.
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3.35 Cables

Five cables are available for the DSM314:

Table 19: Cablesfor the DSM314

Cable Description Length | Application

IC693CBL316| Station Manager Cable 1 meter | DSM314 Comm for firmware upgrade

IC693CBL324| Terminal Board Connection |1 meter | DSM314 to Servo Axis Terminal Board
Cable AuxTerminal Board

IC693CBL325| Terminal Board Connection |3 meters | DSM314 to Servo Axis Terminal Board
Cable Aux Terminal Board

IC800CBL001] Digital Servo Command Cabl{ 1 meter | Digital Servo Axis Terminal Board or DY
to Digital Servo Amp

IC800CBL002| Digital Servo CommandCable| 3 meters | Digital Servo Axis Terminal Board or DY
to Digital Servo Amp

Custom Terminal Board and Servo cables are available in longer lengths by cotiteryour
Emersondistributor. The maximum recommended cable length for the DSMonnector to
the a and b Series servo amplifier is 50 meters.

The cables use special shielding and construction to ensure reliable servo operation. We
recommend that users do rot attempt any field modifications of the cables or connectors.

Note: If a Digital Servo Axis does not use any of the devices that normmaigctto the IC693ACC335
Digital Servo Terminal Board screw terminals, the Terminal Board and Terminal Board Cable
IC693CBL324/325 are not needed. Instead, the Digital Servo Command Cable IC800CBL001/002
can be connected directly from the Digital Servo Kimpto the DSM314 faceplate A or B
connector. When this is done, the OT Limit Sw configuration parameter musst bo Disabled
in the configuration software or the DSM will not operate
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The figure below illustrates the Digital Servo Axis terminaldard and cables associated with
the DSM314.

Figure 40: DSM314 Digital Servo Terminal Boards and Connectors
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*In this configuration, one of the two Auxiliary Terminal Boards can be used to connect an analog axis and
the other used for additional /O, or both can be used for /O if required.
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The figure below illustrates the Analog Servo terminal boards and cables associated with the

DSM314.

Figure 41: DSM314 Terminal Boards and Connectors for S2K orThird-Party Analog

Servos
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I/O Cable Grounding

Properly routing signal cables, amplifier power cables and motor power cables along with
installation of proper Class 3 grounding will insure reliable operatiornypically, Class 3
grounding specifies a ground conductor of a minimum wire diameter larger #n the power
input wire diameter, connected via a maximuml100-ohm resistance to an earth ground.
Consult local electrical codes and install in conformance to local regulations.

The specificdions for completing the a and b Series Digital Servo amplifier istallation and
wiring, including amplifier grounding are completely described in the manual GFHO01,
Servo Product Specification Guide.

When routing signal lines, amplifier input power lineand motor power line, the signal lines
must be separated from thepower lines. The following table indicates how to separate the
cables.

Table 20: Separation of signal lines

Group | Signal Action
A Amplifier input power Qcn_p_rc _ kglgksk [/ .ak
Motor Power bundling separately or use electromagnetic shieldin

Master Control Contactor (MCC (grounded steel plate). Use noise protector for MCC.

drive coil. The MCCswitches
amplifier input power.

B DSM to Axis Teminal cable AxifQcn_p_rc _ kglgksk /. ak
terminal cable to amplifier DSM| bundling separately or use electromagnetic shieldin
to Aux Terminal cable Encodd (grounded steel plate). Use all required individual cab|
feedback cable shield grounds and grounding bar conections.

DSM toa or b Series Digital Servo Amplifier Signal Cable Grounding

The signal cables used with the DSM314 contain shields that must be properly grounded to
ensure reliable operation. The illustration belovshows cable groundingrecommendations
for typical installations. The following points should be considered:

1. The DSM314 faceplate ground wire must be connected to a reliable panel ground.

2. The Digital Servo Axis Terminal Block and Auxiliary Terminal Blockleprovide two
screw terminals labeled S. A short ground wire must be connected from one of the
S terminals to a reliable panel ground.

Thea andb Series Digital Servo amplifier encoder feedback cable always requires an ZA99L
0035-0001 Cable Shield Grounishg Clamp and one ofthe 11 available slots on a
Z44B295864-001 Grounding Bar at the amplifier end of the cable. This clamp arrangement
serves as a mechanical strain relief and as cable shield ground. The outer insulation of the
Digital servo amplifier calte must be removed toexpose the cable shield in the contact area
of the clamp.
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Figure 42: Detail of Cable Grounding Clamp ZA99L-0035-0001
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Figure 43: Z44B295864-001 Grounding Bar, Side View Dimensions
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3. For installations that must meet IEC electrical noise immunity standards, a Cable
Shield Grounding Clamp ZA9910035-0001 and one of the 11 gailable sbts on the
Grounding Bar Z44B295864001 must also be used at the Digital Servo Axis
Terminal Block end of the servo amplifier cable IC800CBL001/002. If the Digital
servo amplifier cable is connected directly to the DSM314 faceplate (no DigitaiSo
Axis Terminal Block used) the Grounding Clamp and Bar are not required at the
faceplate end of the cable.

For additional information, refer to Installation Requirements for Conformance to
Standards, GFKL179.

Figure 45: DSM314 1/0 Cable Grounding

DSM 314

90-30 CPU 360 MDL Al O MDL A

HIGH
GAPACITY

= 00
S o
e/ Grounding Bar Z44B295864-001 and

Grounding Clamp ZA99L-0035-0001
(Required for CE Mark Installation)

Faceplate Shield Ground Wir
(Always Required)

DSM314 to Axis Terminal
Block Shielded Cable .

| @/ e

Strobe and Limit

Switch Signals ~ Terminal Terminal Block to Servo Amp Z448295864-001
Block Shielded Cable Grounding Clamp

ZA99L-0035-0001

Ground Wire to "S" Terminal 1 (Always Required)

(Always Required)

Figure 3-15. DSM314 |/0 Cable Grounding

I/O Circuit Identifiers and Signal Names

I/0O circuit identifiers provide a consistent method of naming the I/O circuits. For example,
IN1 refers to the first of three differential / single ended 5v inputs for each axis.

Signal namesare assignel to the circuit identifiers for each axis. The signal name consists of
the circuit identifier followed by a suffix AD to identify the axis connector. Differential
circuits also have suffixes P (positive) and M (minus) to identify the (+) arggignal br each
differential pair.

Example: OUT2 is the circuit identifier for the first differential 5v output on each connector.
The signal names associated with circuit OUT2 are:

Table 21: Signal Names Associated with OUT2

AXis: Axis 1 AXis 2 Axis 3 Axis 4
Connector: A B C D

(+) Output Signal: OUT2P_A OUT2P_B OUT2P_C OUT2P_D
(-) Output Signal: OUT2M_A OouT2M_B ouT2mM_C OuUT2M_D
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I/O Circuit Function and Pin Assignments

The next three tables list the 1/O circuit functionahssighments as well as the connector and
terminal board pin assignments for each axis connector. Although each connector has the
same |/O circuits, the functional assignment of the I/O circuits is axis dependent:

Table 22: Connector Axis Assignment and Function

Connector |Axis Number | Axis Type | 1/O Usage

A 1 Servo Axis | Closed Loop Digital / Analog Servo Control and user
I/O

B 2 Servo Axis | Closed Loop Digital / Analog Servo Control or
Auxiliary analog and digital 1/0

C 3 ServoAxis | ClosedLoop Analog Servo Control or Auxiliary analo
and digital I/O

D 4 Servo Axis | Closed Loop Analog Servo Control or Auxiliary analg
and digital I/O

Digital Servo Axis 1, 2 Circuit and Pin Assignments

This table identifies all circuits angin assignmentsfor Digital Servo Axis 1 and Digital Servo
Axis 2. The shaded areas indicate signals that are cabled to the servo amplifier and are not
available for user connections.

Table 23: Circuit and Pin Assignments for Digita | Servo Axis 1 and Digital Servo Axis 2

Circuit Circuit Type [ Analog Servo | Axis 1 Signal| Axis 2 Signal| Faceplate | Axis Term
Identifier Axis 1, 2 Circuit | Name Name Pin Board
Function Terminal
IN1 Single ended /| Strobe Input 1(+) | INIP_A IN1P_B 1 1
differential 5v | Strobe Input 1(-) | INIM_A IN1IM_B 19 9
IN2 nputs Strobe Input 2 (+) | IN2P_A IN2P_B 2 2
Strobe Input 2 ¢) | IN2M_A IN2M_B 20 10
IN3 Ser Encoder Data | IN3P_A IN3P_B 3
) IN3M_A IN3M_B 21
Ser Encoder Datg-
)
P5V 5v Power 5v Power P5V_A P5V_B 4 3
ov Ov Oov OV_A 0oV _B 22,23 11
IN4 Single ended | Servo Ready Input| IN4_A IN4A_B 5
5vin
105 Single ended | Servo PWM / 105_A 105_B 9
5v inputs / Alarm
106 outputs Servo PWM / 106_A 106_B 10
Alarm
107 Servo PWM / 107_A 107 B 11
Alarm
108 Servo ENBL / Alart| I08_A 108_B 12
ov Ov Ov OV_A 0vV_B 27-30
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Circuit Circuit Type | Analog Servo Axis 1 Signal| Axis 2 Signal| Faceplate |Axis Term
Identifier Axis 1, 2 Circuit [ Name Name Pin Board
Function Terminal

IN9 24v optically | Overtravel (+) IN9_A IN9_B 16 6

IN10 isolated iNPUts [ 5y ertravel () IN1O_A IN10_B 34 14

IN11 Home Switch IN11_A IN11_B 17 7

INCOM 24v Input 24v Input INCOM_A INCOM_B 35 15

Common Common
OuUT1 24 v,125 mA | Host controller 24v| OUT1P_A OUT1P_B 18 8
DC SSR outpu| Output (+) OUTIM_A OUT1M_B 36 16
Host controller 24v|
Output (-)
ouT2 Differential 5v | Ser Encoder Req | OUT2P_A OUT2P_B 13
outputs (+) OUT2M_A OUT2M_B 31
Ser Encoder Req)(
OouT3 Host controller 5v | OUT3P_A OUT3P_B 14 5
Output (+) OUT3M_A OUT3M_B 32 13
Host controller 5v
Output ()
ENBL 24v, 30 mA Servo MCON (+) | ENBL1_A ENBL1_B 15
SSRoutput | Servo MCON Ov | ENBL2_A ENBL2_B 33
AIN1 Differential +/- | IR Phase Current | AIN1IP_A AIN1P_B 7
10v Analog (+) AINIM_A AINIM_B 25
Inputs IR Phas&urrent (-
)
AIN2 IS Phase Current | AIN2P_A AIN2P_B 8
(+) AIN2M_A AIN2M_B 26
IS Phase Current)
AOUT1 +/- 10v Analog| Host controller AOUT_A AOUT_B 6 4
Out Analog Out

ACOM Analog Out Analog Out Com [ ACOM_A ACOMB 24 12

com

SHIELD Cable Shield | Cable Shield SHIELD_A SHIELD_B S

Analog Servo Axis 4 Circuit and Pin Assignments

This table identifies all circuits and pimssignments for Analog Servo Axis-1Analog Servo

Axis 4. The shaded areas indicate signals thateaunused and not available for user

connections.

Table 24: Circuit and Pin Assignments for Analog Servo Axis 1 - Analog Servo Axis 4
Circuit Circuit Analog Servo | Axis 1 Axis 2 | Axis 3 Axis 4 | Faceplate | Aux
Identifier | Type Axis 1-4 Circuit | Signal Sgnal | Signal Signal | Pin Term

Function Name Name | Name Name Board
Terminal
IN1 Single Encoder Chan A |INIP_A |IN1IP_B [IN1IP_C [IN1P_D |1 1
ended / (+) Encoder Chan | INIM_A INIM_B [ INIM_C INIM_D |19 19
AQ)
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Circuit Circuit Analog Servo | Axis 1 Axis 2 | Axis 3 Axis 4 [Faceplate | Aux
Identifier | Type Axis 1-4 Circuit | Signal Sgnal [ Signal Signal | Pin Term
Function Name Name | Name Name Board
Terminal
IN2 differential | Encoder ChanB |IN2P_A [IN2P_B |[IN2P_C |IN2P_D |2 2
Svinputs | (+) Encoder Chan | IN2M_A |IN2M_B |IN2M_C [IN2M_D |29 20
B
IN3 Encoder Marker | IN3P_A IN3P_B |[IN3P_C IN3P_D |3 3
(+) Encoder IN3SM_A [IN3M_B |IN3M_C |IN3M_D |21 21
Marker ()
P5V 5v Power | 5v Encoder Power| P5V_A P5V_B |[P5V_C P5V_D |4 4
ov ov ov ov_A ov_B ov_C ov._D 22,23 22,23
IN4 Single Servo Ready Inputl IN4_A IN4_B IN4_C IN4_D 5 5
ended 5v
in
105 Single Strobe 1 Input I105_A 105_B 105_C 105_D 9 9
106 endedSv [gpope2 Input  |[I06_A  |106.B |106.C |106 D |10 10
inputs /
107 outputs Not Used I07_A 107 B [l07_C I07.D |11 11
108 Not Used 108_A 08 B |108 C 108 D |12 12
ov ov ov ov_A ov_B ov_C ov_D 27-30 27-30
IN9 24v Overtravel (+) IN9_A IN9 B [IN9_C IN9. D |16 16
INL0 optically  'overtravel () INIO_A [IN10 B [IN1o. c [iN10 D [34 34
isolated
IN11 : Home Switch IN1Z_A [IN11_B |IN11.C |IN11_D |17 17
inputs
INCOM | 24v Input | 24v Input INCOM_A [ INCOM_ | INCOM_C | INCOM_| 35 35
Common | Common B D
OouT1 24v,125 | PLC 24v Output | OUT1P_A [ OUT1P_| OUT1P_C |OUTIP_ |18 18
mA DC (+) PLC 24v OUTIM_A|B OUTIM_C|D 36 36
SSR Output (-) OUTIM_ OUTIM_
output B D
ouT2 Differentia | Not Used OUT2P_A | OUT2P_ | OUT2P_C | OUT2P_| 13 13
I 5v Not Used OUT2M_A| B outz2m _c|D 31 31
outputs OUT2M_ OUT2M_
B D
ouT3 PLC 5v Output (+)| OUT3P_A | OUT3P_| OUT3P_C | OUT3P_| 14 14
PLC 5v Output{ |OUT3M_A|B ouT3m c|D 32 32
OUT3M_ OUT3M_
B D
ENBL 24v,30 | Servo Enable (+) |ENBL1_A [ENBL1_H ENBL1_C |ENBL1 [ 15 15
mA SSR | Servo Enable-} ENBL2_A [ ENBL2_H ENBL2_C | ENBL2_[ 33 33
output
AIN1 Differentia | PLC Analog In (+) [ AINIP_A [ AIN1IP_B| AIN1P_C [ AIN1P_D|7 7
I+/-10v | PLC Analog In] [ AINIM_A [ AINIM_B| AINIM_C [AINIM_ |25 25
Analog D
AIN2 Inputs PLC Analog In (+) | AIN2P_A [ AIN2P_B| AIN2P_C |AIN2P_D| 8 8
PLC Analog Inf [ AIN2M_A [ AIN2M_B AIN2M_C | AIN2M_ | 26 26
D
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Circuit Circuit Analog Servo | Axis 1 Axis 2 | Axis 3 Axis 4 [Faceplate | Aux
Identifier | Type Axis 1-4 Circuit | Signal Sgnal [ Signal Signal | Pin Term

Function Name Name [Name Name Board
Terminal
AOUT1 +/- 10v Servo Vel Cmd (+)] AOUT_A | AOUT_B| AOUT_C |[AOUT_D|6 6
Analog or Servo Torque
Out Cmd (+)
ACOM Analog Servo Vel Cmd | ACOM_A | ACOM_B| ACOM_C |ACOM_D| 24 24
Out Com | Com or Servo
Torque Com
SHIELD Cable Cable Shield SHIELD_A| SHIELD_{| SHIELD_C| SHIELD_| S
Shield B D
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Aux Axis 24 Circuit and Pin Assignments
This table identifies all circuits and im assignments for Aux Axis 2Aux Axis 4. The shaded
areas indicate signalshat are unused and not available for user connections.
Table 25: Circuit and Pin Assignments for Aux Axis 3 (Connector C)
Circuit Circuit Type Aux Axis 2-4 AXxis 2 Axis 3 Axis 4 Faceplate | Aux Term
Identifier Circuit Function | Signal Signal Signal Pin Board
Name Name Name Terminal
IN1 Single ended / Encoder Chan A (4 IN1P_B IN1P_C IN1P_D 1 1
differential 5v inputs [ Encoder Chan A | N1 B INIM_C INIM_D 19 19
IN2 Encoder Chan B (4 IN2P_B IN2P_C [IN2P.D |2 2
Encoder Chan B [|Nomv B [IN2M_C |IN2M_D |20 20
IN3 Encoder Marker (+| IN3P_B IN3P_C IN3P_D 3 3
Encoder Marker {) IN3M_B IN3M_C IN3M_D 21 21
PS5V 5v from PLC 5v Encoder Power| P5V_B P5V_C P5V_D 4 4
ov ov ov ovV_B ov_C 0v_D 22,23 22,23
IN4 Single ended 5v in PLC 5v Input IN4_B IN4_C IN4_D 5 5
105 Single ended5v inputs| Strobe 1 Input 105_B 105_C 105_D 9 9
106 I outputs Strobe 2 Input | 106_B 106_C 106_D 10 10
107 Not Used 107_B I07_C I07_D 11 11
108 Not Used 108_B 108_C 108_D 12 12
ov ov ov ovV_B ov_C ov_D 27-30 27-30
IN9 24v optically isolated | PLC 24v Input IN9_B IN9_C IN9_D 16 16
IN10 inputs PLC 24v Input INIOB |IN1I0.C |INIO.D |34 34
IN11 Home Switch IN11_B IN11_C IN11_D 17 17
INCOM 24v Input Common 24v Input INCOM_B [INCOM_C [INCOM_D |35 35
Common
ouT1 24 v, 125 mA PLC 24v Output (+| OUT1P_B | OUT1P_C |OUT1P_D |18 18
DC SSR output PLC 24v Output{) | OUTIM_B | OUTIM_C | OUTIM_D | 36 36
ouT2 Differential 5v outputs | Not Used OUTZ2’_B |OUT2P_C |OUT2P_D (13 13
Not Used OUT2M_B | OUT2M_C | OUT2M_D | 31 31
ouT3 PLC 5v Output (+) | OUT3P_B | OUT3P_C | OUT3P_D |14 14
PLC 5v Output{) |OUT3M_B |OUT3M_C |OUT3M_D |32 32
ENBL 24v, 30 mA ON when Force |ENBL1_B |ENBL1_C |ENBL1_D |15 15
SSR output Analog Output ENBL2_ B |ENBL2 C |ENBL2 D |33 33
%AQ Cmd is activg
AIN1 Differential +/- 10v PLC Analog In (+) | AINIP_B | AINIP_C |AINIP_D |7 7
Analog Inputs PLC Analog Inf | AINIM_B |AINIM_C |AINIM_D |25 25
AIN2 PLC Analog In (+) | AIN2P_B | AIN2P_C |AIN2P_D |8 8
PLC Analog InY |AIN2M_B |AIN2M_C |AIN2M_D |26 26
AOUT1 +/- 10v Analog Out PLC Analog Out |AOUT_B |AOUT_C |AOUT_D |6 6
ACOM Analog Out com Analog Out Com |[ACOM_B |ACOM_C |ACOM_D |24 24
SHIELD | Cable Shield Cable Shield SHIELD_B | SHIELD_C| SHIELD_D S
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I/O Connection Diagrams

The following diagrams illustrate typical userconnections to the DSM314.

Figure 46: Digital Servo Axis-1 Connections

DSM Axis TB . . .
Pin # Terminal - Terminals on ICE93ACC335 Axis Terminal Board
o
1 1 INTP_A (STROBE1+) o o
INTM_A (STROBE1-) >< [ >< DIFFERENTIAL
19 9 |L t DRIVER
|
IN2P_A (STROBE2+ I .
2 2 = ) — 5V
IN2M_A (STROBE2-) I SINGLE ENDED
20 10 [ T DRIVER
]
PEV_A (5V)
4 3
OvV_A (0V) %I BIT
22 " INPUT | (pEFAULT cFG)
+OT: CTLO
SHIELD_A
s = OT: CTLO2
HOME: CTLO2
OEEE?&FEL STROBET: CTLO4 POSITIVE
LMIT HOME p OVERTRAVEL
SWITCH SWITCH , j i } LIMIT SWITCH
O----0O--———¢ e
IN10_A (-OT) ¢ »
34 14 e ’_< F—
INT1_A (HOME)
17 7
INO_A (+OT)
16 6
INCOM_A
a5 15 |
24VDC
OUTIP_A (SSROUT+) -
18 8 524
DUTIM_A (SSROUT-) 125 MA - | voe
6 16 \ LOAD |
WAA A
e
OUT3P_A .
1 ? [ pd DIFFERENTIAJ_
OUT3M_A
32 13 — t OUTPUT
SHIELD A
5
AQUT A ,
6 4 oM A | > < : OUT  aNALOG
= OUTPUT
24 12 'l

(F{EFEF{ENCED TOOV)

* Mote: See Chapter 6 for home switch information
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Figure 47: Digital Servo Axis-2 Connections

DsM Axis TB : ) )
Pin # Terminal Terminals on IC693ACC335 Axis Terminal Board
IN1P_B (STROBE1 ~
1 1 B ( *) - BV
INTM_B {STROBE1-) >< [ DIFFERENTIAL
19 g Iy DRIVER
[
5 5 IN2P_B (STROBE2+) : : 5y
IN2M_B (STROBEZ-) I SINGLE ENDED
20 10 | DRIVER
[ | ov
. 5 PSV B (5V) !
Tl BIT
ov_B (ov INPUT
22 1 B V) (DEFAULT CFG)
+0T: CTLOS
s SHIELD_B oT CTLOG
HOME: CTLOT
MNEGATIVE STROBET: CTLOB POSITIVE
OVEELT:VEL HOME OVERTRAVEL
SWITCH* LIMIT SWITCH
SWITCH \_,_ ) )
O----0-———% = = ———]
IN10_B {-OT) ¢ )
34 14 P
IN11_B (HOME)
17 7
ING_B {+OT)
16 (5
INCOM_B l
35 15 .
24VDC
OUTIP_B (SSROUT +) .
18 8 524
OUTIM_B ( SSR OUT-) 125 MA -| voe
6 16 LOAD
I\_A_A_A_/I
QUT3P_B Iy
1 ’ ' : ! DIFFERENTIAL
OUT3M_B
32 13 = |\ 1' QUTPUT
SHIELD_B
5
AQUT_B ‘|
6 4 i OUT  ANALOG
ACOM_B pd
24 2 | L . ; QUTPUT
-~ {REFERENCED TO OV)

*Note: See Chapter 6 for home switch information
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Figure 48: a and b Series Dgital Servo Command Cable (IC800CBL001/002)
Connections
DSM Axis TB lg  pins on IC693ACC335 Axis Servo
Pin # Conn PL3 Terminal Board PL3 Connector Amp Conn
. ; IN3P_A r ENCD+ s
-
INIM_A | >< ENCD-
21 21 — 16
|
. . IN4_A L *SRDY .
ovV_A >< | : >< ov
23 23 : | 19
I05_A . “PWMA
g ] — 3
OV_A >< | >< ov
27 27 1 4
|
|
106_A P *PWMC
10 10 >< — >< 5
28 s |24 L v 6
| |
|
" » I07_A L *PWME ,
ovV_A >< | : >< ov
29 29 — 8
|
I08_A | *ENBL
12 12 — 13
ov_A >< | >< ov
30 30 . 14
|
. 3 OUTZP_A : | ENCR+ .
I
DUTEM_A>< b >< ENCR-
31 31 : : 18
ENBL1_A || *MCON
15 15 : : 10
ENBLE_A>< [ >< ov
33 13 ; : 20
|
AINTP_A || IR+
7 7 — 1
AINTM_A >< | >< IR-
25 25 — 2
|
. . AINZP_A L IS5+ y
|
AINEM_A>< b >< IS-
26 26 . 12
L
_ _ SHIELD_A T
Shield Shield
* Denotes a negated signal
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Figure 49: Analog Servo Axis-1 Connections

DSM | AuxTB 4 |Cap3ACC336 Aux Term. DRIVE
Pin & Terminal
ACUT_A il
@ 8 1 h CMD (+)
ACOM_A L
4 4 |1 W CMD (-}
ENBL1_A Lo
15 15 0 EMABLE
ENELZ_A >< Iy
33 23 — o
N4 A P
5 5 — ROY"
OV_A (OV) > | EncooER FRECUENCT:
23 3 T o 250 MHZ /| CHANMEL (1 MHZ COUNT RATE)
-3 SHIELD—A ‘-: WITH DIFFERENTIAL INFUT
|N1P_.|c'| {QU;"\DMI /L| A 150 KHZ /| CHANMEL (500 KHZ COUNT RATE)
1 1 T 0 WITH 2INGLE ENDED INFUT
INTM_A {QUAD A} >< I >< A
18 12 T : RUADRATURE TOLERANCE:
, , |N2P_.‘\ I:QUAD E+} : | - 50 DEGREEE +i- 45 DEGREES
T
mow s @uansy > > g \
20 @ [T _] INCREMENTAL
. I QUADRATURE
| .
2 . IN3P_A (MARKER+) i : MKR: \._J )
INIM_A (MARKER-) < | MR-
21 7 ™ NOTE
I
PEV A (45 I FOR SINGLE ENDED
4 o (EAEE Lo £V ENCODER. DO NOT
- - oA (OV) >< L oV CONNECT A-, B-, MKR-
l'_r
NEGATIVE OVERTRAVEL ~ HOME POSITIVE OVERTRAVEL
_ [ — — R
IN1D_A (-OT) —_—
34 34 — A — —
IN11_A [HOME)
17 17
IND_A +0T)
16 16
INCOM_A
5 35
24 VDC %l BIT
Ij INPUT
{DEFAULT CFG)
QUTIP_A { SSROUT +) + 0T CTL
18 18 — 5-24 0T CTLOZ
6 - OUTIM_A (SSROUT-) Loap —=| voC HOME: CTLO3
(o e STROBE1: CTLD4
QUT3P_A
" M N e e DIFFEF-'.ENTLC'.L
OUTZM_A
32 a2 = ; —p= . OUTFUT
. . I05_A (STROBE1+ ! -
ov_A (OV) 'l 1,_>< SINGLE ENDED
7 b T DRIVER
108 A [STROBEZ+] I
10 10 = * - 5V
ov_A (OV) >< P SINGLE ENDED
28 2 w7 DRIVER
5 SHIELD A £
. . [AmNIEA ANy e+ .
. T AMALOG
o s |AINIMA (AINI P g Pl . INPUT
AINZP_A (AINZ+) P!
8 8 N ¥ * ANALOG
- e |AINZMA (AINZ) >< s NPUT

MWOTES: " Denctes a negated signal
** See Chapter @ for home switch information
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Figure 50: Analog Servo Axis-2 Connections

NOTES: * Denotes a negated signal_
** See Chapter @ for home switch information

Faceplate | AuxTB lg ransaccass Au Tem. Board DRIVE
Pin# Terminal
AQUT B T
] a8 ><: CMD (+)
ACOM_B >< -
24 24 ! oMo ) AXIS 2 MOTOR
15 15 AL P ENABLE
EMBLZ B >< ><: O
33 33 v
IN4_B \
5 5 ¢ RDY™ -
ov_B (V) X >< - ENCODER FREQUENCY:
23 3 SHELD B T 250 KHZ | CHANNEL {1 MHZ COUNT RATE)
=3 = — ‘t 'WITH DIFFERENTIAL INFUT
INIF B (QUAD A+) !L A 150 KHZ { CHANMEL {600 KHZ COUNT RATE)
1 1 — = T 1 WITH SINGLE ENDED INPUT
. INIM_B (QUAD A-) >< | ! >< A
18 12 T GUADRATURE TOLERANCE:
5 , INZF_B (QUAD B+) ] | 50 DEGREES +i- 45 DEGREES
INZM_B (QUAD B-) I \
20 20 1 1 INCREMENTAL
) I QUADRATURE
. . INZP_B (MARKER+) : i MKR+ / ENCODER
IN3M_B (MARKER- >< I .
vl 21 B ' : : MR
- . | FOR SINGLE EMDED
{ I
4 4 POV_B V] [ +EV ENCODER, DO NOT
B (V) >< [ >< . CONNECT A-, B-, MKR-
22 2 — L
NEGATIVE OVERTRAVEL ~ HOME POSITIVE OVERTRAVEL
LIMIT SWITCH SWITCH™ ' i ) LIMIT SWITCH
I
IN10_B (-OT)
34 7l
IN11_B [HOME)
17 17
ING_B [+OT)
16 16
INCOM_B
35 a5 *
24 VDG W Bm
INFUT |\ pEFALLT CF5)
OUTIP_B [SSROUT +) + 0T CTLES
18 18 pr—— g4 | [OT L8
OUTIM_B { 55R OUT-) -| voe | [HOME: CTLOV
e % 598 ] STROBET: CTLE
ouTaF_B -
1 " - |r 7 >< : * DIFFEE\I;NTIAL
OUTaM_B >-<
12 2 = } : - QUTPUT
I
o . I05_B (STROBE1+) L
VB (V) o >< aINGLE ENDED
7 7 = - 1 T DRIVER
1055 (STROBEZ4) Pl
10 10 —
VB @) >-< |l EINGLE ENDED
28 28 — DRIVER
P SHIELD B T
AINIP_B (AINT+) fI‘-.
! ’ AINIM_E [AIN1-) R >< 7T anaLoG
25 5 = o g - INPUT
) I
AINZF_B (AIN2+) I
g E] = ! +
T ANALOG
AINZM_B (AINZ- | >C:
26 25 ! ! | _ INPUT
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Figure 51: Analog Servo Axis-3 Connections

Faceplate
Pin #

]
24

20

2

13

14
a2

ar

0
23

Parx TB
Terminal

L ]

A

— ICEO3ACCA36 Aux Term. Boa
AOUT_C -

-

ACOM_C ><

ENBL1_C

INd C

V.G o) ><

i
|
1
I
|
EMELZ_C -y :
I
!
|
t

SHIELD G b

INIP_C {QUAD A+) .

INTM_C {QUAD A-) >‘<

DRIVE
CMD (+}
CMD ()
EMAELE
oV
ROV

As
A-

INZP_C (QUAD B+)

INZM_C (QUAD B-j ><

INZF_C (MARKER+)

IN3M_C (MARKER-) ><

XX X X XXX

AXIS 3 MOTOR

ENCODER FREQUENCY:
250 KHZ § CHANNEL (1 MHZ COUNT RATE)
WITH DIFFERENTIAL INPUT
150 KHE § CHANNEL (500 KHE COUNT RATE)
WITH SINGLE ENDED INPUT

CUADRATURE TOLERAMNCE:
90 DEGREES +- 45 DEGREES

\ INCREMENTAL

QUADRATURE

O

ENCODER

NOTE

FOR SINGLE ENMDED

NOTES: " Denotes a negated signal.

** See Chapter & for home switch information

| PEV.C (V) +5V ENCODER, DO NOT
VG (V) >.< o COMMECT A-, B-, MKR-
NEGATIVE OVERTRAVEL ~ HOME POSITIVE OVERTRAVEL
LIMIT SWITCH SWITCH i j E ) LIMIT SWITCH
O-———O————gat -0
INiD_C {-OT) L —
AT
IN11_C (HOME) |"
INg_C (0T)
INCOM_C l
1 L ]
24VDC TTBIT
INPUT | \DEFALLT CFE)
OUTIP_C (SSROUT #) + +OT: CTLD13
EVA 524 | [-OT CTLO4
OUTIM_C [ S5R OUT-) LoD - | yoeo | [ROME CTLO15
STROBET. CTLO8
— - \| f anFEg"ranuL
OUTIM_C >< |
- | : >C: _ OUTPUT
105 _C (STROBE1+) : | v
v C oo Lo SINGLE EMDED
Sl : : DRIVER
I06_C (STROBEZ+) P .
- 8
WG v >< r SINGLE ENDED
= o, DRIVER
SHIELD_C £
AINIP_C (AIN1+) * .
T ANALOG
AINIM_C [AINT-) >< X NEUT
- -
AINZP_C {AINZ#) ! .
. ANALOG
AINZM_C (AINZ-) | } o . INPUT
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Figure 52: Analog Servo Axis-4 Connections

MOTES: " Denctes a negated signal.
** See Chapter 8 for home switch mformation

Faceplate | AuxTE |
Erog | Terming T4 IC893ACC336 Aux. Term. Board DRIVE
AOUT_D "
] B ! CMD [+
24 g |ACOME > o - XIS 4 MOTOR
- . ENBL1_D [ EMBLE
ENBLZ_D >< ! ><: O
3 22 ! av —
N4 _D | -
5 5 = l ROY" —
oD (W) >< I ><: W ENCODER FREQUENCY:
z ) - "o 250 KHZ | CHANNEL (1 MHZ COUNT RATE)
5 ‘JHIELD—D T WITH DIFFERENTIAL INFUT
IN1P_D [QGUAD A+ - A 150 KHZ | CHANNEL (600 KHZ COUNT RATE)
1 1 - I i + WITH SINGLE ENMDED INPUT
~ ~ INTM_D {QUAD A-) > X A
e 1@ e QUADRATURE TOLERANCE:
5 , INZF_D (QUAD B+) : | o 90 DEGREES +- 45 DEGREES
| -
INZM_D {QUAD B-) >< Ly >< B \
0 0 - — O | INCREMENTAL
I QUADRATURE
. s INZP_D' {MARKER+) ! | MER+ - ENCODER
|
IN3M_D (MARKER-) >< [ >< MKR- /
b | 21 . : — NOTE
I .
‘ | FOR SINGLE ENDED
4 4 PSV_D (+8V) - +5 ENCODER. DO NOT
WD o) >< : | >< W COMNECT A-, B-, MKR-
» bl :
MEGATIVE OVERTRAVEL ~ HOME FOSITIVE OVERTRAVEL
LIMIT SWITCH SWITCH™ |: " 7 LIMIT SWITCH
-———O----g¢ s——-0
IN1D_D {-OT) A —
e e — —H—
IN11_D (HOME)
17 17
INB_D (+0T)
16 16
INCOM_D
5 5
29VDC
- - OUTIF_D | S3R OUT +) s
524
OUTIM_D [ SSROUT-) 125 Ma oo
38 ® LOAD
OUT3F_D A
14 14 = _— + v
AUTIM D bl DIFFERENTIAL
n iz = al JI - QUTPUT
s . 105_0 {STROBE1+) | : sy
WD (oV) >< < SINGLE ENDED
7 7 = DRIVER
. |1 "'\.\_h_'
I08_D (STROBE2+) P
10 10 T W
v D (ov) >< L ><_ SINGLE ENDED
25 25 — DRIVER
3 SHIELD_D T
; . AINTP_D (AINI+) RS .
f . 3
T AMALOG
AINTM_D [AIN1- >< | >C:
25 25 LD ) : . _INPUT
AINZP D (AIN2+) ;!
: : AINZM_D (AINZ-} | T ANALOG
[AIN2- prd e
26 % - L__, o . INPUT
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Figure 53: Aux Axis Connections (Axis 3 Shown)
&— Terminals on ICEZ3ACCIZE Aux. Terminal
DSM | AxTB | goad .
Pin# Terminal
= —— | 105_C (STROBE1+) -
g 2 = [ 1 Y
W.C (Ov) Lo SINGLE ENDED
27 27 ——— : ' DRIVER
106 _C (STROBE2: !
' ' o } e N X_L( SINGLE ENDED
o C
28 28 £ ) - DRIVER
N4 C | -{
5 5 = 5y
[
o C e SINGLE ENDED
23 23 LC () e : DRIVER
SHIELD © ‘g
- _
INO_C
16 16 = — 24V INPUT p——
IN10_C
_ " DEFALLT CF
i 34 A * 24V INFUT NG CTLiZ |
C IN1T CTLi4
17 17 Lo 2DER 2 . [FIONE: CILIS
INCOM_C = STROBET.| CTLIG
35 35
18 18 | QUTIF_C [ S5R OUT +) .
" 125 WA 5-24
36 35 | OUTIM_C (53R OUT-) - VOC
OUTIP_C ” e
14 14 | T >C'+ ay
OUT3M C pd
. . K -r - DIFFEHELNI_'II_'I.-!-.L
R SHIELD_C
. AINIP_C (AIM1+) fa o4
) T ANALOG
AINIM_C [AINT- >< [
2 2 AINZP_C (AINZ#) 1 o+
AINZM G (AIN2- >-< D Loe
26 % | o o -
SHIELD C
5
AQUT C Pt
B ACOM © >< o OUT  apal oG OUTPUT
24 24 - Lo ooy (Referenced to Dv)
" 5 |ENBLLC Lt
EMABLE RELAY
[
33 33 ENBLE C >< — (AC/DC Solid State
~s Relay)
4 ; INIP_C QUAD A+] = \ A
i
- - NG (QUAD A _>< i >< A INCREMENTAL
| QUADRATURE
. . INZF_C [QUAD B} I Be ENCODER
. . INZM_C (@UAD B-) >< : >< & = -\\
i
IN3F_C (MARKER+] | MER= e O Il
- XD e
- . IN3M_C (MARKER-) : MKE: _
PSV_C (+EW) I =5
& 4 I
G (o) | . NOTE
= 2 >< + ><' oV FOR 2INGLE ENDED
| .r'l ENCODER, DO NOT
. aHELD_C | COMMECT A-, 3-, MKR-
ENCODER FREGUENCY:
250 KHZ § CHANKEL (1 MHZ COUNT RATE ) WITH DIFFERENTIAL INPUT
150 KHZ i CHANMEL (600 KHZ COUNT RATE) WITH SINGLE ENDED INFUT
EUADSATURE TOLERANCE:
S0 DEGREER +F 45 DEGREES
" Mote: See Chapter & for home switch infiomnation
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I/O Specifications

Rf c gncagdga_rgmlqg _ I b qggknj cgidegits dre pgosided dn_r g a q
the following pages. The I/O circuits described are as follows:
Differential/Single Ended 5v Inputs (IN1, IN2, IN3)

Single Ended 5v Sink Input (IN4)

Optically Isolated 24v Source/Sink Inputs (IN9, IN10, IN11, INCOM)
Single Ended § Inputs/Outputs (105, 106, 107, 108)

5v Differential Outputs (OUT2, OUT3)

24v DC Optically Isolated Output (OUT1)

Optically Isolated Enable Relay Output (OUT4)

Differential +/- 10v Analog Inputs (AIN1, AIN2)

Single Ended +/10v Analog Outputs(AOUT1, ACM)

+5v Power (P5V, 0V)

=2 =4 =4 =4 =4 4 -4 -4 -4 -4

Differential / Single Ended 5v Inputs

Circuit Digital Servo Axis | Analog Servo Axis 1-4 | Signal Name Faceplate | Auxiliary |Servo
Identifier |1, 2 Circuit and Aux Axis 2-4 Circuit | (X = A, B, Cor D| Pin Terminal | Terminal
Function Function Connector) Board Board
IN1 Strobe Input 1 (+) Encoder Chan. A (+) IN1P_X 1 1 1
Strobe Input 1 €) Encoder Chan. A-) INIM X 19 19 9
IN2 Strobe Input 2 (+) Encoder Chan. B (+) Encod| IN2P_X 2 2 2
Strobe Input 2 €) Chan. B +) IN2M X 20 20 10
IN3 Ser Encoder Data (+)| Encoder Marker (+) Encode| IN3P_X 3 3 N/C
Ser Encoder Data-| | Marker () IN3M X 21 21 N/C
I/0 Type: Differential / Single Ended 5v Inputs
Circuit Type: Source Input (9.4K ohm puHldown to Ov)
Input Impedance (+) or ) Input: 9.4K ohms common mode to Ov 18.8K ohms
differential
Maximum Input Voltage: +/- 15 v common mode+/- 20 v differential
Logic 0 Threshold: +0.8 v max single ended-0.4 v max differential
Logic 1 Threshold: +2.0 v min single endedt1.5 v min differential
Input Filtering: 0.5 microsecond typical

Quadrature Encoder Frequency: 250 KHz/channel (1 MHz count rate) max with
differential inputs 150 KHz/channel (600 KHz count
rate) max with single ended inputQuadrature
Tolerance:90 degrees +/- 45 degrees
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Strobe Response: Minimum Pulse Width: 3 microsecond$osition
Capture Accuracy: + 2 counts with an additional 10
microseconds of variance

Note: Use (+) Input for single ended mode and leguagut floating. Use faceplate Ov pins for
common mode reference single ended signal return. Inputs can be driven by 5v TTL or CMOS

logic.
4700
IN+ —ANN—@ | x__th
LINE ™
4700 RCVR _~
IN - NN, O //

e

4700< < 4700

ov  +0.75V

Single Ended 5v Sink Input

Circuit Servo Axis 1-4 [ Aux Axis 2-4 Signal Name [ Faceplate |Auxiliary | Servo
Identifier [ Circuit Function | Circuit Function | (X = A, B, C, o1 Pin Terminal | Terminal
D Connector) Board Board
IN4 Servo Ready Input| Faceplate 5v IN4_X 5 5 N/C
Input

I/0 Type: Single Ended 5v Sink Input

Circuit Type: Sink Input (4.7K ohm puHup to internal +5v) Input

Impedance: 4.7K ohms to +5v

Maximum Input Voltage: +/-10.0 v

Logic 0 Threshold: +0.8 v max

Logic 1 Threshold: +2.0 v min

Input Filtering: 1.0 microseconds (typical) hardware filter + position

loop sampling rate (0.5, 1.0 or 2.0milliseconds).

Note: This input must be pulled to Ov to turn on.

+hv
47005
15000 |
| N ";l.-va".l ""H.H
LINE
RCVR >
+1.0V -

Optically Isolated 24v Source / Sink Inputs
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Circuit Servo Axis 1-4 | Aux Axis 2-4 | Signal Name [ Faceplate |Auxiliary | Servo
Identifier | Circuit Circuit (X=A,B, C, o Pin Terminal | Terminal
Function Function D Connector) Board Board
IN9 Overtravel (+) Faceplate 24v | IN9_X 16 16 6
Input
IN10 Overtravel () Faceplate 24v | IN10_X 34 34 14
Input
IN11 Home Switch Home Switch IN11_X 17 17 7
INCOM 24v Input 24v Input INCOM_X 35 35 15
Common Common
I/O Type: Optically Isolated 24v Source / Sink Inputs
Circuit Type: Source / Sink (5Kesistance to INCOM)

Input Impedance:

Maximum Input Voltage:

Logic 0 Threshold:
Logic 1 Threshold:

Input Filtering:

5.4K ohms to INCOM (@ 24 VDC)

+/- 30.0v (referenced to INCOM)

+/- 6.0 vmax (referenced to INCOM)

+/-18.0 v min (referenced to INCOM)

5 milliseconds typical

Note:

negative input with respect to INGIO

INCOM

OPTOCOUPLER

P

h 4 ——

N/

N

These inputs use-Hirectional optocouplers and can be turnedwaith either a positive or
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Single Ended 5v Inputs/Outputs
Circuit Digital Servo | Analog Servo Signal Name | Faceplate |Auxiliary | Servo
Identifier | Axis 1, 2 Axis 1-4 and (X=A,B,C,of Pin Terminal | Terminal
Circuit Aux Axis 2-4 D Connector) Board Board
Function Circuit Function
105 Servo PWM / Strobe 1 Input I05_X/IN5_X |9 9 N/C
ov Alarm ov ov_X 27 27 N/C
Ov
106 Servo PWM / Strobe 2 Input 106_X/IN6_X |10 10 N/C
ov Alarm ov ov_X 28 28 N/C
Ov
107 Servo PWM / Not Used 107_X/IN7_X |11 11 N/C
oV Alarm ov ov_X 29 29 N/C
Ov
108 Servo ENBL / Not Used 108_X/IN8_X |12 12 N/C
ov Alarm ov ov_X 30 30 N/C
Ov
I/0 Type: Single Ended 5v Iputs / Outputs
Circuit Type: Sink (4.7K ohm puHup to internal +5v)

Input Impedance:

4. 7K ohms to internal +5v

Maximum Input Voltage: -1.0v, +7.0v
Logic O Input Threshold: +0.8 v max
Logic 1 Input Threshold: +2.4 v min

Input Filtering:
Output Sink Current
On State Output Voltage

Strobe Response:

10 microseconds typical
10 mA max
+0.5v at 10 mA

Minimum Pulse Width: 10microseconds.Position
Capture Accuracy: + 2 counts with an additional 10
microseconds of variance

Note:

For digital servos, these poiaist as the PWM / ENBL outputs Atetm inputs. For Analog Servos
and Aux axes, these points are inpally. The lied Ov pins should be normally used for the signal
return.

