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1. Introduction

DMX-K-SA is an all-in-one integrated motor packapat combines all the motion
components in to one convenient package.

DMX-K-SA Series has the following features:

RS-485 or RS-232 ASCII communication with 9600, a®238400, 57600,
115200 Baud rate
Standalone programming using easy to use text f@sggdamming language
Opto-isolated +Limit/-Limit/Home inputs
Opto-isolated 6 digital inputs
Opto-isolated 3 digital outputs
High speed position capture Digital Input
Position Synchronized Digital Output
1000 line incremental encoder (4000 counts/rev valyuadrature decoding)
StepNLoop closed-loop control
S-curve/Trapezoidal acceleration profile control
Homing routine using:
0 Home input only
o Limit input only
0 Zindex encoder channel only
0 Home input and Z index encoder channel
16 micro-step driver with effective resolution witt8 degree motor of 3200
pulse/rev
12 to 35VDC Voltage Input
Driver current from 100mA to 2.5A (peak current)
NEMA 17/23 motor sizes available in different statkes.
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Main Product

DMX K-SA Manual

Model Numbers

DMX-K-SA-

2 — Double
3—Triple

Motor Stack Size

Motor Size
17— NEMA 17 Motor
23 - NEMA 23 Motol

— SA - Standalone

K — K Series
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Accessories

Part ID: JMD-K-SA
Description:  Junction Board for the DMX-K-SA.
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Default Settings

Following are the factory default settings whemtheit is shipped from the factory.

Communication Method RS-232
Baud Rate 9600
Device ID DMKO1
Idle Current 1000 mA
Run Current 1600 mA
Idle Time 500 mSec
StepNLoop Enabled
StepNLoop Maximum Attempt 10
StepNLoop Tolerance Range 20
StepNLoop Error Range 1000
Direction Polarity CWwW

Limit Polarity Active Low
Home Polarity Active Low
Latch Polarity Active Low
Limit Move Out Amount (for H+ or H- 1000
command only)

Run Program on Power Up Disabled

Response type

Device name NOT appended

Alarm/ In Pos Output Mode

Enabled

Digital output boot-up state

7

Non-volatile variables [V50-V99]

0

DMX K-SA Manual
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2. Dimensions and Motor Spec

DMX-K-SA-17

All dimensions in inches

NEMA 17 L Amp Holding Resistance | Inductance Inertia
Models (inches) | /Phase | Torque /Phase /Phase
DMX-K-SA-17-2 1.58 1.7A | 0.44 N-m 1.5 Ohm 3.0mH| 28.0z-in"2
DMX-K-SA-17-3 1.89 20A | 0.59N-m 1.4 Ohm 2.7mH| 30.0z-in"2
DMX K-SA Manual page 10
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DMX-K-SA-23

All dimensions in inches

NEMA 23 L Amp Holding Resistance | Inductance Inertia
Models (inches) | /Phase | Torque /Phase /Phase
DMX-K-SA-23-2 2.2 2.8A 0.95 N-m 0.9 Ohm 2.5mH 1.64-in"2
DMX-K-SA-23-3 3.1 2.8A 1.41 N-m 1.13 Ohm 3.6 mH 2.6z-in"2
DMX K-SA Manual page 11
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3. Torque Curves
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NEMA 23 Double & Triple Stack

24VDC, 1/16 Microstep, 2.5A Peak [1.77 RMS]
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4. Connector

DMX-K-SA Series come with 24 pin connector as shd&fow.

Connector Information

Description: Female 24 pin 2mm dual row

Manufacturer: HIROSE

Part Number: DF11-24DS-2C (24 pin female connéctor
DF11-2428SC (female pin)

Connector Pin Outs

Description Pin | Pin Description
PWR 1|2 PWR
GND 3|4 485+
HOME 5|6 485-
DO1 7|8 +LIM
RS-232 TXD 91|10 -LIM
DI1 11|12 DI3
DI2 13| 14 Dl4
NC 15| 16 DI5
OPTO SUPPLY 17]18 DI6
RS-232 RXD 19| 20 DO2
OPTO GND 21|22 DO3
NC 23| 24 GND

DMX K-SA Manual page 14
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Junction Board

24 pin connector junction board which breaks oat2# pin signals to screw terminals
shown below is available for quick wiring and tegti
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Interface Circuit

Note: All the digital inputs (Limits, Home, DI1 ©I6) have same opto-isolated
circuitry)
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Digital Input Connections
Limit, Home and Digital Inputs 1 to 6 are opto-&t@d inputs.

Connect the Opto-Supply using 12-24VDC input. figger the Limit, Home, or Digital
Inputs, sink the line to ground of the Opto-supply.

DI2 is used also as a high speed position capigiakinput.

Digital Output Connections

Digital outputs are opto-isolated outputs usingaalidgton transistor that can sink up to
100mA of current at maximum voltage of 24VDC.

DMX-K-SA has 3 general purpose digital outputs.

When using StepNLoop closed loop control, DO1 sduss In-position output and DO3
is used as Alarm Output. This feature can be tlofeby disabling the Alarm/In Pos
Output mode using theDO command.

When using Sync Output feature, DO2 is used aSyine Output signal.

To set the digital output status on boot-up usdd®8OOT command.

DMX K-SA Manual page 17 rev 3.14



5. Electrical Specifications

Power Requirement

Regulated Supply Voltage Range: +12 to +35 VDC
Recommended Current for power supply2.5 A

Important Note:
Higher voltage recommended for high speed applioati

Communication Interface:

RS-232 (default) 9600, 19200, 38400, 57600, 115K
Baud RS-232 Arcus ASCII
command support

RS-485: 9600, 19200, 38400, 57600, 115K
Baud RS-485 Arcus ASCII
command support

Important Note:

Factory default setting is RS-232 at 9600 bps

To use RS-485, communicate first using RS-232,

change communication mode to RS-485, store to megnaord
reboot the power and use RS-485 communication.

+Lim, -Lim, Home, Digital Inputs:

Type: Opto-isolated inputs
Opto voltage supply input: +12 to +24 VDC

Digital Outputs:

Type: Darlington Opto-isolated output
Max sink current at 24VDC 100 mA
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6. Getting Started

Typical Setup

There are two ways to communicate with DMX-K-SAisgproduct: RS-232 and RS-
485.

RS-232
When the DMX-K-SA unit is shipped from the factodgfault communication setting is
RS-232 at 9600 baud rate.

Note that RS-232 is a point-to-point protocol. $gere below:
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RS-485

If RS-485 communication is required, first you néed¢ommunicate using RS-232 and
use the Windows program to change the communicatietihod to RS-485, download

the setup, and store to flash. Once communicatiethod is changed, you need to reboot
the module for the new parameter to take effectthead communicate through RS-485.

When communicating on RS-485, it is recommendextitb120 Ohm terminating
resistor between 485+ and 485- signal on the lasiute.

Below is a typical RS-485 master and multi-slavdtiatlrop network.
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Windows GUI

DMX-K-SA comes with user friendly Windows Programduickly communicate, test,
program, and debug the DMX-K-SA unit.

Make sure that the USB driver is installed propéeyore running the controller.

Start the DMX-K-SA program and following dialog basll show.

A. Serial Communication Port Number. This is a dropd@ombo box which
has selection of serial port from COM1 to COM15.

B. Search button is used to search for any DMX-K-SAlate connected to an
available serial communication port. Search IdokDMX-K-SA from
COM1 to COM15 using the device name.

C. Search All button is used to search for all DMX-K-8odules connected to
the available serial communication port. This @tshould be used when
more than one DMX-K-SA are connected on a multipdR$-485 bus. Note
that the DMX-K-SA must be configured to use RS-48Bmunication.

D. 9600 baud rate is the default communication batedthet is used. If you
have set your DMX-K-SA module to operate at a ddfe baud rate, select
the correct baud rate here.

E. Device name is used for RS-485 communication amtistinguish many
devices on the RS-485 network.

F. Close the application program.

G. Open connection uses the selected COM port andetviee name to open
communication with the DMX-K-SA module.

When connecting for the first time, we recommerat 8earch is done to find out the
COM port number where the DMX-K-SA is connected.

If search cannot find the DMX-K-SA device or opamnpection does not find the DMX-
K-SA, check the following:
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1) Check power supply to DMX-K-SA. Recommended poisdrom 12VDC to
35VDC.

