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Simple and Fail-safe Operation

Roboteq's AX2500 8 & high performance, microconiroller-based motor
controller, loaded with numerous features and operating modes. Yet, for all its
sophistication, the AX2500 is very simple fo install and operate. Its many
configuration options are programmed using only two switches and 3 LED
digplay on the contredlier front panel, The controller may algo be connectad to
a PC for setting configuration parameters using a convenient Graphical User
Interface. Once programmed, the configuration data are stored permanantly in
the cantrallers nonvolatile memory, eliminating the need for cumbersome and
unreliable jumpers. Dunng mormal operation, the LED display provides running
and alarm indication

The AxXZ500 15 fitted with many salety lealures ensuning & secune power-on stan, avtomates stop in case of
command koss, overcurment protection on both channels, and overheat protection. & temperature sensor will shut

cown the power stage and protest the controller im cage of overheating, Connections are provided for external thermal
sansar o manitor motor fampearatura.

Easx to Install in any Robot

The AX2500 is designed for simple installation im a vanety of robotic vehicles, The controller is fitted
with heavy gauge cables for direct conneclicn ta high amperage batterias and motars,

—— I ' -r Ciptonal Speed

or Posiion Sensomn

12 Camicler
P 5 Uiy

DT Metars
L 1o 5HP af aach
g

Esparabe 13 1o 40
Wl Porwid Suppy
tel maely Chafiel

1 Dptisnal
latai
Temperature
=t ]

T Rt
Wirelmse Modem
o MiCInCompLbe!

24 2A owe-dmvel 2 digkal
Ew Al e dgital Lg =) ] iEFﬂ-ludﬂc:.l Biop
oulpul ailpid o "Imverlad” BWilch



& comvenient 15-pin connector is used for the following low voltage connections:

the radio receiver or microcomputer,

ocptional spesd, postion or temperature sensors

an input for an Emergency Stop switch

an “imvaried” switch input for detecting when the rabat is turned upside-down, correcting

the controls accordingly,

a 24 solid-state swilched outpul Tor controlling a brake, clutch, weapon ar other dewice,

a regulated 5V supply output for powering the RAC radio (Battery Eliminatar Cirguit).

« Vnen operating in RS232 mede, addifional low voltage inputs (up to 2} for connecting switches ar
SENS0MS

Multiple Input Modes

The AX2500's multple command input modes - RIC Radio Pulse Width, Senal Port or Analog - make #
uniguely interfaceabls 1o all types of microcontrollers, remaote control radios, or ather command davices

RIC Radio mode

RIC Radio is the mosi popular, simplest and least
j expensive method 1o build and operate a remote
controlled rabol In this mode, the controller Supports
many configurable options, including joystick
calibration of min, max and center positions and
cleadband adjustrment.

s

Sarial Port (RS232) mode

Uging the gserial mode, the controller may be interfaced
fo @ micrecamputer for autonomous aperation. Lsing a
wireless modem or wireless network adapter (802 11),
mare advanced remote control operaticns are poasible,
including remate condrol via the Internet
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Analog mode
A simple 0-04 analog confral mode 5 also pravided Tor
direct connection to potentiometers ar analog joysticks.




Multiple Command Modes

The AX2500 may be connected to two motors which will react to commands received an fwio iInput
chanmels Lsing these two channel inputs, the motars can be commanded indepandently or in & combined
fashion to accommodate the most common drive and steering methods in robotic vehicles.
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Indepandent Speed command

In this mode, each of the two motors is commanded
indeperdently of the other. This aperating mode |5 best
suited far generic mator contral applications

Mixed SpeediSteering command

I this mode, the molors wWork in caminaticn 1 move and
turn = vehicle by combining the foreardireverse command
infermation and the leftiright steering information. This mode
of operation provides a cost affective method for moving and
steerning fank-siyle robots and underwater vehicles

Speed and Position commands

In this mode, one channel is used to control the forward!
reverse motion of the wehicle. The other channel is usad to
rmake the mataor work like a WSI[IOH servo which can be then
connected to a steering column. This mode is the

Mcsl energy efficient as no power I8 1ot o riction due to
skidding

Dual Position Commands

In this made, each channel independantly contrals the
angular position of ane mator. The neavy duty semnves built
Ir this way can be wsed to control throtthe, breaks, and
steering of ife-size vehicles or amimate any large and heavy
struciure



Frgg_rammahla Command Corrections
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The AX2500 can be configured fo automatically correct and compuie an adjusted maotor

command value
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Multiple Motion Modes

Programmable deadband adjustment (RIC mode only)

