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1. Introduction

DMX-K-SA-11 is an all-in-one integrated NEMA 11 ptenotor + driver + controller +
encoder product that combines all the motion coreptsin to one convenient package.

DMX-K-SA-11 has the following features:
- RS-485 communication with 9600, 19200, 38400, 57826200 bps rate
- Integrated encoder (256 counts/rev)
- Opto-isolated +Limit/-Limit/Home inputs
- Opto-isolated digital output
- Trapezoidal acceleration profile control
- Homing routine using home input or limit input
- 1,2,4, or 16 micro-step driver
- 12 to 24VDC Voltage Input
- Driver current from 100mA to 1.5A (peak current)
- NEMA 11 motor sizes available in different stackes.
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Model Numbers

DMX-K-SA-11-

Motor Stack Size
1-Single

2 — Double

3 - Triple

11- NEMA 11 Motor

SA - Standalone

K — K Series
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Default Settings

Following are the factory default settings whent ismishipped from the factory.

Communication Method RS-485
Baud Rate 9600
Device ID DMKO1
Idle Current 500 mA
Run Current 500 mA
Direction Polarity CW

Limit Polarity Active Low
Home Polarity Active Low
Response Type Device name NOT appended
Disable Limit Off

Run Program on Power Up Disabled

Contacting Support

For any technical support, contact by emagwgiport@arcus-technology.com

Or your local distributor for technical support.

DMX-K-SA-11 Manual
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2. Dimensions and Motor Spec
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Following chart shows the specifications of staddgiep motors used for DMX-K-SA-
11 products. All standard DMX-K-SA-11 step motors &.8 degree bi-polar step

motors.
NEMA | Stack | Max Amp| Holding Resistance| Inductance Inertia
Size Size / Phase Torque / Phase / Phase
11 Double 1.3A 0.1 N-m 1.3 Ohm 0.8 mH 0.07 oz-in"2
Triple 1.3A 0.12 N-m 1.9 Ohm 1.7mH 0.1 0z-in’|2
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3. Torque Curves

NEMA 11 Double & Triple Stack

24VDC, 1.8A Peak [1.3 RMS]
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4. Connector

DMX-K-SA-11 Series come with 10 pin connector asvgh below.

04d |1d0o
+f | OND

aNo9 | -58F

%

Connector Information

Description: Female 10 pin 2mm dual row

Manufacturer: HIROSE

Part Number: DF11-24DS-2C (10 pin female connéctor
DF11-2428SC (female pin)

Connector Pin Outs

Description Pin | Pin Description
485- 1(2 GND
485+ 34 HOME
-LIM 5|6 +LIM

OPTO SUPPLY 7|8 DO
GND 9|10 VIN

DMX-K-SA-11 Manual page 11
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Interface Circuit

DMX-K-S A-11 Pw® 'L“ 12 to 24VDC
GHD
GHD .,
2 GHD
3 485+
R L 11 485-
VCe
+Lim — T Opto-supply
{12-24VDC})
# 6
2 +Lim
10K
Lim — '
s
A -Lim
10K
Home
s
L 1 Home
10K
vee
&
Do ﬁ 8 0o
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5. Electrical Specifications

Power Requirement

Regulated Voltage: +12 to +24 VDC
Maximum Current for power supply: 15A

Operating Temperature

Electronic components used in DMX-K-SA-11 have maxin ambient operating
temperature 085 degree Celsius DMX-K-SA-11 electronics are potted with heat-
conductive compound to the housing to evenly diate the heat and reduce any hot
spots in the driver. Housing also has integraitesitb better dissipate the heat.

DMX-K-SA-11 should be mounted securely to a matdiliacket that can also act as a
heat-sink. During operation, step motor sectigndsily becomes hotter than the driver
section. Having the step motor mounted to a he&till help dissipate the heat
generated by the step motor.