2) Check communication wiring. If using RS-232, TXdrh DMX-K-SA
should be connected to RXD of the serial port aXiDRrom DMX-K-SA
should be connected to TXD of serial port. If gsRS-485, make sure that
the 485+ from DMX-K-SA is connected to 485+ of thaster and 485- from
DMX-K-SA is connected to 485- of the master.

3) Confirm that the device name is set correctly. dD#ffactory device name
setting is “01”. If this name has been changedstackd to flash, enter the
new name.

When Open Connection button is pressed and comiaioncis successfully established,

following screen will show:

A9
(®)

\

)

8P F

N

HO W ©

()
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A. Control

%%/@/@/@

o
RANN

a. Target position entered here.

b. High speed, low speed, acceleration and deceleratio
parameters are entered here.

c. Enable — motor power is turned on or off using ttieck box.
When motor is disabled, no motion is done.

d. SET POS/SET ENC - Set the pulse position or encoder

position. Positions are set using the position \xe.

INC/ABS — Select the Absolute Mode or Incrementaldd

Trap/Scurve — Select the acceleration profile toided.

DAT — moves the motor to the zero target position.

ABS — moves the motor to the target absolute positising

the high speed and the low speed and the accelenadlues.

i. H+/H- - homing is done using only the home sens@hen the
home sensor is triggered during homing, the pasitmunter is
reset to zero and the motor decelerates to lowdspee stops.
After homing, the position is not necessarily zéve to
deceleration after the trigger of the home switch.

j. JOG+/JOG- - jogs the motor in positive and negatiivection.

k. ZH+/ZH- - Home sensor and encoder index channetesl to
home.

I.  Z+/Z- - Only the encoder index channel is usedhfaming.

m. RSTOP/ISTOP — motion is either stopped with deetien
using RSTOP or without deceleration using ISTOP.

n. L+/L- - Homing using the Limit inputs.

2
<
N

Q™o
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B. Status box shows the following

=0,
—©

(o)
b Ty

—G

a. Current pulse position (when StepNLoop is enaljpeitke position is
defined as the current target position)

b. Current encoder position

c. Delta position — this is the difference betweenttrget position and
actual position.

d. Speed — actual speed. When StepNLoop is enablsdjdlue is in
encoder counts/sec. When StepNLoop is disablely#tue is in
pulses/sec.

e. Motor status

i. IDLE — motor is not moving.
ii. ACCEL — motor is accelerating
iii. CONST — motor is running in constant speed
iv. DECEL — motor is decelerating
v. ERROR - limit error
f. StepNLoop status
i. NA — StepNLoop disabled

ii. IDLE — motor is not moving
iii. MOVING — motor is performing a target movement
iv. CORRECTING — motor is correcting its position
v. STOPPING — motor is decelerating to a stop
vi. ABORTING — motor is immediately stopping

vii. JOGGING — motor is jogging

viii. HOMING — motor is homing
ix. Z-HOMING — motor is homing using the Z-index
X. ERR-RANGE - correction range error
xi. ERR-ATMPT - correction attempt error

xii. ERR-STALL - stall error

xiii. ERR-LIM — limit error

g. Mode

@—»
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i. ABS — Target movement moves to the absolute targgtion
ii. INC — Target movement increments/decrements byattyet
position amount

Current — displays active current value. ValumimA.

S-curve enable status

—Limit, +Limit, and Home input status

Z encoder index channel status.

Clear motor status — use this to clear the mot&@tepNLoop error

C. Digital Input and Output Status

“

& 1 o

a. Digital Output bit 1 — this is general purpose tigoutput when
StepNLoop is disabled. When StepNLoop is enalid€ai] is
used as In-Position output unldsBO is disabled.

b. Digital Output bit 2 — this is general purpose tifoutput when
Sync Output is disabled. When Sync Output is esthldDO2 is
used for Sync Digital Output function.

C. Digital Output bit 3 — this is general purpose tigoutput when
StepNLoop is disabled. When StepNLoop is enalid€a is
used as alarm output unle€sBO is disabled.

d. Digital input 2 — when position capture featuremabled, DI2 is
used as the capture input where the encoder asd paokitions
are recorded when DI2 is triggered.

Remaining DI's are general purpose digital inputs.

Digital outputs can be toggled by clicking on theital output picture.
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D. Product ID & Firmware

Displays the product ID of DMX-K-SA as well as tfienware version of the
module.

E. Communication

(@~
—®

a. Communication Status — Displays communication statih
the selected device.
b. Device ID — Device ID of the communicating DMX-K-SA o

communicate with a different DMX-K-SA on-the-flyelect
another ID number from this drop-down box.

F. Latch Input @
S
(or—
@/v

Enable latch using this check box.

To trigger the latch, activate this latch input.

Status if either OFF, ON, or WAITING.

Once the latch is triggered the current pulse jposdand encoder
position will be recorded here.

apop
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GO
®— @
@/’

Enable Sync Output

Status is either OFF, ON, WAITING

The sync position used for comparison to the encpdsition

Set the conditional used for the Sync output. Qhisecondition is
met, the sync output (DO2) is activated.

apop

H. On-The-Fly-Speed @
a. Desired Speed — Once the “Set Speed” button ikeglicthe speed will

change on-the-fly to the desired speed.
b. Desired Acc/Dec — The acceleration/decelerationfarsthe on-the-fly

speed change operation

c. Before setting the DMX-K-SA into motion, set tS&PDM parameter.
To see which to use, see the on-the-fly speed ehsection.

d. SettheSSPDMparameter. Note that is an on-the-fly speed change
operation is to be used, this parameter must bieefete the controller

goes to start motion.
e. SetSSPD|value]- Start the on-the-fly speed change operation.

I.  On-The-Fly Target Position

(O~
—

a. Enter new target position here.
b. Perform on-the-fly target position change.
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J. Standalone Program File Management
ou o

a. Open - standalone program is loaded to the edder BWhen this
button is pressed, typical Windows file open didbox will open:

b. Save — standalone program in the text edit is stwvedile. When this
button is pressed, typical Windows file save didbog will open:

c. New — when this button is pressed, the text edstoteared.
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K. Text Programming Box

o

a. Compose standalone code in this text box. CompiteZownload to
store the code on the DMX-K-SA.

b. Once compiled, the total number of line is showrehBlote the
maximum number of lines for the DMX-K-SA is 1275.

L. Program Control @

/

S LN
© ©® © O

a. Program Status — program status shows here. Haljoave
possible program status: Idle, Running, Paused Earut.

b. Index — program that is downloaded is in the foffrfrow-level

code. Each line of the low level code has a limeber which

shows here.

Run — program is run.

Stop — program is stopped.

Pause — program that is running can be paused.

Continue — program that is paused can be continued

~® a0
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M. Clear code space

Click this button to erase the entire flash memaegre the stand-alone
program is stored.

N. Standalone Program Process

Compile — Compile the standalone program.

Download — Download the compiled program to the DMX-K-SA.
Upload — Upload the standalone program from the DMX-K-SA.
View — View the low level compiled program.

aoow

DMX K-SA Manual page 30 rev 3.14



O. Extra Program Editor
In addition to the text program editor, click o thutton below to open an

extra large program editor window.

This is a convenient interface for extra large paogs.

P. Setup

DMX-K-SA configuration values are automatically ¢t when the program
is started. All the configuration changes are agexl and download all at
once. This means that in order for the configorato become effective,
download button must be pressed. In order foctmdiguration to be
permanent, store to flash must be pressed.

Click on the Setup button to show the followingpdigsy box:
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Polarity values — direction, pulse, home, limitchainput, in
position output, alarm output values can be sateict¢his
section.

Device ID — Device name ranges from DMKO01 to DMK99.
Run Program on Power Up — this feature enablesratio run
of the program when the device is powered up. Teature
enables automatic run without the interventiorhef éxternal
device to issue program run command.

Store to Flash — all configuration values in the ®M-SA is
stored to flash memory. In order to update anygba made,
download the changes and then to make it permarsen$tore
to Flash button.

Upload — all the configuration values on the coligras
uploaded and updated on the screen.

Download — all the configuration values on the saoris
downloaded.
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Limit Home Amount — Set limit correction amounteeSdetailed
description in Home Limit Error Correction section.
StepNLoop configuration values — See detailed dasmn in

the StepNLoop feature section.

Current values — Run current is used when the mgtamning.
Idle current is used when the Idle time expirafie time is in
msec. Minimum current setting is 100 mA and maximu
current setting is 2500 mA. Depending on the moddhe
motor, the current setting should not go aboved¢semmended
maximum rated current of the motor.