+5V

L

= 4700

INJ ! —
out S~
-
T
1=
COMPARATOR
\-"\‘r'..\\
82K
1

OPEN COLLECTOR DRIVER \I
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5v Differential Outputs
Circuit Digital Servo Axis 1, | Analog Servo Axis 1- | Signal Name | Faceplate | Auxiliary | Servo
Identifier |2 Circuit Function 4 and Aux Axis 24 (X=A,B,C,or|Pin Terminal | Terminal
Circuit Function D Connector) Board Board
ouT2 Serial Encoder Req (+) | Not Used OUT2P_X 13 13 N/C
Serial Encoder Reg) | Not Used OUT2M_X 31 31 N/C
OouT3 Faceplate 5v Output (+) | Faceplate 5v Output (+) | OUT3P_X 14 14 5
Faceplate 5v Output {) | Faceplate 5v Output{) | OUT3M_X 32 32 13

I/O Type: 5v Differential Outputs

Circuit Type: Differential Totem Pole (Source / Sink)

Output Source/SinkCurrent: 20 mA max

Output Voltage: +/- 1.5 v min acrossl20-ohm differential load
Note: Axis 1 and Axis 3 use CMOS Driversawitthm series resistoré\xis 2 and Axis 4 use-&2 Line
Drivers.
CMOS Driver
\ *‘17 OuUTxP Vv R3422 Line Driver
P VWA— L
/
_OUTxM
CMOSDfver  CMOS Drver —4| .E_ OUTKP
™~ ™~ A7 oUTxM
So—— o——AM
7 L

Axis 1 and Aux Axis 3 Axis 2 and Aux Axis 4
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24v DC Optically Isolated Output
Circuit Servo Axis 1-4 Circuit | Aux 2-4 Axis Circuit | Signal Name (X | Faceplate | Auxiliary | Servo
Identifier | Function Function =A B,C,orD |Pin Terminal | Terminal
Connector) Board Board
OouUT1 Faceplate 24\Output (+) | Faceplate 24\Output (+) | OUT1P_X 18 18 8
Faceplate 24\Output (-) | Faceplate 24/ Output (-) | OUT1IM_X 36 36 16
I/O Type: 24v DC Optically Isolated Output
Circuit Type: Isolated Solid-State Relay (SSR)

Output Current:

Output Voltage Drop:

inductive)

1.0 v max at 0.125 anps

125 mA continuous, 500 mA for 10 ms (resistive or

Note:

Output is protected by a 30v transzorb an@.2-amp Polyswitch. If ahort circuit occurs, the
output will automatically switch to a higimpedance state until the load is removed. The load

should not be reappliefbr 60 seconds. This is a dc puttand t will appear to belways ON if

connections to it are reversed.

SOLID STATE
RELAY

ouT +

fh—— OUT -
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Optically IsolatedEnableRelay Output
Circuit Digital Servo Analog Servo | Aux Axis 2-4 Signal Name | Faceplate |Auxiliary | Servo
Identifier | Axis 1, 2 Circuit | Axis 1-4 Circuit | Circuit Function | (X =A, B, C, | Pin Terminal | Terminal
Function Function orD Board Board
Connector)
ENBL Servo MCON (+) | Drive Enable (+) | Drive Enable (+) |ENBL1_X 15 15 N/C
Servo MCON Ov | Drive Enable <) Drive Enable ) ENBL2_X 33 33 N/C

I/O Type:

Circuit Type:

Output Current:

Output Voltage Drop:

Optically Isolated Enable Relay Output

Isolated AC Solid State Relay (SSR)

30 mA continuous, 50 mA for 10 ms

1.0 v max at 10 mA

Note:

This is a low current SSR output. The output is ON when the asséaiaigldte Ais Enabled
LED is illuminated. This occurs when:

The servo is enabled

A Force Digital Servo Velocity %AQ Cmd is used (Axis 1, 2) A Force Analog Output %AQ Cmd is

used

______________________________

Installing and Wiring the DSM314

89



User Manual Chapter 3
GFK1742F Jan 2020

Differential +/- 10v Analog Inputs

Circuit Digital ServoAxis |[Analog Servo Axis |Signal Name |Faceplate |Auxiliary |Servo
Identifier | 1, 2 Circuit 1-4 and Aux Axis 2- | (X = A, B, C, o Pin Terminal | Terminal
Function 4 Circuit Function D Connector) Board Board
AIN1 IR Phase&urrent (+) Faceplate Analogn (+) | AIN1P_X 7 7 N/C
IR Phaseurrent (-) Faceplate Anabg In (-) | AINIM_X 25 25 N/C
AIN2 IS Phas&€urrent (+) Faceplate Analogn (+) | AIN2P_X 8 8 N/C
IS Phas&urrent () Faceplate Analogn (-) | AIN2M_X 26 26 N/C
I/O Type: Differential +/- 10v AnalogInputs
Circuit Type: Differential Input
Input Impedance: 102K ohms common mode with respect to faceplate

connector Ov 204K ohms differential

Maximum Input Voltage: +/- 15 v common mode with respect to faceplate
connector Ov+/- 20 vdifferential

Resolution: 15 bits

Linearity: 13 bits

Input Offset: +/- 1.0 millivolt

Gain Factor: +/-10.0v = ++ 32,000 counts

Gain Accuracy: +/-0.5 %

Update Rate: 2 milliseconds + host controller sweep time when

data is reported to the hosta m| r p #bAljtable. 0 g

Note: Use faceplate Ov pins for common mode reference.

499K
Vi
102 K -
IN + e ".'n'\."‘ :) H""-H,x
102K OPAMP™ TOAD
N A e MULTIPLEXER
<
< 499K

ov
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Single Ended +/10v Analog Output
Circuit Analog Servo Axis | Digital Servo Axis | Signal Name | Faceplate |Auxiliary |Servo
Identifier | 1-4 Circuit Function | 1,2 and Aux Axis 2- | (X = A, B,C, or | Pin Terminal | Terminal
4 Circuit Function | D Connector) Board Board
AOUT1 Analog Servo Velocity | Faceplate Analog Out | AOUT_X 6 6 4
Command or Analog
Servo Torque
Command
ACOM Analog Out Com Analog Out Com ACOM_X 24 24 12

I/O Type:

Output Circuit Type:
Load Impedance:
Output Current:
Resolution:

Linearity:

Output Offset Voltage:

Force D/A Gain Factor:

Gain Accuracy:

Force Analog Output UpdateRate:

Single EndedAnalog

Op Amp Voltage Follower Output

2K ohms minimum

5 mA max

13 bits

13 bits

+/- 500 microvolts max

+/-1.0 %

+/-10.0v = ++ 32000 counts

Host controller sweeprate when used by Force
Analog Output %AQommand.

250 microseconds when used as Digital Servo tuning
output.

Note:

Since this is a single ended output, it shawddnally drive a user device with a differential input

to prevent common mode noise problenhe positive differential input should be connected to
AOUT and the negative differential input to ACOM.

The Select Analog Output Mode %AQ command can be useld¢bthe source for the analog
output. Refer to Chapter 5 for more information.

OoP-AMP xt‘:;_l_mﬁ\’q\— AQUT
,-—'/r

|

ov

o

FTC DEVICE

ACOM
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+5v Power
Circuit Servo Axis | Aux Axis Signal Name | Faceplate |Auxiliary [Servo
Identifier Circuit Circuit (X=A,B,C, o Pin Terminal | Terminal
Function Function D Connector) Board Board
P5V 5v Power 5v Power P5V_X 4 4 3
ov Ov Ov ov_X 22 22 11
I/O Type: +5V Ecoder Power
Circuit Type: +5V Power with Electronic Short Circuit Protection
Output Voltage: 4.70 vto 5.20 v at 0.5 amp

Output Current:

Notes:

0.5 amp max(total for all connectors)

Note: This output is intended tpower external devices such as Incremental Quadrature Encoders
requiring less than 0.5 amps total from all four axis connectors. The output cwrprovided by

the host controller backplane +5v supply and is protected by an electronic short cir@aatgoro
in the DSM314 module.

The total external device current drawn from this +5V circuit must be added to the power supply
consumption value in thBSM314 configuration screen in the configuratsmitware andmust

be added in if performing a manual paveaipply loading calculation.

The listed Ov pin should normally be used as the power return signal.
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Chapter 4. Configuration

This chapter describes the configuration stepsecessary to set up the DSM314 for a specific
application. Refer to Chapter 2 for instructias on how to configure the system to send a Jog
command to the DSM to test that the system components are operable. Refer to Chapter
15 for Electronic CAM configuréion information.

The DSM314 Controller is configured using the following programming softwa:
RX3i Machine Edition version 4.5 or later
Series 9630 Machine Edition version 2.1 or later
VersaPro version 2.1 or later (refer to Appendix H)
Configuration isa two-part procedure consisting of:

1. Rack/Slot Configuration

2. Module Configuration

4.1 Connecting the Programmer to the Host
Controller

All DSM314 programming is done through the configuration/programming software
interface, yielding a single point of programming for the module. For more information,

please refer to the Series 930 PLC Installation ad Hardware Manual, GFR356 or the

PACSystems RX3i System Manual, GEKL4. The programming environment has several
communications options. One communications optbn is to connect the programmer
directly to the host controller SNP port, as shown in the fowing figure. Consult the

software documentation for additional communications methods.

Note: The DSM314 also has a serial port on the module faceplatesérhds port is used only for
updating the DSM314 firmware.

Figure 54: DSM Programmer Connection Diagram

Configuration, Motion Programming,
and Local Logic Programming

SNP ¢

(RS-485)

PLC

= wo

Personal Computer running
Configuration/Programming Software
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4.2 Rack/Slot Configuration

The hardware configuration defines the type and location of all modules present in the PLC
racks. This is done by first completing setup screens that represent the modules in a
baseplate, and savig the information to a configuration file, which is then downloaded to
the PLC CPU.

1. Start the Machine Edition Logic Developef PLC software. The Maghe Edition
dialog box appears.

Figure 55

CIMPLICITY Machine Edition m |

— Create a new project using

" Empty project

i | & Machine Edition template
ot

é (" Open an existing project

Project ] Location

Show: f* Fecent Projects £ Al Projects

[~ Don't show this dialog box on startup

| oK I Cancel

2. Under Create a New Project, choose Mhine Edition Template and click OK. The
New Project dialog box appears.

3. Type a name for Project Name. In the Project Template dropdown list, sele@rigs
90-30 PLC or PACSystems RX3i. Click OK.
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Figure 56

New Project 5'

Froject Name: | DSM_Erample

Project Template:

Set as default |

Project Location: | by Computer =

@l

| »

PACSystems RX3i

& project with one PACSystems RX3i target preconfigured
with default settings.

E]-- Sample Targetl: PACSysterms RKX3i
E* Targetl Data Watch Lists: Empty
% Data Watch Lists Hardware Default PACSysterns
[Tlﬁh"% Hardware Configuration Configuration: ALK 3i -
=L Logic Logic Program  Contains ernpty
- 28 Program Blocks Blocks: _MAIN LD Block
o -H- —MAT‘N Reference View Contains Default
g Reference View Tables Tables: RVTs
IEQ Supplemental Files Supplemental Contains ernpty
Files: folders
hd

| oK I Cancel

Your project appearsn the Navigator window as shown in the following figure.

Figure 57

EJ~- DSM_Example
=& Targetl
42 Data Watch Lists
=-fji Hardware Configuration
R (IR ack 0 (IC695CHS012)
E]D Logic
T:g Program Blocks
El_Ej Reference Yiew Tables
- [ Default Tables
- Supplemental Files
-y AUP Files
-4y Documentation Files
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Expand® the Main Rack node, which contains the default power supply and CPU.

Figure 58

=-{E8 DSM_Example
= ﬂ Target1

B4 Data Watch Lists
= fijij Hardware Canfiguration
WER 11|rack 0 (1C695CHS012)
@l slot 0 (IC625PSAD40)
: slat 1 (Used Yith Slot 09
g slot 2 (ICe25CPUAL0)
Slot 3 {Used With Slot 2)

- Sl
@ Slets ()
- slat 6 )
@ Skt 7
-~ Slata )
@ Slet9 ()
[ slat 10()
@ slet 11 ()
@ st 12()
5. If necessary, replace the power supply and/&@PU with the models that will be used
in your application. To replace a module, right click and choodgeplace Module.
6. Add a DSM314 to the rack configuration.
Note: Because an IC694DSM314 module and an IC693DSM314 modulihédaaeneunctionality, a
Sefes 9030 PLC supports them in the same way. If you install an IC694DSM314 in a S¥¥ies 90
PLC, howeveyou cannot select it in Logic DevelopBt.C. You must select an IC693DSM314
module and configure it as if it were an IC694DSM314.
A. Right click an enpty slot and choose Add Module. The Module Catalog dialog box
appears.
B. Select the Motion tab,choose the DSM314 and click OK.
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Figure 59

Central Processing Lnit |

Discrete Inpull Discrete Dulpull Discrete Mixed | Analog Inpull Analog Uutput]
Analog Mixedl Eummunicaliunsl Bus Controller  Mation | 3rd F'arty] Power Suppliasl
Catalog Mumber Description

Cancel

ICES3APILZ00 High Speed Counter Maodule

ICE344PLZ00 High Speed Counter Module

ICE930SM314  [Motion MateDSM314 |
ICE94DSM314 Mation Mate DSk 314

ICE93DSM324 Mation Mate DSM324

ICE34DSM 324 Motion Mate DSk 324

x|
_ ool |

This operation adds the DSM314 to the rack and displays the DSM314 configuration screens

that allow you to customize the DSM314 to youapplication. Refer to chapter 4 for details

concerning the DSM314 configuration settings.

You should complete the configuration of your host controller to include the Power Supply,
Rack, CPU and additional modas to match the target system. Consult the software

sqcpoqg k _ Hisehe¢lp as nebdednl|

Important

The completed configuration must be stored to the host contrp j ¢ p, Qcc T Qr mpgl
Aml dgesp_r gml rm rfc NJAO® gl dathis.iForagdditiodal d mp gl ¢

bcr _gjg* amlgsjr rfc qg-mdhelp._ pc

sgcpogqg k_I's _j*

Note: ? f mqr amlrpmjjcp qr_rsq cppmp

location as a DSM314 indicates that there is a parameter configureceahtbghe DSM314 that
has been rejected by the DSM314. Carefully check each parameter of your DSM314 configuration

with the configuration settings in this manual fitve discrepancy. Correct the discrepancy, clear
the host controller Fault, and-&tore he configuration. Check that the error has been corrected.

enshmel rewsot ¢ Kk A ml 0

See the next section, Enabling Run Mode on the PLC, for instructions on viewing and clearing PLC

faults.

The DSM314 can detect many typical configuration errors. These are returned as erroff codes o
the form Dxxx (hex) in the Module Status Code %Al word or Axis Error Code %Al words. These errors

bm Imr a_sqc _ fmgr amlrpmjkcpafd,r gdog
for a description of these errors. Correct any configuratimreand restore the configuration
with the host controller in Stop mode.
Module Configuration
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Setting the Configuration Parameters

The hardware configuration data is presented in a tabular format. The tabs correspond to

the groupings shown below. The th and/or tabs that correspond to the groups are shown

in parenthesis after the group name. Note that tabs appear and disappear basepan the
configuration selections made on the Settings tab. Faxample,if Axis 4 is disabled, the Axis
#4 and Tuning #4 &bs are not shown.

AXis Tuning

=A =/ =4 =4 =4

Module Configuration Data (Settings, CTL Bits, Output Bits)
Serial Communication (SNP Port)

Axis Configuration Data

Advanced Settings

1  Power Consumption

The content of each tab is as shown below:

Tab Name Function or Descripti on

Settings Contains PLC Reference assignments and lengths, DSM Axis Setup a|
other global data

SNP Port DSM front panel SNPport setup

CTL Bits Aml dgespgle rfc BQKog 02 amlrpm

Output Bits Aml dgespgle rfc BQKOog 6 d_acnj _

Axis#1 - Axis #4

Configuring axis parameters such as Position Limits, Find Home Velod
and Jog Acceleration

Tuning #11 Tuning #4

Configuring servo loop tuning items such as Motor Type, Position Looy
Time Constant and Velocity Feedforward.

Advanced

Allows user entry of custom tuning parameters for any axis

Power Consumption

Lists DSM power required from backplane suppl¢.Q watts + encoder

power)

For additional details concerning the operation of the configuration software, please

consult the online helpor PACMachine Edition Logic DevelopePLC Getting StartedGFk

1918.
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Settings

The Settings tab containconfiguration information that allows you to define basic module
operation. These settings specify the number of controlled axes, axis operating whes etc.
The selections on these tabs can cause other tabs within the configuration to appear or
disappear. lBr example, if you disable axis #4, the Axis and Tuning tabs relating to a%i$
are not displayed.

The Settings tab is where you define the Motioprogram, Local Logic, and Cam block
names. These names determine which programs stored in the CPU will bartsferred to
each DSM on system poweup.

During each CPU sweep, data is automatically transferred between the DSM314 and the
CPU. The Settings tabontains the CPU interface data references and the starting locations
for the automatic transfers. The confjuration parameters in the Settings tab are described
in Table26. All Referece Section designations shown in the tables pertain to this chapter.

Table 26: Settings Tab

Configuration

Configuration | Description Values Default Units Reference
Parameter Section
Number of Axes | Number of Controlled 1 4 N/A 1.01
Axis 2
3
4
%Il Reference | Start address for %l ref | CPU Dependent %I00M1 or next N/A 1.02
type (80 bits) higher reference
%I Length %I reference address 32 =1 Axis N/A N/A 1.02
length 48 = 2 Axis Length automatically
64 = 3 Axis determined by
80 = 4 Axis Number of Axes
setting
%Q Reference | Start address for %@ef CPU Depndent %Q00001 or next N/A 1.02
type (80 bits) higher reference
%0Q Length %0Q reference address 32 =1 Axis N/A N/A 1.02
length 48 = 2 Axis Length automatically
64 = 3 Axis determined by
80 = 4 Axis Number of Axes
setting
%Al reference | Start address for %Akf | CPU Dependent %AI00001 or next N/A 1.02
type (84 bits) higher reference
%Al Length %A\ referenceaddress 24=1 Axis N/A N/A 1.02
length 44 = 2 Axis Length automatically
64 = 3 Axis determined by
84 = 4 Axis Number of Axes
setting
%AQ reference | Start address foi0AQ CPU Dependent %AQ00001 or next N/A 1.02
ref type (12 bits) higher reference
%AQLength %AQ referenceaddress 3=1 Axis N/A N/A 1.02
length 6 = 2 Axis Length automatically
9 = 3 Axis determined by
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Configuration | Description Values Default Units Reference
Parameter Section
12 = 4 Axis Number of Axes
setting
Axis 1 Mode Axis 1Control Mode Analog Servo Analog Servo N/A 1.03
Digital Servo
Axis 2 Mode Axis 2Control Mode Analog Servo Analog Servo N/A 1.03
Digital Servo
Auxiliary Axis
Axis 3 Mode Axis 3 Control Mode Analog Servo Auxiliary Axis N/A 1.03
Auxiliary Axis
Axis 4 Mode Axis 4 Control Mode Disabled Disabled N/A 1.03
Analog Servo
Auxiliary Axis
Local Logic The Local Logic Disabled Disabled N/A 1.04
Mode Engine mode Enabled
Total Encoder | Encoder power RX3i: 0.000 through| 0 RX3i: Amps | 1.05
Power requirements 0.500 90-30: Watts
90-30: 0 through 2.5
Motion Program | The motion program Name must be 20 | <blank> N/A 1.06
Block Name name to execute on the | characters or less
module and begin with a
Local Logic The local logicprogram letter or underscore [y o> N/A 1.07
Block Name name to execute on the | - Oy )
module alphanumeric
characters and non
CAM Block The CAM block name to consecutive <blank> N/A 1.08
Name execute on the module | | o o0ras are
allowed.
I/0O Scan Set The scan set (as defined i 1 through 32 1 N/A 1.09
(RX3i only) the CPU's San Sets tab)
to be assigned to this
module.
Configuration 100



User Manual Chapter 4
GFK1742F Jan 2020
1.01 Number of Axes.This parameter selects the number of axes the DSM314 is going to
control and the size of automatic data transfers between the PLC and DSM. (Default
= 4.) The follaving two tables document the possible axis combinations for Analog
and Digital modes. Axesdentified asLimited Aux Axigrovide position feedback but
no internal motion command generation.
Table 27: Number of Axes
Iltem |# Axes | Axis 1 Axis 2 Axis 3 Axis 4 Local Logic | Sample
Rate (ms)

1. 4 Analog Servo | Analog Servo Analog Servo | Analog Servo Disabled 2.0

2. 4 Analog Servo | Analog Servo Analog Servo | Auxiliary Axis Disabled 2.0

3. 4 Analog Servo | Analog Servo Analog Servo | Disabled Disabed 2.0

4. 4 Analog Servo | Analog Servo Analog Servo | Disabled Enabled 2.0

5. 4 Analog Servo | Analog Servo Analog Servo | Limited Aux Axis | Enabled 2.0

6. 4 Analog Servo | Analog Servo Auxiliary Axis | Analog Servo Disabled 2.0

7. 4 Analog Servo | Analog Servo Auxiliary Axis | Auxiliary Axis Disabled 2.0

8. 4 Analog Servo | Analog Servo Auxiliary Axis | Disabled Disabled 2.0

9. 4 Analog Servo | Analog Servo Auxiliary Axis | Disabled Enabled 2.0

10. 4 Analog Servo | Analog Servo Auxiliary Axis | Limited Aux Axis | Enabled 2.0

11. 4 Analog Servo | Auxiliary Axis Analog Servo | Analog Servo Disabled 2.0

12. 4 Analog Servo | Auxiliary Axis Analog Servo | Auxiliary Axis Disabled 2.0

13. 4 Analog Servo | Auxiliary Axis Analog Servo | Disabled Disabled 2.0

14. 4 Analog Servo | Auxiliary Axis Analog Servo | Disabled Enabled 2.0

15. 4 Analog Servo | Auxiliary Axis Analog Servo | Limited Aux Axis | Enabled 2.0

16. 4 Analog Servo | Auxiliary Axis Auxiliary Axis | Analog Servo Disabled 2.0

17. 4 Analog Servo | Auxiliary Axis Auxiliary Axis | Auxiliary Axis Disabled 2.0

18. 4 Analog Servo | Auxiliary Axis Auxiliary Axis | Disabled Disabled 2.0

19. 4 Analog Servo | Auxiliary Axis Auxiliary Axis | Disabled Enabled 2.0

20. 4 Analog Servo | Auxiliary Axis Auxiliary Axis | Limited Aux Axis | Enabled 2.0

21. 3 Analog Servo | Analog Srvo Analog Servo | NA Disabled 2.0

22. 3 Analog Servo | Analog Servo Analog Servo | NA Enabled 2.0

23. 3 Analog Servo | Analog Servo Auxiliary Axis | NA Disabled 2.0

24. 3 Analog Servo | Analog Servo Auxiliary Axis | NA Enabled 2.0

25. 3 Analog Servo | Auxiliary Axis Analog Servo | NA Disabled 2.0

26. 3 Analog Servo | Auxiliary Axis Analog Servo | NA Enabled 2.0

27. 3 Analog Servo | Auxiliary Axis Auxiliary Axis | NA Disabled 2.0

28. 3 Analog Servo | Auxiliary Axis Auxiliary Axis | NA Enabled 2.0

30. 2 Analog Servo | Analog Servo NA NA Disabled 1.0

31. 2 Analog Servo | Analog Servo NA NA Enabled 2.0

32. 2 Analog Servo | Auxiliary Axis NA NA Disabled 1.0

33. 2 Analog Servo | Limited Aux Axis | NA NA Enabled 1.0

34. 1 Analog Servo | NA NA NA Disabled 0.5

35. 1 Analog Servo | NA NA NA Enabkd 1.0

Configuration
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Table 28: Digital Axis Configurations

Item | # Axes | Axis 1 AXxis 2 Axis 3 Axis 4 Local Logic | Sample Rate
(ms)
1. 4 Digital Servo | Digital Servo | Analog Servo| Disabled Disabled 2.0
2. 4 Digital Servo | Digital Servo | Analog Servo| Disabled Enabled 2.0
3. 4 Digital Servo | Digital Servo | Auxiliary Axis | Disabled Disabled 2.0
4. 4 Digital Servo | Digital Servo | Auxiliary Axis | Disabled Enabled 2.0
5. 3 Digital Servo | Digital Servo | Analog Servo| NA Disabled 2.0
6. 3 Digital Servo | Digital Seno | Analog Servo| NA Enabled 2.0
7. 3 Digital Servo | Digital Servo | Auxiliary Axis | NA Disabled 2.0
8. 3 Digital Servo | Digital Servo | Auxiliary Axis| NA Enabled 2.0
9. 2 Digital Servo | Digital Servo | NA NA Disabled 2.0
10. |2 Digital Servo | Digital Servo | NA NA Enaled 2.0
11. |1 Digital Servo | NA NA NA Disabled 2.0
12. 1 Digital Servo | NA NA NA Enabled 2.0

1.02 1/Q/AI/AQ Len Displays the beginning addresses and number of %l, %Q, %Al, and
%AQ references assigned to the DSM314. The reference sizes are set when sbe u
configures the number of axes.

1.03 Axis n Mode.These parameters define the command output types provided tthe
servo subsystems. Digital Servo selects a special digital output for Digital servo
drives. IfDigital Servois selected, Axes 1 and 2 muse digital. Analog Servoselects
a+/-10-volt velocity command or ++ 10-volt torque command for standard analog
servo drives. The torque or velocity interface is configured by the Analog Servo
Command setting in the module configuration. Auxiliary Axisdisables the position
loop so that the internal command generator and encoder @sition input can be
used for follower or cam functions. If any axis connector is used as a master source
input for follower mode, it should be configured asAuxiliary Axis AnAuxiliary Axis
will output an analog voltage proportional to Commanded Velocityif Velocity
Feedforward is set to a notzero value. When an axis is configured as Auxiliary Axis
and identified as Limited Aux Axis in Tabl27, position feedback is availabldout
internal motion command generation is not available. An axis configured as
Disabled (applies to Axis 4 only) provides analog and digital i/o but no position
feedback or internal motion command generation. (Default zAnalog Servo (Axis -1
2), Aux Axis (&is 3), Disabled (Axis 4)
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Local Logic ModeThis parameter defines lhe Local Logic engine status. To enable
Local Logic this parameter must be set to Enabled. If Local Logic is enabled, the
maximum number of Servo axes available is 3.L&cal Lgic Block Namemust also

be entered whenLocal Logic Mode= Enabled. (Default -Disabled)

Total Encoder PowerThis parameter defines the total power consumption for all
encoders attached to the DSM module. (Default 8). This parameter should account
for all analog axis and master encoders and is used to update the Power
Consumption display in the configuration software.

Motion Program Block NameThis parameter defines the optional Motion Program
block name to execute on the DSM module. If no mae is entered, the DSM wiill
assume that Motion Program blocks are not used. If a name is entered, a Motion
Program block of the same name must exist withithe active folder. Entering an
invalid name will cause an error to be generated when storing the tdware
configuration to the PLC. The name may consist of up to 31 characters, but cannot
have any blank spaces, although you are allowed to use the undedicharacter.
Both upper- and lower-casecharacters are permitted. (Default =<blank>).

Local Lodc Block NameThis parameter defines the optional Local Logic block name
to execute on the DSM module. If no name is entered, the DSM will assume that
Local Logic blocks are not used. If a name is entered, a Local Logic block of the same
name must exist wthin the active folder. Entering an invalid name will cause an error
to be generated when storing the hardware configuration to the PLC. The name may
consist of up to 31 characters, but cannot have any blank spaces, although you are
allowed to use the uncrline character. Bothupper- and lower-casecharacters are
permitted. For Local Logic to operate, thd.ocal Logic Modemust also be set to
Enabled. (Defalt = <blank>).

CAM Block NameDefines the optional CAM block name to execute on the DSM
module. If no name is entered, the DSM will assume that CAM blocks are not used.
If a name is entered, a CAM block of the same name must exist within the active
folder. Entering an invalid name will cause an error to be generated when storing the
hardware configuration to the PLC. The rules for CAM Block names are:

Only the characters AZ, az, 09, and _ (underscore symbol) are allowed.
Consecutive underscores anthlank spaces are not allowed.

The CAM block name must begin with a letter or underscore symbol.
A block cannot have the same name as another block that exists in an open folder.
A CAM block name may contain up to a maximum of seven characters.

This feature was first supported in DSM314 firmware release 2.00.

See Chapter 15 for CAM feature details. (Deftir <blank>).

1.09

I/0 Scan Set.

The scan set (as defined in the CPU's Scan Sets tab) to be assigned to this module.
For details on scan set operation ref to the PACSystems CPU Reference Manual,
GFK2222.

103



User Manual Chapter 4
GFK1742F Jan 2020

4.3.3 Serial Communications Port Configuration Data

Thce BQK1/209g Qcpg_j Amk k41 cormectordabdled COWpn thes gc q |
k mb s jfaceplgte andsupports the RS232 protocol. It is used for firmvare upgrades to

flash memory and must be configured properly to communicate with the upgrade software

psll gle m wmsp npmep_kkcp, K_ic gspc rfc npme
r fc BQK1l/ 20q Qcpg_j Amkksl ga_rgml q. These r aml d
configuration parameters are described in Tabl29.

Table 29: SNP Pot Tab

Configuration [ Description Values Defaults | Units Ref.
Parameter
Data Rate Baud rate of SNP | 300, 600, 1200, 2400, 19200 N/A 2.01
Port 4800, 9600, 19200
Stop Bits Number of stop lor2 1 N/A 2.02
bits
Parity Parity ODD, EVEN, NONE OoDD N/A 2.03
Idle Time Maximum link idle | 1...255 10 sec 2.04
time
Modem Modem . 2033 0 .01 2.05
Turnaround Time | turnaround time sec/count
SNP ID SNP ID Sevencharacters consisting]| AOO0001 | N/A 2.06
of A-F and 09. First
character must be AF.

2.01 Baud Rate.The baud rateparameter specifies the transmission rate, in bits per
second, of data through the serial port.

2.02 Stop Bits.All serial communications devices use at least on&)(stop bit. For slower
devices, set this parameter to two 2) stop bits.

2.03 Parity. Specfies whether or not a parity bit is to be usedNONEiIf not), and if so,
whether it should beODD or EVEN

2.04 Idle Time. Specifies the time, in seconds, that the DSM314 will wait for a new
message to be received from the master device befe assuming tha
communications have been lost or terminated. In such a case, the DSM314 will
reinitialize to wait for the start of a new SNP connection sequence.

2.05 Modem Turnaround Time.When utilizing a modem, a Modem Turnaround Time
must be specified This is theime required for the modem to start data transmission
after receiving the transmit request. If no modem is used, 0 should be specified. If a
modem is used, a value greater than 0 must be specified.

2.06 SNP IDAn identifier consisting of fiom 0 to 7 characters consisting of AF and 09.
The first character specified must be in the set-A. The identifier must be utilized for
a multi- drop network. The DSM314 will support multidrop connections only if the
RS232 connection is converted to R22/485.
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Note:

Sl ac rfggq
pcamkkcl bcb

Qcpg_j
wms

Amk ksl ga_rgmlq

jc_tec

rfgg nmprogq

Nmpr

gg sgcb m
amkksl ga_r gml

IC693CBL316 to connect this port to the serial pbat personal comytter running the firmware

upgrade software.

Control (CTL) Bits

The CTL Bits configuration tab allows the user to configure the input source for Control Bits
(CTLOXCTL24). The configuration screen allows the user to select a CTL bit ogunfation
that corresponds with Motion Program and Local Logic program requirements. CTL Bits
configuration parameters are described in Tabl80. For additional information concerning
CTL bit configuration, consult chapter 14.

Table 30: CTL Bits Tab

Configuration Parameter | Description Default Ref

CTLO1 Config CTLO1 Bit Configuration IN9_A (Axis 1 +OT) Chapter 14
CTLO2 Config CTLO2 Bit Configuration| IN10_A (Axis :OT) Chapter 14
CTLO3 Config CTLO3 Bit Configuration| IN11_A(Axis 1 Home Sw)| Chapter 14
CTLO4 Config CTLO4 Bit Configuration Strobel Level (Axis 1) Chapter 14
CTLO5 Config CTLOS5 Bit Configuration IN9_B (Axis 2 +OT) Chapter 14
CTLO6 Config CTLO6 Bit Configuration IN10_B (Axis 20T) Chapter 14
CTLO7 Config CTLO7 Bit Configuration| IN11_B @xis 2 Home Sw)| Chapter 14
CTLO8 Config CTLO8 Bit Configuration Strobel Level (Axis 2) Chapter 14
CTLO09 Config CTLO9 Bit Configuration %Q bit Offset 12 Chapter 14
CTL10 Config CTL10 Bit Configuration %Q bit Offset 13 Chapter 14
CTL11 Config CTL11 Bit ©nfiguration | %Q bit Offset 14 Chapter 14
CTL12 Config CTL12 Bit Configuration %Q bit Offset 15 Chapter 14
CTL13 Config CTL13 Bit Configuration IN9_C (Axis 3 +OT) Chapter 14
CTL14 Config CTL14 BiConfiguration [ IN10_C (Axis 30T) Chapter 14
CTL15 Conf CTL15Bit Configuration| IN11_C (Axis 3 Home Sw Chapter 14
CTL16 Config CTL16 Bit Configuration Strobel Level (Axis 3) Chapter 14
CTL17 Config CTL17 Bit Configuration %Q bit Offset 24 Chapter 14
CTL18 Config CTL18 Bit Configuration %Q bit Offset 25 Chapter 14
CTL19 Config CTL19 Bit Configuration %Q bit Offset 40 Chapter 14
CTL20 Config CTL20 Bit Configurationf %Q bit Offset 41 Chapter 14
CTL21 Config CTL21 BiConfiguration | %Q bit Offset 56 Chapter 14
CTL22 Config CTL22 Bit Configuration %Q bit Offet 57 Chapter 14
CTL23 Config CTL23 Bit Configuration %Q bit Offset 72 Chapter 14
CTL24 Config CTL24 Bit Configuration %Q bit Offset 73 Chapter 14
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Each CTbit shown in the previous table can be configured to one of the values in the

following table

Table 31: Allowed Values for CTL Bits Tab

Local Logic Controlled
IN9_A (Axis 1+OT)
IN10_A (Axis OT)
IN11_A (Axis 1 Home Sw Strobel Level (Axisl1)

IN9_B (Axis 2 +OT) Strobe2 Level (Axis1)
IN10_B(Axis 2-OT) Strobel Level (Axis2)

IN9_D (Axis 4 +OT)
IN10_D (Axis 40T)

IN11_B (Axis 2 Home Sw Strobe2 Level (Axis2)
IN9_C (Axis 3 +OT) Strobel Leve(Axis3)

IN10_C (Axis 30T) Strobe2 Level (Axis3)
IN11_C (Axis 3 Home Sw Strobel Level (Axis4)

IN11_D (Axis 4Home Sw)

Strobe2 Level (Axis4 %0Q bit Offset 57

%0Q bit Offset 12
%Q bit Offset 13
%Q bit Offset 14
%Q bit Offset 15
%0Q bit Offset 24
%Q bit Offset 25
%Q bit Offset 40
%Q bhit Offset 41
%Q hit Offset 56

%0Q bit Offset 72
%Q bit Offset 73
FBSA* Write Bit 1
FBSA* WriteBit 2
FBSA* Write Bit 3
FBSA* Write Bit 4

Local Logic Active Fla

* D@Q? ggq _|
or later for details.

_apml wk

Output Bits

d mp

T D_qr

@_#46). $¢eGHAK®467Qr _r s q

The Output bits configuration tab allows the user to configure the D8314 faceplate digital
outputs for either Local Logic program control or PLC program control. Output Bit
parameters are described inTable 32. Refer to Chapter 14 for additional information

concerning Output bit configuration.

Table 32: Output Bits Tab

Configuration
Parameter

Description

Values

Defaults

Ref

Outl_A Config

Outl_A Control
Source

PLC Control (%@it Offset 24)
DSM Control (Digital Outputl_1)

PLC Control

Chapter 14

Out3_A Config

Out3_A Control
Source

PLC Control (%Q bdffset 25)
DSM Control (Digital Output3_1)

PLC Control

Chapter 14

Outl_B Config

Outl_B Control
Source

PLC Control (%Q bidffset 40)
DSM Control (Digital Outputl_2)

PLC Control

Chapter 14

Out3_B Config

Out3_B Control
Source

PLC Control (%Q bit Offset 41
DSM Control (Digital Output3_2)

PLC Control

Chapter 14

Outl_C Config

Outl_C Control
Source

PLC Control (%Q bdffset 56)
DSM Control (Digital Outputl_3)

PLC Control

Chapter 14

Out3_C Config

Out3_C Control
Source

PLC Control (%Q bit Offset 57)
DSM Contol (Digital Output3_3)

PLC Control

Chapter 14

Outl_D Config

Outl_D Control
Source

PLC Control (%Q bit Offset 72)
DSM Control (Digital Outputl_4)

PLC Control

Chapter 14

Out3_D Config

Out3_D Control
Source

PLC Control (%Q bit Offset 73)
DSM Control (Digitall Output3_4)

PLC Control

Chapter 14
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The DSM314 Axis configuration parameters define items such as User Units to Counts ratio,
Jog Velocity, Jog Acceleration, End of Travel, and Velocity limits. The configuration

parameters for eah control loop mode are defined and briefly described here. Emumbers
amj skl
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gcar g ml
MaxPosnUu, MaxVelUu, and MaxAccUu in the following table can be calculated using the

pcdcpcl

formulas in Tabe37&7 Amknsrgle B_r _ Jgkgr T_pg_"jcqgdo',
Table 33: Axis Configuration Data

Parameter Description Values Defaults Units Ref

User Units User Units Value 1...65,535 1 N/A 5.01

Counts Feedback Counts 1...65,535 1 N/A 5.01

OvertravelLimit Sw | Over travel Limit Switch Enabled Enabled N/A 5.02

Enable / Disable Disabled

Drive Ready Input | Drive Ready Input Control | Enabled Enabled N/A 5.03
Disabled

High Position Limit | High Position Limit -MaxPosnUu +8388607 User units 5.04
&) K_v Nmxfl Ss

Low Position Limit | Low Position Limit -MaxPosnUu -8388608 User units 5.05
&) K_v NmIfl Ss

High Software EOT | High Software End of Trave| -MaxPosnUu +8388607 | User units 5.06

Limit Limit @) K_vNmIl Ss

Low Software EOT | Low Software End of Travel| -MaxPosnUu -8388608 User units 5.07

Limit Limit @) K_vNmIFl Ss

Software End of Software End of Travel Disabled Disabled N/A 5.08

Travel Control Enabled

Velocity Limit Axis Velocity Limit | ®K_vtcj Ss 1,000,000 | User units/sec| 5.09

Command Direction | Allowable Commanded Bi-directional Positive Only | Bi N/A 5.10

Direction Negative Only directional

Axis Direction Axis Direction Normal Normal N/A 5.11
Reverse

Feedback Source | Feedback type Default Default N/A 5.12
Ext Quadrature Encoder
Ext Serial Encoder

Feedback Mode Feedback Mode Incremental Incremental | N/A 5.13

(Digital Mode only) Absolute

Reversal Reversal Compensation 0...255 0 user units 5.14

Compensation

Drive Disable Delay | Drive Disable Delay 0...60,000 100 ms 5.15

Jog Velocity Jog Velocity 1...MaxVelUu +1000 User Units |5.16

secC
Jog Acceleration Jog Acceleration 1...MaxAccUu* +10,000 User Units | 5.17
sec”’
Jog Acceleration Jog Acceleration Mode Linear Linear N/A 5.18
Mode Scurve
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Parameter Description Values Defaults Units Ref
Home Position Home Position Jmu Nmggrgml |O user units 5.19
Position Limit
Final Home Velocity | Final Home Velocity 1...MaxVelUu* +500 User Units | 5.21
sec
Home Offset Home Offset Value -32,768...+32,767 0 user units 5.20
Find Home Velocity | Find Home Velocity 1...MaxVelUu* +2000 User Units | 5.22
sec
Home Mode Find Home Mode Home Switch Home N/A 5.23
Move + Switch
Move -
Return Data 1 Mode| Return Data 1 Mode . &@DD 0 5.24
Return Data 1 Offse{ Return Data 1 Offset -2,147483,648 to 0 5.24
2,147,483,647
Return Data 2 Mode| Return Data 2 Mode . &@DD 0 5.24
Return Data 2 Offse{ Return Data 2 Offset -2,147483,648 to 0 5.24
2,147,483,647
Cam Master Source [ Cam Master Source Cmd Position 1 Actual N/A 5.25
Actual Position 1 Position 3
Cmd Position 2
Actual Position 2
Cmd Position 3
Actual Position 3
Cmd Position 4
Actual Position 4
Follower Control Follower Control Loop Disabled Disabled N/A 5.26
Loop Enable Enabled
Ratio A Value Follower A/B Ratio A -32768...+32767 1 N/A 5.27
Ratio B Value Follower A/B Ratio B 1..32767 1 N/A 5.27
Follower Master Follower Master Source 1 | None None N/A 5.28
Source 1 Cmd Position 1
Actual Position 1
Cmd Position2
Actual Position 2
Cmd Position 3
Actual Position 3
Cmd Position 4
Actual Position 4
Follower Master Follower Master Source 2 | None None N/A 5.29
Source 2 Cmd Position 1
Actual Position 1
Cmd Position 2
Actual Position 2
Cmd Position 3
Actual Position 3
Cmd Position 4
Actual Position 4
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Parameter Description Values Defaults Units Ref
Follower Enable Follower Enable Input None None N/A 5.30
Trigger Trigger CTLOXCTL32
Follower Disable Follower Enable Input None None N/A 5.31
Trigger Trigger CTLOXCTL32
Follower Disable Follower Disble Action Stop Stop N/A 5.32
Action Inc Position
Abs Position
Ramp Makeup Follower Ramp Makeup 1...MaxAccUu* 10,000 User Units | 5.33
Acceleration Acceleration v
Ramp Makeup Modq Follower Ramp Makeup Makeup Time Makeup N/A 5.34
Mode Makeup Velocity Time
Ramp Makeup Time| Follower Ramp Acceleration . &1 0 . . . 0 mSec 5.35
Makeup Time
Ramp Makeup Follower Ramp Makeup 1...MaxVelUu* +100,000 User Units | 5.36
Velocity Velocity ?
*  See Tabled7 for calculating MaxAccUu, MaxPosnUu, and MaxVelUu.
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User Units, CountsThe User Units to Conts ratio sets the number of programming
units for each position feedback count. This allows the user to program the DSM314
in application-specific units. The User Units and Counts values must be within the
range of 1 to 65,535. The User Units to Countstio must be within the range of 8:1
to 1:32. For example, if there is 1.000 inch of travel for 8192 feedback counts, a
1000:8192 UserUnits: Countsratio sets 1 User Unit equal to 0.001 inch. Default is
1:1.