DMX-K-SA-11 mounting orientation should be suchtttiee fins are oriented vertically
for better convection and heat dissipation.

GOOD HEAT FLOW BAD HEAT FLOW
RECOMMENDED MOUNTING DIRECTION NOT RECOMMENDED MOUNTING DIRECTION

DMX-K-SA-11 Manual page 13 rev 3.04



Communication Interface:

RS-485: 9600, 19200, 38400, 57600, 115200
Baud RS-485
Arcus ASCII command support

+Lim, -Lim, Home, Digital Inputs:

Type: Opto-isolated inputs
Opto voltage supply input:
+12-24 VDC
Digital Output:
Type: Darlington Opto-isolated output
Max sink current at 24VDC 100 mA

DMX-K-SA-11 Manual page 14 rev 3.04



6. Getting Started

RS-485

DMX-K-SA-11 communicates via RS-485.

For RS-485 communication, 120 Ohm terminating tesshould be placed between
485+ and 485- signal on the last module.

Below is a typical RS-485 master and multi-slavdtrurop network.

DMX-K-SA-11 Manual page 15 rev 3.04



Windows GUI

DMX-K-SA-11 comes with user friendly Windows Progrdo quickly communicate,
test, program, and debug the DMX-K-SA-11 unit.

From Arcus Technology support web site downloaddMX-K-SA-11 installation
program.

Start the DMX-K-SA-11 program and the following ldig box will show.

_—

1\
75§
\ 3

-

4

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

2. Search button is used to search for any DMX-K-SAxiddule connected to
an available serial communication port. Searchkddor DMX-K-SA-11
from COM1 to COM15 using the device name.

3. Search All button is used to search for all DMX-K-$1 modules connected
to the available serial communication port. Thistdn should be used when
more than one DMX-K-SA-11 are connected on a nurip RS-485 bus

4. 9600 baud rate is the default communication batedthat is used.

5. Device name is used for RS-485 communication ardistinguish many
devices on the RS-485 network.

6. Close the application program.

7. Open connection uses the selected COM port andetviee name to open
communication with the DMX-K-SA-11 module.
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When connecting for the first time, we recommerat 8earch is done to find out the
COM port number where the DMX-K-SA-11 is connected.

If search cannot find the DMX-K-SA-11 device or apmnnection does not find the
DMX-K-SA-11, check the following:

1) Check power supply to DMX-K-SA-11. Recommended eois from
12VDC to 24VDC.

2) Check communication wiring. Make sure that the#486m DMX-K-SA-11
is connected to 485+ of the master and 485- fromXEHASA-11 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 changedstarkd to flash, enter the
new name.
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When Open Connection button is pressed and commautinricis successfully established,
following screen will show:

g ok

ITTf

@Bb\@
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A. Status box

1—> «— 9
2 —> «— 38
33— «— 7
4 —»
5———

T

Current pulse position
Current encoder position
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

wN e

4. Current — displays active current value. ValumisA.

5. Mode
i. ABS — Target movement moves to the absolute targgtion
ii. INC — Target movement increments/decrements byattyet

position amount

—Limit, +Limit, and Home input status

Clear motor status — use this to clear the motar er

Reset position counter

Reset encoder counter

©0oNOo

B. Communication
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1. Communication Status — Displays communication statith the
selected device.

2. 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.

C. Control

1—» /10

2_—"
< 9
3/
f f
11 8

Target position entered here.

High speed and acceleration parameters are erttered

Enable — motor power is turned on or off using tiieck box. When

motor is disabled, no motion is done.

4. SET POS/SET ENC — Set the pulse position or enqootstion.

Positions are set using the position box value.

INC/ABS — Select the Absolute Mode or Incrementaldd

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 acceleration values

8. H+/H- - homing is done using only the home sendthen the home
sensor is triggered during homing, the positionnteuis reset to zero
and the motor stops immediately.

