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S e c t i o n  1
T h e  M i c r o L Y N X  S y s t e m

Sect ion  Overv iew

This section summarizes the specifications for the basic MicroLYNX system.  It contains the following:

Introduction
Electrical Specifications
Mechanical Specifications

I n t r o d u c t i o n
The MicroLYNX  is a Motion Control System integrating a bipolar stepper motor microstepping drive and a
programmable indexer with expandable I/O and communication capability into a compact panel mounted
assembly.  The basic system is available with either 3 Amp (MicroLYNX-4) or 5 Amp (MicroLYNX-7) RMS
motor drive capability. The basic MicroLYNX System can also be purchased with the standard dual
communications, a Controller Area Network (CAN) interface or a DeviceNet version.

The MicroLYNX, developed from the LYNX  1.5 Axis Modular Motion System, has inherited all of the LYNX
capabilities but in a smaller package that fits in the palm of your hand. The MicroLYNX also has enhanced
features and additional software commands to make use of these features and control the motor drive
parameters.

The integration of the drive and the small size of the MicroLYNX are the most obvious accomplishments in
its development.  The ability to customize the I/O suite to the application in smaller increments is another.
The basic MicroLYNX System comes standard with six (6)  +5 to +24VDC  isolated digital programmable I/O
lines. This is expandable to a total of twenty-four (24) lines using optional expansion modules. This section
summarizes the specifications for the basic MicroLYNX system.  The expansion modules available for the
MicroLYNX are:

Isolated Digital I/O +5 to +24VDC
High Speed Differential I/O
Analog Input / Joystick Interface
Isolated Communications Modules

RS-232 Module (for use with the CAN version only)
RS-485 Module (for use with the CAN version only)

Analog Output
12 Channel Digital I/O

These modules and their applications are covered in detail in Section 11: Configuring and Using the
Expansion Modules.

A more subtle enhancement is the provision of two fully independent communication ports for the
MicroLYNX system.  While Modular LYNX provided both RS-232 and RS-485 ports, these ports shared the
same UART on the LYNX CPU.  This limited communications on these ports to sequential usage.

Adding a fully independent second UART allows simultaneous usage.  Software has been updated to keep
this system fully compatible with the Modular LYNX.  The MicroLYNX will accept commands from either
COMM port and can now direct output to either port regardless of the state of the HOST flag.  Of course,
compatibility means that HOST mode is still supported.  A motion system architecture might use one
COMM port for connection to a host PC or PLC while using the other for communication with an operator
interface or status display.  Another use for the second port could be to pass data between MicroLYNX
Systems in a multi-axis system while maintaining a communications link to a host.
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E lectr i ca l  Spec i f i cat ions

P o w e r  S u p p l y  R e q u i r e m e n t s

Vol tage

-4 Version (P/N MX-CS100-401) ............................................... +12 to +48VDC
-7 Version (P/N MX-CS100-701) ............................................... +24 to +75VDC

C u r r e n t

Actual requirements depend on application and programmable current setting.

-4 Version (P/N MX-CS100-401) ............................................... 2A typical, 4A peak
-7 Version (P/N MX-CS100-701) ............................................... 3A typical, 6A peak

M o t o r  D r i v e

Motor type ............................................................................... 2/4 phase bipolar stepper
Motor Current (software programmable)

-4 Version (P/N MX-CS100-401) ...................................... 3A RMS to 4A peak
-7 Version (P/N MX-CS100-701) ...................................... 5A RMS to 7A peak

MicroStep Resolution (# of settings) ....................................... 14
Steps per Revolution (1.8° Motor)

400, 800, 1000, 1600, 2000, 3200, 5000, 6400, 10000, 12800, 25000, 25600, 50000, 51200

G e n e r a l  P u r p o s e  I / O

Number of I/O ............................................................... 6
Input Voltage ................................................................. +5 to +24VDC
Output Current Sink ...................................................... 350mA
Input Filter Range ......................................................... 215Hz to 21.5kHz (Programmable)
Pull-ups ......................................................................... 7.5kOhm individually switchable
Pull-up Voltage

Internal ................................................................... +5VDC
External .................................................................. +24 VDC

Protection ...................................................................... Over temp, short circuit, inductive clamp
Isolated Ground ............................................................ Common to the 6 I/O

C o m m u n i c a t i o n  S p e c i f i c a t i o n s

A s y n c h r o n o u s

Interface Type:
COMM 1 ........................................................................... RS-232
COMM 2 ........................................................................... RS-485

# of Bits / Character ................................................................. 8
Parity ........................................................................................ None
Handshake ............................................................................... None
BAUD Rate .............................................................................. 4800 to 38.4kbps
Error Checking ......................................................................... 16 bit Check Sum (binary mode)
Communication Modes ............................................................ ASCII text or binary
Isolated Ground ....................................................................... Common to COMM 1 and COMM 2
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C o n t r o l l e r  A r e a  N e t w o r k  ( C A N )

CAN replaces Asynchronous Communications in the MicroLYNX Base System. (Uses COMM 1 internally.)