The User Units to Counts ratio sets the numbef position programming units for
each feedback count. It is a requirement to set this value correctly for the
mechanical systems coupled to the axis, otherise movement to unsafe and
inaccurate positions may occur.

Note: Itis important to set this relathship at the beginning of the configuration session; most
other configuration fields are specified in user units.

For example, Velocity will be specifiechiuser units per second and Acceleration will
be specified in user units per second per second.

This ratio is a very powerful scaling feature. A User Unit to Counts ratio can be
configured to allow programming in other than default counts. In a simplified
example, suppose an encoder feedback application has an encoder that produces
1,000 quadrature counts per revolution (250 lines) and is geared to a machine that
produces one inch per revolution. The default unit would be one thousandth of an
inch per count However, you may want towrite programs and use the DSM300
Series module with metric units. A rat of 2540 User Units to 1000 Counts can be
configured to allow this. With this ratio, one user unit would represent .01
millimeters. 2540 user units would epresent 25.40 millimeters (one inch) of travel.

The example below illustrates how to meet the requements that the User Units and
Counts values be within the range of 1 to 65,535, and the User Units to Counts ratio
be within the range of 8:1 t01:32.

The basic equation to satisfy is:

User Units _ (Load Movement per Motor Rotation) + (Desired User Units Resolution)

Counts Encoder Counts per Motor Rotation

The numerator and denominator must each fit within the RANGE limit3he reduced
fraction must fit between the RATIO limits. The decimal point is always implied, not
used. The User Units to Counts ratio &ways expressed as an integer ratio.

Sample Application

Use the User Units to Counts ratio to configure the DSM314 you can program in
engineering units rather than encoder counts. As an example, assume a machine has
a motor with a motor-mounted quadrature encoder connected through a gear
reducer to a spur gear. The spur gear is mounted to the end of a pindiler shaft.
The pinch roller feeds sheet material for a cttb-length application. The motion
program will specify the length of cut sheets. The r@grammer wishes to program

in 0.01-inch resolution.
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The following data is given:

9  2000-line encoder (x4 = 8000 countsper encoder revolution)
9  20:1 gear reduction
1  14.336-inch pitch diameter spur gear
1 Inch desired programming unit (.01)
Although several apppaches are possible, the most straightforward is to base
the calculations on a single spur gear revolution.
1. First determine the number of User Units per spur gear revolution:
14.336-inch pitch diameter * x (pi) = 45.0378 inches circumference
45.0378 inches/ 0.01-inch desired programming units = 4503.78
User Units per revolution of spur gear
2. Then determine the number ofencoderscounts per spur gear revolution:

., 4counts =20 motorrevs. 160,000 encoder counts

2000 lines - = .
line 1 gear rev. per spur gear revolution

3. Then check the value of the User Units to Counts ratio. The ratio must be
in the 8:1 to 1:32 (8 to 0.03125) range and the two numbers must be in
the 1 to 65535 range.

4503.78 User Units / 160,000 encoder counts 6.02815 or 1:35.5

This ratio is too small, so something must be changed. Any of the
following system components could be changed tsolve the problem:

'H  Change the spur gear diameter to 15.92 inch or larger
'H  Change the encoder lines per revolution to 1800 dess
'H  Change the gear reduction to 18:1 or less

'H  Change the desired programming unit to 0.001 inch

By far, the easiest component to lsange is the desired programming unit
to 0.001 inch.

4. Recalculate to determine the revised User Units per revolution using
0.001-inch programming unit.

14.336 inches diameter * pi = 45.0378 inches circumference

45.0378 inches /0.001-inch programming unit = 45,037.8 User Units per
revolution of spur gear

Thus, the User Units to Counts ratio is 45,038 / 160,000 = 0.2815 or
about 1:3.6, which is within the valid ratio range.

So, a 45,038 / 160,000 ratio would be used except that 160,000 is
larger than the maxmum 65,535 range value. Dividing both nhumbers
by 10 solves this to make the ratio 4,504 / 16,000. Note that in the
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above exanple, we simply reduced the fraction and ignored the slight
rounding error

Ml ¢ kcrfmb md _tmgbgle T pmesratingsl ed ggq
a fraction. From the previous example, any number set that produced
a 0.2815 ratio could be used. An example 2815 / 10000.

Another approach is to rationalize the fraction (reduce it to its lowest
terms). This is done by evenly dividing botithe numerator and
denominator by successively smaller prime numbers, beginning with
the largest prime that will evenly divieg into both the numerator and
the denominator, untii no more division without remainders is
possible.

Always maintain an exact integr fraction, a decimal ratio expressed as a fraction,

or a rationalized fraction when configuring the User Units to Countstio for the

best accuracy. The user must determine if the rounding error, if present, is of
significance. A rotary mode applicatiorthat always operates in one direction will
_aasksj _rc pmslbgle cppmpqgq mtcp rgkc _IDb
_aasksj _rc cppmp dmp rfc jclerf md rp_tc]j

5.02 Overtravel Limit Switch. Selects whether the DSM00 Series module uses the
hardware over travel limit switch inputs.

DISABLEDthe faceplate overtravel inputs (INO9 and INQ) may be used as general
purpose motion program flow control and program branching inputs (assigned to
CTLOX CTL24).

ENABLED indicates that the DSM300 will check the axis over travel inputs
continuously, every 10 milliseconds whenever the %I Drive Edeth input is true. If
either limit switch opens (the input goes to logic zero, Off) all motion is immediately
commanded to stop. No deceleration control is active; the servo velocity command
is set to zero. Thesolid-state axis enable relay will not openntil after the %Q Enable
Drive command is set to zero. An error code indicating which limit is tripped is
reported to the %Al Axis Error Code. At thjmint, only one DSM314 action is
allowed: the appropriate %Q Jog and %Q Clear Error bits may be used|smeously

to back away from the Limit Switch. The %Q Clear Error bit must be maintained ON
to Jog off the limit switch.The user may also manually move the disabled axis off the
limit switch. After the alarm is cleared, normal operation may resume.

ACAUTDN

Force D/A commands ignore the limit switches and should be used with caution.
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Drive Ready InputEnables or disables the Drive Ready input for Analog Servos. This
configuration item is ignored for a Digital Servo or Auxiliarsixis, If the Drive Ready
input is enabled, the Drive Ready faceplate input signal (IN4) must be turned on (set
to Ov) within 1 secondafter the Enable Drive %Q bit is turned on. If the Drive Ready
faceplate input is turned off while the Drive Enabled %l bit is on, error co@®h will

be reported and the axis will stop. The Drive Ready Input configuration should be set
to Disabledfor Analog Servos that do not provide a compatible Drive Ready output
signal.

High Position Limit.(User Units). When moving in the positive déection, the Actual
Position will roll over to the low limit when this value is reachedhe Position Limis
can be used for continuous rotary applications when the Software End of Travel
configuration is set to Disabled.The High Position Limit should alays be set one
User Unit smaller than the desired cycle. For example, a 360° machine would have a
High Postion Limit setting of 359. At the next count past 359, the count would roll
over to the value set in the Low Position Limit parameter (0 in this exae). For
proper operation, the rollover modulus (High Position Limit Low Position Limit +1)
must alwaysbe greater than the distance traveled by the axis in one position loop
sample time (normally 2 ms).See Appendix C for considerations when using an
absolute mode encoder. Default: 8,388,607.

Low Paosition Limit. Low Pos Limit (User Units). When movingn the negative
direction, the Actual Position will roll over to the high limit when this value is
reached. .The Position Limits can be used for ctinuous rotary applications when
the Software End of Travel configuration is set to Disabled. For properesption, the
rollover modulus (High Position Limit- Low Position Limit +1) must always be
greater than the distance traveled by the axis in one pd&in loop sample time
(normally 2 ms).See Appendix C for considerations when using an absolute mode
encoder. Default: - 8,388,608.

High Software EOT LimitHigh Software End of Travel Limit (User Units). If the limit
is enabled and the DSM314 is pragmmed to go to a position greater than the High
Software EOT value, an error will result and the DSM314lIwiot allow axis motion.

If the Follower control loop is enabled, the High Software EOT Limit is ignored for
slave axis motion resulting from mastemxis commands. The limit only applies to
slave axis motion resulting from internally generated jog and mabn program
commands. The limit is always ignored for Move at Velocity %AQ commands.
Default: +8,388,607.

In Analog or Digital Servo modesthe High Software EOT limit is used only when the
Software End of Travetonfiguration is set to Enabled. If the Hilg Software EOT Limit
is enabled and its value is more positive than the High Position Limit, the High
Software EOT Limit will internally be set equdb the High Position Limit. Axis error
code 17h will also be reported, indicating that the limit has beeadjusted. The High
Software EOT Limit is ignored for Jog commands if the Position Valid %I bit is off.

In Auxiliary Axis mode the High Software EOTIimit has separate purposes
depending on the setting for Software End of Travel:
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Software End of Traveset to Enabled- Motion Programs and Jog commands
are restricted to the High Software EOT Limit value. A Move at Velocity %AQ
Command can cause Commandg Position to exceed the EOT limit.
Commanded Position will roll over at the maximum positive and negative

positionvalues(0 * / 25* 261* 426 &) 0*/ 25*261*425

Software End of Travedet to Disabled- The High Software EOT Limit is used as
the rollover value for Commanded Position. Motion Program, Jog and Move at
Velocity commands will all cause Commanded Position to roll over at the High
Software EOT Limit.

Low Software EOT Limit.ow Software End of Travel Limit (User Units). If the linmst
enabled and the DSM314 is programmed to go to a position less than the Low
Software EOT, an error will result and the DSM314 will not allow axis motion. If the
Follower control loop is enabled the High Software EOT Limit is ignored for slave
axis motion resulting from master axis commands. The limit only applies to slave axis
motion resulting from internally generated jog and motion program commands.
The limit is always ignored for Move at Vetity %AQ commands.Default: -
8,388,608

In Analog or DigitalServo modes the Low Software EOT limit is used only when the
Software End of Travetonfiguration is set to Enabled. If the Low Software EOT Limit
is enabled and its value is more negative thathe Low Position Limit, the Low
Software EOT Limit will intenally be set equal to the Low Positiohimit Axiserror
code 17h will also be reported, indicating that the limit has been adjusted@he Low
Software EOT limit is ignored for Jog commands if tHosition Valid %l bit is off.

In Auxiliary Axis modethe Lav Software EOT limit has separate purposes depending
on the setting for Software End of Travel

Software End of Traveset to Enabled- Motion Programs and Jog commands
are restricted to the Low &ftware EOT Limit value. A Move at Velocity %AQ
Command can cause Commanded Position to exceed the EOT limit.
Commanded Position will roll over at the maximum positive and negative
positionvalues (0 * / 25*261* 426 &) 0*/ 25*261* 42

Software Ed of Travelset to Disabled- The Low Software EOT Limit issed as
the rollover value for Commanded Position. Motion Program, Jog and Move at
Velocity commands will all cause Commanded Position to roll over at the Low
Software EOT Limit.

Software Enl of Travel.Enables or disables the High Software EOT Liraitd Low
Software EOT Limit. DefaultDisabled

Velocity Limit. Axis Velocity Limit (User Units/sec). The Velocity Limit applies to the
sum of all velocity command sources for an axis, includj the internal path
generator and external follower mastelaxis commands. If a servo velocity command
exceeds the limit, error code F2h will be reportedand the servo command will
internally be set to the limit value. Default1,000,000
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Command Direction. Allows an axis to be configured for unidirectional obi-
directional operation. If unidirectional operation is selected (Positive Only or
Negative Only), servo commands in the opposite direction will not be sent to the
servo position log. Default: Bt directional

Axis DirectionForall digital servos, aconfigured axis direction of Normaldefines the
positive axis direction agounterclockwise (CCW) motor shaft rotation when viewed
looking into the motor shaft. A configured axis direction of Reverse defines the
positive axis direction as clockwise (CWhatft rotation.

For analog servos, a configured axis direction of Normal defines the positiagis
direction as encoder channel A leading channel B. A configured axis direction of
reverse defines the positive axis direction as encoder channel B leading ahenA. In
practice, the axis direction configuration allows the user to easily reverse theotion
caused by all commands without having to change the motion program. Default:
Normal

Feedback Source.This configuration item is unused in the present DS814
firmware. It must be set to Default.

Feedback Mode.Only used when the Axis Mode iset to Digital Servo. This item
configures Incremental or Absolute feedback type forthe serial encoder.
Incremental means the serial encoder is being used as acriemental encoder and
encoder battery alarms will not be reported. Absolute means the seti@ncoder is
being used as an absolute encoder (encoder backup battery installed), which
maintains position if system power is cycled. In Absolute mode, encoder haty
alarms will be reported. See appendix C, Position Feedback Devices, for more
informatio n. Default: Incremental

Reversal CompensationA compensation factor that allows the servo to reverse
direction and still provide accurate positioning in systas exhibiting backlash.
Backlash is exhibited by a servomotor that must move a small amoufhbst motion)
before the load begins moving when direction is reversed. For example, consider a
dead bolt door lock. Imagine the servo controls the key in the lo@dnd the feedback
reports bolt movement. When the servo turns the key counterclockwise, the dit
moves left. However, as the

servo turns the key clockwise, the bolt does not move until the key turns to a certain
point. The Reversal Compensation feature add® the necessary lost motion to
quickly move

the servo to where motion will begin on the fedback device. The DSM314 removes
the compensation distance when a move in the negative direction sommanded
and adds the compensation distance before a move inhe positive direction.
Default: 0.

Note: Reversal compensation is not available iffoaver Control Looponfiguration is set
to Enabled.

115



User Manual Chapter 4
GFK1742F Jan 2020

5.15 Drive Disable Delay.Servo Drive Disable Delay (milliseconds). The time delay from
the time the zero-velocity command is received until the drive enable (digital servo
MCON) signal switches off. Disable Delay is effective when the Enable Drive %0Q bit is
turned off or certain error conditions (Stop Mode) occur. Disable Delay should be
longer than the worst-casedeceleration time of the servo from maximum speed.
Because turning OFF the Enable Drive %Q bit stops the DSM314 from commanding
the servo, there are times when the drive enable signal should stay ON. For example,
if the servo runs into an End of Travel Limand the drive enable signal was
immediately turned OFF due to the error, the servo may continue moving until it
coasted to a stop. Thus, to allow the DSM314 to command and control a fast stop,
the Drive Disable Delay should be longer than the deceleratidime of the servo
from maximum speed.

The disable delay may be used to control when torque is removed from the motor
shaft. Applications using an electremechanical brake generally need time for the

brake to engage prior to releasing servo torque. The ¢ty should be set to a value

longer than the engagement time for the brake. Default100.

5.16 Jog Velocity.Jog Velocity (User Units/second). The velocity at which the servo moves
during a Jog operation. Jog Velocity is used by motion programs when no &ty
command is included in the program. Jog Velocity is always used by the %AQ Move
Command (27h). Default:1000.

5.17 Jog Acceleration. Jog Acceleration Rate (User Units/second/second). The
acceleration and deceleration rate used during Jog, Find Homilove at Velocity,
Abort All Moves andNormal Stop operations. ANormal Stop occurs when the PLC
switches from Run toStop or after certain programming errors (refer to Appendix
A). Jog Acceleration is used by motion programs when no Acceleration command is
included in the program. Jog Acceleration is always used by the %AQ Move
Command (27h). The value of Jog Acceleration should be set high enough to
perform satisfactorily during Abort all Moves and Normal Stop operations. Default:
10000.

Note: Aminimum vdue after scaling is used in the DSM314. This value is determined by the
rule: Jog Acc * (user units/counts) >= 32 counts/sec/sec.

5.18 Jog Acceleration Mode.Jog Acceleration Mode (LINEAR or-G3JRVE). The
acceleration mode for Jog, Find Home, M@& at Velaity, Abort All Moves and
Normal Stopoperations. ANormal Stopoccurs when the PLC switches from Run to
Stop or after certain programming errors (refer to Appendix A). LINEAR (constant
acceleration) causes commanded velocity to change linearlyith time. SCURVE
(jerk limited acceleration) causes commanded velocity to change more slowly than
the linear mode at the beginning and end of acceleration intervald4otions using S
Curve acceleration require twicghe time and distance to change velocitgompared
to motions using the same acceleration value with Linear acceleratiom order to
maintain equal machine cycle times, an -8urve motion profile requires an
acceleration value (and peak motor torque) twice as large as the equivalent Linear
acceleration motion profile. Therefore,a tradeoff between motor cost and machine
cycle time may be necessary. DefaultINEAR
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Home Position. Home Position (User Units). The value assigned to Commanded

Positionwhen a Find Home cycle completes.

Home COffset. Home Position Offset (User Units). A value added to or subtracted

dpmk rfc qcptmog dgl _|j gr mnngl e rHomgel

r

Offset adjusts the final servo stopping point relative to the encoder marker. See

chapter 6 for details onthe home cycle. Default:0.

Final Home Velocity Final Home Velocity (User Units/second). The velocity at which
the servo seeks the final Home Switch transition and Encoder Marker pulse at the

end of a Find Home cycle. This velocity is also used foe home cycle MOVE+ and

MOVE modes. See chapter 6 for details on the home cycle. Final Home Velocity
must be slow enough to allow a 10 millisecond (filter time) delay between the final

Home Switch transition and the Encoder Marker pulse. Defau00

servo seks the initial Home Switch transitions during the Find Home cycle when the
Home Mode is configured for HOMESW. If desired, Find Home Velocity can be set to

a high value to allow the servo to quickly locate the Home Switch. Default: 2000

Home Mode. Find Home Mode. The method used to find home during a Find Home
cycle. HOME SWITCH indicates that a Home Switch is to be monitored to Find Home.

MOVE+ and MOVE specify direct positive and negative movement to the next

uf cl

encoder marker at the FinakHome Velocty. Qc ¢ af nr eéPmgradnmedi L ml

Kmrgml*d dmp bcr gjg ml moves, afdriviove M@ddesa | ¢ *

Default: HOMESW.

Return Data 1 Mode and Offset, Return Data 2 Mode and Offséhese configuration

parameters allow alternate data to be rported in the User Selected Data 1 and User
Selected Data 2 %Al location for each axis. The alternate data includes information

such as Parameter memory contents and the DSM314 Firmware Revision.

There are two Return Data configuration parameters, a modekction and an offset

selection. The mode parameter selects the Return Data type. The offset parameter
is only used when the Parameter Data mode (18h) is selected. Mode default = 0

(Torgue Command). Offset default = 0. The following Return Data selectionare
allowed:
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Table 34: User Selected Return Data

Digital |Analog |Analog Selected Return Data Data Data Offset

Torque | Velocity Mode
Y Y N Torque Command 00h not used
Y Y Y DSM Firmware Revision 10h not used
Y Y Y DSM Firmware Bild ID No. (hex) |11h not used
Y N N Absolute Feedback Offset (cts) 17h not used
Y Y Y Parameter Data 18h Parameter
Number (Oi 255)
Y Y Y CTL bits 132 19h not used
Y Y Y Analog Inputs - Axis 1 1Ch not used
Y Y Y Analog Inputs- Axis 2 1Dh not used
Y Y Y Analog Inputs- Aux 3 1Eh not used
Y Y Y Analog Inputs- Aux 4 1Fh not used
Y Y Y Commanded Position (user units) | 20h not used
Y Y Y Follower Program Command 21h not used
Position (cts)

Y Y Y Unadjusted Actual Position (cts) |28h not used
Y Y Y Unadjusted Strobe 1 Positior(cts) |29h not used
Y Y Y Unadjusted Strobe 2 Positior{cts) | 2Ah not used

Torque Commandis scaled so that +/10000 = +/+ 100% torque.

DSM Firmware Revisions interpreted as two separate words for majeminor
revision codes.

DSM Firmware Build IDs interpreted as a single hex word.

Absolute Feedback Offsets the position offset (in countg that is used to initialize
Actual Position when a digital Absolute Encoder is used. Actual Position = Absolute
Encoder Data + Absolute Fedihck Offset.

Analog Inputsprovides two words of data for each axis: low word = AIN1 and high
word = AIN2. The datas scaled so that +/32000 = +/ 10.0v.

Commanded Position (user units)s a copy of the Commanded Position %Al data
reported for each axis Refer to Chapter 5.

Follower Program Command Positior(cts) is the active commanded position (in
feedback counts)updated and used by the internal motion command generator.
Refer to Chapter ¢ Combined Follower and Commanded Motion.

Unadjusted Actual Paition is the accumulated actual position (in counts, not user

units) with a 32-bit binary rollover valueof -2,147* 26 1 * 426 @& ) 0*/ 25* 261
Find Home or Set Position command sets the Unadjusted Actual Position to a value

equal to the %Al Actual Positipdata scaled to counts. For details on the operation

md S| _bhsqrchb ?2ars _|j Nmggr tmdl * pcdcp rm T Pc
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Unadjusted Strobe 1 Positions the value of Unadjusted Actual Position captured
when a Strobe 1 input occurs.

Unadjusted Strobe 2 Paision is the value of Unadjusted Actual Position captured
when a Strobe 2 input occurs.

At least three PL@weeps or 10 milliseconds (whichever represents more timejust
elapse before the new Selected Return Data is available in the PLC.

Cam Master 8urce. This configuration item is unused in the present DSM314
firmware.

Follower Control LoopWhen this configuration item is set to Enabled, the servo axis
will follow a master axis input in addition to the standard internally generated
motion functions. Default: Disabled

Ratio A Value and Ratio B Valug:ollower Control Loop must be Enabled) Th&over
B ratio sets the follower slave/master gear ratio.

A * Master Reference Counts
B

Follower Axis Motion (counts) =

The range for A i$ 32,768 to +32,767 and B is 1 to +32,767. When A is negative, the
slave axis will move in the opposite direction from the master. The DSM firmware
supports A/B slave/master fotbwer ratios in the ranges of 32:1 to 1:10,000. Default:

Follower Master Source 1(Follower Control Loop must be Enabled.) Configures
follower Master Axis Source 1. Allowed choices are Commanded or Actual Position
for any of the 4 axes (aslongg gr 6qg _ amldgespchb _vgq',
active when the Follower Master Source Select %Q bit is OFF.

Cmd Position or Actual Position Da slave axis should not be selected as a master
source for that axisIf an unconfigured axis is selectetbr Follower Master Source 1,

it will be ignored. Default: None. Refer to Chapter 8 for information on follower
mode.

Follower Master Source 2(Follower Control Loop must be Enabled.) Configures
follower Master Axis Source 2. Allowed choices are Camanded or Actual Position
dmp _Iw md rfc 2 _vecqg &_g jmle _ g grogq
when the Follower Master Source Sete %Q bit is ON.

Cmd Position or Actual Position of a slave axis should not be selected as a master
sourcefor that axis.If an unconfigured axis is selected for Follower Master Source 2,
it will be ignored. Default: None. Refer to Chapter 8 for informatiam on follower
mode.
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5.30 Follower Enable Trigger.Follower Enable Trigger Input. Selects the control bit,
CTLOXCTL32, to be used as the Follower Enable trigger input. The follower axis is
enabled when the selected trigger input transitions ONind the Enable Follower %Q
bit is also ON. After Follower ignabled, the PLC Enable Follower %Q bit and an
optional Follower Disable trigger bit controls the active state of the following
function. None means the follower axis is enabled only by the Enable FollovééQ
bit. Default: None.

5.31 Follower Disable Triggr. Follower Disable Trigger Input. Selects the control bit,
CTLOXCTL32, to be used as the Follower Disable trigger input. The trigger input is
tested only when the Enable Follower %Q bit is ON. When taeable Follower %Q bit
is ON, an OFF to ON trangitin of the trigger bit will disable the follower. Turning OFF
the Enable Follower %Q bit immediately disables the follower, regardless of the
disable trigger configuration. Default:None.

5.32 Follower Disble Action. Stop means the follower will immediatey decelerate to
zero velocity at the configured Follower Ramp Acceleration rate. Inc Position means
the follower will continue at its present velocity, then decelerate and stop after a
specified distancehas elapsed. The incremental distance is specifiad & parameter
register for each axis:

P227 = Axis 1 Incremental distance
P235 = Axis 2 Incremental distance
P242 = Axis 3 Incremental distance
P250 = Axis 4 Incremental distance

The incremental distance epresents the total actual position change that wilbccur
from the point where the follower is disabled until it stops.

A configuration of Abs Position is not supported in the present DSM314 firmware.
Default: Stop

5.33 Ramp Makeup Acceleration. Follower Ramp Makeup Acceleration (uu/se&d).
Specifies the aceleration used to:

'H Accelerate the follower axis to match master velocity after the follower is
enabled (sector AB in Figuré0),

'H  Make up the master command counts lost during follower acceleration (secto
BC andDE in Figures0),

‘H Decelerate to a stop afte the follower is disabled (sector FG in Figuf®).
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Figure 60: Velocity profile during the follower ramp cycle
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5.34 Ramp Makeup Mode.Choices are Makeup Time or Makeup Velitg, explained
below.

'H Makeup Time Modei in this mode the makeup process takes the amount of
time specified by Ramp Makeup Time parameter (refer to Figu®). This is the
default mode.

'H Makeup Velocity Modei This made is reserved for future use.

5.35 Ramp Makeup Time. Follower Acceleration Ramp Makeup Time (milliseconds).
Specifies the time in milliseconds used to make up the master command counts lost
during a follower acceleration ramp. If the distance correction is not possible in the
configured makeuptime (because the value is too small) then the correction time is
longer, and a warning error is reported. This setting only has an effect when the
Ramp Makeup Mode is set to Makeup Time.

If an acceleration ramp without any correction for lost counts is ddred,
Makeup Time should be set to 0. In this case, the motor wilyrschronize
velocity relative to the master, but will not attempt to correct for any positional
deviation that occurs while the follower axis is accelerating.

Makeup time has a minimum vale of 10, so for values entered in the range of
/| & . sqc [/ . glgrc_b,

Default: 0.

Refer to Chapter 8, Follower Motion, Follower Axis Acceleration Ramp Control
section, for a much more detailed discussion of this feature

5.36 Ramp Makeup VelocityThis fieldis reserved.
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Tuning Data

The DSM314 Tuning tabs are used tmonfigure Servo axis tuning data. Parameters such as
Motor Type, Velocity at Max Cmd, Velocity Feed Forward Percentage, and Position Loop
Time Constant are configured in these tabs. From one four Tuning tabs may appear in the
DSM314 configuration window, one tab for each Servo axis configured in the Settings tab.

Rfc Isk cpq gl rfc TPcdd amj skl md rfc r _
Table 35: Tuning Tab Items
Configuration Parameter | Description Values Defaults | Units Ref
Motor Type Motor Type . ®e43313 0 N/A 6.01
Analog Servo Command Analog Servo Command Typ{ Velocity Velocity N/A 6.02
Torque Mot 1)
Position Error Limit Position Error Limit 100...60,000 60,000 User Units | 6.03
In Position Zone In Position Zone [ ed . * . .. 10 User Units | 6.04
Pos Loop Time Constant Position Loop Time Constant|. &4 3313 1000 0.1 mSec |6.05
Velocity at MaxCmd Velocity at Maximum 256.. MaxVeluu™°*2 | 100,000 | UserUnits | 6.06
Command
Velocity Feed Forward Velocity Feed Forward el 0. .. 0 .01% 6.07
Percentage Percentage
Acceleration Feed Forward Acceleration Feed Forward |. &/ 0. . . 0 .01% 6.08
Percentage Percentage
Integrator Mode Position Loop Integrator Off Off N/A 6.09
Mode Continuous
Servo Null
Integrator Time Constant Position Loop Integrator Timg . a/ . . . . 0 mSec 6.10
Constant
Velocity Loop Gain Velocity Loop Gain . ®43313 16 N/A 6.11

Configuration

Note:
Torque Mode is supported in DSM firmware version 3.0 or later

1  See Tabl87 for calculating MaxVelUu.

6.01 Motor Type. Selects the type of AC servomotor to be used with the DSM314 in
Digital Mode ONLY. The DSM314 internally stores setup motor parameter tables for
each of the motors supported. A motor type of (disable sdigital servo ntrol by
the DSM314 for the digital servo axisMotor type must be set to 0 when no digital
servo isattached if any %Q bit commands or %AQ data commands will be sent to the

axis.Supported Motor types are listed in the tables below.

The Motor Type must kg 0 for ANALOG Mode or if no motor is attached to the axis.
Default: 0.

Motor part numbers are used todetermine the proper Motor type code and are in
the form ZAOEBxxxxyyyy, where xxxx represents the motor specification field. For
example: When readinga motor number from a motor label of ZA06B0032-B078,
the motor specification digits 0032 indicate the motor model of b2/3000. The b
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Series table references the Motor Type Code (36) needed for the configuration field.
Supported Motor types are listed in tte tables below. The list of supported motors
may be expanded in future releases.

a Series Servo Motor

Motor Type Code Motor Model Motor Specification
61 a 1/3000 0371
46 a 2/2000 0372
62 a 2/3000 0373
15 a 3/3000 0123
16 a 6/2000 0127
17 a 6/3000 0128
18 a 12/2000 0142
19 a 12/3000 0143
27 a 22/1500 0146
20 a 22/2000 0147
21 a 22/3000 0148
28 a 30/1200 0151
22 a 30/2000 0152
23 a 30/3000 0153
30 a 40/2000 0157
29 a 40/FAN 0158
a L Series Servo Motor

Motor Type Code Motor Model Motor Specifi cation

56 a L3/3000 0561

57 a L6/3000 0562

58 a L9/3000 0564

59 a L25/3000 0571

60 a L50/2000 0572
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Motor Type Code Motor Model Motor Specification
7 a C3/2000 0121
8 a C6/2000 0126
9 a C12/2000 0141
10 a C22/1500 0145

a HV Series Servo Motor

Motor Type Code

Motor Model

Motor Specification

3
4
5

a 12HV/3000
a 22HV/3000
a 30HV/3000

0176
0177
0178

a M Series Servo Motor

Motor Type Code Motor Model Motor Specification
24 a M3/3000 0161
25 a M6/3000 0162
26 a M9/3000 0163

b Series Servo Motor

Motor Type Code Motor Model Motor Specification
13 b 0.5/3000 0013
35 b 1/3000 0031
36 b 2/3000 0032
33 b 3/3000 0033
34 b 6/2000 0034

bM Series Servo Motor

Motor Type Code Motor Model Motor Specification
115 bM 0.5/5000 0115
116 bM 1/5000 0116

6.02 Analog ServoCommand. The Analog Servo Command determines whether the
analog command issued by the DSM300 series module is a velocity or torque
command. The torque command selection is supported in the DSM314 firmware 3.0
or later. Default: Velocity
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6.03 Position Error Limit. Position Error Limit (User Units). The Position Error Limit is the
maximum Position Error (Commanded Position Actual Position) allowed when the
DSM314 is controlling a servo. Position Error Limit shauhormally be set to a value
10% to 20%igher than the highest Position Error encountered under normal servo
operation. Default: 60000.

The Position Error Limit range formula is:
256 x (user unitstounts) PositionError Limit 60,000 x (user units/cours)

If Velocity Feedforward is not usedPosition Error Limit can be set to a value
approximately 20% higher than the Position Error required to produce a 400pm
command. The Position Error (User Units) required to produce 4000-rpm
command with 0% Velody Feed forward is:

Position Error (usr units) = Position Loop Time Constant (ms) x Servo Velocity @ 4000 rpm

(user units/sec)

1000
Example
The userunits counts ratio is 2:1 and the Position Loop Time Constant is 50 ms.

Step 1:

Calculate sero velocity at 4000 rpm = (2 userunits/count) x (8192 counts/rev) x (4000 revs/minute)

(60 seconds/minute)

= 1,092,266 user units/second
Step 2:

Calculate Position Error at 4000 rpm = (50 milliseconds) 221266 user units/second)

1000 milliseconds/second
= 54613 user units
If Velocity Feedforward is used to reduce the following error, a smaller error limit

value can be used, but in general, the error limitalue should be 10%20% higher
than the largest expected following error.

Note: An Out of Sync error will occur and cause a fast stop if the Position Error Limit Value is exceeded
by more than 1000 counts. The DSM314 attempts to prevent an Out of Synbyetemporarily
halting theinternal command generator whenever position error exceeds the Position Error Limit.
Halting the command generator allows the position feedback to catch up and reduce position
error below the error limit value.

If the feedbacldoes not catch up and the ptien error continues to grow, the Out of Sync
condition will occur. Possible causes are:

Erroneous feedback wiring
Feedback device coupling slippage

Servo drives failure.

AP W N PF

Mechanically forcing the motor/encoder shaft past theservo torque
capability.
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5. Commanded motor acceleration or motor deceleration that is greater
than system capability.

In Position Zoneln Position Zone (User Units). When the Position Error is less than
or equal to the activeln Position Zonevalue, the In Zone %dbit will be ON. Default;
10.

Pos Loop Time Constant (0.1ms)Position Loop Time Constant (units = 0.1
milliseconds). The desired servo position loop time constant. This value configures
the amount of time required for the servo velocityoutput to reach 63% of its final
value when a step change occurs in the Velocity command. The lower the value, the
faster the system response. Values that are too low will cause system instability and
oscillation. Default: 1000 = 100 ms.

Note: Foraccurateommanded velcity profile tracking, Pos Loop Time Constant should be 1/4
to 1/2 of the MINIMUM system acceleration or deceleration timeexaonple,if the
fastest acceleration that must occur occupies 100msec of time the Pos Loop Time
Constant should & between 25d 50msec. To maintain system stability, use the largest
value possible.

For users familiar with servo bandwidth expressed in rad/sec:
Bandwidth (rad/sec) = 1000 / Position Loop Time Constant (ms)
For users familiar with servo gain expressed ipm/mil:

Gain (ipm/mil) = 60 / Position Loop Time Constant (ms)

Table 36: Gain / Bandwidth / Position Loop Time Constant

Gain (ipm/mil) | Bandwidth (rad/sec) |Position Loop Time Constant (ms)
0.5 8.5 120

0.75 12.5 80

1.0 16.6 60

15 25.1 40

2.0 33.4 30

25 41.8 24

3.0 50 20

For applications that do not require feedback control or employ very crude
positioning systems, anOpen Loop Modeexists. Setting a zero Position Loop Time
Constant, which indicates that the positioning lo@ is disabled, selects this mode.
Note that in Open Loop Mode, the only way to generate motion is to program a nen
zero Velocity Feedforward. The Position Error i® longer used to generate motion
because Position Error is based on position feedback angéh Loop Mode ignores
all feedback.

ACAUTION

For Analog Axes, the Position Loop Time Constant will not be accurate unless the
Velocity at Max Cmd value is set cagctly.
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Velocity at MaxCmd (User Units/Second.) All DSM314 analog servo functions
depend on this value being correct for proper operation.

For Digital Servo Mode, the Velocity at Max Cmbnfiguration field is not used.

For Analog Servo Mode ivelocity Mode, the Velocity at MaxCmd configuration
field is the Actual Servo Velocity (User Unitsécond) desired for a 10 Volt DSM314
analog velocity command output to the servo. The Force D/A Output %AQ
Immediate Command and the Actual Velocity %Astatus word can be used for a
command voltage to empirically determine the proper configuration value fi
necessary.

For Analog Servo Mode in Torque Mode, the Velocity at Max Camhfiguration field
is the maximum velocity that the user desires the servo tioe able to run. The value
is determined by the capabilities of the servo system being controlled anche
capabilities of the drivenload.

In Digital Mode only, if the user sends the DSM314 a velocity command that exceeds
the servo system capability, the BM314 will clamp that command value at the
appropriate maximum motor velocity boundary.Note that no emor will be reported
back to the DSM314.

Qcc ?nncl bgw Bfbi sl gt e Bgegr _|j b 21
information on determining the correct value.

Default: 100000.

ACAUTION

The Velocity at 10V must be configured correctly in order fahe analog servo Pos
Loop Time Constant and Velocity Feedforward factors to be accurate.

Velocity Feed Forward (0.01%)/elocity Feed forward gain nits = 0.01 percent).
Rfc Amkk _| bcb Tcjmagrw ncpaclr _ec rf _r
velocity command output. Increasing Velocity Feedforward causes the servo to
operate with faster response and reduced position error. The optimum value for
each system has to be determined individually. For Digital Servos, 9¥&ocity Feed
Forward Percentge value is a good starting point. For analog servos, 70% is a good
starting point. The servo system capabilities will determine the optimum value. If
Velocity Feed Forwardis changed,Pos Err Limitnay require adjustment. Default: 0.

ACAUTION

For AnalogAxes, the Velocity Feed Forward Percentage will not be accurate unless
the Velocity at MaxCmd value is first set correctly.
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Acceleration Feed Forward Percentagélhis configuration item is not used in the
current DSM314 firmware.

Integrator Mode Integrator Mode. Position loop position error integrator operating
mode. Off means the integrator is not used. Continuous mean$é integrator runs
continuously even during servo motion. Servo Null means the integrator only runs
when the Moving %l stata bit is OFHAntegrator Mode should normally be set to Off.
Continuous mode may be used for Follower operation only when a constaot
slowly changing master velocity is expected. This parameter should not be used to
dampen disturbances in the position lop feedback. Never select Continuous for
point to point positioning applications. Default: OFF

Integrator Time Constant Integrator Time Constant (milliseconds). This is the
position loop position error integrator time constant. This value indicateshe time
required to reduce the position error by 63%. For example, if the Integrator Time
Constant is 1000 (1 second), the PositioRrror would be reduced to 37% of its initial
value after 1 secondA value of zero turns off the integratorlf used, the Inegrator
Time Constant should béb to 10 times greater than the Position Loop Time Constant
to prevent instability and oscillation.Default: 0.

Velocity Loop GainJsed to set velocity loop gain. This applies to Digit8lervos and
Analog Torque Mode Sevos only.This parameter is not used for Analo§ervos in
Velocity Mode. The formula

Load Inertia (J,)

Motor Inertia (Jy)

x 16

Velocity Loop Gain

can be used to select an initialelocity loop gain value. The allowable value range is
0 to 255. The value of 0 should be used if the motor shaft is not attached tdaad.
Default: 16 (load inertia equals motor inertia).

Computing Data Limit Variables

The data limit values for parametes MaxPosnUu, MaxVelUu, and MaxAccUu, referred to in
some of the tables in this chapter, can be calculated using the following formulas:

Table 37: Computing Data Limit Variables

Formulas for Computing Data Limit Variables

Position Limit MaxPosnUu

Acceleration Limit
MaxAccUu

Velocity Limit MaxVelUu

If uuicts >=1:1

MaxPosnUu = 536,870,912

Else (uu:cts < 1:1)
MaxPos\Uu = 536,870,912 *
uu/cts

MaxVelUu = 1,000,000*
uu/cts

If uu:cts >= 1:1
MaxAccUu = 1,073,741,823
Else (uu:cts < 1:1)
MaxAccUu = 1,073,741,823*
uu/cts
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Advanced Tab Data

The Advanced Tab allows up to 16 custom tuning parameters and associated data to be
entered for each axis. Although the Advanced Tab has 16 rows for entering axis tuning
parameter data, the DSM314 Release 1.0 firmware only allows Entry rows 1 and 2 to be
used. The figure below shows data in the cells for Axis 1 on Entry rows 1 and 2. Bx@Mvare
version 3.0 or later removes this restriction.

Figure 61: Advanced Tab

Sattmgs] SNP Pnrll CTL Bisl Output Blts] Az #1 I iz ﬂ2| s uﬂ Tuning #1 | Tuning #2  Advanced IPDWEI Eﬂnsumcliﬂnl
Entry Axis 1 Pan # [Axis 1 Data [Axis 2 Par # [Axis 2 Data [Axis 3 Par # [Axis 3 Data \Aail

1 2 o 0 1] 0
10
1]

Entry Row | ———»
Entry Row 2——>

@
cCoococoCcooOooCOoO0CoooOw
coocococooo00ooo

ocoocococoooooooooo
coooocoooooooooo
cooococooooo0 o000
cooococoooooooooo

E
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Tuning Parameter 1 Sets Digital Encoder Resolution (for digital servos onlygettings other
than O result in a derating of the maximum supported rotor speed. Note that, for settings
I'b /* gmkc kmrmpqo k_vgksk gncctiedgpeedg!| eq _p
shown in the table. Range of allowable settings:i03. In Figure61 above, Tuning Parameter
1 is set to a value of 2 for Axis 1.

Table 38: Tuning Parameter 1 Values

Tuning Parameter 1 Values Counts/Revolution Maximum Spprted Motor Speed

0 8192 44001,2
1 16384 36622

2 32768 1831

3 65536 915

Note:
il Default setting

T QOmkc kmrmpgod k_vgksk dewleebnthetablegl e gq j mucp rf _|I

Tuning Parameter 3 Sets minimum velocity output (millivolts) for analogservos. Allowed
data range is 0-1000 millivolts. The recommended setting is 5 10mv, or just enough to
make the servo pull in to +/1 count of position error. In Figure 4.2 above, Tuning
Parameter 3 is set to a value of 10 for Axis 1.
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Tuning Paramete 6: Sets the encoder resolution. The parameter is only used in torque
mode. For correct torque mode operation, this value must be set to the number of
guadrature encoder counts (4X encoder lines) generated by the motor feedback device per
revolution. The user can determine the value from the feedback device specification. As a
double check, the user may wish to connect the feedback device to the DSM am@nual
rotate the motor shaft one revolution. The reading on the DSM %Al data for actual position
should closely match (variations are caused by the accuracy of manual turnispaft one
revolution) the value placed in this parameter. The allowed range is 12767
counts/revolution. The default value is 4096 counts per revolution

Tuning Parameter 7 Sets thevelocity regulator proportional gain. The parameter is only
used in torque mode. The proportional gain is multiplied by velocity error (velocity
command - velocity feedback) to generate the portion of the torque command due to the
proportional term. Correctly setting this value will determine how well the velocity
regulator performs in the control system. Appendix D describes a method to correctly tune
this parameter. The allowable range for the velocity loop proportional gain term is-82767.
The defaultvalue is 1500.

Tuning Parameter 8 Sets the velocity regulator integral gain. The parameter is only used in
torque mode. The integral gain is the term multipli@ by the area of the velocity error
(velocity command - velocity feedback) to generate the porton of the torque command
due to the integral term. Correctly setting this value will determine how well the velocity
regulator performs in the control system. Apendix D describes a method to correctly tune
this parameter. The allowable range for the veldty loop proportional gain term is 0-32767.
The default value is 0.

Tuning Parameter 10 Sets the Torque Command Filter setting. The torque command filter
allows the user to activate a low pass filter for the velocity regulator output. . The filter is
typically used to keep the controller from exciting a machine resonance. The allowable
range for torque filter settings is O 3. The default value is 0.