9. JOG+/JOG- - jogs the motor in positive and negadivection.

10.RSTOP/ISTOP — motion is either stopped with deegilen using
RSTOP or without deceleration using ISTOP.

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

wN e

No g
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D. Product Information

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

E. Digital Output

Digital Output — This is the only general purposgital output. To
toggle the output, click on the circle.
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F. Variables

View the status of variables 0-31.

D

1. Send commands to the DMX-K-SA through this terminal
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G. 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:

N
ol

«— 7
2—>
3—"" «— g
13—

9 10 11 12

1. Polarity values — direction, home, limit values tenselected in this
section.

2. Baud Rate — Set baud rate ranging from 9600 bE)dBps, 38400
bps, 57600 bps, 115200 bps.

3. Set response type. If checked, the device namdaéppended to

the response of the device.

Device ID — Device name ranges from DMKO01 to DMK99.

Micro-step setting — DMX-K-SA micro-stepping canset to 1, 2, 4

or 16.

ok
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6. Current values — Run current is used when the mstamning. Idle
current is used when the motor is not moving. Kimmn current
setting is 100 mA and maximum current setting IBALBA.
Depending on the model of the motor, the currettingeshould not go
above the recommended maximum rated current ahtiter.

7. Disable Limit — Check this box to disable the limnérd stop function.
If the limit hard stop is disabled, the motor wibhit stop if a limit
switch is hit. This feature should be used iflthets are to be used as
general purpose inputs.

8. Autostart — this feature enables automatic rumefgrogram when the
device is powered up. This feature enables auiomat without the
intervention of the external device to issue progran command.

9. Upload - all the configuration values on the coligrds uploaded and
updated on the screen.

10. Download — all the configuration values on the soris downloaded.

11.0pen — open a previously saved file of setup par@meVNhen this
button is pressed, typical Windows file open didbox will open:

12.Save — Save the current parameters into a fileenthis button is
pressed, typical Windows file save dialog box wpken:

13. Store to Flash — all configuration values in the X-SA is stored to
flash memory. In order to update any changes namenload the
changes and then to make it permanent use Stéiagh button.

DMX-K-SA-11 Manual page 24 rev 3.04



H. 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.

PowbdPE
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. Terminal

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

1\

22— +«— 3

4/>

1. Response Window — Displays the response, if aoy the command
line
2. Address — Select the address of the DMX-K-SA moghhieh you
wish to communicate. Selecting addr&s will send a broadcast
command which will be received by all DMX-K-SA mdds on a RS-
485 bus.
3. Send command — Type the commands here manually.
When sending commands, you do not need to typdeathiee
name. For example, when you want to know whattbtor
status is, type MST and you will see a number erréply that
represents the status of the motor. Press the kEeydo send
the command.
4. Save — Save the terminal text into a text file. éVkhis button is
pressed, typical Windows file save dialog box wpken.
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J. Standalone Program File Management

33—

1. Open - standalone program is loaded to the edawr Bhen this
button is pressed, typical Windows file open didbox will open.

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

3. New — when this button is pressed, the text edstaleared.

K. Program Control

TS
4 5

1. Program Status — program status shows here. Haljoave possible
program status: Idle, Running, Paused, and Error.

Index — program that is downloaded is in the fofrfow-level code.

Each line of the low level code has a line numbleictv 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

N

ogkw
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L. Text Programming Box

1. Compose standalone code in this text box. Compitel@ownload to store

the code to the DMX-K-SA.

Erase the entire standalone code space.

Once compiled, the total number of lines is showrehNote the

maximum number of lines for the DMX-K-SA-11 is 510.

4. Click here to open the large program edit formisTilows the user more
room for long program code and any additional ppogcomments. This
form operates in the same fashion as the text ketioned in item 1.
See below:

wn
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6. Motion Control Overview

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

Microstep Driver

DMX-K-SA-11 has an integrated micro-step drivervaflable micro-step values are 1, 2,
4, and 16. With a 1.8° motor, 16 micro-step givea 3200 step/rev resolution. Use the
MS command to read and set micro-step setting.

