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1. Introduction
DMX-A2-DRV is an integrated step motor and driver with the following features:

- 12-48VDC voltage input

- 100mA to 3.0A peak current setting

- Configurable microstep setting of any value from 2 to 500

- One clock (Pulse/Dir) or Two clock (CW/CCW) support

- 1M maximum pulse rate support

- Opto-isolated differential Pulse/Dir (CW/CCW) inputs

- Opto-isolated driver enable input

- Opto-isolated over-temperature alarm output

- Available in NEMA 17 and 23 motors in various stack sizes.

- Optional 1000 count encoder option (single ended A,B,Z output)
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2. Part Numbering
DMX-A2-DRV- - -E
Encoder Option
10 - 1000 count
X — No Encoder

Motor Stack Size
= 2 —Double
3 — Triple

DRY - Driver/Motor Only

Motor Frame Size
17 — NEMA 17 Motor
23 — NEMA 23 Motor

Motor Size - DMX-A2-DRYV is available with NEMA 17 or NEMA 23 bi-polar step
motors.

Motor Stack - Standard stack size motors available: (2) Double, (3) Triple. Typically, a
larger size motor can handle higher torque but is slower and requires higher current.

Encoder Resolution - DMX-A2-DRYV is available with optional encoder with

quadrature channels (A and B) plus index channel (Z). Encoder resolution is 1000.
Other resolutions are available upon special request.
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3. Dimensions
DMX-A2-DRV-17
700 JEL +.000 /Jm;urq\
0556;002\
275 2,555
1.650
,165] U
L 1.250 —— \#szob THREAD e
080 ——f |- x0.15 MIN DEEP (4x)
Model L (inches)
DMX-A2-17-2 (Double Stack) 1.58
DMX-A2-17-3 (Triple Stack) 1.89
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DMX-A2-DRV-23
[l
[25038888
S ] 2.200
190 —| F
1.350 —=
?.197 x 4
X »1.500 *-88]
590 —=|
|
L 2.200 1'8562221
.235T
1.856
- ~——.810
Model L (inches)
DMX-A2-DRV-23-2 (Double Stack) 2.2
DMX-A2-DRV-23-3 (Triple Stack) 3.1
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4. Motor Specifications

DMX-A2-DRV Standard Motor Specifications

Following chart shows the specifications of standard step motors used for DMX-A2-DRV
products. All standard DMX-A2-DRYV step motors are 1.8 degree bi-polar step motors.

NEMA | Stack | Max Amp Holding Resistance | Inductance Inertia
Size Size / Phase Torque / Phase / Phase
Double 1.7A 0.44 N-m 1.5 Ohm 3.0 mH 0.28 0z-in"2
17 Triple 2.0A 0.59 N-m 1.4 Ohm 2.7 mH 0.37 0z-in"2
Double 2.8A 0.95 N-m 0.9 Ohm 2.5 mH 1.64 0z-in"2
23 Triple 2.8A 1.41 N-m 1.13 Ohm 3.6 mH 2.62 0z-in"2
DMX-A2-DRYV Manual page 8 rev 2.3
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5. Torque Curves
DMX-A2-DRV-17-2/3

DMX-A2-DRV-17
NEMA 17 - Double & Triple Stack
24\VDC, 1/2 Micro-step, 2.0A Peak [1.40A RMS]

£
N
o
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
RPM
—e— 2-Stack —e— 3-Stack
DMX-A2-DRV-17
NEMA 17 - Double & Triple Stack
24VDC, 1/2 Micro-step, 2.0A Peak [1.40ARMS]
£
[
=2

0 300 600 900 1200 1500 1800 2100 2400 2700 3000
RPM

—e— 2-Stack —e— 3-Stack
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DMX-A2-DRV-23-2/3
DMX-A2-DRV-23
NEMA 23 - Double & Triple Stack
24VDC, 1/2 Micro-step, 2.5A Peak [1.77ARMS]
160.00
140.00
120.00
100.00
£
y 80.00
N
(@]
60.00
40.00
20.00
0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
RPM
—e— 2-Stack —e— 3-Stack
DMX-A2-DRV-23
NEMA 23 - Double & Triple Stack
24VDC, 1/2 Micro-step, 2.5A Peak [1.77A RMS]
1.20
1.00
0.80
g 0.60
=
0.40
0.20
0.00
0 300 600 900 1200 1500 1800 2100 2400 2700 3000
RPM
—e—2-Stack —e— 3-Stack
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6. Connectors

DMX-A2-DRYV uses standard D-SUB 9 connector interface as shown on the picture below.