If Idle current is set to 0 mA, the motor will beroe disabled
once it is idle. When the motor starts running, nfotor will be
enabled again.

Communication mode selection — RS-232 or RS-488lscted
as the communication method. Baud Rate — Set tzdead
ranging from 9600 bps, 19200 bps, 38400 bps, 5HH80
115200 bps.

Set response type. If checked, the device nand&a@appended
to the response of the device.

Save — Save the current parameters into a fileenthis button
is pressed, typical Windows file save dialog bok apen:

Open — Open a file of saved parameters. Parameiléize
loaded into the configuration box. Before paramsetee made
effective, you must perform a download procedurbéewthis
button is pressed, typical Windows file open didbax will
open:

page 33 rev 3.14



n. Set EDO. Enable/Disable alarm/in position digdatputs.

0. Set EDEC. Enable/Disable deceleration feature
p. Enable/Disable in position auto-response feature
Q. Terminal

Send Terminal based commands to the DMX-K-SA. K3 the button
above to display the following window.

DMX K-SA Manual page 34 rev 3.14



a. Response Window — Displays the response, if aoy the
command line
b. Address — Select the address of the DMX-K-SA moedieh

you wish to communicate. Selecting addré8s will send a
broadcast command which will be received by all DM>SA
modules on a RS-485 bus.

C. Send command — Type the commands here manually.
When sending commands, you do not need to typdehiee
name. For example, when you want to know whattbeor
status is, type MST and you will see a number eréply that
represents the status of the motor. Press the Emydo send
the command.

d. Save — Save the terminal text into a text file. éVkhis button
is pressed, typical Windows file save dialog bok apen:
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R. Variables

View the status of variables 0-99. Note that thisdow is read-only.

o,

a. Send commands to the DMX-K-SA through this terminal
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7. Motion Control Overview

All the commands described in this section areiatieractive commands and do not
transfer over directly to standalone commands. &de refer to the “Standalone
Language Specification” section for details.

Built-in encoder

DMX-K-SA comes with a 1000 line encoder. With gretdre decoding, 4000 count/rev
resolution is reached. Use th& command to read and set the encoder positiorsePul
position can be read and set usingRiXecommand.

When StepNLoop closed-loop controkisabled
EX command returns encoder position
PX command returns the real-time target positioncafrynove

When StepNLoop closed-loop controldisabled
EX command returns encoder position
PX command returns pulse position

Built-in Microstep Driver

DMX-K-SA has an integrated micro-step driver. Thero-step setting is fixed at 16.
With a 1.8° motor, this results in a 3200 stephesolution.

Motion Profile
By default, DriveMax incorporates trapezoidal vétipgprofile as shown below.
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The S-curve velocity profile can also be achievedising theSCV command.

S-Curve reduces the jerk resulting in reduced Widneand wear on the mechanical
system, and higher acceleration control.

Acceleration and deceleration time is in milliseden Use thdCC command to set and
get the acceleration value. Use BEC command to set and get the deceleration value.
To make use of the DEC value, the deceleratiomufeahust be enabled using BBEC
command.

High Speed and Low Speed are in pps (pulses/secddsbHSPD andLSPD
commands to set and get the high speed and lovd sgdtngs.

Note on the acceleration/deceleration setting:

The allowable acceleration values depend or.8i@D andHSPD settings. Please see
the chart below for details:

HSPD[pps] Minimum | Accel Delta [pps]
ACC/DEC
[ms]
1-16K 1 400

16K-30K 1 775

32K-80K 1 1,900
80K-160K 1 3,700
160K-300K 1 7,300
300K-800K 1 18,000
800K-1.6M 1 38,400
1.6M-3.0M 1 68,000

Note: While in StepNLoop mode, the PPS (pulse/spegd numbers must be
transposed to encoder counts by using the folloiengula:

Encoder counter per second = PPS / Step-N-Loop rati

Examples:
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a) If HSPD = 300,000 ppd,SPD = 250,000 pps:
a. Get Speed delta: ((300,000 — 250,000) / 7,300B5 6.
b. Max acceleration allowable: 6.85 x 1,000 ms = 6,880(6.85 sec)

b) If HSPD = 900,000 ppd,SPD = 889,000 pps:
a. Get Speed delta: ((900,000 — 889,000) / 38,400P26
b. Max acceleration allowable: 0.026 x 1000 ms = 260826 sec)

Note on low speed and high speed settings:

The minimumLSPD value allowable depends on tHSPD value. These rules apply
during regular motion operations as well as onfthepeed operations. If tH&SPD is
set below its minimum allowable value, movement nat be allowed.

SPEED WINDOWS

SSPDM Lowest Speed | Highest Speed
value (Pps] (Pps]
0 SSPD not used SSPD not used
1 1 16 K
2 2 30K
3 5 80 K
4 10 160 K
5 20 300 K
6 50 800 K
7 100 1.6 M
8 400 3M

Note: While in StepNLoop mode, the PPS (pulse/spegd numbers must be
transposed to encoder counts by using the folloiengula:

Encoder counter per second = PPS / Step-N-Loop rati
SSPDM value only applies to on-the-fly speed opanat During normal operation,

SPPDM should be set to 0.

On-The-Fly Speed Change
On-the-fly speed change can be achieved witts®eéDcommand. Th&SPD
command is only valid with trapezoidal acceleration

1) During on-the-fly speed change operation, you rkaep the initial and

destination speeds within a certain window. ‘SSfeEED WINDOWS chart in
previous section.
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To select a speed window, use 8f&@PDMcommand.

If you are to set your destination speed outsidgaf current window, the SSPD
feature will not work correctly.

Note that the lower th§ SPDMvalue, the more accurate the pulse output speed
will be. Therefore, it is recommended to chooseltwestSSPDMvalue as
possible.

2) To set acceleration of the on-the-fly speed change theACC command [Jote
that on-the-fly speed change moves always use@@&value even when
decelerating to a lower speedSet the acceleration before calling 8&PD
command.

Note: The maximum acceleration value allowed depemdboth the SSPDM
value as well as the difference between the irgiinal destination speeds. See
table below.

SSPDM Value | Speed Delta Increment [pps
SSPD not used
400
775
1,900
3,700
7,300
18,000
38,400
68,000

O IN|O|OTBAWINFLO

Note: While in StepNLoop mode, the PPS (pulse/spegd numbers must be
transposed to encoder counts by using the folloiengula:

Encoder counter per second = PPS / Step-N-Loop rati

Speed Delta [destination speed — initial speedfor every increment of speed
delta, the maximum value of acceleration increayes000 ms (1.0 seconds).

Examples:
a) If Destination Speed= 300,000 ppsCurrent Speed= 250,000 pps:
c. Get Speed delta: ((300,000 — 250,000) / 7,300B5 6.
d. Max acceleration allowable: 6.85 x 1,000 ms = 6,8680(6.85 sec)

b) If Destination Speed= 900,000 ppsCurrent Speed= 889,000 pps:
e. Get Speed delta: ((900,000 — 889,000) / 38,400P26
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f. Max acceleration allowable: 0.026 x 1000 ms = 26®826 sec)

3) To set speed on-the-fly, uSSPDcommand. Be sure to stay within the selected
SSPDMspeed window.

In order for the SSPD command to work, the controkr must already be in
motion by first calling either a jog or absolute ma@e command.

4) To begin normal operation again (i.e. moves natgisn-the-fly speed change),
send the following command to the controi86PDM=0".

Motor Power
Using theEO command, the motor power can be enabled or didable

Target Motion
Use theX command to move the motor to the target position.

Target motion has two move modes, incremental mdolee by issuing thiNC
command, and absolute mode, done by issuindBtfcommand. Under incremental
mode, the commangd1000will move the motor by 1000 from the current pasiti
Under absolute mode, the comma(itDOO0 will move the motor to position 1000. To
read which move mode the device is in useMiM command.

On-The-Fly Target Position Change

On-the-fly target position change can be achiewgdgitheT[value] command. While
the motor is movingT[value] will change the final destination of the motof.the motor
has already passed the new target position, itrextkrse direction once the target
position change command is issued.