Motion Profile
DMX-K-SA-11 has trapezoidal velocity profile as sirobelow.

Maximum HSPD is 30K pulses/second. Minimum acegien is 100 msec.

Limitation of HSPD and ACC is set by the followieguation:

HSPD x ACC < 6,000,000

Motor Power

Using theEO command, the motor power can be enabled or didalMéhen motor
power is disabled and move command is issued, titermpower is automatically
enabled.

Polarity
UsingPOL command, polarity of following signals can be cgafied:

@

Description
Dir (CW or CCW)
Limit
Home

N~ O
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Target Move

Target move, also known as absolute move, is useatbte the motor to the desired
position from the current position.

DMX-K-SA-17 can operate in either incremental os@alte move modes. U3e
command to make moves. Use INE€ andABS commands to set the move mode. Use
theMM command to read the current move mode.

Note: Another option to achieve incremental moge®iuse th&NC=[value] and
INC+/INC- commands. See example below:

a) PX=1000 ; set position to 1000

b) INC=5000 ; set increment target position to 5000
c) INC+ ; move to position 6000

d) INC- ; move to position 1000

Homing

Homing can be done using the home input or usiadithit inputs. Uséd+ or H-
commands for homing using the home input. User L- commands for homing using
the limit input.

Once the home or limit switch is hit, the motorpstammediately and both the
pulse/encoder counters are set to 0.

To trigger the home input switch (or limit inputiseh if limit homing is done), supply
the opto-supply voltage with 12 to 24VDC and cortiliee home input signal (or limit
signal if limit homing is done) to opto-supply gral

Jogging
Jogging is available for continuous speed operatldsel+ andJ- commands to jog in
positive or negative direction. To stop the motme theSTOP or ABORT commands.

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 usinfe¥heommand.

Motor Status

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

| Bit | Description |
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Motor running at constant speed

Motor in acceleration

Motor in deceleration

Minus limit input switch status

Plus limit input switch status

Home input switch status

Minus limit error. This bit is latched when mglimit is hit during
negative direction motion.

7 Plus limit error. This bit is latched when plumsit is hit during positive
direction motion.

OO WIN|IFL O

Limit Switch Function

With limit switch function enabled, triggering dfe limit switch in motion will stop the
motion immediately depending on the direction & thotion. If positive limit switch is
triggered while moving in positive direction, moteill immediately stop and the motor
status bit for positive limit error is set. Saradar negative limit while moving in
negative direction. Once the error is cleal@dR command), move the motor out of the
limit switch.

Limit switch function can also be disabled by usingDL command. By disabling the
limit switch function, the limits switches can bgedl as general purpose inputs.

Digital Inputs

If the limit switch function is disabled, up to &dal inputs can be used as general
purpose inputs.

Read digital input status using tbé command. See description below:

Bit Description
0 Minus Limit
1 Plus Limit
2 Home

Digital input values can also be referenced onathdt time by th®I[1-3] commands.
Note that the indexes are 1-based for the biteefags (i.e. DI1 refers to bit 0, not bit 1)

Digital inputs are active high.

Digital Outputs

DMX-K-SA-11 contains 1 digital output. Read/segital output status using tfO
command.

Digital output is active low.
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Idle Current and Run Current
DMX-K-SA-11 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 i8let using th€ URI command

To read the actual current at anytime, use2bl&® command

When setting idle and run current, the range mestithin 200mA to 1500mA.

Device Number and Baud Rate:
DMX-K-SA-11 comes with following default factory oamunication setting:

Baud Rate: 9600
Device Name: DMKO1

DMX-K-SA-11 module provides the user with the aljilio set the device number for
RS-485 multi-drop applications. In order to makese changes, first set the desired
device number using tHeN command. Please note that this value must bentle
range [DMKO01,DMK99].