D;;;ga
WWWUVVY

DB9 Connector Information

Pin # Name Description
1 Power Power supply input (+12 VDC to +48 VDC)
2 Pulse CW (or Pulse) opto-isolated input
3 Enable Enable opto-isolated input
4 Alarm Over temperature Alarm Output
5 +5V 5V output
6 Ground Power Ground
7 Direction CCW (or Dir) opto-isolated input
8 NC No Connection
9 Opto-supply Opto-supply input (+5 VDC)
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DMX-A2-DRYV allows for an optional single-ended option encoder. See encoder placement
below:

5
Optional
Encoder
Optional Encoder Pin Out
Pin # Name Description

1 Ground Ground

2 Index Index Z channel

3 A Encoder A channel

4 +5V +5V input required to power the encoder

5 B Encoder B channel

Notes:

- Encoder connector is a 0.1” spacing 5-pin connector.
- Standard encoder resolution is 1000 count/rev.
- Integrated encoder is optional.
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7. General Specifications

Power Requirement
Regulated Voltage: +12 to +48 VDC
Maximum Current for power supply: 3A

Operating Temperature

Electronic components used in DMX-A2-DRV have maximum ambient operating temperature of
85 degree Celsius. DMX-A2-DRYV electronics are potted with heat-conductive compound to the
housing to evenly distribute the heat and reduce any hot spots in the driver. Housing also has
integrated fins to better dissipate the heat.

DMX-A2-DRYV has internal temperature sensor which protects the driver in case of overheat. At
temperature above 75 degrees Celsius, the driver shuts off automatically to protect the
electronics from being damaged. Please refer to temperature sensing section for details.

DMX-A2-DRYV should be mounted securely to a metallic bracket that can also act as a heat-sink.
During operation, step motor section typically becomes hotter than the driver section. Having

the step motor mounted to a heat sink will help dissipate the heat generated by the step motor.

DMX-A2-DRV mounting orientation should be such that the fins are oriented vertically for
better convection and heat dissipation.

I =

Good Heat Flow Bad Heat Flow
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DMX-A2-DRV Interface Circuit
DMX-A2-DRY PWR '13 +24 to +48VDC
L GHD
GHD Q7
—
v b}
‘47_ Regulator 5V ourtpart
L 9 OPTO-SUPPLY
W
(PUL} ‘? f%M HE UL (W)
470 Ohm |
Ve I
cow
(DIR) # 7
= DIR (CCW)
470 Ohm
vee
Enahle K
ﬁ
o 3 Enahle
470 Ohm
YCC
SOV I
Alarm Alarm
100 Ohm
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Pulse/Dir (CW/CCW) Inputs

DMX-A2-DRYV supports both one-clock (PULSE/DIR) or two-clock (CW/CCW) inputs.
One-clock uses PUL signal as pulse train input position control and DIR signal as direction input
signal for direction control.

Clockwise Move

oy e e e

PUL
(CwW)

Counter Clockwise Move

DIR |
(cow)

Two-clock uses CW as clockwise pulse input and CCW as counter clockwise pulse input for
position control.

Clockwise Move

o _ [T LT L LT L
(PUL)

Counter Clockwise Move
(DIR)

Depending on the direction polarity setting, actual direction of the rotation can be configured for
the application.

Pulse/Dir (CW/CCW) inputs are opto-isolated differential inputs with 470 Ohm resistor:

Example of Wiring of Pulse/Dir Inputs

ow Yoo 9 +5Y
(PUL) %L] f%m N E
470 Ohm | W
. {PUL)
[

Cow '
(DIRy # % 7
cowW
470 Ohm Eﬁ (DIR)

Maximum sink current of the PUL (CW) / DIR (CCW) signals is 40 mA.
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Microstep
DMX-A2-DRV comes with Bipolar step motor and has configurable microstep setting range
from 2 to 500 microstep.