Table 39: Tuning Parameter 10 Values

Tuning Parameter 10 Values Torque Command Low Pass Filter Setting
0 OFF1

1 Low Bandwidth Filter (150 Hz 3db point)

2 Medium Bandwidth Filter (250 Hz 3db point)

3 High Bandwidth Filter (350 Hz. 3db poit)

Power Consumption Data
This is a displaynly tab that indicates the powerrequired by the DSM314 module.
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Chapter 5: DSM314 to Host Controller

5.1

Interface

This chapter defines the data that is transferred between the CPU and the Motion Mate
DSM314 automatically e@ch host controller sweep, without user programming. This data is

categorized as follows:

1 Input Status Data (Transferred from Motion Mate DSM314 to CP

'H Status Bits:

‘H Status Words:
data

9  Output Command Data (Transferred from CPU to Motion Mate DSM314)
'H Discrete Commands: 32(1 Axis),48(2 Axes),64(3 Axes),80(4 Axes) bits of %Q

data

32 (1 Axis), 48 (2 Axes),64 (3 Axes), 80 (4 Axes) bits of %l data
241 Axis),44 (2 Axes) ,64 (3 Axes) ,84 (4 Axes) words of % Al

'H Immediate Commands: 3(1 Axis),6(2 Axes),3(Axes),12 (4 Axes) words of %AQ

data
Note: Throughout this chapter words shown in italics refer to actual host controller machine data
references (%I, %A, %Al, %AQ).
Section 1. %l Status Bits

The following %Il Status Bits are transferred automaticallyofn the DSM314 to the CPU each
sweep. The actual addresses of the Status Bits depend on the starting address configured

for the %leference (see Table 8*

Table 40: %l Status Bits

T Qcrwgl,e®RfR_ "~
are offsets to this starting addressAll reference section designations pertain to this chapter.

gr

mddqcr q

Bit Description AXxis Ref. [Bit Description Axis | Ref.
Offset Offset

00 Module Error Present N/A 1.01 |40 Position Error Limit Servo 2(1.12
01 LocalLogic Active N/A 1.02 (41 Torque Limit Servo 2|1.13
02 New Configuration Received N/A 1.03 |42 Servo Ready / IN4_B (5v] Servo 2| 1.14
03 Reserved 43 Reserved

04 CTLO1 (function selected by config) | N/A 1.04 (44 Follower Enabled Servo 2|1.15
05 CTLO2 (function selected by config) | N/A 1.04 (45 Velocity Limit Servo 2|1.16
06 CTLO3 (function selected by config) | N/A 1.04 (46 Follower Ramp Active Servo 2|1.17
07 CTLO4 (function selected by config) | N/A 1.04 (47 Reserved

08 CTLOS5 (function selected by config) | N/A 1.04 (48 Axis OK Servo 3| 1.05
09 CTLO6 (function selected by config) | N/A 1.04 (49 Position Valid Servo 3| 1.06
10 CTLO7 (function selected by config) | N/A 1.04 |50 Drive Enabled Servo 3| 1.07

DSM314 to Host Controller Interface
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Bit Description AXxis Ref. [Bit Description Axis | Ref.
Offset Offset

11 CTLOS8 (function selected by config) | N/A 1.04 (51 Program Active Servo 3|1.08
12 CTL13 (function selected by config) | N/A 1.04 (52 Moving Servo 3|1.09
13 CTL14 (functionselected by config) | N/A 1.04 (53 In Zone Servo 3|1.10
14 CTL15 (function selected by config) | N/A 1.04 (54 Strobe 1 Flag (5v) Servo 3|1.11
15 CTL16 function selected by config) | N/A 1.04 |55 Strobe 2 Flag (5v) Servo 3|1.11
16 Axis OK Servol [1.05 |56 Position Error Limit Servo 3(1.12
17 Position Valid Servol |1.06 |57 Reserved

18 Drive Enabled Servol |1.07 |58 Servo Ready/IN4_C Inpu| Servo 3| 1.14
19 Program Active Servol |1.08 |59 Reserved

20 Moving Servol [1.09 |60 Follower Enabled Servo 3|1.15
21 In Zone Servol [1.10 |61 Velocity Limit Servo 3|1.16
22 Strobe 1 Flag (5v) Servol [1.11 |62 Follower Ramp Active Servo 3|1.17
23 Strobe 2 Flag (5v) Servol [1.11 |63 Reserved Servo 3

24 Position Error Limit Servol (1.12 |64 Axis OK Servo 4(1.05
25 Torque Limit Servol [1.13 |65 Position Valid Servo 4| 1.06
26 Servo Ready / IN4_A (5v) Servol |1.14 |66 Drive Enabled Servo 4| 1.07
27 Reserved 67 Program Active Servo 4/1.08
28 Follower Enabled Servol [1.15 (68 Moving Servo 4/ 1.09
29 Velocity Limit Servol |1.16 |69 In Zone Servo 4| 1.10
30 Follower Ramp Active Servol |1.17 |70 Strobe 1 Flag (5v) Servo 4|1.11
31 Reserved 71 Strobe 2 Flag (5v) Servo 4|1.11
32 Axis OK Servo2 |1.05 |72 Position Error Limit Servo 4| 1.12
33 Position Valid Servo2 |1.06 |73 Reserved Servo 4

34 Drive Enabled Servo2 |1.07 |74 Servo Ready / IN4_D (5v| Servo 4| 1.14
35 Program Active Servo2 |1.08 |75 Reserved Servo 4

36 Moving Servo2 |1.09 |76 Follower Enabled Servo 4| 1.15
37 In Zone Servo2 |1.10 |77 Velocity Limit Servo 4| 1.16
38 Strobe 1 Flag (5v) Servo2 |1.11 |78 Follower Ramp Active Servo 4| 1.17
39 Strobe 2 Flag (5v) Servo2 |1.11 |79 Reserved Servo 4

DSM314 to Host Controller Interface

1.01

Module Error Present.This shtus bit is set when the DSM314 detects any error.
Errors related to a specific Servo or Auxiliary Axis will be identified in the associated
Axis n Error Code %Al word. Module errors not related to a specific axis will be
identified in the Module SatusCadbc #? G umpb, Qcc qgcar gml
for more details. The Clear Erro%6Q bit is the only command that will clear the
Module Error Present %l status bit and the associated Module Status Code and Axis
n Error Code %Al word(s). If the coitibn causing the error is still present, the
Module Error Present %I status bit will not be cleared.

0*
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1.02 Local Logic ActiveWhen this status bit is ON, it indicates that a Local Logic
program is executing.
1.03 New Configuration Received.The New Coniguration Received %l status bit is set
whenever the host controller sends a reset command or new configuration to the
DSM314. New Configuration Received should be cleared by a host controller
program before any %AQ Immediate commands such as In Positicon2 or Position
Loop Time Constant have been sent to the DSM314. The status bit can then be
monitored by the host controller. If the bit is set, then the DSM314 has been reset
or reconfigured. The host controller should clear the bit and then rsend all
necessary%AQ commands. The bit is cleared by %AQ Immediate command 49h.
Pcdcp rm gcar gml 2* 1T #7270 Gkkcbg_rec
details about the %AQ immediate command interfaces.
1.04 Configurable %l Status Bit§ hese inputs indicae the state of configurable CTL bits
CTLOXCTLO8 and CTLEETL16. The default CTL bit assignments report the level of
external input devices connected to faceplate signals. All CTL bits may be tested
during the execution of motion program Wait and Conditimmal Jumpcommands.
CTL bits can also be used to trigger the follower ramp enable / disable functions. The
CTL bit assignments are selected through configuration. Consult Chapters 4 and 14
for additional information. Default CTLOXCTLO8 and CTL1ETL16 asginments are
shown in Table41.
Table 41: Defaults for Configurable %l Status Bits
Bit Signal | Signal Use Input | Faceplate Digital Servo | Analog Servo / Aux
Name |Name Type [Connector Pin | TB Pin Axis TB Pin
CTLO1 [IN9_A Servo Axis 1+) Overtravd 24v A-16 6 16
CTLO2 |[IN10_A |[Servo Axis 1-j Overtravel 24v A-34 14 34
CTLO3 |[IN11_A |Servo Axis 1 Home Switch |24v A-17 7 17
CTLO4 |[IN1_A Servo Axis 1 Strobe LLevel [5v A-1, 19 1,9 9
CTLO5 [IN9_B Servo Axis 2 (+) Overtravel |24v B-16 6 16
CTLO6 [IN10_B [Sewo Axis 2{) Overtravel 24v B-34 14 34
CTLO7 |[IN11 B [ Servo Axis 2 Home Switch |24v B-17 7 17
CTLO8 |[IN1 B Servo Axis 2 Strobe LLevel [5v B-1,19 1,9 9
CTL13 [IN9_C Servo Axis 3 (+) Overtravel |24v C-16 NA 16
CTL14 |[IN10_C |[Servo Axis 3-] Overtravel 24v C-34 NA 34
CTL15 |[IN11 C [ Servo Axis 3 Home Switch |24v C17 NA 17
CTL16 |[IN5_C Servo Axis 3 Strobe LLevel |[5v C9 NA 9

1.05 Axis OK.The Axis OK status bit is ON when the DSM314 is ready to receive
commands and control a servo. An error condition that stops #hservo will turn Axis
OK OFFWhen Axis OK is OFF, no commands other than the Clear Error %Q bit will
be accepted by the axis.

DSM314 to Host Controller Interface
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Position Valid. For a Servo Axis, the Position Valid status bit indicates that a Set
Position command or successful comggltion of a Find Home cycle has initialized the
position value in the Actual Position % Al status word. For a Servo Axis, Posifialid
must be ON in order to execute a motion program.

For an Auxiliary Axis, the Position Valid status bit indicates that Anx Encoder Set
Position command or successful completion of a Find Home cycle has initialized the
position value in the ActualPosition % Al status word. For an Aux Axis, Position Valid
isnot required to be ON in order to execute a motion program.

If the DSM314 is configured to use an absolute feedback digital encodes br b
Series servo with optional encoder battery)Position Valid is automatically set
whenever the digital encoder reports a valid absolute position. See Appendix C for
details of operation when absolute mode digital encoders are used.

Drive Enabled.The Drive Enabled status bit indicates the statef the Enable Drive
%Q bit and thesolid-state relay output supplied by the DSM314. The ON state of the
Drive Enabled¥ol bit correspondsad the CLOSED state of the relay output and the ON
state of the associated faceplate EN LED. In Digital mode, tkelid-state relay
provides the MCON signal tdhe Digital Servo through the servo command cable.
Drive Enabled iscleared following powerup or an error condition that stops the
servo.

Program Active.The Program Active status bit for each axis indicatesaha Motion
Program (1-10) or a Move %AQ command (27h) is executing on that axis. Executing
a multi- axis program will set the Program Aove %l bits for both Axis 1 and Axis 2.

Moving. The Moving status bit is ON when Commanded Velocity is nezero,
otherwise it is OFF. All Move, Jog, and Move at Velocity commands will cause the
Moving bit to be set to ON. The Force Serwelocity %AQ command and Follower
acceleration ramp will not setthe Moving bit.

In Follower mode, Moving is ON for the conditions described above and is not
affected by the enabled or disabled state of the follower master input. When the
Follower acceleration / decedration ramp is active, a separate %l bit, FolloweaRp
Active, is ON. Refer to Chapte8, Follower Motion, for additional information on the
Follower Acceleration Ramp.

In Zone.Operation of the In Zone bit depends onlpn the Position Error value ad is
not related to the state of the Moving bit. InZone will be ON whenever Position Error
is less than or equal to the configuredn Position Zonevalue. In Zone (ON) can be
used in combination with the Moving bit (OFF) to determine when the axis has
arrived at its destination.

DSM314 to Host Controller Interface 134



User Manual Chapter 5
GFK1742F Jan 2020

Table 42: In Zone Bit Operation

Cmd Generator Active Nmg gr g mlin |InZone bit |Axis at Destination
(Moving %l bit ON) Position Zone

No No OFF No

No Yes ON Yes

Yes No OFF No

Yes Yes ON No

1.11 Strobe 1 Flag, Strobe 2 Flag.he Strobe 1 Flag and Strobe 2 Flag status bits indicate
that an OFF to ON transition has occurred at the associated faceplate Strobe Input.
When this occurs, an axis position is captured and reported in the Strobe n Position
#2G qr _r sqg umyxibAxis 4. The Strobel FEagY lit is cleared by the
associated Reset Strobe n %Q bX.maximum of 2 host controller sweeps is required
for the Strobe n Flag %l bit to be cleared in the host controller after a ResabBé n
%0Q bit is turned ONOnNce the Strobe n Flag bit is cleared, new data may be captured
by another Strobe Input. The position capture resolution is +/2 counts with an
additional 10 microseconds of variance for the strobe input filter delay.

Note: TheStrobe n Flag bits do notdicate the logic level of the faceplate input, they only indicate that
an OFF to ON transition has occurred on the input.

1.12 Paosition Error Limit.The Position Error Limit status bit is set when the absolute value
of the postion error exceeds the configired Position Error Limit value. When the
Position Error Limit status bit is set, Commanded Velocity and Commanded Position
are frozento allowthe axis méd an®d®aft m rfc Amkk _| bcb Nmggrg

1.13 Torque Limit. The Torque Linit status bit is set when thecommanded torque
exceeds the torque limit setting for the configured motor type.

1.14 Servo Ready.This status bit is set when faceplate signal IN4 of the associated
connector (A, B, C or D) is ON (active low: ON = Ov, OFBw Hor each Servo Axis,
this input reports the Servo Ready state of the servo amplifier.

1.15 Follower Enabled:This status bit indicates when the Follower is enabled for the axis.
The Enable Follower % Q bit and an optional CTHOTIL32 faceplate triggerinput
enable the Follower function. If follower ramp acceleration control is active when
Follower Enabled turns on, the axis will accelerate to the master velocity command,
and when it turns off, the axis will decelerate to zero master velocity commando
acceleration and decelerdion during the ramp process will utilize the configured
Follower Ramp Acceleration.

1.16 Velocity Limit. The Velocity Limit status bit is set if the velocity requested by any axis
command (internal path generator or internal/external follower source) exceds the
configured velocity limit. Therefore, Velocity Limit is an indication that the axis is no
longer locked to its position command. If Follower is enabled, an error code is
reported in the associated axis Error Code varigbwhen Velocity Limit is set

An exception exists when unidirectional motion is configured by setting Command
Direction to Positive Only or Negative Only. Positive Only means that the velocity
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limit is zero for negative motion. Negative Only means that th velocity limit is zero
for positive motion. No error is generated for the limit that is set to zero. For
example, if Command Direction is set to Negative Only and + Counts are
commanded, the Velocity Limit Status bit is set, but no Status Error code éported.

1.17 Follower Ramp A&tive. When the follower isenabled, FollowerRamp Active is ON
during initial acceleration and distance makeup. When the follower idisabled,
Follower Ramp Active is ON until the Follower Disable Action incremental distance
(if selected) has been traveld and the follower has decelerated to zero velocity.

Section 2: %Al Status Words

The following %Al Status Words are transferred automatically from the DSM314 to the CPU
each sweep. The total number of the %Al Status Wordsanfigured with the Configuration
Software to be a length of 24, 44, 64 or 84. The actual addresses of the StatMords depend

on the starting address configured for the %Aéferences. See Tabld0* 1T Qcr r gl eq
word numbers listed in the followingtable are offsets to thisstarting address. All reference
section designations pertain to this chapter. All %Alata except Actual Velocity is updated
within the DSM314 at the position loop sampling rate (2 ms for digital servos, 0.5 ms or 1.0
ms for some analog servo configurations). Actual Velocity is updated once every 128
milliseconds.

Table 43: %Al Status Words

Word Description AXxis Ref Word | Description Axis Ref
Offset Offset

00 Module Status Code N/A 2.01

01-03 Reserved

04 Axis 1 Error Code Servo 1l |[2.02 44 Axis 3 Error Code Servo3 |2.02
05 Command Block Number Servol [2.03 45 Command BlockNumber |Servo3 |2.03
06-07 Commanded Position Servol |2.04 46-47 Commanded Position Servo3 |2.04
08-09 Actual Position Servo 1l |2.05 48-49 Actual Position Servo3 |2.05
10-11 Strobe 1 Position Servo 1l |2.06 50-51 Strobe 1 Position Servo3 |2.06
12-13 Strobe 2 Position Servo 1l |2.06 52-53 Strobe 2 Position Servo3 |2.06
14-15 Position Error Servo 1 |2.07 54-55 Position Error Servo 3 |2.07
16-17 Commanded Velocity Servo1l [2.08 56-57 Commanded Velocity Servo3 |2.08
18-19 Actual Velocity Servo1l [2.09 58-59 Actual Velocity Servo 3 |2.09
20-21 User Selected Data 1 Servol [2.10 60-61 User Selected Data 1 Servo3 |2.10
22-23 User Selected Data 2 Servol [2.11 62-63 User Selected Data 2 Servo3 |2.11
24 Axis 2 Error Code Servo 2 |2.02 64 Axis 4 Error Code Servo4 |2.02
25 Commanded BlockNumber |Servo 2 |2.03 65 Command BlockNumber |Servo4 |2.03
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26-27 Commanded Position Servo 2 (2.04 66-67 Commanded Position Servo4 |2.04

28-29 Actual Position Servo 2 |2.05 68-69 | Actual Position Servo4 |2.05

30-31 Strobe 1 Position Servo 2 |2.06 70-71 Strobe 1 Position Servo4 |2.06

32-33 Strobe 2 Position Servo 2 |2.06 72-73 Strobe 2 Position Servo4 |2.06

34-35 Position Error Servo 2 |2.07 74-75 Position Error Servo4 | 2.07

36-37 Commanded Velocity Servo 2 [2.08 76-77 Commanded Velocity Servo4 |2.08

38-39 Actual Velocity Servo 2 [2.09 78-79 Actual Velocity Servo4 |2.09

40-41 UserSelected Data 1 Servo 2 2.10 80-81 User Selected Data 1 Servo4 |2.10

42-43 User Selected Data 2 Servo 2 |(2.11 82-83 User Selected Data 2 Servo4 |2.11

2.01

2.02

2.03

Module Status CodeModule Status Code indicates the current DSM314 operational
status. When the Modile Error Present %l flag is set, and the error is not related to a
specific axis, an error code number is reported in the Module Status Code that
describes thecondition causing the error. A new Module Status Codwill not replace

a previous ModuleStatusCode unless the new Module Status Code has Fast Stop or
System Error priority.

The Module Status Code word is also used to report System Status Errors. These are
of the format Dxxx, Exxx, and Fxxx. For details on System Status Error codes, refer to
Appendix A.

For a list of Motion Mate DSM314 error codes refer to Appendix A.

Axis 1- Axis 4 Error CodeThe Servo Axis n Error Code, where n = Axis Axis 4,
indicates the current operating status of eachaxis. When the Module Error Present
%I flag is &t, and the error is related to a particular axis, an error code number is
reported, which describes the condition causing the error. A new Axis Error Code will
replace a prevwous Axis Error Code if it has equal or higher priority (Warning, Normal
Stop, Fat Stop) compared tothe previous Axis Error Code.

For a list of Motion Mate DSM314 error codes refer to Appendix A.

Command Block Number.Command Block Number indicates the block number of
the command that is presently being executed in the active Bgram or Subroutine.

It changes at the start of each new block as the program commands are executed,
and thus identifies the present operatinglocation within the program. Block
numbers are displayed only if the motion program uses them. Additionally, theost
recently used block number will be displayed until superseded by a new value. The
Command Block Number is set to zero on power cycle orset.
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2.04 Commanded Position. Commanded Position (user units) is where the axis is
commanded to be at any insant in time. For a Servo Axis, the difference between
Commanded Position and Actual Position is the Position Error value that produces
the Velocity Command to drive the axis. The rate at which the Commanded Position
is changed determines the velocity of &is motion.

If Commanded Position moves past either of the count limits, it will roll over to the
other limit and continue in the direction ofthe axis motion.

2.05 Actual Position.Actual Position (user units) is a value maintained by the DSM314 to
represent the physical position of the axis. It is set to an initial value by the Set
Position %AQ Immediate command or to Home Position by the Fidbme cycle.
When digital absolute encoders are used, Actual Position is automatically set
whenever the encoder rgorts a valid position. The motion of the axis feedback
device continuously updates the axis Actual Position.

If Actual Position moves past efter of the count limits, it will roll over to the other
limit and continue in the direction of the axis motion.

2.06 Strobe 1, 2 PositionStrobe 1 Position and Strobe 2 Position (user units) contain the
axis actual position when a Strobe 1 Input or Stroli& Input occurs. When a Strobe
Input occurs, the Strobe 1Flag or Strobe Blag % bit is set to indicate to the lost
controller that new Strobe data is available in the related Strobe 1 Position or Strobe
2 Position status word. The host controller must sethe proper Reset Strobe 1 or
Reset Strobe 2 Flag %Q bit to clear the associated Strobe 1,2 Flag %l bit.

Strobe 1, 2 Position will be maintained and will not be overwritten by additional
Strobe Inputs until the Strobe 1, 2 Flag %l bit has been clearedh# Reset Strobe
Flag %0Q bit is left in the

ON state (thus holding the Strobe 1, 2 Flag %l bit in the clearedtsf), then each
Strobe Input that occurs will cause the axis position to be captured in Strobe 1, 2
Position.

The Strobe 1, 2 Positioractual position values are also placed in data parameter
registers for use with motion programs commands. The data paranter register
assignments are as follows:

Servo Axisl Servo Axis2 Servo Axis3 Servo Axis4

Strobe 1 Position |P224 P232 P240 P248
Strobe 2 Position | P225 P233 pP241 P249

This feature allows the strobe input to trigger a Conditional JUMP in a program
block using the Strobe 1 Position or Strobe 2 Position as the destination of a
CMOVE or PMOVE command.

See Chapterlif Npmbsar Mtcptgcu* BQK1/2 Nmqgr gml
strobe latency and processing times.
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2.07 Position Error.Position Error (ser units) is the difference between Commanded
Position and Actual Position. In the servo control loop, PositiomrBr is multiplied by
a gain constant to provide the servo velocity command.

2.08 Commanded Velocity.Commanded Velocity (user units/sec) ia value generated by
the DSM314 axis command generator. Commanded Velocity indicates the
instantaneous velocity conmand that is producing axis motion. At the beginning of
a move it will increase at the acceleration rate, and once the programmed velocity
has been reached, it will stabilize at the programmed velocity value.

In Follower mode, Commanded Velocity onlyrepresents the output of the axis
command generator. The Follower Master Axis input or the Follower Acceleration
Ramp controller does not affect @mmanded Velocity.

2.09 Actual Velocity. Actual Velocity (user units/sec) represents the axis velocity derived
from the Feedback device and is updated by the DSM314 once every 128
milliseconds.

2.10 User Selected Data 1There is one of these words for e&cof the four axes. The
information reported in User Selected Data 1 is determined by module
configuration (see Chapter 4) or the Select Return Data 1 %AQ command (see
Qcar gml 2* T #?20 Gkkcbg_rc Amkk_Ibg*d gl rfg

2.11 User Selected Data 2Thereis one of these words for each of the four axes. The
information reported in User Selected Data 2 is determirce by module
configuration (see Chapter 4) or the Select Return Data 2 %AQ command (see
Qcar gml 2* T #?20 Gkkcbg_rc Acmk kr_nh b@c*adr ggnhl rZX g
Gkkcbg_rc Amkk_I bgd dmp _bbgrgml _j gl dmpk_r

5.3 Section 3: %Q Discrete Commands

The %Q@utputs listed in Tabled4 represent Discrete Commands that are sent automatically

to the DSM314 from the CPU each host controller sweep. A comniais executed by turning

on its corresponding Output Bit. The actual addresses of the Discrete Command bitpaad

on the starting address configured for the %@eferences. See Tabld0* 1T Qcr r gl eq R_ ",
Bit Offsets listed in the following table are offets to this starting address. Numbers in the

i Pcdd amjsklg ncpr _gér. rm gcargmlg gl rfgq af _n
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Table 44: %Q Discrete Commands
Bit Description AXxis Ref |Bit Description AXxis Ref
Offset Offset
00 Clear Error N/A 3.01 |40 OUT1_B [Config. CTL bhitsrc. |Servo2 |3.12
01 Enable Local Logic N/A 3.02 |41 OUT3_B/ Config. CTL b#irc. |Servo?2 |3.13
02 Execute Motion Program 1 N/A 3.03 |42 Reserved
03 Execute Motion Program 2 N/A 3.03 |43 Reserved
04 Execute Motion Program 3 N/A 3.03 |44 Enable Follower Servo2 |3.14
05 Execute Motion Program 4 N/A 3.03 |45 Select FolloweMaster Servo2 |3.15
Source
06 Execute Motion Program 5 N/A 3.03 |46 Reserved
07 Execute Motion Program 6 N/A 3.03 |47 Reserved
08 Execute Motion Program 7 N/A 3.03 |48 Abort All Moves Servo 3 |3.05
09 Execute Motion Program 8 N/A 3.03 |49 Feed Hold (Pause Program) |Servo 3 |3.06
10 Execute Motion Program 9 N/A 3.03 |50 Enable Drive / MCON Servo 3 |3.07
11 Execute Motion Program 10 N/A 3.03 |51 Find Home Servo 3 |3.08
12 Configurable CTL bit source N/A 3.04 |52 Jog Plus Servo 3 |3.09
13 Configurable CTL bit source N/A 3.04 |53 Jog Minus Servo 3 |3.10
14 Configurable CTL bit source N/A 3.04 |54 Reset Strobe 1 Servo 3 |3.11
15 Configurable CTL bit source N/A 3.04 |55 Rest Strobe 2 Servo 3 |3.11
16 Abort All Moves Servol |3.05 |56 OUT1_C [Config. CTL bit src. |Servo 3 |3.12
17 Feed Hold (Pause Prgm) Servol |3.06 |57 OUT3_C/ Config. CTL bit src.| Servo 3 |3.13
18 Enable Drive / MCON Servo 1l |3.07 |58 Reserved
19 Find Home Servol |3.08 |59 Reserved
20 Jog Plus Servol |3.09 |60 EnableFollower Servo 3 |3.14
21 Jog Minus Servol |3.10 |61 Select Follower Master Source| Servo 3 | 3.15
22 Reset Strobe 1 Servol |3.11 |62 Reserved
23 Reset Strobe 2 Servol |3.11 |63 Reserved
24 OUTL_A/ Config. CTL bitsrc. |Servo 1 |3.12 |64 Abort AllMoves Servo 4 |3.05
25 OUT3_A/ Config. CTL bitsrc. |Servo 1l |3.13 |65 Feed Hold (Pause Program) |Servo4 |3.06
26 Reserved 66 Enable Drive / MCON Servo 4 |3.07
27 Reserved 67 Find Home Servo 4 |3.08
28 Enable Follower Servol |3.14 |68 Jog Plus Servo 4 |3.09
29 Select Follower Master Source | Servo 1 |3.15 |69 Jog Minus Servo4 |3.10
30 Reserved 70 Reset Strobe 1 Servo4 |3.11
31 Reserved 71 Reset Strobe 2 Servo4 |3.11
32 Abort All Moves Servo2 |3.05 |72 OUT1_B/ Config. CTL bit src. | Servo 4 |3.12
33 Feed Hold (Pause Program) Servo2 |3.06 |73 OUT3_B / Config. CTL bit src. | Servo 4 |3.13
34 Enable Drive / MCON Servo 2 |3.07 |74 Reserved Servo 4
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35 Find Home Servo2 |3.08 |75 Reserved Servo 4

36 Jog Plus Servo2 |3.09 |76 Enable Follower Servo 4 |3.14

37 Jog Minus Servo2 |3.10 |77 Select Follower Master Source| Servo 4 | 3.15

38 Reset Strobe 1 Servo?2 |3.11 |78 Reserved Servo 4

39 Reset Strobe 2 Servo2 |3.11 |79 Reserved Servo 4

3.01

3.02

3.03

3.04

3.05

Clear ErrorWhen an error condtion is reported, this command is used to clear the
Module Error Present %l status bit as well as the associated Module Status Code and
Axis TAxis 4ErrorCode %A\ status words. Error conditions that are still present (such
as an End bTravel limit switch error) will not be cleared and must be cleared by some
other corrective action. If the Clear Error bit is maintained ON, a Jog command can
be used to move away from an open hardware overtravel limit switch.

Enable Local LogicThis command enablesthe current Local Logic program within
the DSM to execute. Refer to Chapter 4 for information on configuring the Local
Logic program name.

Execute Motion Program % 10. These commands are used to select stored motion
programs for immediate execution. Each command uses ane-shot action; thus a
command bit must transition from OFF to ON each time a program is to be
executed. Programs may be temporarily paused by a Feed Hold command.

When a program begins execution, Rate Override idvaays set to 100%A Rate
Override %AQ command can be sent on the same sweep as the Execute Motion
Program n %Q bit and will be effective as the program starts.

Only one Motion Program can be executed at a time per axis. The Program Active %l
status bit must be OFF,or Motion Program execution will not be allowed to start. A
multi -axis Motion Program uses both axis 1 and axis 2, so both Program Active bits
must be OFF to start a multexis Motion Program.

Configurable CTL Bit Source$6Q bit offsets 1215 are configurabke as sources for
CTL bits CTLOLTL24. Refer to Chapter 4 for additional information. The default
configuration is:

%0Q bit offset 12: CTL09
%0Q bit offset 13: CTL10
%Q bit offset 14: CTL11
%Q bit offset 15: CTL12

Abort All Moves.This command causegny motion in progress to halt at the

current Jog Acceleration rate and configured Jog Acceleration ModEherefore it is
important to use a Jog Acceleration that will provide deceleration in a satisfactory
distance. Any pending progranmed or immediate command is canceled and
therefore not allowed to become effective. The abort condition is in effect as long
as this command is on. If motion was in progress when the command was received,
the Moving status bit will remain set until the conomanded velocity reaches zero.
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Feed Hold (On Transition)This command causes any motion programs in progress
to stop at the active program acceleration rate. The Feed Hold command does not
stop motion commanded by a master source in Follower Enablédode. Once the
motion is stopped, the Moving status bit ileared,and the In-Zone status bit is set
when the In Zone condition is attained. Jog commands are allowed when in the Feed
hold condition. After an ON transition, program motion will stop, even fithe
command bit transitions back OFF before motion stops.

Feed Hold (Off Transition)This command causes any motion programs interrupted

by Feed Hold to resume at the programmed acceleration and velocity rate.
Additional program moves will then beprocessed,and normal progran execution

will continue. Feed Hold OFF behaves in a similar fashion to an Execute Program
command except the path generation software uses only the remaining distance in
the program.

If jogging occurred while Feed Hold was ON, thiaterrupted Move command will
resume from where the axis was left after the Jog. The Move finishes at the correct
programmed velocity and continues to the original programmed position as if no
jog displacement occurred.

Enable Drive / MCONIf the Module Error Present and Bive Enabled %l status bits
are cleared, this command will cause the Drive Enable relay contact to close and the
Drive Enabled %l bit to be set. When the Drive Enabled %l bit is set, the path
generation and position control functionsare enabled, and servomotion can be
commanded. A signal will be sent (MCON) to the digital servo enabling the drive.
Enable Drive must be maintained ON to allow normal servo motion (except when
using Jog commands). If using the Force Analog Output immexte command (see
Sectid 2,.4* T Dmpac ?1 jme Msrnsro'* rfc
to produce an analog output with this command.

Find Home. This command causes the DSM314 to establish the Home Position. A
Home Limit Switch Input fran the 1/O connector rowghly indicates the reference
position for Home, and the next encoder marker encountered indicates the exact
home position. When theHome Mode axis configuration is set to MOVE+ or MOYE

, the Home Limit Switch input will be ignored. & a Servo Axis, the atfigured Home
Offset defines the location of Home Position as the offset distance from the Home
Marker. The Position Valid %I bit indication is set at the conclusion of the Home
Cycle.See Chapter 6 for additional Home Cycle informain. See Appendix C for
absolute encoder information.

Jog PlusWhen this command bit is ON, the axis moves in the positive direction at
the configured Jog Acceleration and Jog Velocity rates. Turning Jog Plus OFF causes
the axis to decelerate and stp. If Jog Plus is momdarily turned off, even for one

host controller sweep, the axis will decelerate to a stop then accelerate and continue
jogging. The axis will move as long as the Jog Plus command is maintained and the
configured Positive End Of TraMesoftware limit or Postive Overtravel switch is not
encountered. The Overtravel switch inputs can be disabled using th®T Limit
configuration parameter. Jog Plus may be used to jog off of the Negative Overtravel
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switch if the Clear Error %Q bit is alsmaintained on. See Chafer 6, Non
Programmed Motion, for more information on Jogging with the DSM314.

3.10 Jog MinusWhen this command bit is ON, the axis moves in the negative direction
at the configured Jog Acceleration and Jog Velocity rates. TurnimggJMinus OFF
causes theaxis to decelerate and stop. If Jog Minus is momentarily turned off, even
for one host controller sweep, the axis will decelerate to a stop then accelerate and
continue jogging. The axis will move as long as the Jog Minus command is
maintained and the corfigured Negative End Of Traveboftware limit or Negative
Overtravel switch is not encountered. The Overtravedwitch inputs can be disabled
using the OT Limitconfiguration parameter. Jog Minus may be used to jog off of the
Positive Overtravel switch iftie Clear Error %Q bit is also maintained on. See Chapter
4* j-Npmhep_kkcb Kmrgml*8 dmp kmpc gl dmpk_r gml

3.11 Reset Strobe 1, 2 Flagrhe Strobe rFlag %status bit flag informs the host controlér
that a Strobe Input has captred an axis position that is now stored in the associated
Strobe n Position %Al status word. When the host controller acknowledges this data,
it may use theReset Strobe n Flag %Q command bit to cletire Strobe n Flag %l
status bit flag. Once the Stroben Flag %l bit is set, additional Strobe Inputs will not
cause new data to be captured. The flag must be cleared before another Strobe
Position will be captured. As long as the Reset Strobe n Flag %Q command bit is set,
the Strobe n Flag bit will be held inthe cleared state. In this condition, the latest
Strobe Input position is reflected in the Strobe n Position status word, although the
flag cannot be used by the host controller to indicate when new data is present.

3.12 OUTL_A, B, C, D Output Control / @nfigurable CTL Bit Sourcezach axis connector
has a 24vdc solid state relay (SSR) output rated at 125 ma. The OUT1_A, OUT1_B,
OUT1_C and OUT1_D Output Control %Q bits can control the state of the associated
output, but only if the associated Output Bitgonfiguration is set for host controller
Control. Refer to Chapter 4 for configuration information.

For each axis, the following connector terminals are assigned:

Faceplate Auxiliary TB Servo TBIC693ACC335
Connector Pin IC693ACC336Terminal Terminal

OUT1 SSR (+ 18 18 18

terminal

OUT1 SSR) 36 36 16

terminal

These %Q bits are also available as sources for configurable CTL bits, independent
of the Output Bits configuration. Refer to Chapter 4 fomformation on configuring
the CTLOXCTL24 bit sources
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Note: The OUT_1A, B, C, D bits will not control the faceplate outputs unless the associated
Output Bits configuration is set for host controller Control. Refer to Chapter 4 for
configuration information.

3.13 OUT3_A, B, C, D Output Control / Configubde CTL Bit SourceEach axis connector
has a differential 5vdc output that is suitable for driving 5v TTL or CMOS loads. The
OUT3_A, OUT3_B, OUT3_C and OUT3_D Output Control %@ biintrol the state
of the associated output, but only if the associated Gtput Bits configuration is set
for PLC Control. Refer to Chapter 4 for configuration information.

For each axis the following connector terminals are assigned:

Faceplate Auxiliary TB|Servo TB IC693ACC33
Connector Pin | IC693ACC336Terminal | Terminal

OUT3 (+)|14 14 5

terminal

OUT3 ¢)|32 32 13

terminal

Note: The OUT_3A, B, C, D bhits will not control the faceplate outputs unless the associated
Output Bitsconfiguration is set for PLC Control. Refer to Chapter 4 for configuration
information.

These %Q bitare also available as sources for configurable CTL bits, independent of
the Output Bits configuration. Refer to Chapter 4 for information on configuringhe
CTLOXCTL24 bit sources.

3.14 Enable FollowerWhen this bit is set and the Follower Enabled %I &ts bit indicates
the Follower is enabled, motion commanded by the external or internal master will
act as an input to the follower loop. An optional Falwer Trigger bit may be
configured to initiate follower motion. When a Follower Trigger is used, Enabl
Follower must be ON for the trigger condition to be tested. Clearing Enable Follower
disconnects the follower loop from themaster source. Jog, Move aVelocity, and
Execute Program n commands will be allowed regardless of the state of Enable
Follower. When the Follower is enabled, Jog, Move at Velocity, or Execute Program
n commands will be superimposed on the master velocity or position command.
Find Hame is not allowed unless Enable Follower is cleared. Refer to Chapter 8 for
additional information. This bit is only used by follower mode.

3.15 Select Follower Master SourceThis bit switches the follower master axis source
from Follower Master Source 1bit OFF) to Follower Master Source 2 (bit ON). The
Follower Master sources are configurable as Commaed Position or Actual Position
from any of the 4 axes.
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Section 4: %AQ Immediate Commands

The following %AQ Immediate Command words are transferred each host controller sweep
from the CPU %AQ data to the DSM314. The number of %AQ words configure®(®r 12)
depends upon the number of controlled axes configured. The actual addresses of the
Immediate Command words depend on the starting address configured for the %A@rds.
See Tabled0* 1T QcRrgl@&q Rfc umpb mddqgcr |tabke’aepq
offsets to this starting address. The words are assigned as follows:

Table 45: %AQ Word Assignments

Word Offset | Description AXis

00 Immediate Command Word Servo 1
01-02 Command Data Servo 1
03 Immediate Command Wod Servo 2
04-05 Command Data Servo 2
06 Immediate Command Word Servo 3
07-08 Command Data Servo 3
09 Immediate Command Word Servo 4
10-11 Command Data Servo 4

Only one %AQ Immediate command may be sent to each axis of the DSM314 every host
controller sweep, the only exception being the Load Parameter Immediateommand,
which is axis independent. The number of Load Parameter Immediate commands that can
be sent in one sweep depends upon the number of %AQ words configured (see Talléor
details).

Even though the commands are sent each sweep, the DSM314 will acgta command ONLY
if it changed since the last sweep. When any of the 3 words change, the DSM314 will accept
the data as a new command and respond accordingly.

The Axis OK %l bit must B@N for an axis to accept a new %AQ Immediate Commathder
some condtions such as a disconnected digital encoder, upowered servo amplifier, or un
cleared error, Axis OK will be OFF and the %AQ command processing for that axis will be
disabled. If Digtal Servo Axis 1 or 2 is not used for motor control, the configurédotor Type
must be set to 0 or an error will beeported, and Axis OK will stay OFF.

The 6byte format for the Immediate Commands is defined in Tablel6. The actual
addresses of the Immedite Command Words depend on the starting address configured
for the %A references.The word numbers listed in the following table are offsets to this
starting address.
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The word offsets are shown in reverse order and in hexadecimal to simplify the datdrgn
The following example sends the Set Position command to axis Iheffirst word, word 0O,
contains the actual command number. For the Set Position command, the command
number is 0023h. The second and third words contain the data for the Set Position
command that is a position. The second word, word 1, is the least signdint word of the
position and the third word, word 2, is the most significant word.

Example:

To set a position of 3,400,250, first convert the value to hexadecimal. 3,400,250 decimal
equals 0033E23A hexadecimal. For this value, 0033 is the most significardrd and E23A is
the least significant word. The data to be sent to the DSM314 would be:

Word 2 Word 1 Word 0 Command
0033 E23A 0023 Set Position 3,400,250

Setting up word 0 as a hexdecimal word and words 1 and 2 as a double integer in a
Reference View Table display will simplify immediate command entry.

The data limit values MaxPosnUu, MaxVelUu and MaxAccUu are computed as shown
below:

Formulas for Computing Data Limit Variables

Postion Limit MaxPosnUu | Velocity Limit MaxVelUu | Acceleration Limit MaxAccUu
If uuicts >=1:1 MaxVelUu = 1,000,000* Ifuuicts >=1:1

MaxPosnUu = 536,870,912 | uu/cts MaxAccUu = 1,073,741,823
Else (uu:cts < 1:1) Else (uu:cts < 11)

MaxPosnUu = 536,870,912 MaxAccUu = 1,073,741,823*

uu/cts uu/cts

In the following %AQ command table, only the word offsets for Servo Axis 1 are listed.
Word offsets for the other axes are computed by adding 3 (Servo Axis 2), 6 (Servo Axis 3),
or 9 (Servo Axis 4) to the listed wordftsets. The Ref column numbers refer toestions in

this chapter.

DSM314 to Host Controller Interface 146



User Manual Chapter 5
GFK1742F Jan 2020
Table 46: %AQ Immediate Commands Using the 6-Byte Format
Word 2 Word 1 Word 0 Immediate Command Definition Ref
Byte 5[ Byte 4 | Byte 3 | Byte 2 Byte 1 | Byte O
XX XX XX XX 00 00h Null 4.01
XX XX XX RO% 00 20h Rate Override 4.02
RO% =0 ...120%
XX XX * Incr 00 21h Position Increment Without Position Update |4.03
Incr. =-128 ... +127 User Units
Velocity 00 22h Move At Velocity 4,04
Vel.=-K_vTcj Ss & ) K_
Position 00 23h Set Position 4.05
Pos. =MaxPosnUu ... + MaxPosnUl
XX XX Analog Output 00 24h Force Analog Output 4.06
Analog Output =-32,000 ... + 32,000
XX XX * Incr. 00 25h Position Increment With Position Update 4.07
Incr. =-128 ... +127 User Units
XX XX XX In PosnZone [ 00 26h In Position Zone 4.08
Range =0 ... 255
Position or Parameter # Move |27h Move Command 4.09
Type Pos. =MaxPosnUu ... + MaxPosnUu
Par#=0 ... 255
Velocity 00 28h Jog Velocity 4.10
Tcj , ;) e )YK_vT
Acceleration 00 29h JogAcceleration 411
Acc. = +1 ... + MaxAccUu
XX XX Time Constant 00 2Ah Position Loop Time Constant 4,12
(0.1 ms units) Time Constant = 0- 65535 (0.1 ms
units)
XX XX VFF (0.01% 00 2Bh Velocity Feedforward 4.13
units) VFF =0..12000 (0.01% units)
XX XX Integr. TC 00 2Ch Integrator Time Constant 4,14
Time Constant =0, 10 ... 10,000 ms
Ratio B Ratio A 00 2Dh Follower A/B Ratio 4.15
RatoA=10*546 a ) 10*
Ratio B =+1 ... +32,767
XX XX XX VLGN 00 2Eh Velocity Loop Gain (Digital mode only) 4.16
VLGN =0 ... 255
XX XX Torque Limit 00 2Fh Torque Limit (Digital mode and Analog Torquq 4.17
(0.01% units) Mode only)
Range = 610000 (0.01% units)
Position 00 31h Set Aux Encoder Position 4.18
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Word 2 Word 1 Word 0 Immediate Command Definition Ref
Byte 5 [ Byte 4 | Byte 3 | Byte 2 Byte 1 | Byte O
Pos. =MaxPosnUu ... + MaxPosnUL
XX XX ServoVelocity Cmd 00 34h Force Servo Velocity 419
- Servo Velocity Cmd =4,095 ...
Note: Not used in
Analog Velocit +4,095 RPM
Mode- See
Force D/A
Output
command
XX XX Offset Mode |40h Select Return Data 1 4.20
XX XX Offset Mode |41h Select Return Data 2 4,21
XX XX Make-Up Time 00 42h Follower Ramp Distance Mak&Jp Time 4,22
Active Range =0, 10 ... 32000 ms
XX XX KpVel 07 46h Velocity Regulator Proportional GairfAnalog |4.23
Torque Mode Only)
KpVel = 032767
XX XX KiVel 08 46h Velocity Regulator Integral Gain/Analog 4.24
Torque Mode Only)
Kivel = 032767
XX XX TqFilt mode 0A 46h Torque Command Filter(Analog Torque Mode | 4.25
Only)
TqFilt = 03
XX XX Mode Axis 47h Select Analog Output Mode (Digital mode 4.26
only)
XX XX XX XX 00 49h Clear New Configration Received 4.27
Parameter Data Par #h | 50h Load Parameter Immediate 4.28
Par#=0... 255
Parameter Data = Range depends on
parameter usage.