Homing using Home Switch

When the homing command is sent ugihgH-, the motor will ramp up from low speed
to high speed. As soon as the home input is tregfjghe motor ramps down keeping the
home input triggered position as zero. When ramprdis done, the motor will move
back to zero position where the home input wagénigd. The graphical description is
shown below:
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Homing using only the Z-index Encoder Channel

Z index channel occurs one pulse per revolutiothefmotor. Homing can be done using
only the Z index channel. When homing with onlg thindex channel, only the low
speed is used. Use tAe/Z- commands for this type of homing. The graphical
description is shown below:

Homing using Home Switch and Encoder Z Index Channe |

Homing can also be done using the Z index charnnehacoder and the home switch.
Index channel home command is issued uZidg/ZH- command. When the command
is issued, the motor ramps to high speed untihtimae switch is triggered which, at that
time, the motor decelerates to low speed. At Ipeesl the motor continues to move until
the Z index channel is triggered and at that tihgepgosition counter is set to zero. The
graphical description is shown below:

DMX K-SA Manual page 43 rev 3.14



Homing using the Limit Switch

When the homing command is sent udirgL-, the motor will ramp up from low speed
to high speed. As soon as the limit input is teiggl, the motor ramps down to low speed
and then moves away from the limit input triggepedition by a configurable amount,
depending on the home limit error correction amotihe final position at the end of the
move will be referenced as zero. The motor wiliigfo error state after the move and
must be cleared using tR command for subsequent movement to take place.

Note: This type of homing uses home limit errorection. See theMome Limit Error
Correction’ section for details.

Home Limit Error Correction

DMX-K-SA has a home limit error correction featu®uring anL+ or L- operation, a
limit switch triggering will not cause the contreilto immediately go to an error state.
Instead, the controller will move the motor to afigurable distance in the opposite
direction and then go into error state. This waBult in moving the motor away from the
limit.

UseLCA to set/read the correction amount. To disdidehbme limit error correction
feature, set theCA value to 0.

When StepNLoop closed loop control is enabledi{Bé value refers to number of
encoder counts.

When StepNLoop closed loop control is disabled:iG& value refers to number of
pulse counts.

Jogging

Jogging is available for continuous speed operatldseJ+ andJ- commands to jog in
positive or negative direction.
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Stopping Motor

When motor is moving, jogging, or homirdgBORT command will immediately stop
the motor. STOP command will decelerate the motor to low speedthed stop.

Motor Position
Pulse position

can be set and read by using¥heommand. Encoder position can be

set and read by using tB&X command.

Pulse Speed
Current actual

Motor Status

pulse rate or speed can be read tisS command.

Motor status can be read anytime by reading theorese to théAST command. The
following are bit representation of motor status.

—

Description

Motor running at constant speed

Motor in acceleration

Motor in deceleration

Home input switch status

Minus limit input switch status

Plus limit input switch status

OO IWIN|IF O

Minus limit error. This bit is latched when mglimit is hit during
negative direction motion. This error must be @egusingCLR
command) before issuing any subsequent move consnand

Plus limit error. This bit is latched when plimsit is hit during positive
direction motion. This error must be cleared (g€9bR command)
before issuing any subsequent move commands.

8

Latch input switch status. This is also DI2 whaan also be read with
DI command

9

Z encoder index channel status

Polarity

UsingPOL command, polarity of following signals can be cgaofied:

@

Description

NA

Direction

NA

NA

Limit

Home

Latch

In Position Output

0N |WIN[FP|O

Alarm Output
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9 Digital Output
10 Digital Input

Digital Inputs / Outputs
DMX-K-SA has 6 digital inputs and 3 digital outputs

To read and set digital outputs, I3® command to for all three bits. For individualshit
useDOJbit #] command. For example, to set all three bitsisdDO=7 command. For
setting only second bit uga02=1. DO command is also used to read the digitalwdutp
status.

To read the 6 digital inputs, uB# command. To read individual bits, UsHbit #]
command. For example, to read all 6 bits,DEeommand. To read the first bit USEL
command.

When StepNLoop control is enabled, DO1 is usechd$maPosition” status output, and
DO3 is used as an “Alarm” output. To use thesedwiputs as general purpose, you
must first disable StepNLoop by usiBf command.

In order to use DO1 and DO3 as general purposeautsuighile in StepNLoop mode, use
theEDO command.EDO=0 will disable the Alarm / In Pos output mode.

To set the digital output status on boot-up usédB8OOT command.

When Sync Output feature is enabled, DO2 is us&/as Digital Output. To use DO2
as general purpose output, ENO and SYNFcommand to enable and disable sync
output.

Limit Inputs

If positive limit switch is triggered while movinig positive direction, motor will
immediately stop and the motor status bit for pesiimit error is set. Same is for
negative limit while moving in negative direction.

Note: If limit switch is triggered during a H+ or+ommand, the motor will move in the
other direction a certain number of steps/countdageheL CA command. In this case,
the controller will not go into a limit error state

Once limit error is set, useLR command to clear the error. Once the error igetba
move the motor out of the limit switch. The limwisch is an opto-isolated input. Supply
the opto-supply voltage 12 to 24VDC. To trigges timit input switch, connect the

input signal to ground of opto-supply.
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Latch Input
DMX-K-SA has high speed position latch input DI2.

This input is similar to Home input in that it ddagh speed position capture of both
pulse and encoder positions but without resettiegoiilse or encoder position counters.

UseLT command to enable and disable latch feature.

To read the latch status, Us€S command. Following are return value descriptian fo
LTS command:

0 — Latch off

1 — Latch on and waiting for latch trigger

2 — Latch triggered.

Once latch is triggered, the triggered position lsametrieved usingTP (latched pulse
position) and_TE (latched encoder position) commands.

Sync Output

DMX-K-SA has synchronization digital output forggering the output when the
encoder position value meets the set condition2 BQused as synchronization digital
output when the feature is enabled.

UseSYNO to enable the synchronization output feature.
UseSYNF to disable the synchronization output feature.
UseSYNP to read and set the synchronization position value

UseSYNC to set the synchronization condition.
1 — Turn the DO2 on when the encoder positionQ&JEL to sync position.
If the synchronization output is done during motithre sync output pulse
will turn on only when the encoder position andcsposition are equal.
2 - Turns DO2 on when the encoder position is LE®® the sync position.
3 — Turns DO2 on when the encoder position is GIRER than sync position.

UseSYNSto read the synchronization output status.
0 — Sync output feature is off
1 — Waiting for sync condition
2 — Sync condition occurred

StepNLoop Closed Loop Control

DMX-K-SA module has closed loop position contra@lithm called StepNLoop control
for accurate positioning of the motor using thegrated encoder.
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StepNLoop control does following operations:
1) Position Delta monitoring: Delta position is th&@rence between the actual
and the target position. When the Delta goes thesallowed Correction
Range, the motor is stopped and the StepNLoop Sgatess into the “stall”
error state. Delta monitoring is done for all mewecluding homing and
jogging. View the Delta value by using tb&X command.

2) Position Correction at the end of the move: Cdiacof the motor position
is done at the end of any targeted move.

Following are configuration required for StepNLomgmntrol:

StepNLoop
Parameters

Description

Tolerance Range

When the actual encoder position is within desired
encoder position by this tolerance range, no positi
correction is done. UseLT command to set the
tolerance range.

Correction Range

When the actual encoder position is within desired
encoder position by this correction range, position
correction is done when idle. If the actual encoder
position is outside of correction range, the matatus
goes to error state. US& E command to set the
correction range.

Number

Correction Attempt

This is the maximum number of correction tries tha
the controller will attempt. If the correction canrbe

done within this number of tries, the motor stajass
to error state. UsSLA command to set the maximur
correction attempt number.

t

To enable and disable the StepNLoop featureSliseommand.
To read the StepNLoop status, &eS command to read the status. The following are
the StepNLoop status values:

Value | Description

Idle

Moving

Correcting

Stopping

Aborting

Jogging

Homing

Z Homing

O IN|O|O | WINFIO

-

Correction Range Error. To clear this errg
useCLRS command.
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9 Correction Attempt Error. To clear this
error, us€CLRS command.

10 Stall Error.DX value has exceeded the
SLE value.To clear this error, use To clea
this error, us€LRS command.

=

11 Limit Error. To clear this error, us# RS
command.
12 N/A

Notes:
Once StepNLoop is enabled, position move commarelmderm of encoder position.

For example, X1000 means to move the motor to esrcb@00 position.
Once StepNLoop is enabled, the speed is in encbed.

For example HSPD=1000 when StepNLoop is enablechsnbat the target high speed is
1000 encoder counts per second.