DMX-K-SA module provides the user with the abilitychange the baud rate for RS-485
communication. In order to make these changes,det the desired baud rate using the
DB 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 newadelD will be used.
Note that before a power cycle is done, the sestimig) not take effect.

Broadcasting over RS-485

The addres®0’ is reserved for broadcasting over an RS-485 Bug: 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 nespatring formats. This parameter can
be set using thRT command.
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Format 1 (default): [Response][Null]

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: @01ABORT[CR]

To achieve this response string type, send comrRaid.
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: @O01ABORTI[CR]
Reply: #010K][Null]

To achieve this response string type, send comriRaid..

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

Standalone Programming
Standalone Program Specification:
Memory size: 510 assembly lines ~ 3 KB.
Note: Each line of pre-compiled code equates tdiie$ of assembly lines.

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
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defined, the program will cease execution and garttor state. If SUB 31 is defined by
the user, the code within SUB 31 is first executett| then standalone execution
continues.

Storing to Flash
The following items are stored to flash:
- Device Number
Baud rate
Polarity settings
Run Current, Idle Current
Automatic program run on power up
Limit Switch Function disable
Response type
Variables V16-V31 (Note that on boot-up, VO-V15 agset to value 0)

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

Communication Protocol

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 ¥ command. See “Response Type Selection”
in section 8.
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9. ASCII Language Specification

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

Command Description Return
ABORT Immediately stops the motor if in motion. For OK
decelerate stop, use STOP command.
ABS Set move mode to absolute OK
ACC Returns current acceleration value in milligets Acceleration value
in milliseconds
ACC=[Value] Sets acceleration value in milliseconds OK
CLR Clears limit error OK
CUR Get actual current setting value 100mA to 1580m
CURI Get idle current setting 100mA to 1500mA
CURI=[Value] Set idle current. OK
CURR Get run current setting 100mA to 1500mA
CURR=[Value] Set run current 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
DI Return status of digital inputs 3-bit numbediecimal.
DI[1-3] Return status of individual input lor0
DL Get disable limit status lor0
DL=[0 or 1] Set disable limit status OK
DN Return device name DMKO01-DMK99
DN=[Device ID] Set device name. Range: OK
DMKO1 to DMK99
Note: Address 00 is reserved for broadcasting
DO Get digital output status Oorl
DO=[0 or 1] Set digital output status OK
EO Returns driver power enable status. 1 — Motergrsenabled
0 — Motor power disabled
EO=[0 or 1] Enables (value 1) or disable (valuen@for power. OK
EX Get encoder count value 32-bit signed number
EX=[Value] Set encoder count value OK
HSPD Returns High Speed Setting Value in pulsesrskc

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
INC Set move mode to incremental OK
INC=[Value] Set increment parameter (for alternatincremental | OK

move command set)
INC+ Move to: Current position + INC value (for OK
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alternative incremental move command set)

INC- Move to: Current position - INC value (for OKV
alternative incremental move command set)
J+ Jogs the motor in positive direction OK
J- Jogs the motor in negative direction OK
L+ Limit home in the positive direction OK
L- Limit home in the negative direction OK
MM Get move mode status Oorl
MS Returns microstep setting 1,2,4,16
MS=[microstep] Sets microstep setting. Availablenostep values | OK
are: 1 — Full, 2 — Half, 4 — Quarter, 16 - Sixteen
MST Returns motor status Bit 0 — constant speed

Bit 1 — accelerating

Bit 2 — decelerating

Bit 3 — -limit input status
Bit 4 — +limit input status
Bit 5 — home input status
Bit 6 — minus limit error
Bit 7 — plus limit error

POL Returns current polarity Bit O — Dir

Bit 1 — Limit

Bit 2 — Home
POL=[value] Sets polarity. OK
PX Returns current position value Position valu82rbit
PX=[value] Sets the current position value OK
RT Get response type parameter Oorl
RT=[0 or 1] Set response type parameter 0 — D@appéend device

name to response string
1 - Append device name
to response string

STORE Store setup values to flash memory. OK

STOP Decelerated to stop the motor if in motior. Fo OK
immediate stop, use ABORT command

V[VarNumber] Get standalone variable value 32-bit number
VarNumber: [0-31]

V[VarNumber]=[V | Write standalone variable value OK

alue] VarNumber:[0-31]

VER Returns current firmware software version numbe| VXXX

X[value] Moves the motor to absolute position valising the | OK

HSPD and ACC values.
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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.