* = Only 00 or FFh are acceptable.

Vv

bml or

a_pc
4.01

Null. This is the default %AQ Immediate command. rBie the %AQ words are

automatically transferred each CPU sweep, the Null command should always be
used to avoid inadvertent execution of another %AQ Immediate command.

4.02

Rate Override.This command immediatdy changes the % feedrate override value,

which will modify the commanded velocity for all subsequent programmed moves.
This new value will become effective immediately when received by the DSM314. It
is stored and will remain effective until overwritten ly a different value. A rate
override has no efiect on non- programmed motion or acceleration. Rate Override

is set to 100% whenever a program is initiated. The Rate Override command can be
sent on the same CPU sweep as an Execute Program %Q bit and ther{deevalue
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will immediately take effect. RateOverride can be used to adjust the programmed
velocity (not acceleration) of a particular move or a set of moves on any given axis.

4.03 Position Increment Without Position Update(User units) This command dbets the
axis position from-128 to +127 userunits without updating the Actual Position,
Unadjusted Actual Position (UAP), or Commanded Position. The DSM314 will
immediately move the axis by the increment commanded if the servo is enabled.
Position Increnents can be used to make minor machine posith corrections to

amknclg_rc dmp af _ | egle _ars _ {Progamiedgr g ml q,
Kmrgml*3d dmp kmpc gl dmpk _r gml mi sggl e Nmq
DSM314.

Note: The %AQ Positibncrement without Position Update command (21h) doesahatnge
the UAP. If an application uses this command, the UAP will no longer match Actual
Position. For details on the operation of Ugde pagé56.

4.04 Move At Velocity.(User units/sec) This comrand is executed from the CPU to move
the axis at a constat velocity. The activeJog Accelerationrate and configuredJog
Acceleration Modeare used for Move at Velocity commands. Axis actual position
data will roll over at the configured Hi or Lo Limit wén reached during these moves.
Qcc Af _nr éemgranrned Mation, for more information on the Move at
Tcjmagrw Amkk_I b, &

4.05 Set Position.(User units) This command changes the axis position register values
without moving the axis. Operation of the canmand depends on the axis
configuration:

Servo Axis- The Commanded Position and Actual Position values will both be
changed so that no motion command will be generated. The Actual Position will be
set to the value designated and the Commanded Position wibe set to the value +
Position Error. SetPosition canrot be performed when the Moving %I bit or the
Program Active %l bit is ON. SPpsition is allowed if the In Zone %l bit is OFF as long
. q ?ar s _|j Tcjmagrw gq D [/ . . wighndhe End af, Rf c n
Travel Limits and Count Limits or a status error will be reported. The Position Valid
%I bit is set after a succesdfuSet Position command. See Appendix C for
considerations when using absolute mode encoders. The Set Position command is
commonly used to set the starting position reference point to zero (or another
value) without homing the axis.

Aux Axiss Commanded Pogion is set to the command data. For an Aux Axis, Actual
Position is independent of Commanded Position and is not affeed by Set Position.
Refer to paragraph 4.18 Set Aux Encoder Position to set Actual Position for an Aux
axis encoder.Set Position canno be performed when the Moving %l bit or the
Program Active %l bit is ON. The position value must be within the End o&vEl
Limits or a status error will be reported.

Note: When a digital servo system with absolute encoder (Feedback Mode = Absdlste) is f
powered up after removal or replacement of the encoder battery, the encoder must be
rotated past itsnternal reference point. If this is not done the Set Position command will
be ignored and Error Code 53h (Set Position before encoder passeseaqfenenavill
be reported.
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Force Analog Output.Each axis connector supports one analog output signal. The
Force Analog Output immediate command may be used in the CPU application
program to set the value of this DC voltage output. The Force Analog @ut
command operates one of the analog outputs on BM faceplate connector C or D in
Digital mode, or in Analog Velocity mode, on connector A, B, C, or D. Multiple Force
Analog Output commands can be used to operate outputs on different connectors
by usingthe appropriate %AQ word offsets (see the paragrafgefore Table46). A
Force Analog Output command has a range of +32000 (+10.00 Vdc) 82000 (-
10.00 Vdc). When the axis is configured for Analog Torque mode the Force Analog
output command is NOT availale.

Note: Itis necessary to enable the applicahl® 7T Cl _ " j ¢ Bpgtcd “~gr &rfcpc
to activate the analog output value set by this command. This differs from IC693DSM302
functionality.

There are two requirements to sustain the forced alog output voltage: (1) the
Force Analog Output canmand and value must remain continuously in the %AQ
b _r_* | b &0 rfc _ggmag_rcb #0O 1 ClI _"jc Bp

Bpgtco “gr a_|l ¢c sgcb rm qugraf rfc _ | _j me

When a Force Analog Output command is active for a gimeaxis, any other %AQ
immediate command for that axis will remove the Force Analog Output command
and turn off the associated analog output.

There are some differences between the Digital and Analog Axdes when using
this command, which are detailed béow:

Digital Mode

i  The Force Analog Output command can only be used on connectors C and D
in Digital mode (in Digital mode, both Axis Jand Axis2, on connectors A and
B respectively, must be digital). Irfact, Force Analog Output is the default
signal on @nnectors C and D in Digital mode.

9 If Axes 1 and 2 (connectors A and B) are configured for digital servo, their
analog outputs are used only for servo tuning, and this function cannot be
overridden by the Force Analog Output command. Issuing a Force Analog
Output command to a digital axis (connector A or B) will have reffect, and
no error will be reported.

1 In Digital mode, a Force Analog Output signal can be overridden if another
signal is routed to conrector C or D by the Select Analog Output Mode
command. If the default Force Analog Output command has been overridden
on connectors C or D, it can be reinstated by either (1) issuing the immediate
command Select Analog Output (Signal Code 00) to each affiedd axis or (2)
power cycling the DSM314. See Sectio 2, 03* 1T Qcj car 2?21 _j me N
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Force Analog Output (Digital Mode) Example

In this example, Axes 1 and 2 are configured as Digital, the beginning DSM314 %Q
address is configured as %Q1, and the ¢ianing %AQ address is configured as
%AQ1. Connectos C and D are set at their default analog output condition (Force
Analog Output).

To force an analog output of +5VDC on connector D, the Force Analog Output

immediate command will be issued in the laddelogic program. Since the first %AQ
wordwasconfiguc b ~q #?20/* rfc rfpcc umpbg rf _r _n
are %AQ10%AQ11, and %AQ12 (see the paragraph above Tab&for details).

Since %Q1 was configured as the first %Q bit, the Enable D{8&rvo 4) bit for Axis 4

is %Q67 (see Tab4, 1 # O Bgqapcrc Amkk _ | bgo',

So the following values must be moved into the applicable words, using Move
instructions in ladder logic (using a WORD type Move instruction makes it easier to
move a hex number):

%AQ10 Set to 24h (which specifies the ForcAnalog Output command)
%AQ11 Set to +16000 (which equals +5VDC)
%AQ12 Set to 0 (this word is not used to convey significant data)

Additionally, the %Q67 bit (Enable Drive) must be set to logic 1.

Figure 62
4| lﬁ MOVE MOVE MOVE
WORD INT INT
0024__| | %AQ10  +16000 | | %AQ11  +00000 | | %AQ12
IN OUT IN OUT N OouT
LEN LEN LEN
00001 00001 00001
Analog Velocity Mode

1 InAnalog Velocity mode, the Force Analog Output command can be used on
all four connectors to force a voltage output.

T Rfc Qcjcar 2?1 _jme Msrnsr amkk _ | b* bgqgasgq
above, does not work inAnalog mode.

Analog Torque Mode

1 In AnalogTorque mode, the Force Analog Output command is NOT available.
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4.07 Position Increment with Position Update(User units) This command is similar to the
Position Increment Without Position Update command (#21h)}except that Actual
Position and CommandedPosition (returned in %Al data) are both updated by the
increment value. If the servo is enabled, the DSM314 will immediately move the axis
by the increment value.Position Increments can be used to make minor m&ine
position corrections to compensate fa changing actual conditions.See Chapter 6,

i L nHrogrammed Motion, for more information on Position Increment
Amkk_I bgq ugrf rfc BQK1/ 2, 8

4.08 In Position Zone(UserUnits) Thiscommand can be used to set the adte In Position
Zoneto a value different than the configured value.

The DSM314 compares$n Position Zoneto the Position Error in order to control the
InZone# G "~ gr, Uf cl r f In Pokition Zpmeghmin ZoBg%l hitps Ojl.q D

If the DSM314 is power cycled or the host controller CPU is reset for any reason, the
value set by this command will be lost and thdn-Position zone value set by
configuration software will be reinstated.

4.09 Move Command.This command will produce a sigle move profile that will move
the axis to the position commanded each time it is sent. The currenjog
Accelerationand JogVelocity (which can also be changed by %AQ comnms) will
be used for the move. A PMOVE command does not complete (Program ActBt
bit turns OFF) until Commanded Position has reached the destination and the In
Zone %l bit is on. A CMOVE command completes (Program Active %l bit turns off)
whenever Commanded Position reaches the destination even if In Zone is OFF.
Therefore,a CMOVEwill complete even if Actual Position has not yet reached the
CMOVE destination. The Program Active %l bit can be monitored to determine when
an AQ Move command is active.

Thedata field for this command may contain the move position or distance in bytes
2-5 with the command type (in hexadecimal format) as defined below:

Move Type (byte 1):

00h = Abs, Pmove, Linear
01h = Abs, Cmove, Linear
10h = Abs, Pmove, Scurve
11h = Abs, Cnove, Scurve
40h = Inc, Pmove, Linear
41h = Inc, Cmove, Linear
50h = Inc, PmoveScurve

51h = Inc, Cmove, Scurve
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The data field for this command may contain a parameter number in byte 2 (bytes
3-5 unused) with the command type as defined below:

Move Type (byte 1):
80h = Abs, Pmove, Linear
81h = Abs, Cmove, Linear
90h = Abs,Pmove, Scurve
91h = Abs, Cmove, Scurve
COh =Inc, Pmove, Linear
C1h =Inc, Cmove, Linear
DOh = Inc, Pmove, Scurve
D1h =Inc, Cmove, Scurve

The Move Command is executed as a gile move motion program. Therefore, all
the restrictions that apply to motion program execution also apply to the Move
Command. For example, if a program is already active for axis 1, then an attempt to
send this command for axis 1 will result in an err@ondition being reported.

4.10 Jog Velocity.(User units/sec) This commandets the velocity used when a Jog %Q
bit is used to jog in the positive or negative direction. Jog Velocity is used by motion
programs when no Velocity command is included in the pgram. Jog Velocity is
always used by thésAQ Move Command (27h). A hogtontroller reset, or power
cycle returns this value to the configured data.

4.11 Jog Acceleration.(User units/sec/sec) This command sets the acceleration value
used by Jog, Find HomeMove at Velocity, Abort All Moves andNormal Stop
operations. ANormal Stop occurs when the host controller switches from Run to
Stop or after certain programming errors (refer to Appendix A). Jog Acceleration is
used by motion programs when no Accelerabn command is included in the
program. Jog Acceleration is always used blye %AQ Move Command (27h). A host
controller reset, or power cycle returns this value to the configured data.

Note: A minimum value after scaling is used in the DSM314. Thisisalatermined by the
rule:

Jog Acc * (user units/counts) >=@Rints/sec/sec.

4,12 Position Loop Time Constant(0.1 Milliseconds) Thiscommand allows the servo
position loop time constant to be changed from the configured value. The lower the
Position loop Time Constant value, the faster the system response. Valudst are
too low will cause system instability and oscillation. For accurate tracking of the
commanded velocity profile, the Position Loop Time Constanshould be 1/4 to 1/2
of the MINIMUM sygem acceleration or deceleration time. For Analog mode, the
T Tjc _r K_v Akbd amldgesp_rgml t_jsc ksaqr
the Position Loop Time ConstantA host controllerreset, or power cycle returns this
value to the configured dag.
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Velocity Feedforward. This command sets theVelocity Feedforward gain (0.01
percent). It is the percentage of Commanded Velocity that is added to the DSM314
velocity command output. Increasing Velocity Feedforward causes the servo to
operate with faster response and reduced position error. OptimumVelocity
Fealforward values are 99/ . . # Dmp _ I jme qgcptmg*
configuration value must be set correctly for proper operation of theVelocity
Feedforwardgain factor. A host controller eset or power cycle returns this value to

the configured data.

Integrator Time Constant. (Milliseconds) This command sets thdntegrator Time
Constantfor the position error integrator. The value specifies the amount of time in
which 63% of the Positin Error will be removed. Thdntegrator Time Constant
should be 5 to 10 times greater than thePosition Loop Time Constanto prevent
instability and oscillation. It is recommended that the position error integrator only
be used in continuous follower apfications. Use of the integrator in point to point
positioning applications may result in position overshoot when stopping.

Follower A/B Ratio.This command allows the host controller to update theslave:

r fc

master? - @ p_rgm sqgcb gl?dc gagbit signeq dteger evih aj mmn T

minimum valueof-10* 546 _ | b _ Kk _vgksk t -hitmstegermd
with a minimum value of 1 and a maximum value of 32,767. The magnitude of the
A/B ratio must be in the range 32:1 td.:10,000 or a statuserror will be generated.
Refer to Chapter 8 for additimal information about the A/B ratio.

Velocity Loop Gain. (VLGN)igital Mode and Analog Torque Mode only. The velocity
control loop gain for a digital servo axis and Analog Torque mode servo mag set
with the Velocity Loop Gain command. The VLGN va is used to match the load
inertia (J) to the motor inertia (). VLGN is defined with a default value of 16
representing an inertia ratio of 1 to 1. The VLGN value is calculated assuming that
the load is rigidly applied to the motor. Therefore, in actal machine adjustment the
required value may significantly differ from the calculated value due to rigidity,
friction, backlash, and other factors. A host controller reset or power cycle returns
VLGNto the value set in the configuration software. A suggésd starting point for
Velocity Loop Gain is:

Velocity Loop Gain = Load Inertia (J,)
Motor Inertia (Jy)

x 16

The allowed range of Velocity Loop Gain is 0 to 255.

For example: The motor inertia () of a particular servo is 0.10 Kn-s*. The load
inertia (J) in this application is 0.05 Ikin-s?. VLGN = (0.050.10) * 16 = 8

The default Velocity Loop Gain is set using the Velocity Loop Gain setting in the
configuration software.
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ACAUTION

An incorrect VLGN value may cause an axis to be unstable. Care shoaldded when
making any change to the VLGN value.

Torque Limit. (0.01 percent) Digital Mode and Analog Torque Mode only. The
Torque Limit Command provides a method of limiting the torque produced by the
servomotor. In Analog Torque Mode, the Torque lint value limits the torque
command to apercentage of the fulkscale torque command value. Specifically, it
limits the full scale of the analog output where full scale equals 10 volts. The DSM314
will set the Torque Limit at the default 10000 (100 %) whewner a power cycle or
reset occurs. The bst controller application logic must set any other value for
desired Torque Limit. The valid range for Torque Limit is 0 to 20000 in units of 0.01%.
This represents 0 100 % of peak torque at commanded velocityf bn over range
value of 10001- 65535 is sent, the torque limit will be set to 10000. Torque Limit
can be changed during axis motion and takes effect immediately. Refer to the
appropriate servo motor manual for the motor torque curve to determine the aatal
value of torque output available ata given velocity. A simple example would be the
use of Torque Limit to prevent ovettightening on a machine.

Set Aux Encoder Position{User Units) This command sets the Actual Position value
for an Aux Axis Ezoder without using a Find Home operatio. The Position Valid %l
bit for the Aux Axis will be set when the command is received.

Force Servo Velocity.RPM) Digital Mode and Analog Torque Mode only. This
command bypasses the position loop and forces &elocity command to the digital
servo far tuning purposes. In Analog Torque Mode it bypasses the position loop and
forces a velocity command to the velocity regulator. Acceleration control is not used
and changes in velocity take effect immediately. A FoecServo Velocity command
value of +4095will produce a motor velocity of + 4,095 RPM and095 will produce

a motor velocity of -4,095 RPM (depending on individual motor maximum
velocities). The digital servo control loops may limit actual motor speed to lawer
value. Care should be taken notot operate a servomotor past the rated duty cycle.

The Enable Drive %Q bit must be active with no other motion commanded for the
Force Servo Velocity command to operate. The command must remain
continuously in the %AQdata for proper operation. When a Forcé&ervo Velocity
command is active for a given axis, any other %AQ immediate command for that axis
will remove the Force Servo Velocity data and halt the servo. Chapter 6, Non
Programmed Motion, also contains informaion on Force Servo Velocity.

SelectReturn Data 1.This command allows alternate data to be reported in the User
Selected Data 1 %Al location for each axis. The alternate data includes information
such as Parameter memory contents and the DSM314 Firmave Revision.

The Select Return Data 1lammand uses a mode selection and an offset selection.
The mode selection (byte offset +1 of theix-byte command) determines the Return
Data type. The offset selection (byte offsets +2, +3 of sbhyte command) select an
individual data item for some modes Setting the mode to 00h causes the default
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Torque Command to be reported.The default mode and offset for User Selected
Data 1 can be set in thenodule configuration software.

4.21 Select Return Data 2This commard allows alternate data to be reportedn the User

Selected Data 2 %Al location for each axis. The alternate data includes information
such as Parameter memory contents and the DSM314 Firmware Revision.

The Select Return Data 2 command uses a mode selectiand an offset selection.
The mode seletion (byte offset +1 of thesix-byte command) determines the Return
Data type. The offset selection (byte offsets +2, +3 of sbyte command) selects an
individual data item for some modes. Setting the mode to 00h @uses the default

Torque Command to be eported. The default mode and offset for User Selected
Data 2 can be set in thenodule configuration software.

The following selections are allowed for Select Return Data 1 and Select Return
Data 2.

Return Data

Digital | Analog | Analog | Selected Return Data Data Data Offset
Torque | Velocity Mode
Y Y N Torque Command 00h not used
Y Y DSM Firmware Revision 10h not used
Y Y DSM Firmware Build ID No. [ 11h not used
(hex)
Y N N Absolute Feedback Offset |[17h not used
(cts)
Y Y Y Parameter Data 18h Parameter
Number (0i 255)
Y Y Y CTL bits 132 19h not used
Y Y Y Analog Inputs- Axis 1 1Ch not used
Y Y Y Analog Inputs- Axis 2 1Dh not used
Y Y Y Analog Inputs- Aux 3 1Eh not used
Y Y Y Analog Inputs- Aux 4 1Fh not used
Y Y Y Commanded Position (user |20h not used
units)
Y Y Y Follower Program Command 21h not used
Position (cts)
Y Y Y Unadjusted Actual Position |28h not used
(cts)
Y Y Y Unadjusted Strobe 1 29h not used
Position (cts)
Y Y Y Unadjusted Strobe 2 2Ah not used
Position (cts)

Torque Commandis scaled so that +/10000 = +/ 100% torque.
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DSM Firmware Revisions interpreted as two separate words for majeminor
revision codes.

DSM Firmware Build IDs interpreted as a single hex word.

Absolute Feedback Offsets the position offset (in counts) that is used to initialize
Actual Position when a digital Absolute Encoder is used. Actual Position = Absolute
Encoder Data + Absolute Feedback Offset.

Analog Inputsprovides two words of data for each axis: low word =M1 and high
word = AIN2. The data is scaled so that-32000 = +/- 10.0v.

Commanded Position (user units)s a copy of the Commanded Position %Al data
reported for each axis. Refer to paragraph 2.04 Chapter 5.

Follower Program Command Positior(cts) isthe active commanded position (in
feedback counts) updated and used by the internal motion command generator.
Refer to Chapter 9 Combined Follower and Commanded Motion.

Unadjusted Actual Position JAP)is the accumulated actual position (in counts, not

user units) with a 32 bit binary rollovervalueof0 * / 25* 26 1* 426 @& ) 0*/ 25"
A Find Home or Set Position command sets the UAP to a value equal to the Actual

Position data scaled to counts.

UAPis initialized or reset when a Set Position or Home opion is completed. It
tracks actual motor rotation after these operations within the 32 bit raw encoder
count range with rollover, regardless of how the rotation is commanded (except for
the Position Increment without Position Update command).

If a Set Bsition command is executed or a Find Home cycle is completed, the UAP is
set to the raw counts equivalent to the Set Position data or the configured Home
Position after scaling by the Counts to Usddnits ratio on the individual axis tab of
the DSM configuration. That is, the raw counts are calculated as:

UAP = (Set Position data or Home Position value) x (Counts) / (User Units),
rounded to the nearest integer value.

The Home Offset configuration paraneter, which is provided to allow the actual
stopping position on a homing cycle to be offset from the encoder marker location,
does not affect the UAP, since this added move takes place before the home position
is set.

The UAP value is maintained througpower cycles as long as the encoder backup
battery power is maintained, even if the axis is moved while power is off. (The DSM
reads the encoder absolute data as part of the power on sequence.) It is also
maintained during axis EStop and emergency stopdult conditions including out of
sync.

Note: The %AQ Pitisn Increment without Position Update command (21h) does not change
the UAP. If an application uses this command, the UAP will no longer match Actual
Position.

Unadjusted Strobe 1 Positions the vdue of Unadjusted Actual Position captured
when aStrobe 1 input occurs.
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Unadjusted Strobe 2 Positions the value of Unadjusted Actual Position captured
when aStrobe 2 input occurs.

Note:

At least three host controller sweeps ondiiseconds (whichever represents more time)
must elapse before the new SédecReturn Data is available in the host controller.

4.22 Follower Ramp Distance Mak&Jp Time.When the Follower Ramp feature has been
selected and the follower is enabled, thedllowing axis is ramped up to the Master
velocity at the configured Follower Ramp Acceleration rate when the Master
Velocity is nonzero at the time the Follower is enabled. The master counts that
accumulate during acceleration of the follower axis are sted. In this mode, the
follower axis will accelerate to a velocity thagéxceeds the Master Velocity in order to
make up the position error that accumulated while the Follower axis was
accelerating to the Master Velocity. This makep distance correction ha a
trapezoidal velocity profile determined by theFollower Ramp Distance Maké&Jp
Time and Ramp Makeup Acceleratiorat the beginning of the correction. This mode
is used when the Follower axis must be positieand-velocity-synchronized to the

Master position at the instant the Follower mode was enabled.

If the Follower Ramp DistancéMake-Up Timeis too short, then the velocity profile is

a triangular profile. If during the distance correction, velocity exceeds 80% of the
velocity limit, then the automatically calculated velocity will be clamped at 80% of
the configured velocity limit. In both cases a warning message fisported, and the
real distance makeup time is longer than programmed, but the distance is still
corrected properly.

Setting aFollower RampDistance MakeUp Timeof 0 allows the Ramp feature to
accelerate the axis wibhout making up any of the accumulated counts. In this
instance, the Follower axis velocity will not exceed the master velocity. For
applications where the Follower axis only neexdto be synchronized to the master
velocity and lost counts do not matter, sethe distance makeup time = 0.

Typical velocity profile during the follower ramp cycle is shown below.

Figure 63
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4.23 Velocity Loop Proportional Gain. Analog Torque Mode onlylhe Velocity Loop
Proportional Gain AQ command allows the user to set the velocitsegulator
proportional gain in Analog Torque mode. The proportional gain is multiplied by
velocity error (velocity command- velocity feedback) to generate the portion of the
torque command due to the proportional term. Correctly setting this value will
determine how well the velocity regulator performs in the control system. Appendix
D descrbes a method to correctly tune this parameter. The allowable range for the
velocity loop proportional gain term is 332767. The default value is 1500.

4.24 Velocity Loop Integral Gain. Analog Torque Mode onlyhe velocity loop integral
gain AQ command allavs the user to set the velocity regulator integral gain in
Analog Torque mode. The integral gain is the term multiplied by the area of the
velocity error (velocity canmand - velocity feedback) to generate the portion of the
torqgue command due to the integral term. Correctly setting this value will
determine how well the velocity regulator performs in the control system. Appendix
D describes a method to correctly tunehis parameter. The allowable range for the
velocity loop proportional gain term is 332767. The default value is 0

4.25 Torque Command Filter. Analog Torque Mode only'he torque command filter AQ
command allows the user to activate a low pass filter foihe velocity regulator
output (Torque Command). The filter is typically used to keep the edroller from
exciting a machine resonance. The allowable setting for the Torque Command filter
are shown in Table8.

Table 47: Torque Filter Commands

TqFilt Mode Torgue Command Low PassFilter Setting
0 OFF1

1 Low Bandwidth Filer (150 hz 3db point)

2 Medium Bandwidth Filter (250 hZ3db point)

3 High Bandwidth Filter (350 hz. 3db point)

1 Default setting

4.26 Select Analog OutputMode. Digital Mode only.For digital servos, thicommand lets
you choose what analog signals wibe sent to the Analog Output pins (pins 6 and
24) on the four DSM faceplate connectors. The Select Analog Output Mode
command uses a Signal Code to specifiag signal to be sent, and a Connector Code
to specify the DSM connector to receive the signal. 1command is particularly
useful for servo tuning. This command can be sent from the Command registers for
any axis (14).
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Use the following structure to set up the 6byte %AQ Immediate Command
(described in Table46):

1  Byte 0 contains the Select Analo@utput Mode command code (47h).
1  Byte 1 contains the Connector Code, a hex number.

1 Bytes 23 contain the Signal Code, a decimal number.

1 Bytes 45 are not used and should contain O.

Connector Codes

Connector Code | Connector Selected | Connector Pins
01lh Connector A Pin 6 = OUT
02h Connector B Pin 24 = COM (Ref to OV)
03h Connector C Refer to the 1/0 Connection
Di in Ch f
04h Connector D iagrams in Chapter 3 for
Terminal Board connections.
Signal Codes
Note in the following Signal Code table that only some of thsignals have a default
output.
Signal Code Signal Description Default Output to:
00 decimal* %AQ Force Analog Outpuiata* Connector C or D
10 decimal Servo Axis 1 Torque Command None
15 decimal Servo Axis 1 Actual Velocity Connector A
20 decimal Seno Axis 2 Torque Command None
25 decimal Servo Axis 2 Actual Velocity Connector B

* Cannot be rerouted. This signalcode can only be used to restore this signal
back to its default output.

Note: The analog output is not available for user control ontaligi controlled axes. Issuing
the Force Analog Output or the Select Analog Output commands for digital axesavill
no effect on these analog outputs.

The Select Analog Output Mode has three basic uses:

1. Reroute either Servo Axis 1 Actual Velocity or 8& Axis 2 Actual Velocity
from its default output to a different output. The %AQ Force Analog Output
data signalcannot be rerouted to a different connector; however, it can be
replaced on its default output connector (C or D) by another signal that is
routed there by the Select Analog Output Mode command.

2. Route one of the two signals lacking a default output, ServAxis 1 Torque
Command and Servo Axis 2 Torque Command, to one of the outputs, thus
replacing the previous signal on that output. This is shawin Example 2,
below.

3. Restore signals with default outputs that were replaced by a+®uted signal.
In Example2, the %AQ Force Analog Output signal, which is normally found
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on Connector D by default, is replaced by the Servo Axis 1 Torque Command
signal that was routed to connector D by the Select Analog Output Mode
command. In Example 3, the %AQ Force Analog Outpmignal is restored to
Connector D by using the Select Analog Output Mode command.

Example 1.

In this example, the Servo Axis 1 Actual Veltgisignal (Signal Code=15) is reouted
from its default output on Connector A to Connector B (Connector Code=02h)
replacing any previous signal on Connector B. This is accomplished by placing the
following data in the %AQ immediate command words:

Figure 64

Word 2 Word 1 Word 0

(Byte 5 and Byte 4) (Byte 3 and Byte 2) (Byte 1 and Byte 0)
+00000 +00015 0247h
s
Signal Code (19) Target Connector Select Analog Output Mode
Code (02h) Command Code (47h)

Example 2:

In this example, the Servo Axis 1 Torque Command signal (Signal Code=0)
selected as the Analog Output on Connector D (Connector Code=04h), replacing
any previous signal on Connector D. To accomplish this, platte following data in
the %AQ immediate command words:

Figure 65
Word 2 Word 1 Word 0
(Byte 5 and Byte 4) (Byte 3 and Byte 2) (Byte 1 and Byte 0)
+00000 +00010 0447h
e
Signal Code (10) - Target Connector Select Analog Output Mode
Code (04h) Command Code (47h)
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Example 3:

In Example 2, the %AQ Force Analog Output default signal was replaced as the
Analog Output on Connector D by the Servo Axis 1 Torque Command signab. T
restore the %AQ Force Analog Output signal (Signal Code=00) to Connector D
(Connector Code=04h), place thdollowing data in the %AQ immediate command
words:

Figure 66
Word 2 Word 1 Word 0
(Byte 5 and Byte 4) (Byte 3 and Byte 2) (Byte 1 and Byte 0)
+00000 +00000 0447h
/ /N
Signal Code (00)  Target Connector Select Analog Output Mode
Code (04h) Command Code (47h)

Clear New Configuration ReceivedThis command clearsthe New Configuration
Received %l bit. Once cleared, the Configuration Complete bit is only set when the
host controller resets or reconfigures the module. The host controller can monitor
the bit to determine if it must re-send other %AQ commands, such da Position
Zone or Jog Acceleration. This would only be necessary if the %AQ commands were
used to overrideDSM314 configuration data programmed with the host controller
configuration software. This command can be sent from the Command registers for
any ais (1-4).

Load Parameter ImmediateThis command is executed from the host controller to
immediately change a DSM314 data parameter value. It can be sent from the
Command registers for any axis (4). Data parameters are only used by motion
programs. Each parameter change requires a command. Byte 1 of Word 0 contains
the Parameter Number (in hexadecimal fonat) to be changed. The DSM314
contains 256 double word parameters, numbered €55 (decimal). For details, see

T N_p_kctNOBB'&N.I rihchap@r@K1/ 29

Table 48: Number of Load Parameter Immediate Commands Permitted per

Sweep

Number of Axes | Number of %AQ | Number of Load Parameter Immediate
Configured Words Commands Permitted per Sweep

2 6 2

3 9 3

4 12 4

DSM314 to Host Controller Interface 162



User Manual Chapter 6
GFK1742F Jan 2020

Chapter 6: Non-Programmed Motion

The DSM314 can generate motion in an axis in one of several ways without usingation
program.

1  Find Home and Jog Plus/Minus use the %Q bits to command motion.

1  Move at Velocity, Move,Force ServoVelocity, Force Analog Output, and Position
Increment use %AQ immediate commands.

During Jog, Find Home, Move at Velocity, Move anHorce Servo Velocity, any other
commanded motion, programmed or non-programmed, will generate an error. The only
exception is the Position Increment %AQ command, whichan be commanded any time.
See the description of Position Increment motion below for mee details.

Non-programmed motions (Abort All Moves, Jog Plus/Minus, Move at Velocity, AQ Move
Cmd and Normal Stop) use thdog Acceleratiorand Jog Acceleration ModeThe Feed Hold
%Q command uses the programmed acceleration and acceleration mode.

6.1 DSM314 Home Cycle

A home cycle can be used to establish a correct Actual Position relative to a machine
reference point. The configuredHome Offsetdefines the location of HomePosition as the
offset distance from the Home Marker.

The Enable Drive %Q bit must B8N during an entire home cycle. However, the Find Home
%0Q bit does not need to be held ON during the cycle; it may be turned on momentarily with
a one-shot. Note that turning ON the Find Home %Q bit immediately turns OFF the Position
Valid %l bit until tre end of the home cycle. The Abort All Move%Q bit halts a home cycle,
but the Position Valid bit does not turn back ON. No motion programs can be executed
unless the Psition Valid bit is ON.

6.1.1 Home Switch Mode

If the Find Home Modeis configured as HOMESWHOME Switch), the Home Switch input
from the axis 1/0O connector is used first to roughly indicate the reference position for home.
Then, the next encoder marker encontered when traveling in the negative direction
indicates the exact location. An operHome Switch input indicates the servo is on the
positive side of the home switch and a closed Home Switch input indicates the axis is on the
negative side of the home suich. An OFF to ON transition of the Find Hon#Q command
yields the following home cycle. Unless otherwise specified, acceleration is at the current
Jog Acceleratiorand configured Jog Acceleration Mode.
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Find Home Routine for Home Switch

If initiated from a position on the positive side of the home switch, in which case the home
switch must be OPEN (Logic 0), the Find Home routine starts with step 1 below. (All of the
first several steps of the following routine are necessary to allow for a variety dssible
home switch designs and starting positions.) If the Find Home routinis initiated from a
position on the negative side of the home switch, in which case the home switch must be
CLOSED (Logic 1), the routine starts with step 3 below.

1. The axis ignoved in the negative direction at the configuredFind Home Velocity
until the Home Switchinput closes.

2. The axis decelerates and stops.

3. The axis is accelerated in the positive direction and moved at the configuré&dind
Home Velocityuntil the Home Switchinput opens.

4. The axis decelerates and stops.

5. The axis is accelerated in the negjae direction and moved at the configuredFinal
Home Velocity until the Home Switchinput closes.

6. The axis continues negative motion at the configuredrinal Home Velocityuntil a
marker pulse is sensed. The marker establishes the home reference position.

7. The axis decelerates and stops (at a position past the marker pulse).

8. The axis is moved, at the currenlog Velocity the number of user units specified by
the Home Offsetvalue from the home reference position.If Home Offset= 0, the
axis moves back totie position of the marker pulse.

9. The axis decelerates and stops.

10. The DSM314 sets the Commanded Position and Actual Position %Al status words to
the configured Home Positionvalue. Finally, the DSM314 sets the Position Valid %l
bit to indicate the home cycle is complete.

Home Switch Example

Many different home switch designs are possible. The switch may be normally open or

normally closed andmay be mounted in one of severhpossible locations. The example

given in this section illustrates a fairly common arrangement used for linear axes. In the

following picture, the home switch is a normally open proximity switch, mounted near the

clb md rfc k_af gl cnthg hegdiive digectionp The imagingry liheehat & g
bgtgbcq rfc fmkc qugrafoq nmggrgtc _|Ib |l ce_rgt
jma_rcb _nnpmvgk_rcjw ml rfc qugrafoqg aclrcpjgl
direction far enough so that the right-hand edge of the home switch cam causes the home

gugraf rm ajmgc* uc amlqgbcp rfc k_afglc qjgbc
of the home switch. The home switch cam is long enough so that while the machine slide is

on the negative side of the home switch, it will keep the normally open home switch closed.
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Note the relationships of the home position, the negative overtravel position, and the

positive stop position. A small amount of distance is provided in the netjge direction

between the home position and the negative overtravel position. This is to allow some
Tfumpigle pmmkd dmp _bhsqgrkclr _I b gqgcrsn md rf
routine, which requires that its final move be in the negative direction

Distance is also provided between the overtravel limit position and the positive stop.
Enough distance should be allowed here to prevent the machine slide from hitting the
positive stop. The correct distance needs to be greater than the worshse stoppng
distance required by the machine slide after it reaches the overtravel limit position.

Gl rfgg cv_knjc* rfc k_afglc qgjgbcdog umpigle
qgugr af, Gd rfec BQKOq Fmkc Nmggr g ml n_p_kcrecp
programming absolute positioning commands since only positive numbers would be used.

Often, the home position needs to be set to an exact distance from a reference point on the

machine. To facilitate this adjustment, the home switch cam could be made witslated

mounting holes that would allow a coarse adjustment of the cam to bring the calibration to

within one turn of the encoder. Then, the small remaining distance would be accurately
measured, | b rfec t _jsc m- r _glch ums | bme Offsetc| rcpch
parameter.

Figure 67: Home Switch Example
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Move+ and Mové Modes

If Find Home Modeis configured as MOVE+ or MOVIE the first encoder marker pulse
encountered when moving in the appropriate direction (positive for MO¥+, regative for
MOVH ) after the find home command is given is used to establish the exact location. In this
mode, the operator usually jogs the axis to a position close (within one revolution of the
encoder) to the home position first, then initiates thefind home command. To assist the
operator in jogging to the correct position, a set of alignment marks indicating a close
proximity to the home position is sometimes placed on the machine and machine axis.

Movei (Minus) Home Cycle Example

The nextpicture shows an example of the Home Position parameter set to Move(minus).

In this example, the operator jogs the axis until the moveable mark on the machine slide
lines up with the stationary mark on the alignment plate mounted to the machine frame.
(Note that the marks align on the positive side of home position since the Home Position
parameter is set to Movd ). Then the operator initiates the find home routine, which causes
the axis to move in the negative direction until the marker pulse occurs.

Figure 68: Move 1 (Minus) Home Position Example
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Find Home Routine for Move + or Move

When the find home command (an OFF to ON transition of the Find Home %Q bit) is
initiated, the following sequence of events occurs:

1. The axis is acderated at theJog Acceleratiorrate and moved at the configuredrinal
Home Velocity (positive direction for MOVE+, negative direction for MOMB until a
marker pulse is sensed. This marker pulse establishes the home reference position.

2. The axis is stoppd (at a position past the marker pulse) using the configuredog
Accelerationrate and with the configured Jog Acceleration Mode.

3. The axis is moved, at the configuredlog Velocityand with the configured Jog
Accelerationrate andJog Acceleation Mode, the number of user units specified by
the Home Offsetvalue from the home reference position. IHome Offset= 0, the
axis moves back to the position of the marker pulse.

4. The axis is stopped at the configuredog Acceleratiorrate and with the configured
JogAcceleration Mode

5. The DSM314 sets the Commanded Position and Actual Position %Al status words to
the configured Home Positionvalue; the DSM314 sets the Position Valid %l bit to
indicate the home cycle is complete.

Jogging with the DSM314

TheJog Velocity Jog Accelerationand Jog Acceleration Modare configuration parameters
in the DSM314. These values are used whenever a Bags or Jog Minu%oQ bit is turned ON.
Note that if both bits are ON simultaneously, no motion is generated. Thing Acceleration
and Jog Acceleration Modeare also used during Find Home, Move at Velocity, Abort All
Moves and Normal Stop. Programmed motios use theJog Velocityand Jog Acceleratioras
defaults.

A Jog Plus/Minus %Q command can be performed when no other motion is coemded, or
while programmed motion is temporarily halted due to a Feed Hold %Q command. The
Enable Drive %Q bit does not neettd be ON to jog, but it can be ON. Turning on a Jog
Plus/Minus %0Q bit will automatically close thEnableRelayandturn on the Drive Enabled %l

bit. When an overtravel limit switch is OFF, Jog Plus/Minus and Clear E¥#Q bits may be
turned on simultaneously to move away from the open limit switch.Thus,a Jog Plus %Q
command will not work while the positive end of travel switch ispen and Jog Minus will not
work while the negative end of travel switch is open. Turning a Jog %Q bit OFF causes the
axis todecelerate and stop. If a Jog %Q bit is momentarily turned off, even for one CPU
sweep, the axis will decelerate to a stop theaccelerate and continue jogging.

Non-Programmed Motion 167



User Manual Chapter 6
GFK1742F Jan 2020

6.3 Move at Velocity Command

A Move at Velocity %AQ command is generated by placing the vakeh in the first word of
%AQ data assigned to an axis. The second and third words together represent a signed 32
bit velocity. Note that the third word is the most significant word of the velocity.Once the
command is given, the %AQ data can be cleared bgnding a NULIcommand or changed

as desired. Move at Velocity will not function unless the servo driveesisabled (Enable Drive
%Q command and Drive Enabled %l status bit are set).

The listing of %AQ immediate commands shows the words in reverse order make
understanding easier. For example, to command a velocity of 512 user units per second in a
DSM314 configured with %AQ datatarting at %AQ1, the following values should be used:
0022h (34 decimal) in %AQ1, 0200h (512 decimal) in %AQ2, and 0 in %A®&en the
DSM314 receives these values, if Drive Enabled %Il is ON, Abort All Moves %Q is OFF, and no
other motion is commanded itwill begin moving the axis at 512 user units per second in the
positive direction using the currentJog Acceleratiorand Acceleration Mode.

The Drive Enabled %l bit must be ON before the DSM314 receives the immediate command
or an error will occur. Also,fia Move at Velocity command is already in th#AQ data, the
velocity value must change while the Drive Enabled bit is ON fihre DSM314 to accept it.
The DSM314 detects a Move at Velocity command when the %AQ values change.

When the DSM314 is performing &ove at Velocity command, it ignores the software end
of travel limits (Pos EOTand Neg EOY). Hardware overtravel limits musbe ON if they are
enabled.

A Move at Velocity command can be stopped without causing an error in two ways: a Move
at Velocity command with a velocity of zero, or turning the Abort All Moves %Q bit ON for at
least one CPU sweep.

Non-Programmed Motion 168



User Manual
GFK1742F

6.4

6.5

Chapter 6
Jan 2020

Force ServoVelocity Command (DIGITAL
Servos; Analog Torque Mode)

This commandbypasses the position looand forces a velocity RPM command to the digita
servo or Analog Torque Interface for tuning purpose#cceleration control is not used and
changes in velocity t&e effect immediately. A Force Servo Velocity command value of
+4095 will produce a motor velocity of + 4,095 RPM and095 will produce a mdor velocity
of -4,095 RPM (depending on individual motor maximum velocities). The digital servo
control loops maylimit actual motor speed to a lower value.

ACAUTION

Care should be taken not to operate a servomotor beyond its rated duty cycle.

The EnableDrive %Q bit must be active with no other motion commanded for the Force
Servo Velocity command to operate. The samand must remain continuously in the%AQ
data for proper operation. When aorce Servd/elocity command is active for a given axis,
any other %AQ immediate command for that axis will remove the Force Servo Velocity data
and halt the servo. A oneshot Foree ServoVelocity command will therefore only operate
during the sweep in which it appears.

Refer to Chapter 5, Motion Mate DSM314 to Host Ctroller Interface, for more information
on this command.

Note: The Force Analog Output command, described belousdd for analog servos with a Velocity
command interface.

Force Analog Output Command (ANALOG
Velocity Interface Servos)

In Analog VelocityInterface mode, the Force Analog Output %AQ immediate command
operates the analog output on the DSM faceplate conraors A, B, C, or D. A Force Analog
Output value of +32000 will produce +10.00 Vdc and a Force Analog Output value-82000
will produce -10.00 Vdc.

Force Analog Output operates only while the %AQ data is active. When a Force Analog
Output command is active for a given axis, angther %AQ immediate command for that axis
will remove the Force Analog Output command and turn off the associated afog output.