The controller allows a selectable amount of joystick motien frem
its centar position bafore it begins applying powear to the motfors.
This featurs ensures a safe start and smooth operation for the
rabaot

Exponentiation adjustment

After the joystick moves past the deadband position, the AXZ500
can be sat fo 2dd an increasing (exponential) or decraasing

[ agantnmic | amount af power o the moter, This allows the
cperafor (o set ihe robol's best driving charactenstic far a
particular use

Joystick calibration (RIC mode anly)

With the push of a bulton, the min, max and center positions of
the RIC joysticks can be captured and stored in the controller
Because of this feature, the AKZH00 will daliver an the full joystick
traval pasition and will always start at a safe idle position

For each channel, the AX2500 suppors multiple motion contrel modes
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Open Loop Speed mode

In this mode, the controller delivers am amount of power
proportional to the command information. The actual
motor speed is not measured This mode 1= adequate
for maost applications where the operator mainiaing a
visual contact with thea robot

Closed Loop Speed mode
In this mode, an analog tachometer measures the

st Feesie gotual motar speed, If the speed changes because of

changes in load, the controller automatically
compensates the power output This mode is preferred
I precision motor control and auonoamous rebots
applications

Closed Loop Position mode
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In this mode, the axle of a geared down motor is
coupled 10 a potentiometer hat 15 used (o compars the
angular position of the axle versus a desired pestion
This unique feature makes it possible to build ultrahigh
torque " jumbo Sendos that can be used fo drive steering
columns, robotic arms animatronics, life-size models
and octher heawy loads



Efficient Power Output Stages

The AX2500 includes two high-efficiency Powar Cutput stages which can operate fram 12 to 40WDC
[imdependently set for each mataor), Each of these stages supparts the following advanced features:

Precise, Smooth, Forward/Reverse Control

High efficiency MOSFET “H-Bridges® are used for full foreard and reverse cperation, The controller uses
Pulse Width Modulation at 18KHZ 1o generate smodth, varable outpul power in as [itfle as 0.5%
increments, Ulra-low *0On° resistance of 3 miliohms ard synchronous rectification ensures operstion up to
1204 (2504 peak) per channel with very little heat generated by the controller. The MOSFET transisiors
are mounted direcily against the heat-sinking extruded aluminum case for efficient cooling without the
ne=d of a fan

Current Limiting and Programmable Acceleration

& sensor measuras the actual current delivered fa the mators and automatically reduces the power if the
current goes over the presel imits during extended perods of time, This feature giminates the need for
oversizing the contreller and allows the AX2500 to perform as better than competing controllers without
current limitation,

Controlled Motor Acceleration

The AXZ500 can aka be configured o automalically “smeath” command changes (Irom stop 1o Tull spead,
far example) to avoid sudden overloads on the contraller, the batteries andior the robot's mechanical
components. The confrolier's pregrammable acceleration feature will automatically limit abrupt spesd
changes ta preset user values

PC-Based Cmﬁgural:inn and Mnnituring thili_tx

The AX2500 is delivered with a PC utility and connection cable that will allow you 1o perform the following
functians:

« FRead and st the programmable parameters with a user-riendly graphical inferface
« Cbtain the controller's software revision and date
» Send preciss commands bo the maotors

« Fead and chart real-lime current consumplian valoe, motor lemperature andior Baltery voltage

Lizing the PC and an internat connection, it i3 alse possible 1o dewnload and install sofiware updates (o
the controdler in order to improve exisiing features or enable new ones as they becoeme available. This
umique capakbility keeps the AX2300 from ever becoming obsolete

Upon request, Roboteg can also perform custom modifications to the embedded software to meeat specific
user's requirements
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Sereen sho! of Paramelers Configuration and Software Usdating Uity

Lipdating the AX2500 with the latest software is a very simple and quick point-and-click procedurs requiring
na spesial computer or elecironies skill. Upen request, Hoboleq can alsa perform cusiom modifications (o
the embedded software to meet specific user's requirsments.

Etun:II and LiEhtweight Construction

The AX2500 s built inte 2 extrsded aluminum case which alse serves a3 a heat sink for its electronics,
The targe fin area ensures sulficient heal dissipation for operation withoul a fan in most applications.
Miounting brackets on each end are provided for durable assembly of the contreller onto any robot chassis
Cptional shock mount absorbers are available for use in the mest brutal environment

Click here to wview 8 mechanical drawing of the AX2500 enclosure.

The 18-pin connector includes mounting nuts to secure a permanent connaction with the radio recsiver
of microcomputer and the various external sensors, At 210s (900g), the AXZH0] is ane of the mast
compact and

lightweight motor controller in its class