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 O
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 300 ms

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

Examples:
ACC=300 ***Sets the acceleration to 300 millisads
Vv3=100 ***Sets the variable 3 to 500
ACC=V3 ***Sets the acceleration to variable 3walof 100
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
DI
Description:

Gets the digital input value
DMX-K-SA-11 has 3 digital inputs

Syntax:
[variable] = DI
Examples:
DO=0 ;***Turn on digital output
IF DI=0
DO=1 ***|f no digital inputs are triggeredet DO=1
ENDIF
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DI[1-3]
Description:

Gets the individual digital input value
DMX-K-SA-11 has 3 digital inputs

Syntax:
[variable] = DI[1-3]

Examples:
DO=0 ;***Turn on digital output

IF DI1=0
DO=1 ***|f digital input 1 is not triggeis set DO=1
ENDIF

DL

Description:
Disable Limit function

Syntax:
DL =[0,1]
DL = [variable]

Examples:

IF DI1=0
DL=1 ¥**|f digital input 1 is not triggereddisable limit function
ENDIF

DO

Description:
Sets the digital output value
DMX-K-SA has 1 digital output

Syntax:
DO = [value]
DO = [variable]

Examples:
DO=7 **Turn 3 bits on
V1=0
WHILE V1<2
DO=V1 ;***Qutput DO to value variable 1
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V1=V1+1
ENDWHILE
END
DO3=7 ***Turn digital output 3 on

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:
IFV1=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 Output
Digital Input
Enable Output
Motor Status

[Comparison]

>
<
>=
<=
I=
Examples
IF V1=1
X1000
ELSEIF V1=2
X2000
ELSEIF V1=3
X3000
ELSE
X0
ENDIF
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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
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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 EMD statement

Syntax:
END

Examples:
X0
X1000
END

ENDIF

Description:
Indicates end of IF operation

Syntax:
ENDIF

Examples:
IF V1=1
X1000
ENDIF

DMX-K-SA-11 Manual

page 44

rev 3.04



ENDSUB
Description:

Indicates end of subroutine

When ENDSUB is reached, the program returns t@teeiously called

subroutine.

Note: Subroutine definitions should be written AFTER BH6D statement

Syntax:
ENDSUB

Examples:
GOSuUB 1
END

SUB 1
X0
X1000
ENDSUB

ENDWHILE
Description:

Indicate end of WHILE loop

Syntax:
ENDWHILE

Examples:
WHILE V1=1
X0
X1000
ENDWHILE
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EO

Description:
Sets the enable output value

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

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

EX

Description:
Read: Gets the current encoder position
Write: Sets the current encoder position

Syntax:
Read: Variable = EX
Write: EX = [value]
EX = [variable]

Conditional: IF EX=[variable]

ENDIF
IF EX=[value]
ENDIF
Examples:
JOGX+ ;***Jogs axis to positive direction
DELAY=1000 ***Wait 1 second
ABORTX ;***Stop with deceleration all axes includj X axis
EX=0 ;***Sets the encoder pulse position to O
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GOSuUB

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

Note: Subroutine definitions should be written AFTER EMD statement.
Note: SUB 31 is reserved for error handling.