CAN Compliance ..................................................................... Version 2.0B Active
Message Frames

Receive ............................................................................. 2
Transmit ............................................................................ 1

Isolated Ground ....................................................................... Common to COMM 1 and COMM 2

M e c h a n i c a l  S p e c i f i c a t i o n s

Dimensions in Inches (mm) ...................................................... See Figure 1.1
# of Expansion Modules .......................................................... 3
Cooling .................................................................................... Built in fan
Mounting ................................................................................. 2 #6 (or M3.5) machine screws
Mounting Screw Torque .......................................................... 5 to 7 lb-in
Weight ..................................................................................... 0.70 lbs.

Env i ronmenta l  Spec i f i cat ions

Ambient Operating Temperature .............................................. 0 to +50°C*
Storage Temperature ................................................................ -20 to +70°C
Humidity .................................................................................. 0 to 90% non-condensing
* Can be duty cycle dependent.

Figure 1.1: Dimensional Information

2.900
(73.66)

2X .300
(2X 7.62)

3.500
(88.90)

3.200
(81.28)

2.388
(60.66)

1.446
(36.73)

2X Ø 0.150
(2X Ø 3.81) 
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Mot ion  Spec i f i cat ions

C o u n t e r s

Type ......................................................................................... Position, encoder #1, encoder #2
Resolution ................................................................................ 32 bits
Edge Rate (Max) ....................................................................... 5 MHz

E l e c t r o n i c  G e a r i n g

Use of Electronic Gearing requires the Differential I/O Expansion Module.

Range* ..................................................................................... -1 to 1 (external clock in)
Resolution ................................................................................ 32 bits
Range* ..................................................................................... -2 to 2 (secondary clock out)
Resolution ................................................................................ 16 bits
*The range may be increased by adjusting the microstep resolution of the drive.

V e l o c i t y

Range ....................................................................................... ±5,000,000 steps/sec
Resolution ................................................................................ 0.005 steps/sec
Update Period .......................................................................... 25.6 microseconds

A c c e l e r a t i o n / D e c e l e r a t i o n

Range ....................................................................................... ±1,530,000,000 steps/sec2

Resolution ................................................................................ 0.711 steps/sec2

Types: Linear, triangle s-curve, parabolic, sinusoidal s-curve, user-defined.

Software  Spec i f i cat ions

User Program Space ................................................. 8175 bytes
Number of User Definable Labels ............................ 291
Program and Data Storage ....................................... Flash
Math, Logic, and Conditional Functions
(32 Bit Floating Point Math IEEE Format):

Add, Subtract, Multiply, Divide, Sine, Cosine, Tangent, Arc Sine, Arc Cosine, Arc Tangent,
AND, OR, XOR, NOT, Less Than, Greater Than, Equal, Square Root, Absolute, Integer Part,
Fractional Part

Acceleration & Deceleration:
Separate Variables and Flags. 4 Pre-defined Types and 1 User-defined

Limit Switch .............................................................. Definable: Deceleration & Type
Isolated I/O .............................................................. Programmable as Dedicated or General Purpose
Predefined I/O Functions ......................................... 25 (Limit, Home, Soft Stop, etc.)
Program Trip Functions ........................................... 13

(4 I/O Input Trips, 4 Timer Trips, 4 Position Trips, 1 Velocity Trip)
User Programs:

2 Executed simultaneously: 1 Foreground, 1 Background.
Party Mode Names .................................................. 62
Communication Modes ............................................ 2: ASCII, Binary
Mechanical Compensation ...................................... Backlash
Encoder Functions ................................................... Stall Detection and Position Maintenance

WARNING!  Acceleration/Deceleration time must be > 3 ms
for proper MicroLYNX system operation.