StepNLoop correction is done only when the pulse isaidle. For example, when the
motor is moving, correction is not done. Once this@rate is idle, StepNLoop
correction is done.

While StepNLoop is enabled, the user can set thedar value by using tHexX/EY
commands, however setting the pulse counter usmBX/PY commands is prohibited.
Once the encoder position is set, the desired emguzkition becomes the new target
position.

Idle Current and Run Current
DMX-K-SA allows for two current settings.

Run Current: Current used while the motor is ragniSet using thEURR command
Idle Current: Current used when the motor is ilet using th€ URI command

To set the amount of time the motor needs to ebdfore changing to idle current, use
the CURT command. Units are in ms.

To read the actual current at anytime, usedb& command
When setting idle and rung current, the range rbestithin 200mA to 2500mA, unless

the user wishes to have the motor become disahiedgdidle state. To do this, set the
idle current to O.

RS-232/RS-485 Selection:
In order to choose between RS-232 or RS-485 conwation, use th€M command.
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A value of 0 corresponds to RS-232 communicati@rvalue of 1 corresponds to RS-485
communication. By default, téM value is set to O.

To write the value to flash memory, use 81EORE command. After a complete power
cycle, the new communication method will be uskidte that before a power cycle is
done, the setting will not take effect.

Device Number and Baud Rate:
DMX-K-SA comes with following default factory commication setting:

Baud Rate: 9600
Device Name: DMKO1

DMX-K-SA module provides the user with the abilityset the device number for RS-
485 multi-drop applications. In order to make thebanges, first set the desired device
number using th®N command. Please note that this value must benatitle range
[DMKO01,DMK99].

DMX-K-SA module provides the user with the abilitychange the baud rate for RS-232
and RS-485 communication. In order to make thbsages, first set the desired baud
rate using th®B command. Please note the following baud rate codes

Device Baud Value| Baud Rate (bps
1 9600
2 19200
3 38400
4 57600
5 115200

To write the values to the device number and batelpermanently to flash memory, use
the STORE command. After a complete power cycle, the newagelD will be used.
Note that before a power cycle is done, the settimig) not take effect.

Broadcasting over RS-485

The addres®0’ is reserved for broadcasting over an RS-485 Bung: ASCIl command
prefixed by @00’ will be processed by all DMX-K-SA modules on th8-R85 bus.
When a broadcast command is received by a DMX-Ka®Alule, no response is sent
back to the master.

Response type selection

It is possible to choose between two types of nespstring formats. This parameter can
be set using thRT command.

Format 1 (default): [Response][Null]
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Examples:
For querying the encoder position
Send: @O1EX|[CR]
Reply: 1000[Null]

For jogging the motor in positive direction
Send: @01J+[CR]
Reply: OK[Null]

For aborting any motion in progress
Send: @01ABORTI[CR]

To achieve this response string type, send comrmiRad.
Format 2:  #[DeviceName][Response][Null]

Examples:
For querying the encoder position
Send: @O1EX|[CR]
Reply: #011000[Null]

For jogging the motor in positive direction
Send: @01J+[CR]
Reply: #010K][Null]

For aborting any motion in progress
Send: @01ABORT[CR]
Reply: #010K][Null]

To achieve this response string type, send comrRaid..

To write the response type parameter to flash mgnuse theSTORE command. After
a complete power cycle, the new response typetakié affect. Note that before a power
cycle is done, the setting will not take effect.

Auto-response Feature

It is possible to have the DMX-K-SA automaticalgnsl a message out on the RS-
232/485 bus once it is in position. This featurevents the master from having to
constantly poll the position status of the DMX-K-SA

Response format: $[Device Address]P[CR]
Example:
a) Device 01 is given an absolute move command fraemihster.

b) Once the device finishes the move, it sends thewalg command out on
the bus: $01P[CR].
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To enable/disable the feature, useAlie command.

To write the auto-response parameter to flash mgnuse theSTORE command. After
a complete power cycle, the setting will take affedote that before a power cycle is
done, the setting will not take effect.

Standalone Programming

Standalone Program Specification:
Memory size: 1275 assembly lines ~ 7.5 KB.
Note: Each line of pre-compiled code equates tdihe$ of assembly lines.

Stand-alone execution while in Step-N-Loop:

While a stand-alone program is running in closemploperation, before
executing an absolute move command, the contriméverifies that it is NOT
correcting or moving to a previous absolute positio

Error Handling:

If an error occurs during standalone executian (imit error, stall error, max
attempt error, etc.), the program automaticallygsrto SUB 31. If SUB 31 is not
defined, the program will cease execution and gerttor state. If SUB 31 is defined by
the user, the code within SUB 31 is first executew] then standalone execution
continues.

Storing to Flash

The following items are stored to flash:
- Device Number (used for RS-485 ASCII communication)
Baud rate
Polarity settings
StepNLoop parameters
Run Current, Idle Current, Idle Time
Automatic program run on power up
Enable Deceleration
RS-232 or RS-485 communication
Limit error correction amount
Response type
Alarm/In Pos output mode
Variables V50-V99 (Note that on boot-up, V0-V49 asset to value 0)
Digital output boot-up status

When standalone program is downloaded, the proggammediately written on the
flash memory.
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8. Communication

Communication Protocol
Communication protocol and commands are the santsofb RS-232 and RS-485.

Sending Command to DMX-K-SA
ASCIl command string in the format of
@[DeviceName][ASCIl Command][CR]

[CR] character has ASCII code 13.

Receiving Reply from DMX-K-SA
The response will be in the format of
[Response][Null]

[Null] character has ASCII code 0.

Examples:
For querying the encoder position
Send: @O1EX|[CR]
Reply: 1000[Null]

For jogging the motor in positive direction
Send: @01J+[CR]
Reply: OK[Null]

For aborting any motion in progress
Send: @O01ABORTI[CR]
Reply: OK[Null]

Notes:

The addres®0’ is reserved for broadcasting over a RS-485 busy ASCIl command
prefixed by @00’ will be processed by all DMX-K-SA modules on th8-R85 bus.
When a broadcast command is received by a DMX-Ka®Alule, no response is sent
back to the master.

There is an option to have the device name appeiodibe@ beginning of the response

string. This can be achieved by using R command. See “Response Type Selection”
in section 8.
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9. ASCII Language Specification

Command Description Return
ABORT Immediately stops the motor if in motion. For OK
decelerate stop, use STOP command. This command
is used for clearing the StepNLoop error status
ABS Set move mode to absolute OK
ACC Returns current acceleration value in millisets Acceleration value
in milliseconds
ACC=[Value] Sets acceleration value in milliseconds OK
AR Get auto-response feature status lorO
AR=[0 or 1] Set auto-response feature status OK
CLR Clears limit and StepNLoop error OK
CM Get RS-232/RS-485 communication mode lor0
CM=[0 or 1] Set RS-232/RS-485 communication mode OK
0 - RS-232
1 - RS-485
CUR Get real-time current OmA, 100mA to 2500mA
CURI Get idle current setting OmA, 100mA to 2500mA
CURI=[Value] Set idle current. To have motor beeodisabled OK
during idle state, set this value to 0.
CURR Get run current setting OmA, 100mA to 2500mA
CURR=[Value] Set run current OK
CURT Get driver idle time setting milliseconds
CURT=[Value[ Set driver idle time setting OK
DB Return baud rate setting 1,2,3,4,5
DB=[Value] Set baud rate. OK
Range:
1 -9600 bps
2 —19200 bps
3 — 38400 bps
4 — 57600 bps
5— 115200 bps
DEC Returns current deceleration value in millisets Deceleration value
To makes use of the DEC value, the deceleration| in milliseconds
feature must be enabled.
DEC=[Value] To makes use of the DEC value, the izagon OK
feature must be enabled.
DI Return status of digital inputs 6-bit numbediecimal.
DI[1-6] Return status of individual input lor0
DN Return device name DMKO00-DMK99
DN=[Device ID] Set device name. OK
Range:
DMKO1 to DMK99
Note: Address 00 is reserved for broadcasting over
RS-485
DO Return status of digital outputs 3-bit number
DO=[Value] Set digital output 3 bit number. Notat®O1 and | OK
DO2 can only be used as general purpose when
StepNLoop is disabled
DO[1-3] Return status of individual digital output lor0
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DO[1-3] = [Value] | Set individual digital output OK
DOBOOT Get digital output boot-up status 0-7
DOBOOT=[Value] | Set digital output boot-up status OK
Bit 0 — Digital output 1
Bit 1 — Digital output 2
Bit 2 — Digital output 3
DX Returns the delta value during StepNLoop control| 32-bit number
EDEC Returns the deceleration enable status 1blemha
0 — disabled
EDEC =[0 or 1] Enables (value 1) or disable (va)igleceleration | OK
feature
EDO Returns enable alarm/in pos mode status 1 bleha
0 — disabled
EDO=[0 or 1] Enables (value 1) or disable (valu@@ym/in pos | OK
mode
EO Returns driver power enable status. 1 — Motergrzenabled
0 — Motor power disabled
EO=[0 or 1] Enables (value 1) or disable (valuen@for power. OK
EX Returns current encoder counter value 32-bitlrem
EX=[Value] Sets the current encoder counter value K O
HSPD Returns High Speed Setting Value in PPS
HSPD=[Value] Sets High Speed. OK
H+ Homes the motor in positive direction OK
H- Homes the motor in negative direction OK
ID Returns product ID DriveMax-K-SA
J+ Jogs the motor in positive direction OK
J- Jogs the motor in negative direction OK
L+ Homes the motor in the positive direction usihg | OK
limit switch.
L- Homes the motor in the negative direction udimg | OK
limit switch.
LCA Return the limit correction amount 32-bit numbe
LCA=[Value] Set the limit correction amount OK
LSPD Returns Low Speed Setting Value in PPS
LSPD=[Value] Sets Low Speed OK
LT=[0 or 1] Enable or disable position latch featur OK
LTE Returns latched encoder position 32-bit number
LTP Returns latched pulse position 32-bit number
LTS Returns latch status. 0 — Latch off
1 — Latch on and waiting
for latch trigger
2 — Latch triggered
MM Get move mode status 0 — Absolute move moge
1 — Incremental move
mode
MST Returns motor status Bit O — constant speed
Bit 1 — accelerating
Bit 2 — decelerating
Bit 3 — home input status
Bit 4 — -limit input status
Bit 5 — +limit input status
Bit 6 — minus limit error
Bit 7 — plus limit error
Bit 8 — latch input status
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Bit 9 — Z encoder channe