Current Control
DMX-A2-DRV has configurable current setting from 100mA to 3.0A peak.

Driver current is set to Run Current when the pulse input is detected and remains in run current
while the pulse input is detected.

Idle Current is used when the pulse input is idle for the duration set by the Idle Time.

Run Current and the Idle Current should not go over the maximum rated current for each motor
size. Use the chart below as a reference on maximum rated current setting.

Product Maximum Allowed
Driver Current
Setting (Amp)
DMX-A2-DRV-17-2 1.7
DMX-A2-DRV-17-3 2.0
DMX-A2-DRV-23-2 2.8
DMX-A2-DRV-23-3 2.8

Enable Input

Enable signal is an opto-isolated input. If there is no connection to enable signal, the driver is
enabled by default. Only when the enable signal is connected to the ground of the opto-supply
input, the driver is disabled and motor is free.

Example Wiring of Enable Input

VCC
Enable s +5U
f%\/\ﬂ 3 Enable o_l_
470 Ohm l

Maximum sink current of the Enable signal is 40 mA.
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Over Temperature Alarm Output
DMX-A2-DRV has a temperature sensor to detect over heating of the driver. Temperature
sensing is done only when the driver is enabled. When the temperature goes over the over-
temperature alarm value 75 degrees Celsius, the Alarm Output is turned on and the driver is

turned off until the temperature goes below the 73 degrees Celsius.

Driver
Temperature
L
Alartm signal is turned an
the driver is autamatically
turned off . \
Chear- \ _\\ *‘
temperature="" ZdegC
Yalue 1,
75 deg C / /‘
Alarm signal is turned off Alarm is turned off
\ R Y i P driver iz turned on
Actual driver
temperature
Time o

Alarm output is an opto-isolated output with 100 Ohm resistor.

Example Wiring of Alarm Qutput

: <—rvv '
Alarm 4

100 Ohm Alarm 3

+5Y

Maximum source current of the alarm output signal is 40 mA.
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8. Driver Configuration
Following are DMX-A2-DRV parameters that can be configured:

1) Microstep Setting: 2 to 500

2) Run Current: 100mA to 3.0A (peak)
3) Idle Current: 100mA to 3.0A (peak)
4) Idle Time: 100 msec to 10 sec

5) Direction Polarity

6) One-clock or Two-clock mode

DMX-A2-DRYV uses patent-pending Dynamic Configuration Method to read and write the driver
parameters using the control signals (Pulse, Dir, Enable, and Alarm) of the driver. Dynamic
Configuration eliminates the need for jumpers, switches, resistors, potentiometers and
communication port for reading and setting the driver parameters. This results in simple and
cost-effective device.

Each DMX-A2-DRYV product comes with following default factory settings.

Product Micro- Run Idle Idle Direction | Clock
Step Current | Current Time Polarity | Mode
(Amp) | (Amp) | (msec)
DMX-A2-DRV-17-2 50 1.6 0.5 500 CCW One
DMX-A2-DRV-17-3 50 1.6 0.5 500 CCW One
DMX-A2-DRV-23-2 50 2.4 1 500 CCW One
DMX-A2-DRV-23-3 50 2.4 1 500 CCW One

Important Note: When setting the run and idle current, make sure to keep the current value
below the maximum allowed current that each motor can handle. Note the following
maximum current that each product can handle.

Product Maximum Allowed
Driver Current
Setting (Amp)
DMX-A2-DRV-17-2 1.7
DMX-A2-DRV-17-3 2.0
DMX-A2-DRV-23-2 2.8
DMX-A2-DRV-23-3 2.8
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DMX-A2-DRYV driver parameters can be easily configured using the ACE-SXC single axis USB
communication motion controller or the DMX-CFG-USB.