       ∆v 
= ta
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C o n n e c t i o n  O v e r v i e w

Figure 1.2: MicroLYNX Connection Overview

MicroLYNX Connections
Communications: 7 Position Phoenix
I/O: 10 Pin Header

I/O LINE 21: PIN 1
VPULLUP: PIN 3

FAULT + INPUT: PIN 5
FAULT - INPUT: PIN 7
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PIN 2: I/O LINE 22
PIN 4: I/O LINE 23
PIN 6: I/O LINE 24
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PIN 3: RS-485 RX–
PIN 4: RS-485 RX+
PIN 5: RS-485 TX–
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PIN 7: RS-485 TX+
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F a u l t  I n p u t
The Fault Input is only available with the 10 Pin, Group 20 header. The Fault + Input on Pin 5 and the Fault - Input on
Pin 7 are not standard I/O. The differential, optically isolated input constitutes a single Fault Input Signal. When the
Fault Input is activated the Controller disables the drive, ALL motion commands, and sets and latches error 1100 (Fault
Detected). The fault must be eliminated first and then power must be cycled to clear this fault. NOTE: When the drive
is disabled there is no holding current.

T y p i c a l  A p p l i c a t i o n

The Fault Input can be the summary of other faults within the system or a dedicated input for a specific purpose.

The Fault Input can be configured as Sourcing or Sinking depending on the user’s requirements. (See Examples)

S o u r c i n g  E x a m p l e

Connect Pin 7 to the isolated logic ground and connect an isolated, switched +VDC (such as from the Opto Supply) to
the Input Signal on Pin 5.

S i n k i n g  E x a m p l e

Connect Pin 5 to an isolated +VDC supply (such as the Opto Supply) and connect a switched, isolated logic ground
signal to Pin 7.

F a u l t  L e v e l

If (Fault+) - (Fault -) ≥ 4.2 VDC [IF= 5mA typ], then Fault is set and Error 1100 (Fault Detected) is latched.

If (Fault +) - (Fault -) ≤ 1.2 VDC [IF= ≤ .05mA], then Fault not set.

NOTE: IF is self limiting up to 12mA, with (Fault +) - (Fault -) = 24 VDC.
IF (typ) = 6.5 mA @ [(Fault +) - (Fault -)] = 5.0 VDC
Max [(Fault +) - (Fault -)] = 25 VDC.

 

Fault +

Fault -

Pin 5

Pin 7

From 
System

10 Pin
Header

Fault

Current
Limiter

IF

Pin 5

Pin 7

10 Pin
Header

Current
Limiter

+5 to +24 VDC
Opto Supply

Fault Active When
Switch is Closed

Pin 5

Pin 7

10 Pin
Header

Current
Limiter

+5 to +24 VDC
Opto Supply

Fault Active When
Switch is Closed

Figure 1.3: Fault Input Diagram

Figure 1.4: Fault Input (Sourcing Example)

Figure 1.5: Fault Input (Sinking Example)
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S w i t c h e s
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Figure 1.6: MicroLYNX Switches

Table 1.1: MicroLYNX Switches
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S e c t i o n  2
G e t t i n g  S t a r t e d

S e c t i o n  O v e r v i e w

The purpose of this section is to get you up and running quickly.  This section will help you do the following:

Connect power to the MicroLYNX Control System.
Connect and establish communications in single mode.
Write a simple test program.

G e t t i n g  S t a r t e d

I n c l u d e d  i n  t h e  P a c k a g e

(1) MicroLYNX Controller .............................. IMS P/N MX-CS100-401 or MX-CS100-701
(1) IMS Compact Disc with Product Manual ............................. IMS P/N IMS-CD100-000

Figure 2.1:  Basic Setup Configuration, RS-232 Interface
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J3

GND

+VAC
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GND
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Host PC

MicroLYNX

RS-232
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Stepping
Motor

IMS Power Supply

CO
M
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UNICATIO
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Shield to 
Earth/Chassis Ground

NOTE: See Figure 1.2 for 9 Pin Serial COMM,
25 Pin Serial COMM and 10 Position Header.
You may also use the Optional IMS 
Communication Cable Part # MX-CC100-000

N

Ensure the DC output of the
power supply does not exceed
the maximum input voltage.

All power supply wiring should be
a shielded, twisted pair to
reduce system noise.
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U s e r  P r o v i d e d  T o o l s  a n d  E q u i p m e n t  N e e d e d

Serial Cable.
IP404 or equivalent power supply.
M-22XX or equivalent stepping motor.
Wire Cutters/Strippers.
22 gauge wire for logic level signals.
18 gauge wire for power supply and motor wiring.
PC with a free serial port (COM 1 or 2).

C o n n e c t i n g  t h e  P o w e r  S u p p l y

1. Using the 18 gauge wire, connect the DC output of your power supply to V+ on your MicroLYNX
Control System. See Figure 2.1: Basic Setup Configuration for details.