POL Returns current polarity Bit 0 — don't care
Bit 1 — Dir
Bit 2 — don't care
Bit 3 — don't care
Bit 4 — Limit
Bit 5 — Home
Bit 6 — Latch
Bit 7 — In Position Output
Bit 8 — Alarm Output
Bit 9 — Digital Output
Bit 10 — Digital Input
POL=[value] Sets polarity. OK
PS Returns current pulse speed Value in PPS
PX Returns current position value Position valudarbit
PX=[value] Sets the current position value OK
RT Get response type parameter Oorl
RT=[0 or 1] Set response type parameter 0 — Dappénd device
name to response string
1 - Append device name
to response string
SA[LineNumber] Get standalone line
LineNumber: [0,1275]
SA[LineNumber]= | Set standalone line
[Value] LineNumber: [0,1275]
SASTAT Get standalone program status
0 — Stopped
1 — Running
2 — Paused
4 —In Error
SCV Returns the s-curve accel/decal control Oorl
SCV=[0 or 1] Enable or disable s-curve. If disabledpezoidal OK
acceleration/ deceleration will be used.
SL Returns StepNLoop control status 0 — StepNLotip O
1 — StepNLoop On
SL=[0 or 1] Enable or disable StepNLoop Control OK
SLA Returns maximum number of StepNLoop control | 32-bit
attempt
SLA=[value] Sets maximum number of StepNLoop cantro OK
attempt
SLE Returns StepNLoop correction value. 32-bit
SLE=[value] Sets StepNLoop correction value. OK
SLS Returns current status of StepNLoop control Idle-
1 — Moving
2 — Correcting
3 — Stopping
4 — Aborting
5 — Jogging
6 — Homing
7 — Z Homing

8 — Correction Range
Error.
9 — Correction Attempt

Error.
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10 — Stall Error
11 — Limit Error

SLT Returns StepNLoop tolerance value 32-bit
SLT=[value] Sets StepNLoop tolerance value. OK
STORE Store values to flash memory. OK
SLOAD Returns RunOnBoot parameter
SLOAD=[0 or 1] 0 — Do NOT run standalone programboot up
1 — Run standalone program on boot up
SR=[Value] Control standalone program:
0 — Stop standalone program
1 — Run standalone program
2 — Pause standalone program
3 — Continue standalone program
SPC Get program counter for standalone program
SSPDJvalue] Set on-the-fly speed change. In o@esse this OK
command, S-curve control must be disabled. Use
SCV command to disable s-curve control.
SSPDM Return on-the-fly speed change mode 12,848
SSPDM=[value] Set on-the-fly speed change mode OK
STOP Decelerated to stop the motor if in motiorn. Fo OK
immediate stop, use ABORT command
T[Value] Perform on-the-fly position change openati OK
V[VarNumber] Get standalone variable value 32-bit
VarNumber: [0-99]
V[VarNumber]=[V | Write standalone variable value OK
alue] VarNumber:[0-99]
VER Returns current firmware software version numbe| VXXX
X[value] Moves the motor to absolute position valising the | OK
HSPD, LSPD, and ACC values. Maximum allowed
incremental move amount is 262143. For example, if
current position is 100000, target move must be
between 362143 and -162143
Z+ Homes the motor in positive direction using the | OK
index encoder channel ONLY.
Z- Homes the motor in negative direction usingZzhe | OK
index encoder channel ONLY.
ZH+ Homes the motor in positive direction using the | OK
home switch and then Z index encoder channel.
ZH- Homes the motor in negative direction using the | OK

home switch and then Z index encoder channel.
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10. Standalone Language Specification

Description:
Comment notation
Note: In programming, comment must be in its own line.

Syntax:
; [Comment Text]
Examples:
; ***This is a comment
J+ ***Jogs X axis to positive direction
DELAY=100 F**Wait 1 second
ABORT ;***Stop immediately all axes including X &x
ABORT
Description:

Immediately stops all axes if in motion. Also ¢e&tepNLoop error.

Syntax:
ABORT
Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=100 ***Wait 1 second
ABORT ;***Stop immediately all axes including X &x
ABS
Description:

Command: Changes all move commands to absolute mode.

Syntax:
ABS

Examples:
ABS ;***Change to absolute mode
PX=0 ;***Change position to 0
X1000 ***Move X axis to position 1000
X3000 ***Move X axis to position 3000
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ACC

Description:
Set acceleration value.
Value is in milliseconds.
Range is from 1 to 10,000.

Syntax:
ACC=[long value]
ACC=|variable]

Examples:
ACC=300 ***Sets the acceleration to 300 millisads
V3=500 ***Sets the variable 3 to 500
ACC=V3 ***Sets the acceleration to variable 3walof 500
CURI
Description:

Write: Sets the driver idle current parameter

Syntax:
Write: CURI=[value]
Examples:
WHILE 1=1
IFDIL=0 ***[f DI1 is triggered, execute
SL=0 ***Disable StepNLoop
CURT=1 ***|dle-time set to 1 cent-sec
CURI=100 ;***|dle-current set to 100 mA
CURR=1000 7***Run-current set to 1000 mA
ENDIF
ENDWHILE
CURR
Description:

Write: Sets the driver run current parameter

Syntax:
Write: CURR=[value]

Examples:
See CURI
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CURT

Description:
Write: Sets the driver idle time parameter

Syntax:
Write: CURT=[value]

Examples:
See CURI

DEC

Description:
Set deceleration value.
Value is in milliseconds.
Range is from 1 to 10,000.