Pcdcp rm Af _nrcp 3* T Kmr g ml K_rec BQK1/ 2
information on this command.
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Position Increment Commands

To generate small corrections between the axis position and the DSM314 tracking, the
Position Increment %AQ commands can be used to offset Actual Position by a specific
number of user units. If the Drive Enabled %l i ON, the axis will immediately move the
increment amount. If the position increment without position update is used (%AQ
command 21h), the Actual Position %Al status word reported by the DSM314 will remain
unchanged. If the Position Incrementvith Position Update is used (%AQ command 25h),
the Actual Position and Commanded Position %Al status words reported by the DSM314 will
be changed bythe increment value. Position Increment can be used at any time, though
simultaneous use with the Force Servielocity command is impossible because the Force
Servo Velocity command must remain in the %AQ command data area or the servo will be
stopped.

Other Considerations
Other considerations when using norprogrammed motion are as follows:
M  The Abort AllMoves %Q bit, when ON, will prevent any ngorogrammed motion
from starting.

1 Turning ON the Abort All Moves %Q bit will immediately stop any current non
programmed motion at the current Jog Acceleration

T A Set Position %AQ command during neprogrammed motion will cause a status
error.

i  Turning OFF the Enable Drive %Q bit while performing a home cycle or executing a
Move at Velocity %AQ command will causestop error.

1  The Feed Hold %Q bit has no effect on ngmogrammed motion.
9  The Rate Override %AQ commarhas no effect on norprogrammed motion.

1 Changing theJog Velocityor Jog Acceleratiorwill not affect moves in progress.
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Chapter 7: Programmed Motion

7.1

Programmed Motion

A motion program consists of a group of useprogrammed motion command statements
that are stored to and executed in the DSM314. The DSM314 executes motion program
commands sequentially in a bloclby-block fashion once a program is selected to run.

The motion program is executed autonomously from the host controller, although the host
controller starts the DSM314 motion program and can interface with it (with parameters
and certain commands) during execution. In addition, external inputs (CTL bits) connected
directly to the DSM314 faceplate or controlled by Local Logic can be used in motion
programs to delay or alter program execution flow. The host controller receives atis
information (such as position, velocity, and Command Block Number) from the DSM314
during program execution. Motion programs I 10 and subroutines 1 40 are created using
rfec f mgr amlrpmjijcp npmep_kkgle gmdru_pc
configuration settings to the DSM314 via the host controller backplane.

For further information, please refer to the online help for your software, or the software
user manual, PAC Machine Edition Logic DevelopBt.C Getting Started, GFK918.

Single-Axis Motion Programs and Subroutines

A singleaxis program contains program statements for one axis onlyhe programmed axis

is specified in the first line of the program, for example: PROGRAM 1 AXIS1. The DSM314
may operate up to four singleaxis programs. These programs may run independently or
simultaneously. For example, motion Program 1 may be writtenof Axis1 and motion
Program 2 written for Axis 2. Each axis may be home referenced and the motion program
for each axis may execute independeht without regard to the state of the other axis.
Alternately, Program 1 and Program 2 may start simultaneouslyia the run program %Q
bits) during the same CPU sweep.

DSM314 motion programs support the subroutine feature, which may include all the
available motion program commands including the CALL command. The SYNC Block
command is reserved for multiaxis (Axisl and 2) programs and subroutines. Subroutines
can be nested, using CALL statements, to a maximum of eight levels. Singlds
subroutines, simiar to motion programs, contain commands for only one axis. The
difference is that the axis number is not spedédd in a singleaxis subroutine. A singleaxis
motion program may CALL any singkaxis subroutine stored in module memory. For
example, singleaxis motion Program 1, operating Axis 1, may include a CALL statement to
single-axis Subroutine 1. Additionallysingle-axis motion Program 2, operating Axis 2, may
include a CALL statement to singlaxis Subroutine 1. Singleaxis motion programs cannot
CAILL multi-axis subroutines.

The motion program and subroutine structureallow flexibility in execution and axis catrol

in the DSM314 module. The practical limitation is that each axis may only execute one
program at a time. For example, if Program 1 is enbdd to run in Axis 1, it must either
complete or abort prior to enabling Program 2 to run in Axis 1.
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7.2 Multi -Axis Motion Programs and Subroutines

The term multi-axis is specified in the definition statement (on the first line) of a prograwr

subroutine, for example: PROGRAM 2 MULAKIS, or SUBROUTINE 7 MURKKIS. Axis 1 and
Axis 2 are the only two axis numbers pmiitted in a multi-axis program or subroutine. Both
axes must be home referenced and meet the remainingrerequisites (see the section
T Np c pitesdos BragrammedK mr g ml & 1W8) beforeagpoogram can be executed. A
multi -axis motion program may CALlonly multi-axis subroutines. One motion program
instruction, SYNC Block, is available only in a muétkis motion program or subroutine.

Subroutgl ¢ T 1l cqgr gl ed | gkgr _rgnghdagis motion pragfara. Inga_ k ¢ _ g
multi -axis program, there are wo categories of moves1-Axismoves,and 2-Axis moves.

1-Axis movesWhen two consecutive Axis moves are programmed, the second move will
begin execution within 2 milliseconds after the first move finishes.

2-Axis movesA 2-Axis move is programmed withthree consecutive blocks. The first of the

three blocks must contain the SYNC Block command. The next two blocks contain the move

commands, one for Axis 1, and one for Axis 2. When the SYNC Block command is executed,

thetum kmtcqg ugjj "rkcd g&u oprrfegpl T megjrifeeqgecaml bg' , Ln
the moves is synchronized.

More information about multi-axis programming, program block structure, flow control
(JUMP), and the SYNC Block command, is provided latetliis chapter.

7.3 Motion Program Co mmand Types
The motion program commands are grouped into four categories:
Type 1 Commands
CALL (Subroutine) JUMP
Type 2 Commands
Block number
SYNC (Block Synchronization)

LOAD (Parameter)

ACCEL (Acceleration)
VELOC (Velocit)

Type 3 Commands

PMOVE (Positining Move)
CMOVE (Continuous Move)
DWELL

WAIT
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Program/Subroutine Definition Commands
PROGRAM

ENDPROG

SUBROUTINE

ENDSUB

Type 1 commands can redirect the program path execution, but do not directly affect
positioning.
9  Call (Subroutine) executes a subroutie before returning execution to the next
command.

1 Jumps may be conditional or unconditional. An unconditional jump always
redirects execution to a specified program location. A conditional jump is assigned
a CTL bit to check. If the CTL bit is ON, the jummgalirects execution to a specified
program location. If the CTL bit is OFF, the jump is ignored.

Type 2 commands also do not affect position.

M  Block numbers provide an identification or label for the Typ& command that
follows. Block numbers are requireavith JUMP commands; otherwise, they are
optional. If a program block does not contain a block number, the previous block
number, if any, remains in effect.

9 The SYNC (synchronize block) command is a tvexis synchronization command
(this may or may not delg motion on one axis).

1 The Load Parameter command allows the user to load a value into a parameter
register.

1  The Velocity (VELOC) and Acceleration (ACCEL) commands specify velocity and
acceleration rates ér the Type 3 MOVE command or commands that follow.
Velocity and Acceleration commands remain in effect until changed.

Type 3 commands start or stop motion and thus affect positioning control.

1  Positioning (PMOVE) and Continuous (CMOVE) moves command motion

i  The Dwell, Wait, and End of Program commands stapotion.
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7.4 Program Blocks and Motion Command
Processing

A program block consists of and is defined as one (and only one) Type 3 command with any
number and combination of preceding Type 1 and 2 commands.

A block number has two primary uses: (1) it providea JumpTo identification (label), and
(2) it identifies the section of the program that is currently executing via the Block Number
%Al Status words for each axis. Type 2 commands are optiongdr@gram block can contain
a single Type 3 command. Type @mmands and Conditional Jumps do not take effect until
the DSM executes the next Type 3 command.

While the DSM314 is executing a program block, the following program block is processed
into a buffer command area. This buffering feature minimizes block tmasition time. Thus,
parameters used in a move must be loaded before the move command that was
programmed two blocks earlier completes execution. In other words, in order to minimize
the block-to-block transition time, a new block is preprocessed during pevious block
execution. Program block parameters must be loaded before the preceding block begins
execution.

When a DSM314 is executing a mulxis program, the program commands are scanned
independently by each axis and only the data designated for thakis is executed. Note that
some multi-axis program commands do not specify an axis (Block number, Jump, Call, and
End) and therefore apply to both axes.

A multi-axis program can contain SYNCommands to synchronize the axes at designated

points. When thefirst axis reaches a SYNC block (a block containing a SYNC command), it

will not execute the next block until the other axis has also reached the SYNC Block. Refer to
Cv_knjc FragisPmeRsikkg!l eo* |j _rcp gl r ftisq af _nrcp*

7.5 Prerequisites for Programmed Motion

The following conditions must be satisfied before a motion program can be initiated (for a
multi -axis program, the conditions must be met for both axes):

9  The Enale Drive %Q bit must be ON
M The Drive Enabled %I bit must be ON

M  The Position Valid %l bit must be ON

1  The Moving %l bit must be OFF

9  The Program Active %l bit must be OFF
9  The Abort All Moves %Q bit must be OFF
1

The axis position must be within the configurednd of travel limits High Software
EOT and Low Software EQTunless theSoftware End of Traveinode is configured
as Disabled

9 The Overtravel Limit Switch inputs must be ON (24V input is high) if enabled

9 A Force Digital Servo Velocity %AQ command must no¢ active
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1  The program to be executed must be a valid programared in the DSM314

7.6 Conditions That Stop a Motion Program

A motion program will immediately cease when one of the following conditions occurs:

9  The Abort All Moves %Q bit turns ON
9  The Enable Dxie %Q bit turns OFF

M  An Overtravel Limit Switch turns OFF whenOT Limit Switch is ENABLED via
configuration.

1  The next programmed move, either PMOVE or CMOVE, will pasScftware EOT
Limit (unless theSoftware End of Traveinode is configured as Disabled)

1 A Stop Normal or Stop Fast Response Method Error occurs. Seeddppb gv 2?2 * 1 Cppn
Pcnmprgle,d

7.7 Motion Program Basics
Number of Programs, Subroutines, and Statements

The DSM314 supports 10 motion programs, 40 subroutines, and a maximum total of 1000
motion program statements.

Format

1  Motion programs and subroutines are writen using ASCII text.

T  Only one motion language statement is permitted per line, and a motion language
statement may not span more than one line. Normal comments may span multiple
lines.

9  White space and blank lines may be used to improve readability and separate
certain items.

i  The Motion Editor is not case sensitive.
T  All motion programs and subroutines must be contained in a single file.

Single-axis and multtaxis programs and subroutines

A given single-axis program must have the capability to be run onry one axis specified in
the Program definition statement. Therefore, motion language commands in singlaxis

programs and subroutines will not specify an axis. Rather, the axis specifiedia PROGRAM
statement is used for all motion commands in the protam. Multi-axis programs and
subroutines can only call multiaxis subroutines. Likewise, singlaxis programs and
subroutines can only call singleaxis subroutines.

Program and subroutine defiition statements

Rf ¢ Kmr gml Cb gr mp_ | pbcdom@spdcpgb ci d\gplngerpg nkld gqr _rckcl rc
program/subroutine number and axis configuration (PROGRAM 1 AXIS2 or SUBROUTINE 2
MULT}AXIS). These statements are placed on the first line of theogram or subroutine.

Programs are terminated with an ENDPROGas¢ment, subroutines are terminated with

and ENDSUB statement. These statementerve as separators between programs and
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subroutines, identify the program and subroutine numbers, and indicatehe type of
program (single-axis or multiaxis).

Block numbers ad sync blocks

Block numbers will be suffixed with a colon (1: for example). Sync blocks are identified by a
line with a block number followed by the SYNC command (2: SYNC for example). Block
numbers may appear alone on a line or preceding a motion commdron the same line.

7.7.1 Motion Language Syntax and Commands

White space

White space has no significance and is ignored, except where necessary to use as a
gcn_p_tr mp, Dmp c¢ v _ kbAGoQ ABSHA S PITAKMT C gonVv.&QE/ gg pco
separator between CMDVE and AXIS1, but is not required in the phrase 50000,ABS because

the comma separates the parameters. Blanks, blank lines, and tabs are considered white

space.

Numeric Constants

Numeric constants are limited to 32bit integer values, which may be signed ounsigned
depending on the context in which they are used. All motion commands further limit this
range. Numeric constants may be entered as decimal, hexadecimal, or binary values.
Hexadecimd and binary constants are identified by the prefixes, 16# andt2respectively

(do not use a space between the prefix and the number). Hexadecimal and binary constants
cannot be prefixed with a negative sign. Therefore, negative values must be enterediru mo g
complement form. Numeric constants may contain single unddine characters (e.g.

5 _000_000) between digits to improve the readability of large numbers or to represent
implied decimal points in fixed point numbers.

Comments

The (* character pair intradluce a normal comment, which terminates with the *) character
pair. These comments may appear anywhere white space can, for example within or
following a motion program statement, alone on a line, or spanning several lines. These
comments do not nest. The// character pair introduces a single line comment. All text
following the // to the end of the line is ignored by the Motion Editor. However, if using the
/I, do not force a break to the next line (by using a Return) or an error will result. If yoish

to make long comments readable on the Motion Editor screen withdithe need for scrolling

to the right, you can use the (* and *) symbols (required for multline comments) along
with Returns (created by pressing the Enter key), which force the text break to the next
line.
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Motion Program Key Words

The following words have special significance in the motion programming language.

ABS AXIS3 ENDSUB MULTHIAXIS SuB
ABSOLUTE AXIS4 ENDS PMOVE SYNC
ACCEL CALL INCR PROGRAM VELOC
ACC CMOVE INCREMENTAL PROG VEL
ACCELERATION DWELL JUMP SCURVE VELOCITY
AXIS1 ENDP LINEAR SNGLEAXIS WAIT
AXIS2 ENDPROG LOAD SUBROUTINE

Variables

Motion Programs support a limited set of predefined variables: the parameter data registers
and the CTL bits. Ithe following table, x represents a decimal value in the specified range.
The value Xs interpreted based on its numeric value. Therefore, a given variable may be
referenced several ways. For example, P1 and P0OO1 both refer to Parameter Data Register 1
and will be accepted by the Motion Editor.

Variable Constraints

Px . P v b 033
CTLx ./l b v b 10
Separators

Separators are used to separate elements or are added to elements to indicate that they
serve a unique function.

Separator Function

, Separate command parameters

Identifies a constant as a block number
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7.7.2 Motion Program Commands

This section describes the motion commands. Most motion commands have two forms,
multi-axis and singleaxis. The multiaxis form is used inmulti-axis programs and
subroutines and requires the axis to be specified as a parameter in @nt commands (for
example: VELOC AXIS1 5000). In singlris programs the axis number is specified the
program header (for example: PROGRAM 2 AXIS1) andstnoot be specified within the
program.

Some of the command keywords have aliases. The alias cmand keywords are
functionally equivalent to the actual keywords. Alias usage is optional and largely a matter
of personal preference.

Items that appear within_ 1 ej ¢ "~ p_aicrq &i:90* 1<0' pcnpcgqgcl
described in more detail. temsth r _nnc _p gl gos _pc “~p_aicrg &i)Y
rf r _nnc_p gl aspjw °~ p_ ai-axsmogrénisyardsubiodtiies _pc p
but are illegal when used in singlaxis programs or subroutines.

The general format of motion languag commands is KEYWORD {axis} <parameter |,
parameter]>. If the axis is specified, it immediately follows the command keyword.

Command parameter(s) follow the ais, if specified. If there are multiple parameters, they

are separated by commas.

Note: The DSMB4 does not support the NULL command or Program Zero.

ACCEL

The ACCEL statement sets the axis acceleration for subsequent moves and remains in effect
in agiven program unless changed. If an ACCEL statement is not used in a program, the
moves will accelerge at the current Jog Acceleration value. Moves programmed before the
first ACCEL statement will accelerate at the current Jog Acceleration. Moves prograetn
after an ACCEL statement will use the value in the ACCEL statement.

Note: ACCEL commands for aagivaxis in a program or subroutine must be separated by a PMOVE
statement, CMOVE statement, or an unconditional jump.

Syntax:

ACCEL {<axis>xdacceleration>

Parameter Description

<axis> The axis number can only be specified in a mubixis program or
subroutine. The axis may be specified using the keywords or constants

<acceleration> The acceleration is specified by using either an unsignedrestant in the
range of 1-1,073,741,823 or by using a parameter data register.

Aliases:

ACC, ACCELERATION
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Eriors:

1. ACCEL commands must be separated by at least one move command.
Specified acceleration constant is not in the range of-11,073,741,823
Parameter data register is not in the range of 0255.

Axis specified in singleaxis program.

No axis specified inmulti -axis program.

o 0~ w D

Specified axis does not support programmed motion.

Block Number

Block numbers may be used as the destinath of JUMP commands. They may appear
alone on a line, or preceding a command.

Syntax:

<block num>: [<command>]

Parameter | Description

<block num> | Block number must be in the range of 1 65535

<command> | Any command except PROGRAM, SUBROUTIEEDPROG, ENDSUB, or anot
block number may follow a block number on the same line

Aliases:
None
Errors:

1. All block numbers and synch blockumbers must be unique within a program or
subroutine.

2. Block number must be in the range of 1 65535.

CALL

The CALL command calls a subroutine from a program or subroutine.
Syntax:

CALL <subroutine destination>

Parameter Description

<subroutine destinaton> | A subroutine destination specified as a constant, L 40, or a parameter
data register.

Aliases
None
Errors:
1. Subroutine number must be in the range of 1 40, or parameter data register d

255.
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2. If caller is a subroutine, it cannot call itself (noecursive calls) or call another
subroutine that directly or indirectly references it.
3. Call destination subraitine must be defined in the same file.

4. Single-axis programs and subroutines can only call singkxis subroutines. Multi
axis programs and subrouties can only call multiaxis subroutines.

CMOVE

The CMOVE command programs a continuous move using the spieail position and
acceleration mode.

Syntax:

CMOVE {<axis>} <position>, <positioning mode>, <acceleration mode>

Parameter Description

<axis> The axs can only be specified in a mubaxis program or subroutine.
The axis may be specified using th&XISx keywords or constants.

<position> The destinationpositions. May be a constant or a parameter data
register.
<positioning mode> Specifies incrementd (INCR) or absolute (ABS) positioning.
<acceleration mode> Specifies linear (LINEAR) eicurve (SCURVE) acceleration for the
move.
Aliases:
None
Errors:

1. Axis specified in singleaxis program.
2. No axis specified in multiaxis program.

3. Position must be h the range ofi 536,870,912 i 536,870,911, or parameter data
register 0- 255.

4. Positioningmode must be either INCR or ABS.
5. Acceleration mode must be either LINEAR orGURVE.

6. Specified axis does not support programmed motion.
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DWELL

DWELL causes motiorto cease for a specified time period before processing the next
command. Specifying a dwell of zero (either as a constant or the value in a parameter data
register) causes no dwell to occur (this is a change from APM and DSM302 functionality).

A single DWIEEL command only applies to one axis. Therefore, in a mudtkis program,you

must designate an axis number for each DWELL command. For example: DWELL AXIS1
2000. If you wish to pause both axes in a muléixis program, you must use a DWELL
command for eachaxis.

Syntax:
DWELL {<axis>} <delay>

Parameter Description
<axis> The axs can only be specified in a mubaxis program or subroutine. The
axis may be specified using the AXISx keywords or constants.
<delay> Delay in milliseconds specified as a constant a parameter data
register. Range is 860,000 ms. A value of O isterpreted as a null
command.
Aliases:
None
Errors:

1. Axis specified in singleaxis program.

2. No axis specified in multiaxis program.

3. Delay must be in the range of ® 60,000 or parameterdata register 0- 255.
4,

Specified axis does not support programmed mibon.

ENDPROG

The ENDPROG statement terminates a motion program definition.
Syntax:

ENDPROG

Aliases:

ENDP

ENDSUB

The ENDSUB statement terminates a motion subroutine definition.
Syntax:

ENDSUB

Aliases:

ENDS
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JUMP

Jump to a block number or sync blocWithin the current program or subroutine. The jump
may be conditional, based on the state of a CTL bit, or unconditional.

Syntax:

JUMP <condition>, <destination>

Parameter Description
<condition> Jump condition, must specify CTLOL CTL32 or UNCOND
<destination> Destination block or synch block number

Aliases:

None

Errors:

1.  Jump condition must be CTL in the range ofi132, or keyword UNCOND.

2. Destination block must be in the range of 1 65535 and must be defined within the
same program or subroutineas the JUMP statement.

LOAD

Initializes or changes a parameter data register witB2-bit twos-complement integer value.
Syntax:

LOAD <parameter data register>, <load value>

Parameter Description
<parameter data register> | Parameter data register to benitialized. Restricted to registers PO00®
P255.
<load value> 32-bit numeric constant.
Aliases:
None
Errors:

1. Parameter data register must be in the range of POGOP255.

2. Load value must be in the rang of a 32bit twos-complement value.
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PMOVE

The PMOVE command programs a positioning move using the specified position and
acceleration mode.

Syntax:

PMOVE {<axis>} <position>, <positioning mode>, <acceleration mode>

Parameter Description

<axis> The axs can only be specified in a mulaxisprogram or subroutine. The
axis may be specified using the AXISx keywords or constants.

<position> The destinationpositions. May be a constant or a parameter data registe

<positioning mode> Specifies incrementalINCR) or absolute (AB$)ositioning.

<acceleration mode> | Specifies linear (LINEAR) orcsirve (SCURVE) acceleration for the move.

Aliases:

None

Errors:
1. Axis specified in singleaxis program.
2. No axis specified in multiaxis program.

3. Position must be inthe range ofi 536,870,912 i 536,870,911, or parameter data
register 0- 255.

4. Positioning mode must be either INCR or ABS.
5. Acceleration mode must be either LINEAR orGURVE.

6. Specified axis does not support programmed motion.

PROGRAM

The PROGRAM statemenis the first gatement in a motion program. The program
statement identifies the program number (1-10) and the axis configuration. Program
definitions cannot nest.

There are two types of motion programssingle axisin which all commands are directed to
the same axis, ad multi-axis, which may contain commands for axis 1 and axis 2. The
program type is specified by the PROGRAM statement. A singlgis program is identified
by specifying the target axis following the program number (for example, PROGRAM 3

AXIS1). A multiaxis program is identified by the word MULTAXIS following the program
number (for example, PROGRAM 4 MULAKIS).

The program axis configuration is used to enforce whether or not the axis parameter must
c gqsnnjgchb gl r f anmangsmeagso_rkstricts niulthaxig prograras to
calling multi-axis subroutines, and singleaxis programs to calling singleaxis subroutines.
The axis specified in a singlexis program is used by any subroutine it calls; therefore, an
axis number shouldhot be specifed anywhere within a singleaxis subroutine.
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Syntax:

PROGRAM <program number> <axis configuration>

Parameter Description

<program number> The program number must be a decimal value in the range ofi110. Within a
source file, each PROGRA#&fined must have a unique number.

<axis configuration> | The axis configuration must have a value of MULAKIS for multiaxis programs
or axis designation (for example, AXIS1) for singkis programs. Axes may h
specified using the AXISx keywords or ostants, where x = 14.

Aliases:

PROG

SUBROUTINE

The SUBROUTINE statement is the first statement in a motion subroutine. The subroutine
statement identifies the subroutine number (1-40) and the axis configuration. Subroutine
definitions cannot nest.

Thereare two types of motion subroutines, single axisin which all commands are directed
to the same axis, and multiaxis, which may contain commands for axis 1 and axis 2. The
subroutine type is specified by the SUBROUTINE statement. A singlkes subroutineis
identified by the word SINGLEAXIS following the subroutine number. A multiaxis
subroutine is identified by the word MULTFRAXIS following the subroutine number.

The subroutine axis configuration is used to enforce whether or not the axis parameter must

besupg gcb gl rfc gs pmsrglcoq k mragissubroatmdsko | bg, G
calling multi-axis subroutines, and singleaxis subroutines to calling singleaxis subroutines.

A single-axis subroutine uses the axis number specified in theltag program.

Syntax:

SUBROUTINE <subroutine number> <axis configuration>

Parameter Description

<subroutine number> | The subroutine number must be a decimal value in the range ofi 140.
Within a source file, each subroutine defined must have a uniqueimber.

<axis configuration> | The axis configuration must have a value of MULAKIS or SINGLEXIS.

Aliases:

SUB
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Sync Block

A sync block is a special case of a block number. A sync block may only be used in a-multi
axis program.

A sync block iddentified by a block humber followed by the command SYNC. The SYNC
command must appear on the same line as the block number.

Syntax:
<block num>: SYNC

Parameter Description

<block num> Block number must be in the range of 1 65535

Aliases:
none
Errors:

1. Sync blocks can only appear in muiaxis programs.

2. All block numbers and synch block numbers must be unique within a program or
subroutine.

3. Sync blocks and block numbers cannot appear in consecutive statements without
an interveningcommand.

4. Syncblock numbers must be in the range of 1 65535.

VELOC

Sets the axis velocity used by subsequent motion program move commands and remains
effect until changed by another VELOC statement. If a VELOC statement is not used in a
program, moves will use thecurrent Jog Velocity value. Also, moves programmed before
the first VELOC statement will use the current Jog Velocity.

Note: VELOC commands for a given axis in a program or subroutine must be separated by a PMOVE
statement, CMOVE statement, an unconditbnal jump.

Syntax:

VELOC {<axis>} <velocity>

Parameter | Description

<axis> The axis can only be specified in a muhixis program or subroutine. The axis may be
specified using the AXISx keywords or constants.

<velocity> | The desiredvelocity. May be a costant or a parameter data register.

Aliases:

VEL, VELOCITY
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Axis specified in singleaxis program.

No axis specified in multiaxis program.

Velocity must be a constant in the range of 1 8388607.

VELOC commands must beeparated by at least one rave command.

Specified axis does not support programmed motion.

Permits synchronization with some external event through the CTL bits. Execution of the
next command is suspended until the specified CTL is set.

A single WAITcommand only applies to oneaxis. Therefore, in a multexis program, you
must designate the axis number that a WAIT applies to. For example: WAIT AXIF101. If
you wish to make both axes wait in a mukaxis program, you must use a separate WAIT
command for each axis.

Syntax:

WAIT {<axis>} <ctl>

Parameter | Description
<axis> The axis can only be specified in a muhixis program or subroutine. The axis may b
specified using the AXISx keywords or constants.

<ctl> Specifies CTLO1 CTL32.
Aliases:

none

Errors:

1. Axis specified in mgle-axis program.

2
3.
4

No axis specified in multiaxis program.
CTL must be in the range of 1L 32.

Specified axis does not support programmed motion.

186



User Manual
GFK1742F

7.7.3

Programmed Motion

Chapter 7
Jan 2020

Program and Subroutine Structure

Single-axis ProgramStructure

1

PROGRAM definition statementlt must be the first line of the program. It must
identify the program number and axis number. The program number has a space
between the PROGRAM keyword and the number. In contrast, the axis number must
not have a pace within it. For example:

PROGRAM 1 AXIS3
Body. The program body contains the actual program commands. Note that in a
single-axis program, you must not specify an axis number in any of the commands.

Doing so will generate an error. An example of correct syntax for a singlgis
program is:

ACCEL 50000
End of Program.Uses the ENDPROG statement. This statement clearly identifies the

end of the program and helps separate one program or subroutine from another.
The ENDPROG should be the only thing on the last line of any program:

ENDPROG

Single-Axis Progran Example

Note that the axis number is specified in the first line and is not specified in the program
body. Note also, that there is no space in the term AXIS1.

PROGRAM 2 AXIS1

ACCEL 50000

VELOC 5000

PMOVE 10000, ABS, LINEAR
DWELL 6000

PMOVES000, ABSLINEAR

ENDPROG

Multi-Axis Program Structure

il

PROGRAM definition statementMust be the first line of the program. It must
identify the program number and the fact that this is a multiaxis program by using
the MULTHAXIS term. For example:

PROGRM 3 MULTHAXIS
Body. Contains the actual program commands. Note that in a multaxis program,
you must specify an axis number in many of the commands. Failure to do so will

generate an error. The axis humber term, such as AXIS1, must not have a space
within it. An example of correct syntax for a multiaxis program command is:

ACCEL AXIS1 50000
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End of ProgramUses the ENDPROG statement. This statement clearly identifies the
end of the program and helps separate one program or subroutine from another.
The ENDPROG shou be the only thing on the last line of any program:

ENDPROG

Multi-Axis Program Example

Note that the term MULTIAXIS must be used in the PROGRAM statement on the first line,
and that axis numbers are specified in the applicable commands in tpeogram body.

PROGRAM 1 MUL-AXIS

ACCEL AXIS1 500000

VELOC AXIS1 5000

CMOVE AXIS2100000, ABS, LINEAR DWELL AXIS2 6000
JUMP CTL31, 1

CALL P255

LOAD P215, 2000

PMOVE AXIS1 8388607, INCRCYRVE

ENDPROG

Single-axis Subroutine Structure

1

SUBROUTINE definition stabteent. It must be the first line of the subroutine. It must
identify the subroutine number and contain the SINGLEXIS statement. For
example:

SUBROUTINE 3 SINGAREIS
Body. The subroutine body contains the actual programmed commads. Note that
in a singleaxis subroutine, you must not specify an axis number in any of the

commands. Doing so will generate an error. An example of correct syntax for a
single-axis subroutine command is:

ACCEL 50000

End of SubroutineUses the ENDSUBatement. This statement clerly identifies the
end of the subroutine and helps separate one subroutine or program from another.
The ENDSUB should be the only thing on the last line of any subroutine:

ENDSUB
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Single-Axis Subroutine Example

An axisnumber should not be specified ira singleaxis subroutine. That is because single-
axis subroutine will apply to the axis specified in the singlxis program that callsit. This
allows a subroutine to be used by different singlaxis programs, regardles of theparticular
axis number they specify.

SUBROUTINE 15 SINGAEKIS

ACCEL 50000

VELOC 10000

PMOVE 200000, ABS, LINEAR
DWELL 3000

PMOVE 50000, ABS, LINEAR

ENDSUB

Multi-Axis Subroutine Structure

1

SUBROUTINE definition statementt must be the first line of the subroutine. ltmust
identify the subroutine number and the fact that this is a mukaxis program byusing
the MULTHAXIS term. For example:

SUBROUTINE 7 MULAKIS
Body. The subroutine body contains the actual programmedommands. Note that
in a multi-axis subroutine, you must speify an axis number in many of the

commands. Failure to do so will generate an error. An example of correct syntax for
a multi-axis subroutine command is:

ACCEL AXIS2 50000
End of SubroutineUsesthe ENDSUB statement. This statement clearly identifi¢ise

end of the subroutine and helps separate one subroutine or program froemother.
The ENDSUB should be the only thing on the last line of any subroutine:

ENDSUB

Multi-Axis Subroutine Example

SUBRM@TINE 2 MULTAXIS

ACCEL AXIS2 P100

VELOC AXIS2 P105

SYNC

CMOVE AXIS2 P001, INCRCSRVE
DWELL AXIS2 P001

JUMP CTLO1, 2

PMOVE AXIS2 P214, ABS, LINEAR

ENDSUB
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7.7.4 Command Usage Examples

The following examples are not complete programs. For example, in manyases the
PROGRAM and ENDPROG statements are not shown. Tisésiments (in correctcontext)
would need to be added to make the program compile successfullfprogrammed moves
have three parameters:

1. The distance (data) to move or position to move to,
2. Thetype of positioning reference (command modifier) to use for thenove, and

3. The type of acceleration (command modifier) to use while performing the move.

Note: Motion programs can contain statements that use constants as data associated with commands
orvariables that are also referred to as parametersi(B%b).

Absolute or Incremental Positioning

Absolute Positioning

In an absolute positioning move, the first parameter is the position to move to. The
following is an absolute positioning move example.

PMOVE 5000, ABS, LINEAR

In this example, the axis will move from itgurrent position, whatever it may be, to the

nmqgr g ml 3. ., Rf sg* rfc _ars_j bgqr _I ac kmtct
when the move is encountered. If the initial position i, the axis will move 5000 useunits

in the positive direction. Ifthe initial position is 8000, the axis will move 3000 usainits in

the negative direction. If the initial position is 5000, the axis will not move.

Incremental Positioning

In an incremental move, the first parameter specifies the distance to move from thcurrent
position. The DSM314 translates incremental move distances into absolute mopesitions.
This eliminates error accumulation. The following is an incremental positioningnove
example.

PMOVE 5000, INCR, LINEAR

In this example, the axis will move ém its current position to a position 5000 user units
greater. With an incremental move, the first parameter specifies the actual number of user
units the axis moves.
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Types of Acceleration

Linear Acceleration

A sample linear move profile that plots veloity versus time is shown in Figur&9. As
illustrated, a linear move uses constant (linear) acceleration. The area under the graph
represents the distance moved.

Figure 69: Sample Linear Motion

ACCEL 1000 v
VELOC 2000

PMOVE 6000, INCR,
LINEAR

S-Curve Acceleration

An SCurve mdion sample, plotting velocity versus time, is shown below. As illustrated,-S
Curveacceleration is nonlinear. When the move begins, the acceleration starts slowgnd
builds until it reaches the programmed acceleration. This should be the midpoint dahe
acceleration. Then, the acceleration begins decreasing until it is zero, at which tintiee
programmed velocity has been reached. An-Surve move requires twice thetime and
distance to accelerate and decelerate that a comparable linear moveeed. The areaunder
the graph represents the distance moved.

Figure 70: Sample SCurve Motion

ACCEL 2000

VELOC 2000 v
PMOVE 8000, INCR, S-
CURVE
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7.7.5 Types of Programmed Move Commands

The following exampks are not complete programs. For example, in many cases the
PROGRAM and ENDPROG statemeate not shown. These statements (in correatontext)
would need to be added to make the program compile successfully.

Positioning Move (PMOVE)

A PMOVE must alwaysome to a complete stop. The stop must long enough to allow thén
Zone %l bit to turn ON bfore the next move can begin.

A PMOVE uses the most recently programmed velocity and acceleration. If a VELOC
command has not been encountered in the motion programthe Jog Velocityis used as
default. If an ACCEL command has not been encountered in theotion program, the Jog
Accelerationis used as default.

Continuous Move (CMOVE)

A CMOVE does not stop when completed unless it is followed by a DWELL or a WA&T,
next programmed velocity is zero, or it is the last program command. It does not wdir In
Zone %l bit to turn ON before going to the next movéA normal CMOVE is @@emmand that
reaches its programmed position at the same time that it reaches thegelocity of the
following Move command.

A CMOVE uses the most recently programmed velocity and ateration. If a VELOC
command has not been encountered in the motion program, theJog Velocityis used as
default. If an ACCEL command has not been encounteradthe motion program, the Jog

Accelerationis used as default.

A special form of the CMOVE comand can be used to force the DSM314 to reach the
programmed CMOVE position before starting the velocity change associated with the next
move command (that is, execute the entire CMOVE command at a constant velocity).
Programming an incremental CMOVE commahwith an operand of 0 (for exampleCMOVE
0, INCR, LINEAR) will delay the servo velocity change until the next ma@egnmand in
sequence.The following sequenceof commands illustrates this effect(assume ACCELSs are
chosen to allow motions to complete nornally):

Command Data Comments

VELOC 10000 //Set velocity of first move = 10000

CMOVE 15000, ABS, LINEAR //Reach velocity of second move (20000) gbosition =15000
VELOC 20000 //Set velocity of second move = 20000

CMOVE 30000, ABS, LINEAR (*Stay at velocity = 20000 until position = 30000, then
change to velocity = 5000%)

CMOVE 0, INCR, LINEAR (*Flag to signal the DSM314 to wait for next movéefore
changing to the next velocity*)

VELOC 5000 //Set velocity of third move = 5000
PMOVE 40000, ABS, LINEAR //Final stop position = 40000
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Note: White space characters (blank spaces, tabs, etc.) were usedprogram above to improve

readability.

Figure 71

v
20000 -

10000 1

5000 +

: Example 1, Before Inserting CMOVE (0)

15000 30000 40000 t

Figure 72: Example 2, After Inserting CMOVE (0)

V
20000 4

100001
5000 1

15000 30000 40000 t
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Programmed Moves

By combining CMOVEs and PMOVES, absolute and incremental moves, lamshr and s-
curve motion, virtually any motion profile can be generated. The following exampleshow
some simple motion profiles as well as some common motion programming errors.

Example 1: Combining PMOVEs and CMOVEs
This example shows how simple PMOVEad CMOVEs combine to form motion profiles.

Figure 73: Combining PMOVEs and CMOVEs

ACCEL 1000

VELOC 2000

PMOVE 5000, ABS, LINEAR
VELOC 1200

PMOVE 10000, ABS, S-CURVE
ACCEL 1500

VELOC 2800

CMOVE 6000, INCR, LINEAR v ;
VELOC 1200 /_\ . ;
CMOVE 23000, ABS, S-CURVE P /a ol s ipL
ACCEL 1000 ———0
VELOC 2800 ’
PMOVE 5000, INCR, LINEAR

The first PMOVE alerates to program velocity, moves for a distance, and decelerates to a
stop. This is because motion stops after all PMOVEghen the first move stops, it is at the
programmed distance.

The second move is an-surve PMOVE. It, like the first, acceleratds the programmed
velocity, moves for a time, and decelerates to zero velocity because it is a PMOVE.

The next move is dinear CMOVE. It accelerates to program velocity, moves for a time, and
then decelerates to a lower velocity using linear acceleratioWwhen a CMOVE ends, it will
be at the programmed position of the move just completed, and at the velocity of the next
move. Thus when the fourth move begins, it is already at its programmed velocity.

The fourth move is a CMOVE, so as it approaches itafiposition, it accelerates to be at the
velocity of the fifth move when it completes. The graph shows the acceleration tife fourth
move is scurve.

Finally, the fifth move begins and moves at its programmed velocity for a time until it
decelerates to z&o. Any subsequent moves after the fifth would begin at zero velocity
because the fifth move is a PMOVE.
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Example 2: Chaging the Acceleration Mode During a Profile

The following example shows how a different acceleration, and an even acceleratimode,

can be used during a profile using CMOVEs. The first CMOVE accelerates lin¢artiie

programmed velocity. Becausethgc aml b AKMTCo0q t cj magthedirstgqg gbcl
CMOVE finishes its move without changing velocity. The acceleration of tekecond move is

S-curve as it decelerates to zero velocity.

Figure 74: Changing the Acceleration Mode During a Profile

ACCEL 2000 v

VELOC 6000 I

CMOVE 13000, ABS, I

LINEAR |

ACCEL 4000 cL | ¢S

CMOVE 15000, INCR, S- |

CURVE 13000 t

Example 3: Not Enough Distance to Reach Programmed Velocity

CMOVES and PMOVES can be programmed that do notéa&wnough distance to reactthe
programmed velocity. The following graph shows a CMOVE that could not reach the
programmed velocity. The DSM314 accelerates to the point where it must start

decelerating to reach the programmed position of C1 at the velocitpf the second
CMOVE.

Figure 75: Not Enough Distance to Reach Programmed Velocity

ACCEL 2000 v

VELOC 8000

CMOVE 7000, INCR, LINEAR

ACCEL 10000

VELOC 2000 I
CMOVE 4400, INCR, LINEAR '
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Example 4: Hanging the Move When the Distance Runs Out

? gcpgmsg npmep_kkgle cppmp gltmjtcg if _ | egl ed
command generator) the move at a high velocity when the distance runs out. In the

following example, the first CMOVE accelerates to a high velocity. The second CMOVE has

an identical velocity. However, the distance specified for the second CMOVE is vergrsh

Thus, the axis is running at a very high velocity and must stop in a short distance. If the
programmed acceleration is not large enough, the following profile could occur. The

DSM314 attempts to avoid overshooting the final position by commanding a ze velocity.

This rapid velocity change is undesirable and can cause machine damage.

Figure 76: Hanging the DSM314 When the Distance Runs Out

ACCEL 500 v
VELOC 3000

CMOVE 9000, ABS, LINEAR I
ACCEL 600 I
CMOVE 4800, INCR, LINEAR C1 : c2

DWELL Command

A DWELL command is used to generate no motion for a specified number oilliseconds.
The DWELL command may use a value stored in a designated parameter.

A DWELL a#ir a CMOVE will make the CMOVE stop before the next move, unless the
gncagdgchb bucij]j bsp_rgml gg xcpm kgjjggcaml bg,
skipped (CMOVE continues to the next Move following the DWELL) if the DWELL command

has a value bzero, or references a parameter register that has a value of zero.

A single DWELL command only applies to one axis. Therefore, in a mais program, you
must designate an axis number with each DWELL command. For example: DWELL AXIS1
2000. If you wishto pause both axes in a multaxis program, you must use a DWELL
command for each axis.

Example 5: DWELL

A simple motion profile, which moves to a specific point, aits, and returns to the original
point is shown below.

Figure 77: Dwell Command Example

ACCEL 30000

VELOC 15000 v
PMOVE 120000,

ABS, LINEAR

DWELL 4000

PMOVE 0, ABS,
LINEAR

P2
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Wait Command

The WAIT command is similar to the DWELL command. Instead of generating no motfon
a specified period of time, a WAIT stopgrogram motion until a specified CTL bit turn©N.
Thus motion stops any time a WAIT is encatered, even if the CTL bit is ON befotae WAIT
is reached in the program. The trigger to continue the program can be any thfe twelve CTL
bits.

If, in the prevous example, WAIT were substituted for DWELL, the motion profile woulbe
the same except he second PMOVE would not start until the CTL bit turned ON. If tBFL
bit was ON when the program reached the WAIT, the second PMOVE would begin
immediately after the first PMOVE finished.

Also, if WAIT were used instead of DWELL in the previexample, CMOVEs an®MOVEs
would generate similar velocity profiles. The WAIT will stop motion whether thprevious
move is a CMOVE or PMOVE.

A single WAIT command only apifes to one axis. Therefore, in a mulxis program, you
must designate an axis nurber with each WAIT command. For example: WAIT AXIS1
CTLOOL. If you wish to have both axes wait in a mudtkis program, you must use aeparate
WAIT command for each axis.

Subroutines

The DSM314 can store up to ten separate programs and forty subroutin€ubroutinescan
be defined as two types: singleaxis and multiaxis. Subroutines are available for athotion
programs created with the Motion Editor. Commands within singd-axissubroutines do not
contain an axis number; this allows singlaxis subroutines to be calledfrom any singleaxis
program (the commands in the subroutine use the axis numbespecified by the calling
program). Commands within multi-axis subroutines caotain axis numbers just like
commands within multi-axis programs. Multiaxis subrouines can onlybe called from
multi -axis programs or subroutines. Singkaxis subroutines can only bealled from single
axis programs or subroutines. For example, a sing#xis program foraxis 1 and a singlaxis
program for axis 2 can call the same singfaxis subroutinesimultaneously. Each subroutine
must be assigned a unique number between 1 and 40.

Subroutines are programmed using the CALL command, which specifies teabroutine
number to be called. When a CALL is encountered during program executigerogram
execution is redirected to the subroutine. When the subroutine completes, program
execution resumes at the command after the CALL command. Subroutines can be cdlle
from another subroutine, but once a subroutine has been called, it must completeciore it
can be called again for the same axis. Thus, recursion is not allowed.
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Block Numbers and Jumps

Block numbers are used as reference points within a motion prograand to control jump
testing. A %Al data word displays the current blogkumber which can be monitored to
ensure correct program execution or to determine when events should occur. A block
number can also serve as a JUMP command destination. Jumps mayuieonditional or
conditional. An unconditional jump command simply tells he DSM314 to continue
program execution at the destination block number. A conditional jump only executestifie
specified condition occurs. Examples of both types of jumps follow.