2. Connect the Power Supply Return (GND) to GND on the MicroLYNX Controller.
3. Connect the AC Line cord to your power supply in accordance with any user documentation. DO

NOT PLUG IN AT THIS TIME!

M o t o r  C o n n e c t i o n s

Connect the motor to the MicroLYNX System in accordance with Figure 2.1.

C o m m u n i c a t i o n s  W i r i n g

Connect the Host PC to the MicroLYNX in accordance with Figure 2.1.  This is needed to program the
MicroLYNX. If the MicroLYNX has a Terminal Block Connector, connect in the following manner:

PC(25 Pin Serial Port) PC(9 Pin Serial Port) MicroLYNX COMM 7 Pin Terminal
Pin 7 (GND) Pin 5 (GND) Pin 6 (C GND)
Pin 2 (TX) Pin 3 (TX) Pin 1 (RS-232 RX)
Pin 3 (RX) Pin 2 (RX) Pin 2 (RS-232 TX)

E s t a b l i s h i n g  C o m m u n i c a t i o n s  u s i n g  t h e  I M S  T e r m i n a l

Included in the MicroLYNX shipping package is the IMS CD with the IMS Terminal software. This is a
programming/communications interface created by IMS to simplify the use of the MicroLYNX. There is a 32
bit version for Windows 9x/NT4/2000 located on the CD. The IMS Terminal is also necessary to upgrade the
software in your LYNX Control Module. These updates will be posted to the IMS website at http://
www.imshome.com/ as they are made available.

To install the IMS Terminal to your hard drive, insert the CD into your CD-ROM Drive. The CD should
autostart to the IMS Main Index Page. If the CD does not autostart, click “Start > Run”  and type
“x:\IMS.exe” in the “Open” box and then click OK.  NOTE: “x” is your CD ROM drive letter.

1) The IMS Main Index Page will be displayed.
2) Click the MicroLYNX icon in the upper right corner. This opens the LYNX Family Index Page.
3) Select IMS Terminal (Win9x) or IMS Terminal (WinNT).
4) Click SETUP in the Setup dialog box and follow the on-screen instructions.
Once the IMS Terminal is installed you may run the Setup.
1) Open the IMS Term by clicking Start>Programs>IMS Terminal>IMS Term.
2) Select or verify the Communications Port that you will be using with your MicroLYNX.

a) Click in the Terminal Window to activate it.
b) Right click in the Terminal Window.
c) Click “Preferences” in the dialog box.
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d) Click the “Comm Settings” tab at the top of the dialog box.
e) Under “Device” near the bottom of the box verify “LYNX” is selected. The BAUD

rate is already set to the MicroLYNX default. Do not change this setting until you
have established communications with the MicroLYNX Controller.

f) The “Window Size” settings are strictly optional. You may set these to whatever size
is comfortable to you.

g) Click “OK”. The setting will be saved automatically.
3) Apply power to the MicroLYNX Controller. The following sign-on message should appear in the

Terminal window:
Program Copyright © 1996-2002 by:
Intelligent Motion Systems, Inc.
Marlborough, CT 06447
VER = xxxxx   SER = Axxxxx
NOTE: If the sign-on message does not appear, check the “Connected/Disconnected” tab at the

bottom of the Terminal Window. If “Disconnected” is displayed, double click it to “Connect”.
Detailed instructions for the IMS LYNX Terminal software can be located in Part III “Software Reference” of
this manual.

T e s t i n g  t h e  M i c r o L Y N X  S e t u p

Two basic instructions for communicating with a MicroLYNX are SET and PRINT.  The SET instruction is
assumed and can be left off when communicating in ASCII mode. (You are in ASCII mode whenever you are
using a text based terminal.)  It is used to set variables and flags that define MicroLYNX operation. The
Software automatically recognizes the SET instruction whenever the name of the variable or flag is typed
into the terminal.  Here we will set the motor units variable (MUNIT) to 51200 by typing the following at the
prompt (>):

MUNIT = 51200
The PRINT instruction is used to report the values of variables and flags. Now double-check the value of
MUNIT by typing the following at the prompt (>):

PRINT MUNIT
The return from your terminal should be 51200. Note that the case is not important for instructions, variables
and flags.  They may be typed in upper or lower case.

The next step is to turn the motor. Before doing so, type in the following lines to configure the driver at the
prompt. (Note: Command descriptions are found in the Software Reference section of the manual.)