Syntax:
DEC=[long value]
DEC=|[variable]

Examples:
DEC=300 ***Sets the deceleration to 300 millisede
V3=500 ***Sets the variable 3 to 500

DEC=V3 ***Sets the deceleration to variable 3ualbf 500

DELAY

Description:
Set a delay (1 ms units)

Syntax:
DELAY=[Number] (1 ms units)
Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=1000 ***Wait 1 second
ABORT ;***Stop with deceleration all axes includjrX axis

DMX K-SA Manual page 60 rev 3.14



DI
Description:

Gets the digital input value
DMX-K-SA has 6 digital inputs

Syntax:
[variable] = DI
Examples:

DO=7
IF DI=0

DO=1
ENDIF

DI[1-6]
Description:

***Turn first 3 bits on and rest off

***If no digital inputs are triggeredet DO=1

Gets the individual digital input value
DMX-K-SA has 6 digital inputs

Syntax:

[variable] = DI[1-6]

Examples:
DO=7
IF DI1=0
DO=1
ENDIF

DO
Description:

7**Turn first 3 bits on and rest off

***|f digital input 1 is off, turn djital output 1 on

Sets the digital output value
DMX-K-SA has 3 digital outputs

Syntax:
DO =[value]
DO = [variable]
Examples:
DO=7
V1=0
WHILE V1<7
DO=V1
V1=V1+1
ENDWHILE
END

DMX K-SA Manual

***Turn 3 bits on

;***Qutput DO to value variable 1
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DO[1-3]
Description:
Sets the individual digital output value
DMX-K-SA has 3 digital outputs
Syntax:
DOJ[1-3] = [value]
DO[1-3] = [variable]
Examples:
DO3=7 ***Turn digital output 3 on

EX

Description:
Sets the current encoder position
Syntax:
EX
Examples:
JOGX+ ;¥**Jogs X axis to positive direction
DELAY=100 **Wait 1 second
ABORT ;***Stop with deceleration all axes inclu@jrX axis

ECLEARX

Description:
Clears error status
Syntax:
ECLEARX
Examples:
ECLEARX ***Clears error of axis X

ELSE

Description:
Perform ELSE condition check as a part of IF stateim

Syntax:
ELSE
Examples:
IFV1l=1
X1000 ***f V1 is 1, then move to 1000
ELSE
X-1000 ***f V1 is not 1, then move to -1000
ENDIF
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ELSEIF
Description:

Perform ELSEIF condition check as a part of thetlEement

Syntax:

ELSEIF [Argument 1] [Comparison] [Argument 2]

[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position

Digital
Digital

Output
Input

Enable Output
Motor Status

[Comparison]
>
<
>=
<=

Examples
IFV1=1
X1000
ELSEIF V1=2
X2000
ELSEIF V1=3
X3000
ELSE
X0
ENDIF

DMX K-SA Manual

can be any of the following
Equal to

Greater than

Less than

Greater than or equal to
Less than or equal to

Not Equal to
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END

Description:
Indicate end of program.

Program status changes to idle when END is reached.

Note: Subroutine definitions should be written AFTER BH6D statement

Syntax:
END
Examples:
X0
X1000
END

ENDIF

Description:

Indicates end of IF operation
Syntax:

ENDIF
Examples:

IF V1=1

X1000
ENDIF

ENDSUB

Description:
Indicates end of subroutine

When ENDSUB is reached, the program returns tgtaeiously called

subroutine.

Note: Subroutine definitions should be written AFTER EMD statement

Syntax:
ENDSUB

Examples:
GOSUB 1
END

SUB 1
X0
X1000
ENDSUB
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ENDWHILE

Description:
Indicate end of WHILE loop

Syntax:
ENDWHILE
Examples:
WHILE V1=1 ;***While V1 is 1 continue to loop
X0
X1000
ENDWHILE ***End of while loop so go back to WHE
EO
Description:

Sets the enable output value

Syntax:
EO= [value]
EO = [variable]

Examples:
EO=1 ***Turn on enable output

GOSUB

Description:
Perform go to subroutine operation
Subroutine range is from 0 to 31.

Note: Subroutine definitions should be written AFTER END statement.

Note: SUB 31 is reserved for error handling.

Syntax:
GOSUB [subroutine number]
[Subroutine Number] range is 0 to 31

Examples:
GOSuUB 1
END

SUB1
X0
X1000
ENDSUB
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HOMEX
Description:

Perform homing using current high speed, low spaed,acceleration.

Syntax:
HOMEX[+ or -]
Examples:
HOMEX+ ;***Homes X axis in positive direction

HSPD

Description:
Sets high speed. Value is in pulses/second.
Range is from 1 to 6,000,000.
Syntax:
HSPD=[long value]
HSPD=[variable]
Examples:
HSPD=10000 ;***Sets the high speed to 10,000 mitse
V1=2500 ***Sets the variable 1 to 2,500
HSPD=V1 ;***Sets the high speed to variable 1 wabi 2500

IF

Description:
Perform IF condition check
Syntax:
IF [Argument 1] [Comparison] [Argument 2]
[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output
Digital Input
Enable Output
Motor Status
[Comparison] can be any of the following
= Equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
I= Not Equal to

Examples:
IF V1i=1
X1000
ENDIF
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INC

Description:
Command: Changes all move commands to incremental mode.
Syntax:
INC
Examples:
INC ;***Change to incremental mode
PX=0 ;***Change position to 0
X1000 ***Move axis to position 1000 (0+1000)
X2000 ***Move axis to position 3000 (1000+2000)
JOGX
Description:
Perform jogging using current high speed, low spaad acceleration.
Syntax:
JOGX[+ or -]
Examples:
JOGX+ ***Jogs X axis in positive direction
JOGX- ;***Jogs X axis in negative direction
LHOMEX
Description:
Perform limit homing using current high speed, kpeed, and acceleration.
Syntax:
LHOMEX[+ or -]
Examples:

LHOMEX+ ;***Homes X axis in positive direction

LSPD

Description:
Set low speed.
Value is in pulses/second.
Range is from 1 to 6,000,000.
Syntax:
LSPD=[long value]
LSPD=[variable]

Examples:
LSPD=1000 ;***Sets the start low speed to 1,00&es/sec
V1=500 ;***Sets the variable 1 to 500

LSPD=V1 ;***Sets the start low speed to variablealue of 500
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LT

Description:
Write: Set latch enable

Range is [0,1]
Syntax:
Write: LT=[0,1]
LT=[variable]
Examples:
LT=1
WHILE 1=1
V2=LTS
IFLTS =2
V3=LTE
V4=LTP
ENDIF
ENDWHILE

LTE
Description:

***Enable latch
***Get latch status

;***Get latch encoder value if latch isggered
;***Get latch position value if latch tsiggered

Read: Get latch encoder value

Syntax:

Read: [variable]=LTE
Examples:

See LT

LTP
Description:

Read: Get latch position value

Syntax:

Read: [variable]=LTP
Examples:

See LT

LTS

Description:

Read: Get latch status
Syntax:

Read: [variable]=LTS
Examples:

See LT
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MSTX

Description:

Get motor status of axis
Syntax:

MST[AXis]
Examples:

IF MSTX=0

DO=6
ENDIF

PS

Description:
Gets the current speed of the controller
Syntax:
[variable] = PS
Examples:
IF PS=2999
DO=1 ***|f pulse speed is 2999, set DO=1
ENDIF

PX

Description:

Sets the current pulse position
Syntax:

PX=[long value]

PX=[variable]

Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=100 **Wait 1 second
ABORT ;***Stop with deceleration all axes includjrX axis
PX=0 ;***Sets the current pulse position to 0
SCV
Description:
S-curve is enabled and disabled.
Syntax:
SCV=[0 or 1]
Examples:
SCv=1 ***Enables S Curve
SCVv=0 ;***Disables S Curve
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SL
Description:

Write: Set StepNLoop closed-loop mode

Range isfrom O or 1

Syntax:

Write: SL=[0 or 1]

Examples:

SL=1 ;***Sets axis to closed-loop mode

SSPD
Description:

Change speed of motor on the fly

Syntax:

SSPD=[long value]
SSPD=[variable]

Examples:
JOGX+
DELAY=100
SSPD=1000
DELAY=100
SSPD=2000

SSPDM
Description:

;***Jogs X axis to positive direction
**Wait 1 second

;***Change X axis speed on the fly
***Wait 1 second

;***Change X axis speed on the fly

Change on-the-fly speed window

Syntax:

SSPDM=[long value]
SSPDM=[variable]

Examples:
SSPDM=5
HSPD=1000
JOGX+
DELAY=100
ACC=20000
SSPD=180000
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;***Change on-the-fly speed window to 5
;***Set high speed to 1000
;***Jogs X axis to positive direction
**Wait 1 second
;***Set acceleration to 20 sec
***Change X axis speed on the flyhvaicc of 20 sec
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STOPX

Description:
Stop all axes if in motion with deceleration.
Previous acceleration value is used for deceleratio

Syntax:
STOP[AXis]
Examples:
JOGX+ ;***Jogs X axis to positive direction
DELAY=100 **\Wait 1 second
STOPX ;***Stop with deceleration all axes includiX axis
STORE
Description:
Command: Store all values to flash
Syntax:
STORE
Examples:
V80=EX ;***Put encoder value in V80
DELAY=1000 ***\Wait 1 second
STORE ;***Store V80 to non-volatile flash
SUB
Description:

Indicates start of subroutine

Note: SUB 31 is reserved for error handling.
Syntax:
SUB [subroutine number]

[Subroutine Number] range is 0 to 31
Examples:
GOSuUB 1
END

SUB 1
X0
X1000
ENDSUB

DMX K-SA Manual page 71

rev 3.14



SYNCCFG

Description:
Sets the synchronization output condition
1 — Encoder position is EQUAL to sync position
2 — Encoder position is LESS than sync position
3 — Encoder position is GREATER than sync position
Syntax:
SYNCCFG=[1,2,3]
Examples:
EX=0
EO=1
SYNCPOS=-1000
SYNCCFG=2 ***When encoder is less than -1000 sgatput done
SYNCON
JOGX- ;***Jog negative
WHILE SYNCSTAT!=2
ENDWHILE
STOPX
SYNCOFF
END

SYNCOFF

Description:
Turns off synchronization output feature

Syntax:
SYNCOFF

Examples:
EX=0 ;***Reset the encoder position to zero
EO=1 ;**Enable the motor
SYNCPOS=10000 ;***Set sync position to 10000
SYNCCFG=1 ;***Trigger output when position equal
SYNCON ***Turn the sync feature on
JOGX+ ;***Jog the motor
WHILE SYNCSTAT!=2 **Wait until trigger happened
ENDWHILE
STOPX ;***Stop the motor
SYNCOFF ;***Turn off synchronization
END
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SYNCON
Description:

Turns on synchronization output feature

Syntax:
SYNCON

Examples:
SYNCON
END

SYNCPOS

Description:
Sets synchronization output position
Syntax:
SYNCPOS=|[value]
SYNCPOS=|variable]
Examples:
V1=1000
SYNCPOS=V1

SYNCSTAT

Description:
Reads the sync output status.
0 —idle
1 — waiting for sync
2 — sync occurred.
Syntax:
V[var #]=SYNCSTAT

SYNCSTAT can be used with IF, WHILE statements.

Examples:
V1=SYNCSTAT

WHILE SYNCSTAT=1
ENDWHILE

IF SYNCSTAT=2
ENDIF
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V[0-99]
Description:

Assign to variable.

DriveMax-K-SA has 100 variables [V0-V99]

Syntax:

V[Variable Number] = [Argument]
V[Variable Number] = [Argument1][Operation][Argumizj

Special case for BIT NOT:
V[Variable Number] = ~[Argument]

[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position
Digital Output
Digital Input
Enable Output
Motor Status

[Operation] can be any of the following

Examples:
V1=12345

V2=V1+1
V3=DI
V4=DO
V5=~EO
V6=DO & 8

V7=MSTX >> 2

DMX K-SA Manual

Addition
Subtraction
Multiplication
Division
Modulus

Bit Shift Right
Bit Shift Left
Bit AND

Bit OR

Bit NOT

***Set Variable 1 to 123

;***Set Variable 2 to V1 plus 1

;***Set Variable 3 to digital input value

***Sets Variable 4 to digital output value

***Sets Variable 5 to bit NOT of enabletput value

;***Bit AND digital output and 8 and s@& to var 6

;***Bit shift right motor X status by and save to var 7
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WAITX

Description:
Tell program to wait until move on the certain asisinished before executing
next line.
Syntax:
WAITX
X[variable]
Examples:
X10000 ***Move X Axis to position 10000
WAITX y*Wait until X Axis move is done
DO=5 ;***Set digital output
X3000 ***Move X Axis to 3000
WAITX y**Wait until X Axis move is done
WHILE
Description:

Perform WHILE loop

Syntax:

WHILE [Argument 1] [Comparison] [Argument 2]

[Argument] can be any of the following:
Numerical value
Pulse or Encoder Position

Digital
Digital

Output
Input

Enable Output
Motor Status

[Comparison]
>
<
>=
<=
Examples:
WHILE V1=1
X0
X1000
ENDWHILE
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can be any of the following
Equal to

Greater than

Less than

Greater than or equal to
Less than or equal to

Not Equal to

**While V1 is 1 continue to loop
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X

Description:
Perform X axis move to target location
Syntax:
X[value]
X[variable]
Examples:
X10000 ***Move X Axis to position 10000
V10 =1200 ;***Set variable 10 value to 1200
XV10 ***Move X Axis to variable 10 value
ZHOMEX
Description:
Perform Z-homing using current high speed, low dpaad acceleration.
Syntax:
ZHOMEX[+ or -]
Examples:

ZHOMEX+ ;***Z Homes X axis in positive direction

ZOMEX
Description:
Homes using low speed to the Z-index.
Syntax:
ZOMEX[+ or -]
Examples:
ZOMEX+ ;¥**Z Homes X axis in positive direction
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Standalone Example Program 1

Task: Set the high speed and low speed and moveadbta to 1000 and back to O.

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

X1000 ;* Move to 1000

WAITX *Wait for X-axis move to complete

X0 ;* Move to 1000

END ;* End of the program

Standalone Example Program 2

Task: Move the motor back and forth indefinitegtlween position 1000 and 0.

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

X1000 ;* Move to zero

WAITX *Wait for X-axis move to complete

X0 ;* Move to 1000
ENDWHILE :* Go back to WHILE statement
END

Standalone Example Program 3

Task: Move the motor back and forth 10 times betwgeosition 1000 and 0.

HSPD=20000 ;* Set the high speed to 20000 pulses/s
LSPD=1000 ;* Set the low speed to 1000 pulses/sec
ACC=300 ;* Set the acceleration to 300 msec
EO=1 :* Enable the motor power
V1=0 ;* Set variable 1 to value 0
WHILE V1<10 ;* Loop while variable 1 is less thaf
X1000 ;* Move to zero
WAITX *Wait for X-axis move to complete
X0 ;* Move to 1000
V1=Vi+l :* Increment variable 1
ENDWHILE ;* Go back to WHILE statement
END
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Standalone Example Program 4

Task: Move the motor back and forth between pmsitio00 and O only if the digital

input 1 is turned on.
;* Set the high speed to 20000 pidses/

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

Standalone Example Program 5

Task: Using a subroutine, increment the motor @y0lwhenever the DI1 rising edge is

detected.
HSPD=20000 ;* Set the high speed to 20000 pdses/
LSPD=1000 * Set the low speed to 1000 pulses/se
ACC=300 ;* Set the acceleration to 300 msec
EO=1 ;* Enable the motor power
V1=0 ;* Set variable 1 to zero
WHILE 1=1 ;* Forever loop
IF DI1=1 ;* If digital input 1 is on, executedlstatements
GOSUB 1 ;* Move to zero
ENDIF
ENDWHILE :* Go back to WHILE statement
END
SUB 1
XV1 :* Move to V1 target position
V1=V1+1000 ;* Increment V1 by 1000
WHILE DI1=1 ;* Wait until the DI1 is turned off sthat
ENDWHILE ;* 1000 increment is not continuouslyraon
ENDSUB
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Standalone Example Program 6

Task: If digital input 1 is on, move to positioAdD. If digital input 2 is on, move to
position 2000. If digital input 3 is on, move t0. If digital input 5 is on, home the
motor in negative direction. Use digital outpublindicate that the motor is moving or

not moving.
HSPD=20000
LSPD=1000
ACC=300
EO=1
WHILE 1=1
IF DI1=1
X1000
ELSEIF DI2=1
X2000
ELSEIF DI3=1
X3000
ELSEIF DI5=1
HOMEX-
ENDIF
V1=MSTX
V2=V1&7
IF V2I1=0
DO1=1
ELSE
DO1=0
ENDIF
ENDWHILE
END
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;* Set the high speed to 20000 pwdses/
* Set the low speed to 1000 pulses/se
;* Set the acceleration to 300 msec

;* Enable the motor power

;* Forever loop

;* If digital input 1 is on

;* Move to 1000

;* If digital input 2 is on

;* Move to 2000

;* If digital input 3 is on

;* Move to 3000

;* If digital input 5 is on

;* Home the motor in negative direction

* Store the motor status to variable 1
* Get first 3 bits

* Go back to WHILE statement
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Contact Information

Arcus Technology, Inc.
3061 Independence Drive. Suite H
Livermore, CA 94551
925-373-8800

www.arcus-technology.com
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