Unconditional Jumps

Example 6: Unconditional Jump

In the example below, the program executes a PMOVE, dwells for 2 seconds, then
unconditionally jumps back to the beginning of the program at block 1. Thus, the PMOVE
repeats until an end of travel limit (Hidp Software EOT or Low Software EOT) ©@vertravel
Limit Switch is reachedAn Abort All Moves %Q bit command could also hksed to halt the
program.

Figure 78: Unconditional Jump

ACCEL 10000

VELOC 30000 ul
1:

PMOVE 200000, INCR, /_\ /_\ /_\[
LINEAR

DWELL 2000

JUMP UNCOND, 1

Conditional Jumps

A conditional jump is a JUMP comand with a CTL bit specified in the commandConditional
jumps areType 1 commands in that they affect program path execution, buthey are also
similar to Type 2 commands because they do not take effect until a Typec®8mmand
following the JUMP commandsd executed. When a conditional JUMfdmmand is executed,
the DSM314examines the specified CTL bit. If the bit is ONrogram execution jumps to the
destination block number; if the bit is OFF, the programontinues executing the command
after the JUMP. Nte that the Type 3 command afterthe conditional jump and at the junp
destination will affect jump behavior.

Conditional Jump commands should not be used with mulaxis programs containingSYNC
blocks unless the JUMP is triggered while both axes are tagtithe same JUMBommand.
Failure to follow this recommendation carresult in unpredictable operation.

Conditional Jump testing starts when the next PMOVE, CMOVE, DWELL, or Wéiimand
following a Conditional JUMP becomes active.

When Conditional Jump teting is active, the designated CTL bit is tested at the positidoop
update rate (0.5, 1.0 or 2.0 milliseconds depending on configuration).

198



User Manual
GFK1742F

Programmed Motion

Chapter 7
Jan 2020

Conditional Jump testing ends when the designated CTL bit turns ON (Jump Triggecurs)
or when a new Block Numbebecomes active.

If more than one Conditional Jump is programmed whtout an intervening PMOVECMOVE,
DWELL, or WAIT command, only the last Conditional Jump will be recognized.

A Conditional Jump cannot be used as the last line of a Subroutine (or on tihe lbeforean
Unconditional Jump to the end of a subroutine) becaugemp testing terminates whenthe
End Subroutine command is processed.

In summary, a Conditional Jump transfers control to a new program block on the basis of
one of the external CTL inpubits turning ON. Tests for CTL bit status can be carried arice

or continuously during the following Type 3 command if it is in the same prograrnlock.
Multiple Conditional Jumps are not supported within the same program block (thfellowing
example illustrates this incorrect usage of the Conditional Jump command).

Conditional Jump Example 1:
PROGRAM 1 MUL-BXIS

VELOC AXIS1 10000
ACCEL AXIS1 10000

1 JUMP  CTLOL, 2 /[This JUMP command will be ignored
JUMP  CTLOZ, 3 /[This JUMP command will be recognized
CMOVE AXIS1 +40000, INCR, LINEAR

2 CMOVE AXIS2 +20000, INCR, LINEAR
3: PMOVE AXIS2 +100000, ABS, LINEAR
4: DWELL AXIS2 100

ENDPROG

The first JUMP is not programmed correctly because (1)stnot followed by an intervening
Type 3 command, and(2) it is in the same block as another JUMP command. When a new
Block Number becomes active AFTER a Conditional JUMP command, Jump testing will occur
one final time.

Conditional Jump Example 2:
PROGRAN2 AXIS1

VELOC 10000

ACCEL 10000
1 CMOVE 20000, ABS, LINEAR

JUMP  CTLO1, 3
2: PMOVE 40000, ABS, LINEAR //CTLO1 tested only once
3: DWELL 100
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ENDPROG

In the example above, The CTLO1 bit test occurs just once because the PMOVE following the
JWP contains a new Block Number (2). Howevashanging the location of Block Number 2
causes CTL bit testing throughout the PMOVE following the JUMP, as seen in the following
example:

Conditional Jump Example 3:
PROGRAM 3 AXIS1

VELOC 10000
ACCEL 10000
1 CMOVE 20000, ABS, LINEAR
2: JUMP  CTLO1, 3
PMOVE 40000, ABS, LINEAR //CTLO1 tested throughout PMOVE
3: DWELL 100
ENDPROG

In this example, the CTLO1 bit is tested throughout the PMOVE because the PMOVE and
JUMP commands are in the sani&lock.

The DSM314 can perform a ConditionalUMP from an active CMOVE to a program block
containing a CMOVE or PMOVE without stoppingror the axis to jump without stopping,
the distance represented by the CMOVE or PMOVE in the Jump block must be gredtant
the servo stopping distance.The servo sbpping distance is computed using the present
commanded velocity and the acceleration parameters that would be in effect when the
jump block became active.

The axis will STOP before jumping if a Conditional Jurtrigger occurs under any of the
following conditions:

T When a PMOVE is active

T When a CMOVE is active and the Jump destination block contains a CMOVE or
PMOVE representing motion in the opposite direction.

T When a CMOVE is active and the Jump destination tkocontains a CMOVE or
PMOVE representing madbn in the same direction with insufficient distance for the
axis to stop.

1  When a CMOVE is active and the Jump destination block contains a DWELL, \MAIT
END (program) command.

If the axis does STOP before a @itional Jump, the current programmedacceleration and
acceleration mode will be used.

Unconditional Jumps do not force the axis to stop before jumping to a new program block.
For example, a CMOVE followed by a JUMP Unconditional to another CMOVbBelilve just
as if the two CMOVEseccurred without an intervening Unconditional JUMP.
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If Conditional Jump testing is active when the DSM314 command processor encounters a
CALL SUBROUTINE command, the axis will stop and terminate jump testing beforeGid. L
isexecuted.

If Conditional Jumptesting is active when the DSM314 command processor encountees
END SUBROUTINE command, the axis will stop and terminate jump testing befitwe END
SUBROUTINE is executed.

Jump Testing

Conditional jumps perform jump testing. If the CTL bit is ONthe jump is immediately
performed. If the CTL bit is OFF, the DSM314 watches the CTL bit and keeps track of the
JUMP destination. This monitoring of the CTL bit is called jump testing. If during jump
testing the CTL bit turns ON bfore a BLOCK command, anther JUMP command, or £ALL
command is encountered, the jump is performed. These commands will end jumpsting.

Example 7: Jump Testing

Consider the following two singleaxis program section examples. In Example 1, the move
to position 2000 is completed before jump testing begins. The block number occurring
immediately after the JUMP command endgimps testing. Thus, the duration for which the
CTL bit is monitored is very short. However, in Example 2, the JUMP command is
encountered before the CMOVE commiad. This starts the jump testing before motion
begins, and jump testing continues as long as the move lasts. If the CTL bit turns yihle
the move is being performed, the jump will be performed. After the move completeshe
next block number is encounteed, which ends jump testing, and program execution
continues normally. If additional moves were programmed ahead of the next blogtumber,
jump testing would continue during those moves until the next block number was
encountered.

Example 1 Example 2
ACCE 5000 ACCEL 5000
VELOC 1000 VELOC 1000
1 1:
CMOVE 2000, ABS, LINEAR JUMP CTLO1, 3
JUMP CTLO1, 3 CMOVE 2000, ABS, LINEAR
2 2
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Normal Stop Before JUMP

A conditional jump command is similar to Type 2 commands in that jump testg does not
start until the Type 3 command immediately after the JUMP is executed. If this Type 3
command would normally stop motion, then motion will stop before jump testing begins.
Type 3 commands that will stop motion are: DWELL, WAIT, ENDPROG, and/eésan the
opposite direction.

Thus, even though the CTL bit may be ON before the block with the conditional JUMP and
Type 3 command is executed, axis motion will stop before program execution continues at
the jump destination. This stopping is NOT a Junfftop, which isdescribed in ExamplelO.

Example 8: Normal Stop Before JUMP

The following example contains a jump followed by a DWELL command. The DSM314,
because it processes ahead, knows it must stop after the CMOVE command. Thuspihes

to a stop before the DWELL is executed. Since jump testing does not begin uritie DWELL

is executed, testing begins after motion stops. Jump testing ends when thi®llowing
CMOVE begins due to the associated BLOCK command. The dashed lingbénvelocity
profile indicate when jump testing takes place. In this example, the CTLO3 loibes not turn
ON during the program execution.

Figure 79: Normal Stop Before JUMP

1: ACCEL 5000
VELOC 10000
CMOVE 60000, INCR, LINEAR  V
2. JUMP  CTL03, 4
DWELL 4000
3: ACCEL 10000 / \
VELOC 5000 I Jume

| ;
CMOVE 15000, INCR, LINEAR I Testing
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Jumping Without Stopping

If the Type 3 command following a conditional jump i CMOVE and the Type 8ommand
at the destination is a move command with sufficient distance to fullglecelerate to zero
when completed, the jump will be executed without stopping. This ithe only way to sustain
motion when a jump is performed.

Example 9 JUMPWithout Stopping

This is a simple example of a conditional jump from one CMOVE to another. While jump
testing the CTLO3 bit, the first CMOVE accelerates to the programmed velocity. Before the
dashed line, the CTLO3 bit is OFF, but at the dashed lthe CTLO3 bit turns ON.Program
execution is immediately transferred to block 3 and the CMOVE there begirBecause the
velocity at the jump destination is different, the velocity changes at theacceleration
programmed of the jump destination block. Findl, asthe second CMOVEcompletes,
velocity is reduced to zero and the program ends.

Figure 80: JUMP Without Stopping

1: ACCEL 2000
VELOC 10000 v
JUMP  CTLO3,3
CMOVE 120000, INCR, LINEAR

3: ACCEL 20000
VELOC 5000 croson A t
CMOVE 15000, INCR, LINEAR

|
|

C1 I c2
I

203



User Manual
GFK1742F

Programmed Motion

Chapter 7
Jan 2020

Jump Stop

A jump stop is a stop that is caused by a jumwhen a jump stop occurs, the current
programmed acceleration and acceleration mode are used\ote that s-curve motion will
achieve constant velocity before beginning to decelerate. See thecsirve jump examples
for more details. There are two ways of generating a jump stop each describleelow.

A conditional JUMP triggered during a PMOVE will always generate a jump stop. Because
PMOVE always stops before continuing to a subsequent motion, a jump stop alwagsurs
when a jump takes place during a PMOVE.

When a conditional jump trigger occursduring a CMO/E, however, a jump stop will not
occur if the motion programmed at the jump destination is a PMOVE or CMOVE
representing sufficient distance in the same direction. A jump stop will occur if the PMOVE
or CMOVE at the jump destination does notepresent suficient distance or represents
motion in the opposite direction.

In an scurve move, a jump stop will do one of two things. If the jump takes place after the
midpoint of the acceleration or deceleration, the acceleration odeceleration is completed
before the jump stop is initiated. If the jump occurs before the midpoint of the acceleration
or deceleration, the profile will immediately begin leveling off. Once acceleration or
deceleration is zero, the jump stop begins. Seédé scurve jump examples.

Exampk 10: Jump Stop

The following is an example conditional jump with a jump stop. An enhancement on
Example 5, DWELL, would be to watch an external CTL bit that would indicate a problem
with the positive motion. If the CTL binever turns on, the profile forthe following program

will be identical to the profile shown in the DWELL example. If the CTL bit turnedaduring

the first PMOVE or the DWELL, the reverse movement would immediatelymmence.

The following profile would appear if the CTL bit turned on dring the first PMOVE, at the
dashed line. Because the first move completed early due to the CTL bit turning on, the
second move would not have to move as far to get back to 0 position as it did in tB&VELL
example. Note tha because the motion programmed at the jump destination is inthe
opposite direction as the initial motion, the profile would be identical if the moves were
CMOVEs instead of PMOVEs.

Figure 81: Jump Stop

ACCEL 30000 v
VELOC 15000
1: JUMP CTLOS, 2 :
PMOVE 120000, ABS, LINEA| |
DWELL 4000 P1
2: PMOVE 0, ABS, LINEAR /1 oo t

CTLO9 ON
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Example 11: Jumprollowed by PMOVE

In this JUMP exampleéhe command after the JUMP is a PMOVE in the same directi®he
velocity profile below shows the acceleration and movement for the first CMOVE atite
bcacjcp_r gml rm rfc NKMTCOq tecPMO\EDegmsturnKk f c
ON at the second dshed line. Motion stops after a PMOVE, even if a conditiofiainp goes

to another block. Thus the CTLO1 bit triggers a deceleration to zero before tfiaal CMOVE
begins.

Figure 82: Jump Folowed by PMOVE

1:  ACCEL 2000
VELOC 8000
CMOVE 76000, INCR,
LINEAR v
2: ACCEL 1000
VELOC 4000
JUMP CTLO1, 3 o1 . 2
PMOVE 50000, INCR, ' '
LINEAR 76000
3: ACCEL 6000 CTLOT ON
VELOC 6000
CMOVE 6000, INCR, LINEAR
S CURVE Jumps

Jumps dumg linear motion and jumps during scurve motion at constant velocities
immediately begin accelerating or decelerating to a new velocity. Jumps during acarve
acceleration or deceleration, however, require differst rules in order to maintain a surve
profile. What happens when a jump occurs during anaurve move while changingvelocity
depends on whether the jump occurs before or after the midpoint (the point wherghe
acceleration magnitude is greatest) and whther the velocity at the jump destination is
higher or lower than the current velocity.

S-CURVE Jumps after the Midpoint of Acceleration or Deceleration

If the jump occurs after the midpoint of the change in velocity, the change will continue
normally until constant velocity is reached; then thevelocity will be changed to the new
velocity using the acceleration mode of the move at the jump destination.
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Example 12: SCURVE Jumping After the Midpoint of Acceleration or
Deceleration
In the following example, a jump occurs during the final phasof deceleration, at thedashed

line. The deceleration continues until constant velocity is reached and then tlaeceleration
to the higher velocity begins.

Figure 83: Jumping After the Midpoint of Acceleration or Deceleration

ACCEL 50000
VELOC 100000
1: JUMP  CTLO1,3

CMOVE 500000, ABS, S- v
CURVE

2: VELOC 60000 |

CMOVE 500000, INCR, S- c1 | 3
CURVE I

) t
3: VELOC 85000 CTLO1 ON /

ACCEL 100000

CMOVE 250000, INCR, S-CURVE

S-CURVE Jumps before the Midpoint of Acceleration or Deceleration

If a jump takes place before the midpoint of acceleration or deceleration, the result depends
on whether the velocity at the jumpdestination is higher or lower than the velocity before
the jump took place. In the first case, when accelerating but the new velocity is lower, or
decelerating and the new velocity is greater, the DSM314 will immediately begin reducing
the acceleration ordeceleration to zero. Once at zero velocity, the DSM314 wilise the
jump destination acceleration and velocity and change to the new velocity.

Example 13: SCURVE- Jumping Before the Midpoint of Acceleration or
Deceleration

In the following example, duing the acceleration of the first CMOVE, a jump takes plaae

the first dashed line. Because the velocity at the jump destination is lower than thelocity

of the first CMOVE the DSM314 slows the acceleration to zero. Constant velocitgro

acceleration, occurs at the second dashed line. There, the DSM314 begitecelerating to

the new velocity using the acceleration at the jump destination. Finally, theecond CMOVE
finishes.

Figure 84: Jumping before the Midpoint of Acceleratio n or Deceleration

ACCEL 1000

VELOC 50000
1. JUMP  CTLO1,3

CMOVE 50000, INCR, S-CURVE
3. VELOC 5000

ACCEL 10000 | c c2

CMOVE 15000, INCR, S-CURVE I t

\ C2 Begins

CTLO1 ON
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S-CURVE Jumps to a Higher Acceleration #éhAccelerating or a lower
Deceleration while Decelerating

The second case involves jumping to a higher velocity while accelerating or a lowelocity

while decelerating. When thismaaspaq* r fc BQK1/ 2 amlrgl scaq
acceleration or decelergion. This acceleration or deceleration is maintained, similar to be

linear acceleration, until the axis approaches the new velocity. Then the normakBrve is

used to reduce accedration or deceleration to zero.

Example 14: SCURVE Jumping to a Highe Velocity While Accelerating or
Jumping to a Lower Velocity While Decelerating

In this example, a JUMP command is triggered during the initial phase of accelerationtet
first dashed line) and the velocity at the jump destination is higher than that ahe current
move. The first dashed line indicates the maximum acceleration of the fir&@MOVE. This
value is held as the axis continues to accelerate until Hcarves back toconstant velocity.
Constant velocity, the second dashed line, indicates the bé&ming of the second CMOVE.
This move continues until it decelerates to zero at the end of therogram.

Figure 85: Jumping to a Higher Velocity While Accelera ting, or Jumping to a Lower
Velocity While Decelerating

ACCEL 50000

VELOC 30000
1: JUMP  CTLO2, 2

CMOVE 150000, INCR, S-CURVE
2: VELOC 90000

ACCEL 25000

CMOVE 500000, INCR, S-CURVE

CTLO02 ON C2 Beains
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7.7.6 Other Progranmed Motion Considerations

The following examples are not complete programs. For example, in many cases the
PROGRAM and ENDPROG statements are not shown. These statements (in carogtext)
would need to be added to make the program compile successfully.

Maximum Acceleration Time

The maximum time for a programmed acceleration or deceleration is 131 seconds. If the
time to accelerate or decelerate is computed to be longer thathis time, the DSM314 will
compute an acceleration to be used based on 131 secds. To obtain longer acceleration
times, multiple CMOVESs with increasing or decreasing velocities must be used.

Example 15: Maximum Acceleration Time

The following two program examples are only valid for a DSM314 using a 2ms positimop

update time. They show a hypothetical problem with a very long acceleration time in

Examplel, and a possible solution in Example 2. In Example 1 below, 240 secondsjisired

to reach the progammed velocity of 24,000 at an acceleration rate of 100 (24008 100 =

240). SI ac rfgq g9gq epc_rcp rf | rfec BQKog jgkagr
deceleration, the DSM will calculate a value within its limit. In this case, the D$klculates

that to reach a velocity of 24,000 in 131 seconds, an acceleration of 183 would required.

The Example 1 solid line velocity profile shows the higher (183) acceleraticate used by

the DSM. The dashed line profile in that drawing indicates thdesired (programmed)

acceleration rate and velocity profile that could not be attained.

Figure 86: Maximum Acceleration Time Example 1

ACCEL 100 V| Acual Desired
VELOC 24000 Profile Profile

PMOVE 8000000, INCR, LINEAR \__H\'/

One solution (which requires some extra calculations) for obtaining a low acceleration far

long period of time breaks a move up into separate continuous moves (using CMOVE
commands), wir f c_af kmtcdg _aacjcp_rgml rgkc “~cgl e
problem introduced in Example 1, the programmed move would require 240 second=sach

for accelegation and deceleration. Dividing this time in half by using two moves with

acceleration or ceceleration times of 120 seconds each, places the moves within tlBEQ K 0 q

limit of 131 seconds. This scheme is used in the following example.

Example 2 shows how th result desired in Example 1 could be obtained by replacing
Cv_knjc [/ 0g ggl e meveskFRodr ecnovesgarefrequited ssince both the
acceleration and deceleration portions of the profile must each be divided into two moves.
To divide the total accderation (or deceleration) time in half, calculate the distance at the

midpoint of either slope, when velocity is 12000, to be 720,000 user units.
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The distance traveled during acceleration or deceleration is calculated using the formula:

Change in velocity x Required time

2

Distance traveled =

12,000 x 120

2
(For240 secondss needed to reach a velocity of 24,000, a velocity of 12,000 can be reached
in 120 seconds) The initial CMOVE and the final PMOVE both use this distance. A second
AKMTC ir _icq mtcpo _r rfc kgbnmglr md rfc _aac
accderates to the target velocity of 24,000. A third CMOVE is required for dividing up the
decelc p _r g ml nmpr gml md rfc npmdgj c, Rfc dgl _j Kk |
CMOVE at the deceleration midpoint distance (720,000 user units from the finpbsition).
The third CMOVE, as it approaches its final position, will automatically decelerao the
NKMTCo0g tcjmagrw md /O0*. .., Rfc b_qfcb jglcqg g
moves. To calculate the distances of the second and third CMOVEsbtract the distances
calculated for the first CMOVE and final PMOVE (720,000 each for eatof 1,440,000) from
the final distance of 8,000,000. This gives a remaining distance of 6,560,000, which is
divided equally between the second and third CMOVES,280,000 each).

720,000 =

Figure 87: Maximum Acceleration Time Example 2

ACCEL 100
VELOC 12000
CMOVE 720000, INCR, LINEAR v c{{hg&

Second i\ /
VELOC 12000 CMOVE Starts PMOVE
CMOVE 3280000, INCR, LINEAR Starts ; Starts
VELOC 24000 24000 !

]

CMOVE 3280000, INCR, LINEAR 12000 ! ! |
VELOC 12000 720000 4000000 7280000 8000000 t

PMOVE 720000, INCR, LINEAR
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Feedhold with the DSM314

Feedhold is used to temporarily pause program execution without ending the program,
often to examine some aspect of a system. Itauses all axis motion to end at the
programmed acceleration. When Feedhold is ended, program exedoh resumes.
Interrupted motion will resume at the programmed acceleration and velocity.

Feedhold is asserted by turning ON the Feed Hold %Q bit and lastslthe %Q bit igurned
OFF. The Abort All Moves %Q bit turning ON or an error that would normaifusea stop
error will end feedhold as well as terminate the program. During Feedhold, joggirmmpsitive
and negative is allowed, but no other motion. WherFeedhold is terminated andorogram
execution resumes, the DSM314 remembers and will move to its prisus destination.

Example 16: Feedhold

The following example illustrates a motion profile when Feedhold is applied. The linear
move accelerates to the progammed velocity at the programmed rate. Feedhold iapplied

at the dashed line, so velocity decreaseat the programmed acceleration to zeroThen, a
Jog is performed using the Jog Minus %Q bit. This is evident because thevggcity is
negative. Note that the acceleration used during the Jog is the curreogAcceleration,
which is different than the programmed acceleration. Note also, the FeedHold %Q
command must be applied during the entire duration of the Jog. After the jogiotion has
ceased, the Fedhold is ended and the program continues to completion.

Figure 88: Feedhold Example

ACCEL 1000

VELOC 2000 |

PMOVE 12000, I

INCR, LINEAR I
|

J N\ t
Feedhold eedhold

Applied Removed
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7.7.8 Feedrate Override

Some applications require small modifications to a programmed velocity to handle outside
changes. A Rate Override %Ai@mediate command, which is sent to the DSM through
ladder logic, allows changes to a programmed feedratgvelocity) during program
execution. (Details about the Rate Override command are found in Chapter 5.) When a
program begins executing, the override ate is initially set to 100%. Thus, changes to
feedrate before the execute program bit is turned ON wilbe ignored. However, a rate
override commanded on the same sweep as an execute program bit will be effective.

A percentage can be assigned to the feedte override of from 0% to 120%. When a Rate
Override is commanded, the DSM314 internally multiplies thdeedrate percentage by
npmep_kkcb tcjmagrw rm m r_gl _ lcu tcdogmagr w,
Acceleration Mode is used to changeelocity to the new velocity. All future movevelocities

will be affected by the feedrate change. Note tht when a feedrate of 0% iapplied, no

motion will be generated until a new feedrate is commanded. Also note th®loving %l bit

stays ON when the feedate is 0%.

Rate Override has no effect on noprogrammed motion such as Jog, Find Home, dvlove
at Velocitty.

Example 17: Feedrate Override

During execution of this program, feedrate changes of + 610% are commanded. Dotted
lines indicate-10%, dashed lias indicate +10%.

Figure 89: Feedrate Override Example

ACCEL 1000
VELOC 6000
PMOVE 110000,
INCR, LINEAR
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Multi-axis Programmng

Sync Blocks can be used in a muliis program to synchronize the axis motion commands
at positions where timing is critical.

Example 18: Multi -axis Programming

This example assumes that axis 1 controls vertical motion and axis 2 controls horizontal
motion. The objective is to move a piece of material from point A to point E as quickly as
possible while avoiding the obstacle that prevents direct move between those points.

A simple way would be to move straight up from point A to point C, and then fromoint C

to point E. This sequence, however, wastes time. A better way would begin the horizontal
movement before reaching point C. It has bee determined that after axis 1 has moved to a
position of 30,000, user units (to point B), axis 2 could then staand still clear the obstacle.
The program segment could be programmed as follows:

10: CMOVE AXIS1 30000, INCR, LINEAR

20:  SYNC
PMOVE AXIS1 50000, INCR, LINEAR
PMOVE AXIS2 120000, INCR, LINEAR

When Block 10 is executed, axis 1 begins its 30,00Mit move while axis 2 pauses. When
the axis 1 move completes, two things occur: axis 1 begins the 5@0-unit PMOVE
commanded in Block 20 (SYNC) without stopping (because the first move was a CMOVE),
and axis 2 begins its 120,00@nit move. In the figure below,the axis 1 first move transfers
the part from point A to point B. At point B, axis 1 continues aving (performing its second
move) and axis 2 begins its move, bringing the part to point D. Axis 1 completes its second
move at point D and stops; however, agi2 continues, and moves the part to point E.

Figure 90: Feedrate Override Example

0 AXIS 2 120,000

80,000 A
C D Part E
Mowve 2
‘........... .
30,000 OBSTACLE
Move 1
AXIST 0l
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If this program segment is not at the beginning of a program, and for some reason axieas
not yet reached Block 20 when axis 1 has moved 30,0@0unts, an error wouldoccur. Axis
1 would continue to 80,000 counts, and the DSM314 would regpr _  Sy@®jEma i
bspgle _ AKMTCd gl rfc Qr _rsqgqg Ambc,

If it is imperative that the axes synchronize at Block 20, changing Block 10 to a PM@wk!d
guarantee synchronization, but then axis 1 would stop at 30,000 counts.

Parameters (PeP255) in the DSN314

The DSM314 maintains 256 double word parameters (0 through 255) in memory. These
parameters can be used as variables in ACCEL, VELOC, DWELL, PMOVE, an& @btow
commands. Be aware that range limits stilapply, and errors may occur if gparameter
contains a value out of range. Parameters 21855 are special purposgarameters. Some
of the special purpose parameters are automatically written by thBSM314.For example,
P224 is automatically updated when Position Strobe 1 on Axiotcurs. The followng table
describes the function of the special purpose parameters.

Table 49: Special Purpose Parameters

Parameter Number | Special PurposeFunction Axis Units
216-223 Reserved

224 Position Strobe 1 Axis 1 user units
225 Position Strobe 2 Axis 1 user units
226 Commanded Position at Follower Enabl&rigger | Axis 1 user units
227 Follower Incremental Stop Distance Axis 1 user units
228-231 Reserved

232 Position Strobe 1 Axis 2 user units
233 Position Strobe 2 Axis 2 user units
234 Commanded Position at Follower Enabl&rigger [ Axis 2 user units
235 Follower Incremental Stop Distance Axis 2 user units
236-239 Reserved

240 Position Strobe 1 Axis 3 user units
241 Position Strobe 2 Axis 3 user units
242 Commanded Position at Follower Enabl&rigger [ Axis 3 user units
243 Follower Incremental Stop Distance Axis 3 user units
244-247 Reserved

248 Position Strobel Axis 4 user units
249 Position Strobe 2 Axis 4 user units

213



User Manual
GFK1742F

Programmed Motion

Chapter 7

Jan 2020
Parameter Number | Special PurposeFunction Axis Units
250 Commanded Position at Follower Enabl@rigger | Axis 4 user units
251 Follower Incremental Stop Distance Axis 4 user units
252-255 Reserved

Parameters are all reset to zero after a poweycle or after a DSM314 configuration istored
by the hostcontroller. Parameters can be assigned in three ways:

9 The motion program LOAD command.
i  The Load Parameter Immediate %AQ command.

1 The COMM_REQ function block. This is the preferred way if you needsend
multiple parameters per scan. The COMM_REQ functidnlock is described in
Appendix B.

Assigning a value to a parameter overwrites any previous value. Parameter values can be
changed during program execution, but the change must occur before the D314 begins
executing the Type 3 command (Move, Wait ddwell) previous to the Type 2ommand that
uses the parameter. This is due to the prprocessing of Type 3commands that occurs
within the DSM314. Note that a JUMP command clears preprocessiagd forces the
program commands at the jump target to be procesed.

Below is an example of a motion program using Parameters. The values of Parametefs 1
are preloaded with a COMREQ command from the host controller at least two program
blocks before usage.

Remc k> cp rf _r inpmep_k ~ j mai ofthe mopoa programthat f c
are labeled with the BLOCK # command.)

Block/Command/Data Comments
1. VELOC P0O01 // Set velocity of first move = value in Parameter 1
ACCEL P002 // Set acceleration of finrsiove = value in Parameter 2
CMOVE P003, ABEJNEAR // Reach velocity of 2nd move (20000) at positiorPar. 3
2:  VELOC 20000 // Set velocity of second move = 20000
PMOVE 20000, INCR, LINEAR // Normal PMOVE
DWELL P004 // Dwell for Parameter 4 time
PMOVEPQ05, INCR, LINEAR // PMOVE to value in Paranét
(* Strobe #1 occurs on Axisl during move to Param. 5 position *)
DWELL 1000 // Dwell for one second
LOAD P006,2000 // Load Parameter 6 parameter
3: MOVE P224, INCR, LINEAR // Move to strobed positionStnobe #1 on axisl
DWELL 2000 // Dwell for tw seconds

PMOVE P006, ABS;&JRVE // Final stop position = value in Parameter 6
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7.7.11 Calculating Acceleration, Velocity and Position Values

One method of determining the value for APM or DSM motion program variads such as
Acceleration, Velocity or Positions to plot the desired move or move segment as\&elocity

profile. A velocity profile plots time on the horizontal axis of a graph and velocityn the

vertical axis. The key to understanding profile generatiois to break the completemove into

smaller segnents that may be analyzed geometrically. Most applications willise the

economical trapezoidal move, velocity profile as illustrated below. To move apiickly as
possible, use a triangular velocity profile the servo has sufficient speed range triangular

move would accelerate half the distance then decelerate the remaining halfAnother

alternative is to use a trapezoidal profile with a shorter slew segment.

Kinematic Equations

Kinematics is the branch ofmechanics that studies the motion of a body oa system of
bodies without consideration given to its mass or the forces acting on it. The followirigble

includes transformations of the basic linear equations as applied to the acceleratipartion

of motion profiles. Use these formulae to calculate theelocity and acceleration forthe

acceleration portions of the move.

Table 50: Linear Equation Transformations

iven A, X AV At V,t V, X X, t
Solve For
Acceleration Vit V22X 2X/t?
Velocity V24X At 22Xt
X (Distance) V2[2A At?2 | Vt2
time W VIA 2XIV

Figure 91 provides an example of a trapezoidal move. Beginning at zero velocity the axis
accelerates in a positive direction (ta), run (slew) at velocity for somente (ts), then
bcacjcp_rc ~_ai rm xcpm tcjmagrw &rb', Rf_rogq
at the figure, you can easily separate the different portions of the move. A common rule of

thumb is to divide the trapezoidal move intathree-time portions, one-third for acceleration,

one-third at slew velocity and the remaining third to decelerate. The slew {Xsection of an

equally divided trapezoidal velocity profile represents ¥ of the distance moved and the
acceleration and deceleration portionseach represent ¥ of the total distance. The rule of

thirds minimizes the RMS torque current in the motor and is the most economical use of

energy.
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Figure 91: Trapezoidal Move

Trapezoidal Move

+Limits max motor speed

-Higher accel torque than triangle move
-Symmetrical profile (1/3, 1/3, 1/3 time)
maximizes power transfer to load

*Most common for long moves

A = acceleration

D = deceleration

X = distance

Vi = velocity peak

t, = time acceleration

t, = time at slew velocity
ty = time deceleration

T, = acceleration Torque
T, = deceleration Torque
X, = acceleration distance

X, = slew distance

X, = deceleration distance

|
Velocity L
Lt ty
: i : i o time
Torque | T, |
T,
Equations * V ok (0.5t, +t,+ 0.5, )
X
V =
* (0.5t +t,+ 0.5t )
a= Ve b D= Vi

a ILc\‘

Once the move segment outline is drawn, you will red to examine specifications or
physical restrictions applicable to the move. Fanstance, the move may have to complete
in a certain time interval (t + ts + ty) or move a fixed distance (X). The maximumelocity
(Vu) of the servomotor is one example o& physical limitation. Given any two known values
of the acceleration portion of the move segment, a remaining variable can be found using
the kinematic equations as illustrated in the example below.

Trapezoidal Velocity Profile Application Example

For this example, assume that a complete move of 16 inches must be made in thigeconds
and the maximum motor velocity, translated through the gearing is 15 inches pesecond.

Using the rule of thumb for trapeang b _ j

kmt cqg*

bgtgbc

rtf=d sek,mt c 0 q

ts= 1 sec and ¢= 1 sec. You can also subdivide the 4iich move into threedistances. The
slew (%) section of an equally divided trapezoidal velocity profileepresents %2 of the
distance moved and the acceleration (%) and deceleration (%) portions each represent ¥4
of the total distance: X% =4 in, Xs =8 in and &=4 in.

To calculate peak Velocity (M), the first acceleration portion of the move must travel a
given distance (X) in a given time (t;). From the above Kinematic Velocity formulg2X/t)
using the given, X=4 inches and {= 1 second, (2*4 inches) / 1 second =i@ches/second.

To calculate Acceleration the simplest formula is (V/T)=(8 inches/second / 1 second)=8

inches/second/secord.

The Position (Distance = X) is the entire distaa moved (X%+ X+ X3) or 16 inches.
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Triangular Velocity Profiles
The triangular velocity profile minimizes servo acceleration rate and requires a higher

servomotor velocity when compared

to arapezoidal profile of the same distance and

time. Use a trimmgular profile for fast short moves.

Figure 92: Triangular Velocity Profile

Equations:

1
X ==V, + 1)

Y Position = Area

Vpk /

Velocity

td
time

Torque

Td

Non-Linear or S-Curve Acceleration

S-Curve or jerk limited acceleration

calculation is simplto do if the linear calculation is

accomplished first. TheAPM and DSM motion controllers use 100% jerk limiting. To convert
a linear acceleration to 100% jerk limited acceleration you either double the Acceleration
value (2*A) or double the time used fo acceleration (2ta). Using SCurve acceleration at the
same acceleration rate (A) as linear acceleration will require twice the time (ta) reaching
velocity. If the time duration of the move must remain the same and the servo has sufficient
peak torque, use twice the acceleration (2*A) to reach velocity in the samamount of time.

Figure 93: S-Curve Acceleration

Equations:
V.’
- _ Pk
Xa - xd
a
2V
-y —_ Pk
10 _td -
a
t. = A
& I’f
pic

Velocity

e

Acceleration

AL

ta ts
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7.7.12 Motion Editor Error and Warning Messages

The editor will generate three types of error messages; syntax errors, semangicors, and
warnings. These are explained below.

The editor will only generate program code if your source motion program contains no

syntactic or semantic errors. If the editor detects unrecognized syntax or semantic errois,

will generate anerror message that can be used to troubleshoot the program. The lagage

md rfgqg af _nrcp bggasqggcqg rfgq gs  hMoton &1 Sqgl
Npmep_ _kqgo',

Error messages displayed in the Status window contain a numeric error code. Tokkowing
listing matches error code, error description, and common causaformation.

The Motion Editor enforces maximum limits for position, velocity, and acceleration based
8:1 uu/cts scaling.

Syntax Errors

Rf c npmep_kkgl e gmdr u_ p oriogramk imo thentbde asbdgoytep r p _ | @
DSM314. If the source code violate the syntactic rules, the editor cannot recognize the
code and generates syntax errors. Syntax errors will attempt to describe the error source.

Semantic Errors

This sectiondescribes parse errors reported by the motion parser and their typiceduses.
(M200) Undefined identifier

Text string is not a recognized motion program variable or keyword.

(M201) Parameter register must be in range of POO0P255

Motion program referenced a parameter register outside the range of POOOP255.
(M203) CTL variable musbe in range CTLO1CTL32 (DSM314)

Motion program referenced a CTL bit outside the valid range.

(M204) Invalid motion program input

Motion program file contains an invalid baracter. Motion program files must contain only
ASCII text or white space.

(M210) Hexadecimal constants must be in range of 16#01L6#FFFFFFFF

Motion program contains a hexadecimal number outside the valid range.

(M211) Binary constants must be in rangefd to (2/32)-1

Motion program contains a binary number outside the valid rangeA binary number
cannot contain more that 32 binary digits.

(M212) Integer constants must be in range of 0 to 4294967294

Motion program contains an unsigned integer value thatannot be represented in 32 bits.
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(M213) Signed integer constants must be in rang of-2147483648 to 2147483647
Motion program contains a signed integer value that cannot be represented in 32 bits.
(M214) SYNC Statement is only valid in multixis programsand subroutines

A single-axis motion program or subroutine attempted to define async block.
(M215) Multi-axis programs do not support Axis 3 or 4

Commands in multiaxis programs can only reference axis 1 or 2.

(M220) Specified axis is out of range

A sinde-axis motion program can only reference axis 1, 2, 3, or 4.

(M221) Accelerationmust be in range 1i 1073741823

An ACCEL command has specified an acceleration outside the valid range.
(M222) Velocity must be in range 1 8388607

A VELOC command haspecified a velocity outside the valid range.

(M223) Position must be in range536870912 i 536870911

A CMOVE or PMOVE command has specified a position outside the valid range.
(M224) Dwell must be in range G 60000

A DWELL command has specified a dwelltside the valid range.

(M225) Block number must be in range 1 65535

A motion program or subroutine has attempted to define a block number outside the valid
range.

(M230) Must specify an axis in a multi axis program

ACCEL, VELOC, CMOVE, PMOVE, DWELLW&id@ commands in a multiaxis program or
subroutine must specify an axis.

(M231) Canrot specify axis in a singl@xis program

ACCEL, VELOC, CMOVE, PMOVE, DWELL, and WAIT commands in sagisgl®gram or
subroutine must not specify an axis.

(M233) Accderation reassignment without intervening move command

It is illegal to change the aceleration for a given axis if there is not an intervening PMOYE
CMOVE command.

(M234) Velocity reassignment without intervening move command

It is illegal tochange the velocity for a given axis if there is not an intervening PMOVE or
CMOVE command.

(M235) Block number already defined in this program unit
The motion program or subroutine has attempted to define a block number that haalready

been defined.
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(M236) Jump destination block not defined

The motion program or subroutine has a JUMP statement # block humber that has not
been defined.

(M237) Call destination subroutine not defined
The motion program or subroutine contains a call to a subroutine that lsanot beendefined.
(M238) Program must be inrange 1 10

A PROGRAM statement is attempting tdefine a program number that is outside the valid
range.

(M239) Attempt to redefine program. Program already defined

A PROGRAM statement is attempting to defina program using a program number that is
already defined.

(M240) End program definition with BNDPROG statement

A PROGRAM has been terminated with an ENDSUB statement, or an ENB&ltdBnent was
encountered within a program.

(M242) Missing ENDPRO&atement

A PROGRAM had not been terminated with an ENDPROG statement when the end ofvhle
encountered.

(M243) Subroutine must be in range 1 40

A SUBROUTINE statement is attempting to define a subroutine number that is outside the
valid range.

(M244) Attempt to redefine subroutine. Subroutine already defined

A SUBROUTINE statement is attempting to deé a program using a subroutine number
that is already defined.

(M245) End subroutine definition with ENDSUB statement

A SUBROUTINE has been terminatedith an ENDPROG statement, or an ENDPROG
statement was encountered within a subroutine.

(M246) No subrautine is being defined
The program block contains an ENDSUB command, but there is no open SUBROUTINE.
(M247) Subroutine cannot call itself

The DSM does ot support any kind of recursion. Once invoked a subroutine cannot call
itself or be called by a subrotine that it has invoked.

(M248) Axis definition of subroutine must match caller
An attempt has been made to call a singlaxis subroutine from a multiaxis program or

subroutine, or call a multiaxis subroutine from a singleaxis program or subroutine.
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(M249) Already defining program or subroutine

A PROGRAM or SUBROUTINE statement has been encountered within an unterminated
PROGRAM o8UBROUTINE.

(M280) Instruction limit exceeded, max 1000

A motion program block can contain no more that 1000 program statments. This error is
issued if the number of statements exceeds that limit.

(M281) File must contain at least one program

A motion program block must contain at least one PROGRAM; otherwise, there is no way
invoke it. This error is issued if a motion pgram block does not contain anfPROGRAMSs.

(M282) Statement must be within a program or subroutine

This error is issued if motion progam commands occur outside a PROGRAM or
SUBROUTINE.

(M283) This instruction is invalid for the specified module type
A motion program block contains an instruction that is invalid for the destination module.
(M293) Maximum error count exceeded.

The motion program parser reports up to 30 errors when parsing a motion program block.
When that limit is reached, this error is iss2d and no more errors are reported.

(M300) Parse directives must precede any executable statements

A #pragma directive must beissued at the beginning of the motion program block, i.e.
preceding any motion program statements.

(M301) Invalid directive option
An invalid #pragma directive has been specified.
(M302) Invalid directive parameter

An invalid option has been specified aspfagma directive parameter.

Warnings

Warnings are generated for code that seemguestionable but does not specifically cause
an eror. This section describes parse warnings reported by the motion parser and their
typical causes.

(M482) Unexpected end of pogram: unclosed comment
A comment was not terminated when an end of file was encountered.
(M483) Nested comments.

The motion parser does not support nesting comments. A warning is issued if a comment
is defined within a comment.
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A warning is issued if a program block contains no executable statements.

Using Error Messages to Troubleshoot Motion Programs
After creating motion programs or subroutines in the Motion Editor windowyou can check
for basic errorsby clicking the Block Check icoIEl on the toolbar.

The editor checks the motion program block and report any errors it detects ithe
Information window. The next figure shows an example of an error detected during the

check.

Figure 94: Using Error Messages to Troubleshoot Motion Programs
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Notice that AXIS1 is found on this line. Since PROGRAM 2 is a siagie program, theuse
of axis numbers within the program is not allowed so a@rror was generated.

In the above example, the error message was double clicked, as indicated by thet that it
is highlighted in reverse video. When this is done, the cursor jumps to the place in the
program that produced the error. You will note the pesence of the cursor at the start ahe

line containing the AXIS1 statement.

For further helpintroubt q f mmr gl e cppmpgq*

rfc T KKneganledcCddr mp

section of this chapter lists common causes for the various error codes. Forample, the

listing for error (M231), seen in the example above, states:

(M231) Cannot specify axis in a singlaxis program

ACCEL, VELOC, CMOVE, PMOVE, DWELL, and WAIT commands in sagisgi®gram or

subroutine must not specify an axis.
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Chapter 8: Follower Motion

Configuring the DSM314 for Follower Control Loop = Enabled (in the configuration software
Axis Configuration tab) allows each Servo Axis (slave) to respdndh Master Axis input using
a programmable slave: master ratio. The DSM314 defines the slave: masteigats the ratio
of two integer numbers A and B. The basic formula for computing Follower motion is:

Follower Servo Axis motion (slave axis) = Masterig\motion x (A/B)
or
slave : master ratio = A : B ratio

If a Jog, Move at Velocity or Execute Motion Pn@gn command is also initiated, the axis
motion will represent the combination of the Master Axis motion and the internally
commanded motion. This Chaper provides details of servo motion related to the Master
Axis input. Refer to Chapter 9 for additionalnformation about combined Follower and

commanded motion.