MSEL = 256
MAC = 80
MRC = 75

Use the SLEW instruction to move the motor at a constant velocity.  Be sure that the velocity provided is a
reasonable value for your motor and drive and try to move the motor.  For instance, at the prompt type:

SLEW 10
This will move the motor at a speed of 10 munits per second.  If the motor does not move, verify that the
wiring is in accordance with Figure 2.1. If the wiring is determined to be correct, type:

PRINT ERROR
An error number other than zero (0) will be displayed. See Appendix B for more information.

Once you have been able to move the motor, the next step is to write a simple program to illustrate one of the
dynamic features of the MicroLYNX: the ability to convert motor steps to a dimension of linear or rotary
distance. Let’s begin by discussing the relationship between the MUNIT variable and user units.  Typically,
when we perform a move, we want to know the distance of that move in a familiar unit of measurement.  That
means translating motor steps to the desired unit of measurement.  The MicroLYNX Controller has the
capability of doing this for you.  You have already set the motor units variable (MUNIT) to a value of 51200.
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With the driver set to a resolution of 256 microsteps per step (MicroLYNX factory default) and a 1.8° step
motor that will be equal to 1 revolution of the motor, or one USER UNIT.  A user unit can be any unit of
measure. At this point, by entering the instruction MOVR 1, the motor will turn one complete revolution
relative to its current position. Therefore, 1 User Unit = 1 Motor Revolution. For the exercise below we will
use degrees for our user unit. The calculation required to select degrees as our user unit in this example is:

51200 Microsteps per rev  ÷  360 degrees = 142.222 Microsteps per degree

By setting the MUNIT variable to 51200/360, the MicroLYNX will perform the calculation to convert the user
unit to degrees.

Now, when a relative motion instruction “MOVR 90” is issued the motor will turn 90 degrees.

Let’s enter a sample program that will convert motor steps to degrees, execute a 90° move and report that
move every 100 milliseconds while the motor is moving. Type the following bold commands:

‘Enter Program Mode, start program at Location 2000.
PGM 2000
‘Label the program TSTPGM.
LBL TSTPGM
‘Set the user units to degrees.
MUNIT = 51200/360
‘Set the max. velocity to 25 degrees per second.
VM = 25
‘Execute a relative move of 90 degrees.
MOVR 90
‘Report the position every 100 ms while moving.
LBL PRINTPOS
DELAY 100
PRINT “Axis position is”, POS, “Degrees.”
BR PRINTPOS, MVG
‘End the program.
END
PGM

Now Type TSTPGM to run program.
This sample program will be stored starting at location 2000.  It sets the conversion factor for the user
units, sets the maximum velocity and then starts a motion.  While the motion is occurring, the position is
reported every 100 milliseconds.

At this point you may desire to restore the settings to their factory default as you may not wish to use
degrees as your user unit.  To do this, you will use the CP, DVF and IP instructions.

CP - Clear Program.
To clear the program, type CP 1, 1. This will completely clear program memory space. Should you desire to
only remove one program, the instruction “CP [Program Label]”, i.e. “CP TSTPGM”,  would clear only the
specified program. In this exercise only one program was entered, “CP TSTPGM” will clear it.

DVF - Delete User-Defined Variables and Flags.
By entering DVF, all of  the user defined variables will be removed. Although no flags were set in this
exercise, this command would clear them were they used.

IP - Initialize Parameters.
This instruction will restore all of the parameters to their factory default state.

After entering these instructions, a SAVE instruction should be entered.
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S e c t i o n  3
I n s t a l l i n g  a n d  M o u n t i n g  t h e  M i c r o L Y N X

S e c t i o n  O v e r v i e w

This section covers the installation of the optional expansion modules and panel mount procedures for the
MicroLYNX System.

Dimensional information.
Installation and removal of the optional expansion modules.
Mounting the MicroLYNX System to a panel.

D i m e n s i o n a l  I n f o r m a t i o n

Dimensions in Inches (mm)

I n s t a l l a t i o n  a n d  R e m o v a l  o f  t h e  O p t i o n a l
E x p a n s i o n  M o d u l e s

One of the powerful features of the MicroLYNX System is the extreme ease by which it can be configured
and installed.  There are three (3) bays in which expansion modules can be installed. The expansion modules
can be plugged into any available slot, with some exceptions. (See Section 11, Table 11.1 for details.) For
ease of configuration, ensure that the pull-up switches on the Isolated Digital I/O expansion module are in
the desired position prior to closing and mounting the MicroLYNX System. See Section 11: Configuring
and Using the Optional Expansion Modules for more information on this topic.