DMX-A2-DRV
Configuration Methods
using ACE-SXC
Method #1 Method #2
Using ACE-SXC Using ACE-SXC
and Windows PC Configuration Button

v v

Configuration ACE-SXC
— ACE-SXC Button
=
DMX-A2-DREV
DIVX-AZ2 DRV +29v
+24v L
GHD
DMX-A2-DRV
Configuration Methods
Method #1 using DMX-CFG-USB
Using DMX-CFG- . Method #2
USB and Windows Using DMX-CFG_USB
PC Configuration Button
+24V
:;2;:]“ Configuration GHD
use Button H DMX-CFG-USB
DMX-CFG-USH l I
DMX-A2-DRV
DMX-A2-DRV
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Connecting ACE-SXC/DMX-CFG-USB and DMX-A2-DRV-17/23

Cable Accessory: CBL-DB_9M-DB_9F-L1-G24-V1

DBY Male DBY Female

—
il

ACE-SXC DMX-CFG-USB

DMX-AZ-DRV-17123
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Configuration Method #1 - Using a controller and Windows PC

+24Y
GHD

usB
/_i DMX-CFG-USB
|
[m]m |

DMX-AZ2-DRV

I:lll
DII

% DMX-AZ-DRY

+240
GHD

DMX-A2-DRYV can be configured quickly and easily using either an ACE-SXC single axis
controller or a DMX-CFG-USB and Windows PC. Both ACE-SXC and DMX-CFG-UCB

requires a USB port to communicate. The proper USB device driver must also be installed
before using either controller. For detailed information on ACE-SXC or DMX-CFG-USB

controller usage, refer to the ACE-SXC or DMX-CFG-USB manual.

Before using the ACE-SXC or DMX-CFG-USB controller, proper USB driver must be installed
first on the Windows PC. If this is the first time using an ACE-SXC or DMX-CFG-USB
controller, install the USB device driver first. Do not connect the controller until the proper
driver is installed first. Follow the steps to install the USB driver for ACE-SXC or DMX-CFG-
USB controller.

USB Device Driver Installation for ACE-SXC/DMX-CFG-USB
1) From the Arcus Technology website support section, download the Performax USB
driver installation program. Run this USB driver installation program first before
connecting the controller to the Windows PC.

2) Power the controller using 12-24V power supply. Using a USB cable (mini-B USB
cable), connect the controller to the Windows PC. Go through typical USB device

installation steps.

3) After successful installation, the ACE-SXC or DMX-CFG-USB device should be
recognized by the Windows PC and the controller is ready for use.
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DMX-A2-DRYV Configuration Steps using ACE-SXC and PC

After successful USB device installation of ACE-SXC, download the ACE-SXC Windows
program from the Arcus Technology website.

1) With ACE-SXC controller powered with 12-24VDC power supply, connected to
Windows PC, and properly installed and recognized by Windows PC, the ACE-SXC
Windows program will automatically find the controller. If the program is not able to
find the controller, it will give an error messages. If there is any error message
indicating that the program cannot find the controller, redo the USB device driver
installation steps. When program is started, the following screen will show.

e o
Axig Status Axiz Control Program Control
- Pasition 1000
Position |0 ﬂ High Speed W o_ q ¢III III¢ ldsl tatus » .
. [
Statuz  |DLE ﬂ Low Spesd "1007 DATUM ABS JOG JOG+ Fiun Stop
Mode [aps Accel E A . llﬂ nll Index II
L MO A0 ‘ ' 0 I»
N () SETPOS| ABS| INC|  RsTOR | 1STOF | HOME- | HOME+ Cont Pause

Dl ot ) (P et Text Program Tatal Size: 0

on 02 03O 58y | por Oooz O eNa O s
Configuration -LLPP
Palarity Product ID and Firmware CompiIeP

Dir ~ & ACE-5XC-5A-LSE

Yer V410 q
Lirit o - Device Name: |Sx<C00 SET =l )
Di=ABCE Diriver Setup Autoztart -
. . . Download
Configuration Button Selection Enable |- —
kDRY - A2DRY & nabe q
ACE SDX Disable % = ﬁl
h— h— ‘ LimitAlarm T~ StoreT oFlash ﬁ

AZ-DRV
Dhx-K-DRY ACE-SDi =]
&)
Termminal
Reply: Command: Wiew
v D E |:| Cloze
Wariables Open Save Mew

2) Select A2-DRV/ACE-SDX option.