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

Examples:
GOSUB 1
END

SUB 1
X0
X1000
ENDSUB

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 55K

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
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HSPD=V1 ;***Sets the high speed to variable 1 eahi 2500

check

IF [Argument 1] [Comparison] [Argument 2]

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

Output
Input

Enable Output
Motor Status

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

Command: Changes all move commands to incremental mode.

IF
Description:
Perform IF condition
Syntax:
Digital
Digital
[Comparison]
>
<
>=
<=
=
Examples:
IF Vv1i=1
X1000
ENDIF
INC
Description:
Syntax:
INC
Examples:
INC
PX=0
X1000
X2000
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***Move axis to position 1000 (0+1000)
***Move axis to position 3000 (1000+2000)
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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
MSTX
Description:

Get motor status of axis

Syntax:
MST[AXis]

Examples:
IF MSTX=0
DO=6
ENDIF
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PX

Description:
Read: Gets the current pulse position
Write: Sets the current pulse position

Syntax:
Read: Variable = PX
Write: PX = [value]
PX = [variable]

Conditional: IF PX=[variable]

ENDIF
IF PX=[value]
ENDIF
Examples:
JOGX+ ;***Jogs axis to positive direction
DELAY=1000 ***Wait 1 second
ABORTX ;***Stop with deceleration all axes includj X axis
PX=0 ;***Sets the current pulse position to 0
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:
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V15=EX ***Put encoder value in V15

DELAY=1000 **Wait 1 second
STORE ;***Store V15 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
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V[0-31]
Description:

Assign to variable.
DriveMax-K-SA-11 has 32 variables [V0-V31]

Syntax:
V[Variable Number] = [Argument]
V[Variable Number] = [Argument1][Operation][Argumtj

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

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

[Operation] can be any of the following

+ Addition

- Subtraction
* Multiplication
/ Division

% Modulus
>> Bit Shift Right
<< Bit Shift Left

& Bit AND
| Bit OR
~ Bit NOT
Examples:
V1=12345 ***Set Variable 1 to 123
V2=V1+1 ;***Set Variable 2 to V1 plus 1
V3=DI ;***Set Variable 3 to digital input value
V4=DO ***Sets Variable 4 to digital output value
V5=~EO ***Sets Variable 5 to bit NOT of enabletput value
V6=DO & 8 ;***Bijt AND digital output and 8 and s& to var 6
V7=MSTX >> 2 ;***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 asiginished before executing
next line.
Syntax:
WAITX
X[variable]
Examples:
X10000 ***Move X Axis to position 10000
WAITX *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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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
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Standalone Example Program 1

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

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

X1000 ;* Move to 1000

WAITX ;* Wait till move is complete

X0 ;* Move to 1000

WAITX ;* Wait till move is complete

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
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 till move is complete

X0 ;* Move to 1000

WAITX ;* Wait till move is complete
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
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 till move is complete
X0 ;* Move to 1000
WAITX ;* Wait till move is complete
V1=V1+1 :* 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.

HSPD=20000 ;* Set the high speed to 20000 pudses/
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 till move is complete
X0 ;* Move to 1000
WAITX ;* Wait till move is complete
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 pwdses/
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
WAITX ;* Wait till move is complete
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 positioQdD. If digital input 2 is on, move to
position 2000. If digital input 3 is on, move t0. Use digital output 1 to indicate that
the motor is moving or not moving.

HSPD=20000 ;* Set the high speed to 20000 pwdses/
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
X1000 ;* Move to 1000
WAITX ;* Wait till move is complete
ELSEIF DI2=1 ;* If digital input 2 is on
X2000 ;* Move to 2000
WAITX ;* Walit till move is complete
ELSEIF DI3=1 ;* If digital input 3 is on
X3000 ;* Move to 3000
WAITX ;* Wait till move is complete
ENDIF
V1=MSTX ;* Store the motor status to variable 1
V2=V1&7 * Get first 3 bits
IF V2!=0
DO=1
ELSE
DO=0
ENDIF
ENDWHILE ;* Go back to WHILE statement
END
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