Figure 3.1: Dimensional Information

2.900
(73.66)

2X .300
(2X 7.62)

3.500
(88.90)

3.200
(81.28)

2.388
(60.66)

1.446
(36.73)

2X Ø 0.150
(2X Ø 3.81) 

 



19MicroLYNX  Hardware Reference R072706

Figure 3.2: MicroLYNX System with the Isolated Digital I/O Expansion Module installed in Slot #1

Figure 3.3: Installing the Optional Expansion Modules
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To install the expansion modules, the only tool required is a phillips head screwdriver. The installation steps
follow:

1) Remove the two screws [A]  from the MicroLYNX case.
2) Remove the side of the case. (See Figure 3.3)
3) Remove the cover from the slot you will be using.

NOTE: Some Expansion Modules may only be placed in certain slots.
Please refer to Section 11 (Configuring and Using Expansion Modules).

4) Insert Expansion Module into open slot, seating until module snaps into
place. (See Figure 3.3)

5) Replace the side of the case.
6) Insert and tighten screws.
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Figure 3.4: Panel Mounting the MicroLYNX

WARNING! Ensure that there is a
minimum 1.5” clearance on the fan
side of the case for air flow.

Mounting Screw Torque
Specification:

5 to 7 lb-in (0.60 to 0.80 N-m)

M o u n t i n g  t h e  M i c r o L Y N X  S y s t e m  t o  a  P a n e l

The MicroLYNX System can be mounted to a panel by using standard #6 hardware.  As the system has a
built-in cooling fan, no heat sinking is necessary.   When mounting the MicroLYNX System in an enclosure,
ensure that adequate space is available for air flow on the fan side of the MicroLYNX case. Mounting
screws should be tightend to 5-7 lb-in torque.
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S e c t i o n  4
P o w e r i n g  t h e  M i c r o L Y N X  S y s t e m

Sect ion  Overv iew

This section covers the power requirements for your MicroLYNX System.

Selecting a power supply.
Basic rules of wiring and shielding.
Power supply connection and requirements.
Recommended power supplies.

S e l e c t i n g  a  P o w e r  S u p p l y

S e l e c t i n g  a  M o t o r  S u p p l y  ( + V )

Proper selection of a power supply to be used in a motion system is as important as selecting the drive itself.
When choosing a power supply for a stepping motor driver, there are several performance issues that must
be addressed.  An undersized power supply can lead to poor performance, and possibly even damage, to
your MicroLYNX System.

T h e  P o w e r  S u p p l y  -  M o t o r  R e l a t i o n s h i p

Motor windings can be basically viewed as inductors.  Winding resistance and inductance result in an L/R
time constant that resists the change in current. To effectively manipulate the rate of charge, the voltage
applied is increased. When traveling at high speeds there is less time between steps to reach current. The
point where the rate of commutation does not allow the driver to reach full current is referred to as Voltage
Mode. Ideally you want to be in Current Mode, which is when the drive is achieving the desired current
between steps. Simply stated, a higher voltage will decrease the time it takes to charge the coil and, there-
fore, will allow for higher torque at higher speeds.

Another characteristic of all motors is back EMF.  Back EMF is a source of current that can push the output
of a power supply beyond the maximum operating voltage of the driver and, as a result, could damage the
stepper driver over a period of time.

T h e  P o w e r  S u p p l y  -  D r i v e r  R e l a t i o n s h i p

The MicroLYNX System is very current efficient as far as the power supply is concerned. Once the motor
has charged one or both windings of the motor, all the power supply has to do is replace losses in the
system. The charged winding acts as an energy storage in that the current will recirculate within the bridge,
and in and out of each phase reservoir. This results in a less than expected current draw on the supply.
Stepping motor drivers are designed with the intention that a user’s power supply output will ramp up to
greater or equal to the minimum operating voltage. The initial current surge is quite substantial and could
damage the driver if the supply is undersized. The output of the power supply could fall below the operating
range of the driver upon a current surge if it is undersized. This could cause the power supply to start
oscillating in and out of the voltage range of the driver and result in damage to either the supply, the driver
or both. There are two types of supplies commonly used, regulated and unregulated, both of which can be
switching or linear. All have their advantages and disadvantages.