Configuration Button Selection

EoRy o AZDRY &
ALCE-SD
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3) Open DMX-A2-DRYV configuration dialog box by clicking on the A2-DRV/ACE-
SDX button.

A2-DRY
ACE-SDi

[’ river setting hrough Botton 1

Di-22-DRYAACE-SD Settings

I Microztep m t
Riun Current m Amp

ji_lpload frorri
Idle Current [ 2 | amp i Driver
Idle Time 05 | e

Dir Palarity oW -
ClockMode [aneCk = ’, /@
Temperature |24 C Daowrload
. to Diriver
L ersion 101

@\ Save and Cloze ‘ Cancel ‘

4) When A2-DRV/ACE-SDX configuration button is pressed, DMX-A2-DRV
configuration dialog box opens as shown above.

5) Set the driver settings.
Dbd-a2-DRAVAACE -SDX Settings
Microztep 10 =

Fun Current m Amp
Idle Current m Armp
ldie Time —— [a5 <] o
Dir Palarity IEW—L|
Clock Mode  [OneCk )
Temperature |247 C
Wersion I'lﬂli

6) Click the Download to Driver button to download the parameters to the driver.

4

Download
ta Diriver
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7) Click the Upload from Driver button to upload the parameters from the driver.

1

Idplaad from
Diriver

8) Save and Close button saves the selected driver settings by storing the values to the
ACE-SXC controller.

Save and Cloze

9) Once Save and Close button is pressed, the parameter values are stored in the RAM
(temporary memory) of ACE-SXC controller. The parameter values can be used in
the future to download to another DMX-A2-DRV driver. To permanently store the
driver parameter values to ACE-SXC controller, select Store to Flash button as
shown below.

[RCESKC VA X

Axiz Status Axiz Control Program Control

Pozition |0 ﬂ poaicy i n_ ” ¢||| III» Status ’ .
High Speed 1000 Idle
Sats [DlE C| - DATUM ABS J0G- JOG+ e Siop

iz ABS Accel 300 A . 'Ilﬂ “ll' Index I’ II
4 H L 0
© vO =0 SETPOS| ABS| INC]  RsTop | ISTOP | HOME- | HOME+ Cont

PaLise

Alarmo
(o0 St B (D) Hefirss Text Program Total Size: 0
onfig
oD o2 o gy | oo Cronz @ ens O 58
Configuration 1‘»;
Polarity Product D and Firmesare Compike
- - 5 ACE-SXC-5AUSE — |
Wer: V403 q
Lirnit ic . Device Mame: |5xC00 SET =}
DM=AACE Diiver Setup Autostart -

Corfiguration Button S election Download

K-DRy ¢ AZDRV Enable [~ q
3 Disable & g.
h Limit/larm [~ StareT oFlash ﬁ

A2DRY
Dibdes-K-DRY ACE-SD

Terminal

Reply: Command: |

= EI‘ D‘

A4

Variables

Open Save MNew
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DMX-A2-DRYV Configuration Steps using DMX-CFG-USB and PC

After successful USB device installation of DMX-CFG-USB, download the DMX-CFG-USB
Windows program from the Arcus Technology website.

1) With DMX-CFG-USB controller powered with 12-24VDC power supply, connected
to Windows PC, and properly installed and recognized by Windows PC, the DMX-
CFG-USB Windows program will automatically find the controller. If the program is
not able to find the controller, it will give an error messages. If there is any error
message indicating that the program cannot find the controller, redo the USB device
driver installation steps. When program is started, the following screen will show.

Axiz Status Auxiz Control
Pozition iti 1000 o .
0 Target Pogition DATLM ARS ABORT ‘
10000
Status DL Speed [PPS)
Accel [msec) 1aa ¢I“ “I¢ Demao On | Demo OFF
JOG- JOG+
Configuration 10 Status
DMXH.-.’-%EE priver Setup . Product [D' and Firmware FLIL O DIR . EMA, .
Configuration Button S election Dx-CFGE-LV-USE
2 EoRy 0 A2DRY & WER: V101 -
Q ACE-SDi= Device Mame: CFGAD Alarm . Eangﬂ .
A2-DREM % cl
K- g oze
Dbk -D R ALCE-5Di StareT oFlash

2) Select A2-DRV/ACE-SDX option.