When the Enable Follower %Q bit is turned ON, an axis will immediately begin following the
selected Master Source unless a Follower Enable Trigger input has been selected. If a
Follower Enable Triggeinput has been selected, then the Enable Follower %Q bit must be
ON and an OFF to ON transition of the trigger input must occur. The external triggeput
CTLO1- CTLO32 is selected in the configuration software.

The DSM314 always operates the follower v g q g | ip_kn k_icsnd kmbc,
has a nonzero velocity when the follower is enabled, the slave axis will accelerate at the
configured Ranp Makeup Acceleration to a speed that allows it to catch up to the master

axis.

8.1 Master Sources

A DSM314Servo Axis can be configured to follow any two of eight possible master input
sources. The two sources are identified as Source 1 and Source 2. A eltdvlasterSource
Select %Q bit determines whether Source 1 or Source 2 is the active source. dvalabe
selections for Source 1 and Source 2 are:

M Axis 1 Commanded Position
Axis 1 Actual Position
Axis 2 Commanded Position
Axis 2 Actual Position
Axis 3Commanded Position
Axis 3 Actual Position

Axis 4 Commanded Position

=A =4 =4 =4 a4 -4 -4

Axis 4 Actual Position
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Note that follower motion is summed with Jog, Move at Velocity, or Motion Programs. If a
slave axis is following a master input at velocity V1, and a Jog is commath@e velocity V2,
the axis will move at velocity V1 + V2.

External Master Inputs

Actual Position for Axisl - Axis 4 represent external master axis sources. An encoder
connected to the axis or the feedback of a servo system may be used as an agbeaition
source. The DSM314 follower loop allows a slave axis to follow a seleatsternal source as
shown in this example:

Example 1: Following Axis 3 Actual Position Master Input

In this example, a graph of velocity (v) versus time (t) shows the velocitiestbe master
input (Actual Position 3), and the slave axis that is following the master. The DSM314 is
configured with Follower Master Source 1 = Actual Position 3 and the Select Masteurce
%0Q bit is OFF. The A:B ratio is 1:1. The velocity profile offtilowing (slave)axis is identical

to the master input.

Figure 95: Following Encoder 3 Master Input

V' Vv
AB
Ratio
=11
Master Follower

Internal Master Axis Command Generators

Commanded Position for Axis 1 Axis 4 represent internal master axis sources. TBSM314
follower loop will allow a slave axis to follow a selected internal command souras shown
in this exanple:
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8.3.1 Example 2: Following an Internal Master command

In this example, Axis 1 of the DSM314 is configured with Follower Master Source 2 =
Commanded Position 2 and the Select Internal Master %Q bit is ON. The A:B ratic?is
Axis 2 is commanded to Movat Velocity 12000 and then 0. Axis 1 follows axis 2 half of
the axis 2 velocity andacceleration andmoves only half the distance that ais 2has moved.

Figure 96: Following Servo Axis 2 Encoder

\'% Vv

AB

Ratio
=12 /—\

Axis 2 (Master) t Axis 1 (Follower) t

8.4 A:B Ratio

A DSM314 axis followig a master input can do so at a wide range of slave : master (A:B)

p_rgmqg, Rfc 1?06 t_jsid0&416 Taen 1106ldcarkb®RE g d @dk t _

anywhere between 1 and 32767. The magnitude of the A:B ratio can be from 1:10,000 to
32:1. Thus very preise ratios such as 12,356:12,354 or 32,000:1024 can be used.

The Follower A/B Ratio %AQ command can be used to change the A:B ratio at ang,t
even while following. However, an invalid ratio will generate a status error and be ignored.
An invalid ratio & a ratio with B equal to or less than zero or A:B magnitude greater than
32:1 or less than 1:10,000.

When following with a non 1:1 ratio, he velocity profile of the master and follower will

look somewhat different. Horizontal lines, indicating constant elocity, and slanted lines,
indicating acceleration and deceleration, will be differentlf the A:B ratio is less than 1:1,
the follower velocity and acceleration will be less than the master. Likewise, if the A:B ratio
is greater than 1:1, the follower véocity and acceleration will be greater than the master.
The duration of motion, and time that the slave axis will accelerate, decelerater, stay at
constant velocity are the same for the master and follower.

The distance moved, which in a velocity pro#lis the area between the graph and the time
axis, will be that of the master multiplied by the A:B ratio. If A is zero, no following motion
will be generated. If A is negative, the following axis will move with the direction of motion
reversed.
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Example3: Sample A:B Ratios

All of the following samples are following the master source input at various A:B ratios.

Figure 97: Sample A:B Ratios
| i | i
/ N\ RN
\ / t N /St

Master Source Follower Axis
AB Ratio=1:2
.//_\'"“-‘..
t ~— t
Follower Axis Follower Axis
AB Ratio =21 AB Ratio=1:3
v i ué
t A /ot
Follower Axis Follower Axis
AB Ratio =4:3 AB Ratio = 56
v i ﬁé
\_/ I N |
Follower Axis Follower Axis
AR Ratio = -171 A B Ratio = -2:3
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Example 4: Changing the A: BRatio

One example of variable A:B ratios is to use one mativhile moving positive, and another
when moving negative. Note that determination of positive and negative velocity ath
update of the A:B ratio must be done in the host controller or the DSM314 Local Logic
program. In the profile below, the following axisuses a 2:1 ratio when moving positive and
a 1:2 ratio when moving negative.

Figure 98: Changing the A:B Ratio

v Vv

\
~_

Master Source

Ratio 2:1 \
\_\_/ t

Ratio 1:2

Following Axis

Velocity Clamping

Velocity clamping is available using the Velocity Limit set in the Configuration software.
When the master velocity exceeds the configured limit, the following axis will continue to
move at the limit velocity multiplied by the A:B ratio. The Velocity Limit %I bit is set and a
status error is generated to indicate that the slave axis is no longer lockea the master
input positioning. The slave axis has essentially fallen behind the master input.

Example 5: Vabcity Clamping

The Velocity Limit is set to 100,000 in this exampl&hus,the slave axis velocity islamped

at 100,000 user units/sec in either dection. When the master axis peakgreater than the
limits, the following axis stays at the limit.After the master slows to underthe limit, the

following axis continues tracking the master axis velocity. Counts generatéad excess of the
Velocity Limit are lost to the follower. The horizontal dashed linefndicate the velocity
limits. The shaded aredndicates the times when theln-Velocity Limit bit is ON and the
following axis is falling behind the master.

Figure 99: Velocity Clamping

v

Ratio
1:1

Master Axis Following Axis
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8.6 Unidirectional Operation

Setting the axis Command Direction configuration to Positive Onlgr Negative Onlyresults
in unidirectional follower motion. Any master axis counts in the zero limitedirection are
ignored. No error is generated by conts in the zero limited direction. The IrVelocity Limit
%I bit, however, does reflect the presencefoa master command in the zerolimited
direction.

8.6.1 Example 9: Unidirectional Operation

In this example, the Command Direction configuration is set to Posi#¢ Only. As showrin
the velocity profile below, the slave axis follows the positive counts, but igmes thenegative
counts. Note that when the master is moving negative, the In Velocity Limit it is ON, but
no status error is generated.

Figure 100: Unidirectional Operation

\' V
VANI=NE VAN
/_\t | / t
Master Source Following Axis
8.7 Enabling the Follower with External Input

Any CTL b CTLOZX CTL32 can be configured as an enable trigger for the follower axisa If
CTL bit source is configured as an external faceplate input, that inpcéin be used tostart
the follower. When no input is selected, the follower is enabled andisabled directlyby the
Enable Follower %Q bit. When an input is selected for the Enable Trigger and Enable
Follower %Q bit is set, the next positive transitioof the defined input will instantly enable
the follower. The follower will remain enableduntil the Enable Follower %Q bit isleared.
The faceplate 24v inputs have 5 ms filters that result in a Follower Enalblggger response
time of 5-7 milliseconds. Tte faceplate 5v inputs do not have thesélters and will provide
an Enable Trigger resporestime of 2 millisecond or less.

When the Enable Follower trigger occurs, the Commanded Position at that pointdaptured
in a parameter register so that it can be sed in a Programmed Move commandThe
position is captured in parameter 226 (for Servo Axil), parameter 234 (for Serv@\xis 2),
parameter 242 (for Servo Axis 3) or parameter 250 (for Servo Axis 4).

Follower Enabled status is returned in a %l bit for eaakis.
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Disabling the Follower with External Input

Any CTL bit CTLGICTL32 can beonfigured as a Disable Trigger for the follower axi¥he
trigger input is tested only when the Enable Follower %Q bit is ON. When the End&ubower
%0Q bit is ON, an @Fto ON transition of the trigger bit will disable the followerTurning OFF
the Enabe Follower %Q bit immediately disables the follower, regardless tife disable
trigger configuration.

Follower Disable Action Configured for
Incremental Position

Configuring the Follower Disable Actiorfor Inc Position allows the follower axis tperform
anIncremental Registration Move Disabling the follower with the Enabld-ollower %Q bit or
optional Disable Triggerwill cause the axis to continue at its presenvelocity, then
decelerate and stop after a specified distance has elapsed. Timeremental distance is
specified in a parameter register for each axis:

P227 = Axis 1 Incremental distance
P235 = Axis 2 Incremental distance
P242 = Axis 3 Incremental distance
P250 =Axis 4 Incremental distance

The incremental distance represents the total actual pason change that will occur from
the point where the follower is disabled until it stops. Superimposed motion commands
(Jog, Move at Velocity or Motion Programs) shouldob be active during a Follower
Registration Move.

Follower Axis Acceleration Ramp Control

For applications where the Follower is enabled after the Master command is already up to
speed, the Follower Ramp feature can be used to apply a controlled accelevatirate to
bring the follower axis up to speed. This may be done without losing anyalster command
counts from the point at which the Follower was enabled. During the automatically
generated Follower Ramp Control makeip move, the acceleration/decelerationdoes not
exceed the configuredFollower Ramp Acceleration/alue and provides a smodt motion.
When the follower is enabled, the slave axis is ramped up to the master velocity at the active
configured Follower Ramp Accelerationmate. This function is mostuseful when the master
source is in motion before the follower mode is enabled. In @ition to the host controller
Enable Follower %Q bit, a CTL bit (CTEOTL32) may be configured as the enable follower
signal for position registration functions. When theEnable Follower %Q bit is ON, then the
CTL bit chosen acts as a rising edge triggews enable follower mode. After Follower is
enabled, only the host controller Enable Follower %Q bit controls the active state of the
following function. When the follower axis is enabled to a moving master source, some
master source counts cannot be usednimediately. The master counts that accumulate
during acceleration of the follower axis are stored. When the follower axis reaches the
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master velocity, they will be insertel during make-up distance correction motion. This
motion has an automatically calculted trapezoidal velocity profile determined by the
Follower Ramp Distance Makeup Timethe amount of accumulated counts, and the
configured Follower Ramp AccelerationSetthe Follower Ramp Distance Makeip Time to
the desired time in the configuration sofware or it can be changed with the host controller
%AQ Command 42h.

If the Follower Ramp Distance Makeup Timis too short, then the automatically generated

velocity profile is triangular in profile. If during the distance correction velocitgxceeds 80%
of the configured Velocity Limit, then the automatically calculated movevelocity will be

clamped at 80% of the limit value. Clamping the makeup move velocity &0% of the

velocity limit allows the system some reserve velocity capacity for ctinued tracking of the

master source velocity. In both cases a warning messageéported, and the real distance
make-up time is longer than programmed, but the distance is stitorrected properly.

Setting aFollower Ramp Distance Mak&Jp Timeof 0 allows the Ramp feature tcaccelerate
the axis without making up any of the accumulated counts. In this instanaeelocity will not
exceed the master velocity. For applications where lostoants do not matter, set the
distance makeup time = 0.

Bydefault, the superimposed motion profile that is automatically generated by the follower
ramp function (with non-zero makeup time) is trapezoidal using theFollower Ramp
Accelerationand a distancederived from the activeRamp Makeup Time.

The value of theVelocity Limt may affect functionality differently depending on the
relationships of the master source velocity. The following case examples illustrate these
points.

Case 1: The master source ity is less than 80% of the configuredelocity Limit and the
makeup time (Mkup Time) is a long enough interval so that the resultant velocitgmains
less than 80% of the VIim. This is the preferrexperation; no errors arereported, and the
over speed move of the ramp function occurs within the specified makeup time.The
follower axis velocity will not exceed 80% of the VIim unless the master souneglocity
increases.

Case 2: The master source velocity is below 80% of the configuMelocity Limit but the
makeup time interval is too short to allow operation as in case 1.g4atus only error (ECh)
will be returned when the follower velocity matches the master command velocity. The
makeup move will accelerate using the activéollower Ramp Acceleratiorto 80% of the
velocity limit (Vlim). The makeup move wilbccur,and all acumulated counts stored during
initial acceleration will be used.

Case 3: The master source velocity is greater than 80% of the configukélocity Limitwhen
the follower velocity matches the master command velocity. A status only errofEAh) is
returned and no makeup correction move is attempted.
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Case 4: At the time when the follower velocity matches the master command velocity and
the makeup move is to occur and conditions are # same as in Case 1 or Case 2 and the
makeup move has initiated, the master source increases to >80% of telocity Limit. The
amount of accumulated counts and the active makeup time value will determine if the
makeup move will complete in the specified nakeup time. A status only error (F2hvill
occur if the combined master command velocity and the makeup move velocity read®0%

of the velocity limit. The master command velocity will not exceed 100% of théelocity
Limit value. Accumulated counts may bdost and the makeup move will notcomplete.

The Follower Ramp Active %l bit indication is turned on while the ramp control is in efffeat
both the ramp up/make-up and ramp down.

The Follower Enabled and Follower Ramp Active %l bits can be monitored by kost
controller to determine which part of the follower ramp up/ramp down cycle is active. The
following figure shows the state of Follower Enabled and Follower Ramp Active during a
follower cycle.

Figure 101: Follower Ramp Up/Ramp Down Cycle (Case 2)

Fallower
Disabled
T Make- up distance }a ©
Velocity|
}*— Make- up time —'-l
0 — ;

Time

Fallower
Enabled

Follower

Ramp Active | - |

The programmed makeup time can be too short for the required distance correction. In
this case a warning error is reported (in the point B of the trajectory), but system continues
acceleration up to the speed, insuring the minimunpossible distance corretion time. The
velocity profile for such case is showan the figure 106.
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Figure 102: Follower Ramp Up/Ramp Down Cycle i Case 2 with make-up time too
small.
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Follower
T Make-up Disabled
B distance
Velocity | make-up
time
0 —

Time

During the ramp phase of the distance correon, the velocity limit is controlled. If
calculated velocity is too high, then the velocity islamped, and warning error code is set (in
the point C of the trajectory). Figure107 shows thevelocity profile during the follower ramp
cycle for this case.

Figure 103: Follower Ramp Up/Ramp Down Cycle - case with active velocity limit.
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If the acceleration time (sector BC ahe trajectory in figure 107) exceeds 128 seconds, then
another warning error will be reported. In this casehe distance also will be corrected
accurately.
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Follower Mode Command Source and Connection

Options

The diagrams on the following pages illustrate a variety of Master axis and Follower slave
axis loopconnection options.

The diagram below illustrates thethree DSM314 analog axes connected in parallel with
Actual Position for Axis #4. The reader should note that with this configuration, the Local

Logic function can be run. This is because the commandgerator for axis #4 is notequired
for this configuration. The Master Source Configuration items are all set tctual Position
Axis #4. This is not a requirement. However, it does eliminate a sourceesfor due to the

master source select bit being seincorrectly.

Figure 104: 3-Axis Analog Follower / Parallel Structure / Follower Source = Actual

Position 4
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The diagram below illustrates the three DSM314 analog axes connected in parallel with
Commanded Position for Axis #4. The reader should note that with this configuration, the

Local Logic functioncannot be run. This is because the command generator for &x#4 is

required for this configuration. The Master Source Configuration items are all set to

Commanded Position Axis #4. This is not a requirement. However, it does eliminatsource

of error due to the master source select bit being set incorrectly.

Figure 105: 3-Axis Analog Follower / Parallel Structure / Source = Commanded

Position 4
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configuration the Local Logic function can be run. This is because the command generator
for axis #4 is not required for this configuration.

FHgure 106: 2-Axis Digital Follower / Parallel Struc ture / Source = Commanded or

Actual Position 3
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The diagram below illustrates two DSM314 digital axes connected in parallel with
Commanded Position from Axis 1 driving servo @ps for Axis 1 and Axis 2. This will allow
both axes to run from the same cmmmanded path. Note that Axis 1 is configured with
Follower Control Loop = Disabled. This configuration does not allow for load sharing
between axes that are tightly coupled. The r@der should note that with this configuration
the Local Logic function can b run. This is because the command generator for axis #t
not required for this configuration.

Figure 107: 2-Axis Digital Follower / Parallel Structure / Source = Commanded Position
1
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The diagram belowillustrates the four DSM314 analog axes connected in two parallel pairs.

The reader should note that with this configuration the Local Logic function cannot be run.

This is because the servo positiolbp for axis #4 is required for this configuration.

Figure 108: Four-Axis Analog Follower / Parallel Structure / Src = Cmd Pos 1 & Cmd

Pos 3
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Figure 109: Follower Axis Control Loop Block Diagram
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Chapter 9: Combined Follower and
Commanded Motion

Combined motion consists ofFollower motion commanded from a master axis combined
with one of these internally commanded motions:

1 Jog Plus/Minus %Q Command

1  Move at Velocity %AQ Command
T Move %AQ Command

9  Stored Motion Program

Combined motions are additive. The slave axis motion is egue the sum of the motion
commanded by the master axis and the internally commanded motion.

9.1 Example 1: Follower Motion Combined with Jog

In this example, theEnable Follower %Q bit is set, causing the slave axis to followthester

input. While the slave axis is following, the Jog Plus %Q bit is set. The followiagis
_aacjcp_rcq dpmk grg k_qrcpodog tcjmagrw rm grg
Velocity. This acceleration will be just as if the axis was not following a master sourcéheat

time. When the Jog Plus %Q bit is cleared, the following axis decelerates tkitsqr c p 0 g
velocity. In the velocity profiles below, the dotted lines indicate whe the JogPlus %Q bit is

turned ON and then OFF.

Figure 110: Combined Mot ion (Follower + Jog)

v v

/\ﬁ

Master Source t Following t

;
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Follower Motion Combined with Motion
Programs

Motion commands from stored programs or the Move %AQ command can also be
combined with the master command to drive the follower axis. These point-point move
commands can come from one of the stored motion programs 1 through 10 and any stored
subroutines they may call. The Move %AQ command is treated as a single line motion
program, which uses the presentJog Velocityand Jog Acceleration Program execution is
started by the host controller setting an Execute Program n %Q bit or sending a Move %AQ
command.

If there is no master command, the axis can be commanded solely from the stored nmi
program data. Thus, with no master input to Servo Axis 2 and Commanded Position 2
selected as the master source for Servo Axis 1, a stored program can be used to adntr
Servo Axis 2 with Servo Axis 1 following per the designated ratio.

When PMOVEs arexecuted with Follower not enabled, the In Zone %l bit must be setthe
end of the move before programmed motion will continue. When Follower is enabledjnce
In Zonemay not turn on while also following a master command, the In Zoniadication will
not be required to continue. The next Move will take place when theommanded distance
for the previous move has completed. The In Zone %l bit veillvays indicate the truein zone
condition.

The active commanded position updated and used by the stored motioprogram is
referred to as Program Command Position. Each time a program is selected éxecution,
this position register is initialized in one of the two ways listed thew.

1. If the follower isnot enabled, the Program Command Position is set to the currén
Commanded Position = Actual Position + Position Error.

2. If the follower is enabled the Program Command Position is set to the Program
Reference Position (0). Sincéhe Program Command Position is only updated by
internally generated commands (and not bythe master command), it will then
indicate the position commanded by the stored program. Absolute move
commands from the stored program will be referenced to the Progam Reference
Position.

Therefore when an absolute move is the first move in a program,\itill behave like
an incremental move when the follower is enabled. Additional absolute moves
within a program will be referenced to the current Program Command Posdn,
which isupdated by each move. Once a motion program finishes, executing another
program with follower enabled will again cause the Program Command Position to
be initializedto zero.

Position ranges (in counts) for the Actual and Program Command Posn registers are
indicated in the figure below.
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Figure 111: Combined Motion (Follower + Jog)

Program
Position Range
Fixed Lo Limit (max) Hi limit (max) Fixed
+536M +2B

-2B -536M |
Actual Position * |

(from Feedback)

With sustained commanded motion in the same direction, the Program Command Position
will roll over at +2,147,483,647 ori 2,147,483,648 counts.

The Actual Position, however, will be confined by the configured High Positidimit and
Low Position Limit.

Table 51 below indicates which source commands affect these position registers and the
actual and commanded velocities. Protam Command Position is updated only by internally
generated move commands (program commands, Jog P$uMinus, Find Home, and Move at
Velocity). The Commanded Velocity (returned in %Al data) also only indicates velocity
commanded by these internally generaéd move commands. Actual Position and Actual
Velocity %Al return data reflect the combination of themaster input and the move
commands. In other words, counts coming from the master source affect only the Actual
Position and Actual Velocity. If there arao internally generated move commands, the
Commanded Velocity will be 0 and the Program Command Pogt will not change.

Table 51: Command Input Effect on Position Registers

COMMAND Follower | Follower Registers Affecte d by input
Input Enabled
Master Commands| No None affected

(from selected
Master source)

Yes Actual Position %Agtatus word is updated

Commanded Position %Al status word is updated
(Actual Position + Paosition Error)

Program Command Position is Not affected

Actual Velocity %Al status word is updated

Commanded Velocity %Al status word is Not affected

Program No Actual Position %Al status word is updated

Commands Commanded Position %Al status word is updated
Actual Position + Position Error)

Program Command Position is updated

Actual Velocity %Al status word is updated

Commanded Velocity %Al status word is updated
(by Program commanded velocity only)

Yes Actual Position %Al status word is updated
(by Program command + Master command)

Commanded Positon %Al status word is updated
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COMMAND
Input

Follower
Enabled

Follower Registers Affecte d by input

(Actual Position + Position Error)
Program Command Position is updated
(by Program commandonly)
Actual Velocity %Al status word is updated

(by Program command velocity + Master command

velocity)
Commanded Velocity %Astatus word is Updated
(by Program command velocity only)

Other Internally
Generated Move
Commands
(Home, Jog, and
Move at Vebcity)

No

Actual Position %Al status word is updated
Commanded Position %Al status word is updated
(Actual Position +Position Error)
Program Command Position is updated but not used
Actual Velocity %Al status word is updated.
Commanded Velocity %Al statusord is updated
(by Internal command velocity only)

Yes
(FindHome
isnot
allowed)

Actual Position %Al status wori updated
(by Internal command + Master command)
Commanded Position %Al status word is updated
(Actual Position + Position Error)
Program Command Position is updated but not used
Actual Velocity %A status word is updated
(by Internal command velocity + Mater command
velocity)
Commanded Velocity %Al status word is updated
(by Internal command velocity only)

Combined Follower and Commanded Motion
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The Program Command Positiortan be synchronized to the Actual Position %Al value in
three ways:

1 Find Home %Q command execution

M  SetPosition %AQ command

1  Execute Motion Program n %Q command (if the follower is not enabled)

The effect of these commands is indicated in TabkE2 below.

Table 52: Actions Affecting Program Command Position

ACTION Follower [Resulting Updates to Follower Position Registers
Enabled
Home Found No Actual Position %Al status word is set to Home Value

Program Command Position is set to Acal Position + Position
Error

Yes Find Home %Q command is Not allowed
Status Error iseturned

Set Position %AQ | Not Actual Position %Al status word is set to %AQ Value
Command applicable | Program Command Position is set to Actual Position + Positio
Errar

Note: Set Position is not allowed if the Moving %l bit is ON.

Execute Program | No Actual Position %Al status word is NOT affected
Program Command Position is set to Actual Position + Positior]
Error
Yes Actual Position %Al status word is NOT affected

Program Command Position is set to Reference Position (0)

Program moves willexecute in a continuous fashion such that incremental PMOVE or
CMOVE commands past the limits will roll over at the limit and continue. Absolute PMOVE
or CMOVE commands can also hesed for applications that do not require going beyond
the high/low count limits.

Any internally generated move command can be immediately terminated by the Abort All
Moves %) command.

The User Selected Data %Al status word can be changed to report thegPaam Command
Position by using the Select Return Data %AQ commariRefer to Chapter 5 for details.

The following application example illustrates how a stored program can be used to control
positioning operations relative to the detected edge of a moving bject as it moves at a rate
detected by the master axis (Aux Axis &ncoder input.
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Example 2: Follower Motion Combined with
Motion Program

Applications that require modifying parts on the fly (such as notching, marking, riveting,
spot welding, spot glung, and so forth) would make use of the pointo-point moves
superimposed on follower motion and enable follower at input features. A typical
configuration and control sequence required for these applications is shown below.

Figure 112

Follower
Home Carriage Part

S Ed
ensor\ l/ / Seggor

Master /

motion PART |0
(Aux Axis 3) :

Follower Axis

Control Sequence

1.

With Enable Follower %Q bit OFF, thest controller commands Follower axis to
home position where Actual Position & Program Command Position are
synchronized and set to Home Position value. Position Valid %I bit indicates when
this step is complete.

The host controller sets the Enable Foleer %Q bit command.

Note:

The CTLOLCTL24 bit to which the part edge sensor is connected would already have been
configured in the Follower Enable Trigger configuration parameter.

When the Partedge sensor trips, the DSM314 enables the Follower axis tast
following the master (Aux Axis 3) encoder inputs. The Follower Enabled %l bit
indicates when the axis is following the master command. Note that the Accel Ramp
and MakeUp Time feature coull be used to allow the follower axis to catch up to
the master axis if required.

Once the follower is enabled, the host controller sends the Execute Motion Program
n %Q bit to start execution of the selected program for the follower axis. At the time
the program is selected, Program Command Position will be set to ggram
reference position (0) because the follower is enabled. Program execution is then
relative to the moving part edge as the follower axis tracks the part. Program
Command Position now conains the position of the follower axis relative to the part
edge and Actual Position indicates the total distance the follower axis has moved
from the Home point (master +i program commands).

At the end of program, the host controller turns Enable Followe»Q bit OFF and
loops back to step 1 to repeat for next part.
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Note:

Since the DSM314 saved the Follower enable input trigger Commanded Position in a parameter
register (#226 for axis 1, #234 for axis 2), step 1 this time could be used to execute anothe
program with an absolute move command back to pregameter value position and continuing

with step 2. In this case, the Moving and In Zone %I bit indications could be used to indicate when
step 1 is complete.

This method is possible because the Progammmand Position is set to the Actual Position +
Postion Error when Execute Motion Program is commanded with the follower disabled.
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Chapter 10:Introduction to Local Logic
Programming

This chapter contains an introduction to the basic local logic programming conggs. The
DSM and the DSM motion programming language are not discusseddatail in this chapter.
These concepts are discussed in other chapters within this manual.

10.1 Local Logic Programming

The local logic program works in conjunction with the host controélr logic program and
motion program to yield a flexible programming envionment. Specifically, local logic
programs provide the user with the ability to perform math and logic that is deterministic
and synchronized with the DSM Paosition Loop execution rat&his ability is critical to many
applications where the accuracy and/ospeed require this tight synchronization.

The DSM local logic function provides the user the ability to execute basic logic and
mathematical functions within the DSM module. Additiorally, local logic permits fast
read/write access to local DSM digital andnalog I/O. Consult Chapters 13 and 14 for a
complete listing of available 1/0. The local logic program execution method guarantees the
local logic program runs at the position loopsample rate and completes each sample
period. Note: If the module is unake to complete the local logic program execution within
the allotted time the module generates an error message. Chapter 13 and Appendix E
contain more information concerning programexecution times. Additionally, the local logic
program runs in parallel vith normal DSM motion programs. The parallel program
execution allows the local logic program to supervise the motion program. Thus, local

logic programs are also called supervisoryogic blocks (SLB). The local logic program
execution versus motion progran execution is shown in Figure 13.

Figure 113: Local Logic Versus Motion Program Execution

Motion Program Local Logic Program (Supervisory Logic Block)
CMOVE ## ABS,SCURVE Position_Loop_TC_1:=50;

PMOVE ## ABS,SCURVE IF Actual_Position_1>4000 THEN

DWELL ## Digital_Output1_1:=ON;

PMOVE ## ABS LINEAR END_IF;
. IF Actual_Position_1>=4500 THEN
Digital_Output1_1.=0FF;
END_IF;
IF Actual_Position_1> 6000 THEN
Digital_Output2_1:=0ON;
END_IF;
IF Actual_Position_1>=7500 THEN
Digital_Output2_1:=0OFF;

END_IF:
Motion
Program \ CMOVE \ PMOVE \ DWELL \ PMOVE ‘ETC..‘
2 2 2 2 2 2 2 2 2 2
‘_ms+’<7ms_"q_ms_’“_ms_"q_ms+’<7ms_’“_ms_’“_ms_"‘_ms q_rns_'
fsgir‘ém?\ SLB \ sLB \ SLB \ SLB \ SLB \ SLB \ SLB \ sLB \ SLB \ SLB \
Time |

P
»
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It is important to understand the concept shown in Figure 13. before writing local logic
programs. The local logic program runs to completion each position loop sample period.
The program then reexecutes the complete local logic program the next position loop
sample period. This execution method differs from the mation program execution method.
The motion programs execute each command to completion in a sequential fashion,
without any time guarantees. This concept is illustrated in TabE3. , which lists the first four
local logic execution periods for the localdgic and motion programs shown in Figurd 13.
In the example, note that the local logic program executes to completion each position loop
sample period. The motion program statements execute until the controlled motion
achieves the desired result. For adiib nal details concerning motion program statement
execution, consult chapter 7.

Table 53: Local Logici Motion Program Execution Example

Position Loop Sample Active Motion Program Local Logic Program
Number Statement Statements

n CMOVE ##,ABS; £URVE Position_Loop_TC_1:=50;

IF Actual_Position_1>4000 THEN
Digital_Outputl_1:=ON;

END_IF;

IF Actual_Position_1>=4500 THEN
Digital_Outputl_1:=OFF;

END_IF;

IF Actual_Position_1> 6000 THEN
Digital_Output3_1:=ON;

END_IE

IF Actual_Position_1>=7500 THEN
Digital_Output3_1:=OFF;

END_IF;

n+1 CMOVE ##,ABS,SCURVE | Position_Loop_TC_1:=50;

IF Actual_Position_1>4000 THEN
Digital_Outputl_1:=ON;

END_IF;
IFActual_Position_1>=4500 THEN
Digital_Outputl_1:=OFF;

END_IF;

IF Actual_Position_1> 6000 THEN
Digital_Output3_1:=ON;

END_IF;

IF Actual_Position_1>=7500 THEN
Digital_Output3_1:=OFF;
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Number

Position Loop Sample

Active Motion Program
Statement

Local Logic Program
Statements

END_IF;

n+2

CMOVE ##,ABS,SCURVE

Position_Loop_TC_1:=50;

IF Actual_Position_1>4000 THEN

Digital_Outputl_1:=ON;

END_IF;

IF Actual_Position_1>=4500 THEN

Digital_Outputl_1:=OFF;

END_IF;

IF Actual_Position_1> 6000 THEN

Digital_Output3_1:=ON;

END_IF;

IFActual_Position_1>=7500 THEN

Digital_Output3_1:=OFF;

END_IF;

n+3

CMOVE ##,ABS,SCURVE

Position_Loop_TC_1:=50;

IF Actual_Position_1>4000 THEN

Digital_Outputl_1:=ON;

END_IF;

IF Actual_Position_1>=4500 THEN

Digital_Outputl_1:=OFF;

END_IF;

IF Actual_Position_1> 6000 THEN

Digital_Output3_1:=ON;

END IF;

IF Actual_Position_1>=7500 THEN

Digital_Output3_1:=OFF;

END_IF;

Introduction to Local Logic Programming
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10.2 When to Use Local Logic Versus Ladder Logic

The local logic programming language contains basic mathematical and logical constructs.

The capabilities are not designedtorepgc r f ¢ fmgr amlrpmjjcpodqg | mec
jma_j jmega g9gq bcqggel cb r m amk athemétical abilitiesf ¢ f mqgr
Specifically, local logic is designed to solve a small logic and mathematical set that requires

tight synchronization with the controlled motion. The local logic program must run to

completion each sample period. Thus, local logic pgrams are limited in size. The default

local logic program size limit is 150 lines. The Local Logic build process will generateanr

message when thel50-line limit is exceeded. A warning message is generated when 100

lines are exceeded. If the progma is very large and computationally intensive it may exceed

the allowed execution time and result in a watchdog timer warning/errorefer to Appendix

c', Gl amlrp_qr* rfc fmgr amlrpmjjcpogq npmep_
However, as hostcontroller program sizes increase, the host controller sweep times

increase. (For additional information concerning sweep times, lpase consult the
PACSystems CPU Reference Manu@Fk2222 or the Series 9680/20/Micro PLC CPU

Instruction Set Reference Maual, GFK0467.) This is not true with local logic programs.

Local Logic programs always execute to completion every position looggample period.

When using host controller logic, the added latency associated with the host controller

sweep times for time-critical logic operations that are tightly coupled to motion can be
unacceptable or limit process performance. These tightly coupledand time-critical

processes are potential Local Logic applications. Each process will have to be evaluated on

an individual basis to determine which sections to write in host controller logic and which

sections to write in Local Logic.

10.3 Getting Started wit h Local Logic and Motion
Programming

The sections that follow provide information on getting started with the Local Logic Bdir
and Motion program editors. The sections concentrate on program usage with an emphasis
on program creation, syntax check, and fpgram download.

10.3.1 Requirements

The Local Logic and Motion Program editors are integrated within the programming
software envionment. You need one of the following software packages. Please refer to the
software documentation for installation instructions.

1  Machine Edition Logic Developetr PLC version 2.1 or later
1  VersaPro version 1.1 or later (Series &D only. For details, refr to Appendix H.)
The DSM314 feature set also requires:
'H PACSystems firmware release 2.8 or later, or

'H 90-30 CPU firmware release 10 or later.
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10.3.2 Creating a Local Logic Program

The Local Logic editor is integrated into the programming software environment he editor
allows you to easily create, edit, store, and download a Local Logic program. You create a
Local Logic program in a VeaPro folder or a Machine Edition project. Refer to the software
documentation for details on how to create or open a project

Dmp bcr _gjq mi ecrrgle gr _prech ugr f K_afglc
Aml dgesp_rgmld gl af _\VersaPw, réferto AppemdixtHc r _gj g ml sq

1. To create a local logic program, open your project in Machine Edition.

2. In the Project tab of he Navigator window, right click the Target containing the
DSM314, choose Add Component, and then choose Motion.

Figure 114

ETN
=g DSM314_Example

- &dd Component Motion
tﬁiﬁ Add &)l Components
E E ~ Rename F2

Delete... Del

The Motion Program folder appears in the Navigator.

3. Expand the Motion Program folder. Select Locibgic and choose New. A local
logic block is created in the Local Logic folder and the local logic editor opens.

Figure 115

=-E8 DSM314_Example
=4 Targetl

zﬁﬁﬁ Hardware Configuration
+-1 Logic

- @ Motion Program

=g Reference View Tables
3 Default Tables
0@ Supplemental Files
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4. To change the name of your local logic block, edit the name in the Block Properties,
which isdisplayed in the Inspector window.

Figure 116: Local Logic Editor Main Screen Layout, Machine Edition
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10.4

Local Logic Variable Table

The programming environment includes a window that contains the Local Logic variables.
The Local Log Variable table (LLVT) allows you to drag and drop or cut and paste the text
from the table into a program. Reference Figurel23. ).

1 To open the LLVT in Machine Edition, right click the Local Logic folder in the
Navigator and choose Local Logic Variableable.

Figure 117

= % totion Program
- gJP CAM Profiles
43P CAM Blocks

- |Z] LLBIKT

I;@ Motion Bloc
= Reference Yiew

i+ Default Tab
-y Supplemental Fi

Hew Ins
Report Ctil+T
Local Logic Varnable Table

Paste Block (St
Delete All Blocks Del
Properties Alt+Enter

9  Toopenthe LLVT in VersaPro, select Local Logic Variable Table from the View
menu, press Alt + 60r click the Toggle Local Logic Variable Table butt(l !l on

the toolbar.
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The table has several tabs tharoup the variables by category. The categories are:

1 Axis 1i Variables specific to axis number one

1  Axis 2i Variables specific to axis number two

1  Axis 3i Variables specific to axis number three

1  Axis 4i Variables specific to axis number four

i Globali Globaldata such as Module Status Code

1  CTL bitss DSM general purpose control/status bits

9  Parameter Registers DSM Parameter data
Figure 118: Local Logic Variable View Table

MName Type Group Description RlW| ~

D Actual_Position_1 32 Bits Status Variables | Actual_Position [user umits] is a value mamtamed by the DSM to represent the phy o

S Actual_Velocity_1 32 Bits Status Variables { Actual_Velocity [user umitsisec) represents the axis velocity derived from the posit

M Analog_Inputt_1 Signed 16 Bits FacePlate IO e Analog Input! variable reports the mput value Eor the first analog mput of the 3

3 Analog_Input2_1 Signed 16 Bits FacePlate /O iThe Analog_Input2 variable reports the imput value tor the second analog rput of £ b

1 Anis_Enabled 1 Eit Status Variables {The Auis Enabled status bit is ON when the DSM is ready to receive cornands ari «

4 Block_1 Unsigned 16 Bits : Status Variables : Block is the present cormmand block nurmber reported by the motion program. v
Corrmanded_Position_1 {32 Bits Status Variables i Corrnanded_Position [user units) is the mstantaneous axis position corminand. Thet o
Corrmanded Torque 1§32 Bits Status Variables iThe Cormnanded_Torque variable reports the present digital servo torque corritnan: o
Cormanded_Velocity_1 {32 Bits Status Variables : Cormnanded_Velocity [user unitsisec] is gemerated by the DSM auis corrnand geri v
Digital_Outputi_1 Eit FacePlate IO iThe Digital Output!bit controls the axis taceplate digital OUT_1 signal. This bit cam v
Digital_Output 1 Eit FacePlate /O :The Digital_Cutput3 bit controls the axis Eaceplate digital OUT_3 signal. This bit car v
Drive_Enabled_1 Eit Status Variables i The Drive_Enabled status bit mdicates the state of the Enable Drive 0 bit and the

|| Enable_Followei_1 Eit Comtrol Variables: When the Enable_Follower bit is set, motion cormmanded by the follower aster will v st

s twis1 & Buis2 p Bwisd p Awisd »_ Global 2 | 4] >

The table has six columns. The columns are as follows:

1 Namei This column contains the variable name that is valid to be used within a local

logic program

1 Typei This is the data type for this variable. F@xample 32 Bits means that this

variable is a 32 bit variable.

1 Groupi This is the group this variable is placed in. For example, FacePlate I/O means

that this variable refers to a point on the module facepla.

1 Descriptioni This column contains a textuhdescription of the variable. If the user

hovers the mouse pointer over the description a tool tip will be generated that

allows the user too easily read the description.

1 Ri This column indicates if the vagble can be Read by a Local Logic program

9 W-This column indicates if the variable can be Written by a Local Logic program
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10.5 Connecting the Local Logic Editor to the DSM

The configuration/programming software has several communications options. One
communications option is to connect directly to the tost controller SNP port, shown in
Figure 119 below. Ethernet options are also available. All DSM314 programming is done
through the software interface, yielding single point of programming for the module. (The
DSM314 also has a serial port on the moduledaplate, which is used only for updating the
BQK1/ 26g dgpku_pc,' Jma_|j Jmega _|I b Kmr gml np
space inside the host controller CPU. The DSM314 then requests these programs by name
from the CPU during configuration. Thdink to the programs the DSM314 requests frm the
CPU is contained in the Hardware Configuration for the host controller rack. The benefit is
that programs are not module-specific but are rack/slotspecific. Thus, if there is a need to
swap DSM314s withina host controller, or to replace a DSM314,0u need to perform the
following three steps: (1) turn off power to the host controller, (2) change out the DSM314
modules, and (3) reapply power to the host controller. Upon powering up, the host
controller will send the correct programs and configuratia settings to the DSM314s.

Figure 119: Programmer Connection Diagram

Configuration, Motion
and Local Logic

SNP l

(RS-485)

Series 90-30 PLC
e
|

D

3

M

Personal Computer Running
Configuration/Programming Software
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Building a Local Logic Program

The programming software provides a sel€ontained environment that allows the use to
perform all the actions necessary to @ate, edit, and download a local logic program to a

DSM314 module.

Creating a Local Logic Program

Create a Local Logic program namellxample. For details on how to do this, se8ection

i K_af gl cCo@ituar @ mll o

T Starting VersaPr@.

The resulting display idike the figure below.

Figure 120: Machine Edition New Local Logic Program
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The Local Logic editor is a freform text editor that allows you toenter programs in the style
that you prefer. This example is a very simple Local Logic program that does not represent a
fully functional application because it is intended for instructional purposes only. The
example program is a simple timer applicationhat relies on the digital sevos position loop
sample period (2 mSec) as a time base. See Chapter 1 for position loop sample periods for
other configurations.

L R L T L e e R s T T T

Program Name: LLExample

Description: The following example local logic program is
a program that creates a simple timer. The timer begins
after the first Local_Logic_Sweep has occurred. The
program makes uses the fact that Local Logic is run by
the DSM every 2 mSec. Thus, it counts local logic sweeps.
The program ﬁas three counters. The first counter is the
milliseconds counter while the other two counters are for
seconds and minutes. The seconds counter and minutes
countﬁrs roll over at 59. The program also sets CTLOL every
second.

L e s e e o o o e A o o g g e o o o g g A e o e o o o o o o e e g g A e e e o o g e s o o ol g g A

L

L
]

E

e LA

ok ok ook o2k ok

i

!

variables

PO01 = Milliseconds Counter
PO03 Seconds Counter

PO04 Minutes Counter
CTLO1 = Seconds Signal

LI
i

[ T L. L L L L L L. 0 L L e L L L .
%o W ok ok o I
LU N N

P100 = Used to check if 1 Sec has passed
P102 = Used to check if 1 Min has passed 5
F First_Local Logic_Swesep THEN (* First execution swssp *)
POO1 ::= 0O; (* Initialize POOL1l to O *)
PO03 := 03 (* Initialize POO03 to 0 *)
pPO04 = 0O; (* Initialize POO04 to 0O *)
END_IF;
POO1:==P0O01+2; (* Time in Milliseconds *)
plOo0:== PO0OL1l MOD 1000; (* Check to se= 1if 1 8sc (1000 m3=c) Pass=d) *)
IF P100 = 0 THEN (* Remainder of MOD Operation=0 1 3sc Passesd *)
PO03:=P003+1; [* Time in Seconds *)
oTLOl == 1;
IF P0O03 = &0 THEN (* If B8econds = &0 then start over at 0 *)
BO03:=0;
END IF;
END IF;
IF P100 <> 0 THEN
CTLOL :=0; (* CTLO1=0 When not incrementing sec counter *)
END_IF;
P1OL:=pP001 MOD &0000; [* Check to see if 1 Min (60000mSec) Passed *)
IF P101 = 0 THEN (* Remainder of MOD Operation=0 1 Min Passed *)
PO04:=P004+1; (* Time in Minutes *)
IF P0O04 = &0 THEN (* If Minutes = &0 then start over at 0 *)
POO4:=0;
END IF;
END_IF;

Once you type the above program into the text editor, thesditor screen will look similar to
Figure 121. .
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Figure 121: Local Logic (LLExample)
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