R e g u l a t e d  v s .  U n r e g u l a t e d

An unregulated linear supply is less expensive and more resilient to current surges; however, the voltage
decreases with increasing current draw. This can cause problems if the voltage drops below the working range
of the drive. Also of concern are the fluctuations in line voltage. This can cause the unregulated linear supply
to be above or below the anticipated or acceptable voltage.
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A regulated supply maintains a stable output voltage, which is good for high speed performance. They are also
not bothered by line fluctuations; however, they are more expensive. Depending on the current regulation, a
regulated supply may crowbar or current clamp and lead to an oscillation that, as previously stated, can cause
damage to the driver and/or supply. Back EMF can cause problems for regulated supplies as well. The current
regeneration may be too large for the regulated supply to absorb. This could lead to an over voltage condition
which could damage the output circuitry of the MicroLYNX System. Non IMS switching power supplies and
regulated linear supplies with overcurrent protection are not recommended because of their inability to
handle the surge currents inherent in stepping motor systems.

W i r i n g  a n d  S h i e l d i n g

Noise is always present in a system that involves high power and small signal circuitry. Regardless of the
power configuration that you use in your system, there are some wiring and shielding rules that you should
follow to keep your noise-to-signal ratio as small as possible.

R u l e s  o f  W i r i n g

Power Supply and Motor wiring should be shielded twisted pair run separately from signal
carrying wires.
A minimum of 1 twist per inch is recommended.
Motor wiring should be shielded twisted pairs using 20 gauge wire for motor current less than
4.0 A and 18 gauge or better for motor current 4.0A or higher.
Power ground return should be as short as possible to established ground.
Power Supply wiring should be shielded twisted pairs.  Use 18 gauge wire if load is less than 4
amps, or 16 gauge for more than 4 amps.
Do not “Daisy-Chain” power wiring to system components.

R u l e s  o f  S h i e l d i n g

The shield must be tied to zero-signal reference potential. In order for shielding to be effective,
it is necessary for the signal to be earthed or grounded.
Do not assume that earth ground is true earth ground.  Depending on the distance to the main
power cabinet, it may be necessary to sink a ground rod at a critical location.
The shield must be connected so that shield currents drain to signal-earth connections.
The number of separate shields required in a system is equal to the number of independent
signals being processed plus one for each power entrance.
The shield should be tied to a single point to prevent ground loops.
A second shield can be used over the primary shield; however, the second shield is tied to
ground at both ends.

WARNING! When using an unregulated supply, ensure
that the output voltage does not exceed the maximum driver
input voltage due to variations in line voltage! It is
recommended that an input line filter be used on power
supply to limit voltage spikes to the system!

WARNING! A characteristic of all motors is back EMF. Back EMF
is a source of current that can push the output of a power supply
beyond the maximum operating voltage of the driver. Care
should be taken so that the back EMF does not exceed the
maximum input voltage rating of the MicroLYNX.The maximum
Specified Input Voltage of the MicroLYNX-4 and the MicroLYNX-7
includes Motor Back EMF, Power Supply Ripple and High Line.
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P o w e r  S u p p l y  C o n n e c t i o n  &  S p e c i f i c a t i o n

Power is connected to the MicroLYNX via connector P1.  The operating power for all optional expansion
boards is then regulated from this power by the MicroLYNX.

P o w e r  S u p p l y  S p e c i f i c a t i o n s

Recommended Type ................................................................. Unregulated DC
Ripple Voltage .......................................................................... ±10%

MicroLYNX - 4
Output Voltage ......................................................................... +12 to +48VDC
*Output Current ....................................................................... 2 Amps (Typical)

MicroLYNX - 7
Output Voltage ......................................................................... +24 to +75VDC
*Output Current ....................................................................... 3.5 Amps (Typical)
* The output current needed is dependant on the supply voltage, motor selection and load.

R e c o m m e n d e d  I M S  P o w e r  S u p p l i e s

The IP404 and IP804 are low-cost non-regulated linear power supplies which can handle varying load
conditions. They are available in either 120 or 240 VAC configuration.

Figure 4.1: MicroLYNX Power Connection
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AC Power
Connection

IP404 (MicroLYNX-4)
Input Range

120 VAC Versions ....................................................................................... 102-132 VAC
240 VAC Versions ....................................................................................... 204-264 VAC

Output
No Load Output Voltage* ................................................................. 43 VDC @ 0 Amps
Continuous Output Rating* ............................................................. 32 VDC @ 2 Amps
Peak Output Rating*......................................................................... 26 VDC @ 4 Amps

IP804 (MicroLYNX-7)
Input Range

120 VAC Versions ....................................................................................... 102-132 VAC
240 VAC Versions ....................................................................................... 204-264 VAC

Output
No Load Output Voltage* ................................................................. 76 VDC @ 0 Amps
Continuous Output Rating* ............................................................. 65 VDC @ 2 Amps
Peak Output Rating*......................................................................... 58 VDC @ 4 Amps

* All measurements were taken at 25°C, 120 VAC, 60 Hz.