Configuration Button Selechion

Kopy o AZDRY e
ACE-SD
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3) Open DMX-A2-DRYV configuration dialog box by clicking on the DMX-A2/ACE-
SDX button.

&2-DRY
ACE-SD

[' Iriver Setting Through'Button ]

Dix-22-DRVAACE-SDix Settings
— Microstep 10 -

Rur Current Amp t
o ~ {pload from

ldeCurent [0z +| Ap Lo Liver
deTime 05 ] c..

Dlir Polarity IEW—L|

ClockMode  [OneChk  »| l.
Temperature |247 = Download

L Viersioh I'ID'Ii to Diriver
Save and Close ‘ Cancel ‘

4) When A2-DRV/ACE-SDX configuration button is pressed, DMX-A2-DRV
configuration dialog box opens as shown above.

5) Set the driver settings.

Die-a2-DRY ABCE 506 Settings
Microstep 10 -

Fun Current m Ammp
[dle: Current m Amp
ldeTime (05 <] o,
Dir Polarity IEW—L|
Clock Mode  [OreCk
Temperature |24 C
Yersion lmi

6) Click the Download to Driver button to download the parameters to the driver.

2

Dowrload
ko Diriver
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7) Click the Upload from Driver button to upload the parameters from the driver.

1

Idplaad from
Diriver

8) Save and Close button saves the selected driver settings by storing the values to the
DMX-CFG-USB controller.

9)

Save and Cloze

Once Save and Close button is pressed, the parameter values are stored in the RAM

(temporary memory) of DMX-CFG-USB controller. The parameter values can be
used in the future to download to another DMX-A2-DRYV driver. To permanently
store the driver parameter values to DMX-CFG-USB controller, select Store to Flash
button as shown below.

Axis Status Axis Control
Position iti 1000 @ .
D T arget Pogition DATUM AR LBORT
10000
Statz [ Speed [PPS]
Accel msec] 100 ¢I" “I¢ Dema On | Demo OF
JOG- JOG+
Configuration 10 Status
DMX;’.{-‘«CE F)river Setup . Product [0 and Firmmware PLL O DIR . EME .
Configuration Button Selection Dibde-CFG-LN-LISE
K.oRy (- AZDRY & YER: w101 '
ACE-SD¥ Device Name: CFGOD Alam @ Eoria gy
®~ AZ2-DRY % o
e 4 ose
D=-K-DRY ACE-SDX StareT oFlash
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Configuration Method #2 - Using the Configuration Button

+240
Configuration ACE-SXC ‘B:Eﬂ“ﬁgur‘“'““ ol
Button on i i DMX-CFG-USB
| : I I

DMX-A2-DRV
+24y
GHD

DMX-A2-DRV

Once the driver parameter values are permanently stored on the flash memory of the ACE-
SXC/DMX-CFG-USB controller, driver parameters can be downloaded from ACE-SXC/DMX-
CFG-USB to DMX-A2-DRYV without the use of Windows PC. For detailed information on
using the ACE-SXC or DMX-CFG-USB controller, refer the ACE-SXC or DMX-CFG-USB
manual.

1) Power the ACE-SXC/DMX-CFG-USB controller using 12-24VDC power supply.

2) Connect the control cable between ACE-SXC/DMX-CFG-USB and DMX-A2-DRV. All
the control signals (Pulse/Dir/Enable/Alarm) must be connected to work properly.

3) Press and hold down the configuration button for 3 seconds. LED on the controller will
start blinking quickly.

4) While the LED is blinking quickly, release the button and press the button again to start
the configuration of the connected driver. While the configuration is done, LED is turned
off. Configuration takes about 3 seconds.

5) If the configuration is done properly, the LED will blink quickly for 3 seconds. If the
configuration is not done properly, LED will blink slowly for 3 seconds.
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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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