N

Ensure the DC output of the power supply does not exceed the
maximum input voltage.

Al l  power supply wiring should be a shielded, twisted pair to
reduce system noise.
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S e c t i o n  5
M o t o r  R e q u i r e m e n t s

S e c t i o n  O v e r v i e w

This section covers the motor configurations for the MicroLYNX-4/7.

Selecting a motor.
Motor wiring.
Connecting the motor.

S e l e c t i n g  a  M o t o r

When selecting a stepper motor for your application, there are several factors that need to be taken into
consideration.

How will the motor be coupled to the load?
How much torque is required to move the load?
How fast does the load need to move or accelerate?
What degree of accuracy is required when positioning the load?

While determining the answers to these and other questions is beyond the scope of this document, they are
details that you must know in order to select a motor that is appropriate for your application.  These details
will effect everything from the power supply voltage to the type and wiring configuration of your stepper
motor, as well as the current and microstepping settings of your MicroLYNX System.

T y p e s  a n d  C o n s t r u c t i o n  o f  S t e p p i n g  M o t o r s

The stepping motor, while classed as a DC motor, is actually an AC motor that is operated by trains of
pulses. Though it is called a “stepping motor”, it is in reality a Polyphase Synchronous Motor. This means it
has multiple phases wound in the stator and the rotor is dragged along in synchronism with the rotating
magnetic field. The MicroLYNX System is designed to work with the following types of stepping motors:

1) Permanent Magnet (PM)
2) Hybrid Stepping Motors

Hybrid Stepping Motors combine the features of the PM Stepping Motors with the features of another type
of stepping motor called a Variable Reluctance Motor (VR), which is a low torque and load capacity motor
that is typically used in instrumentation.  The MicroLYNX System cannot be used with VR  motors as they
have no permanent magnet.

On Hybrid motors, the phases are wound on toothed segments of the stator assembly.  The rotor consists of
a permanent magnet with a toothed outer surface which allows precision motion accurate to within ± 3
percent. Hybrid Stepping Motors are available with step angles varying from 0.45° to 15°, with 1.8° being the
most commonly used. Torque capacity in hybrid steppers ranges from 5 - 8000 ounce-inches.  Because of
their smaller step angles, Hybrid motors have a higher degree of suitability in applications where precise
load positioning and smooth motion is required.

S i z i n g  a  M o t o r  f o r  Y o u r  S y s t e m

The MicroLYNX System contains a bipolar driver which works equally well with both bipolar and unipolar
motors (i.e. 8 and 4 lead motors, and 6 lead center tapped motors).

To maintain a given set motor current, the MicroLYNX System chops the voltage using a constant 20kHz
chopping frequency and a varying duty cycle.  Duty cycles that exceed 50% can cause unstable chopping.
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This characteristic is directly related to the motor’s winding inductance.  In order to avoid this situation, it is
necessary to choose a motor with a low winding inductance. The lower the winding inductance, the higher
the step rate possible.

W i n d i n g  I n d u c t a n c e

Since the driver integrated into the MicroLYNX System is a constant current source, it is not necessary to
use a motor that is rated at the same voltage as the supply voltage.  What is important is that the
MicroLYNX System is set to the motor’s rated current. See Section 6: Controlling The Output Current  for
more details. As was discussed in the previous section, Power Supply Requirements, the higher the voltage
used the faster the current can flow through the motor windings.  This, in turn, means a higher step rate or
motor speed.  Care should be taken not to exceed the maximum voltage of the driver. Therefore, in choosing a
motor for a system design, the best performance for a specified torque is a motor with the lowest possible
winding inductance used in conjunction with highest possible driver voltage.  The winding inductance will
determine the motor type and wiring configuration best suited for your system. While the equation used to size
a motor for your system is quite simple, several factors fall into play at this point. The winding inductance of a
motor is rated in milliHenrys (mH) per Phase.  The amount of inductance will depend on the wiring configura-
tion of the motor.

The per phase winding inductance specified may be different than the per phase inductance seen by your
MicroLYNX System depending on the wiring configuration used. Your calculations must allow for the actual
inductance that the driver will see based upon the motor’s wiring configuration.

Figure 5.1A shows a stepper motor in a series configuration.  In this configuration, the per phase inductance
will be 4 times that specified.  For example: a stepping motor has a specified per phase inductance of 1.47mH.
In this configuration the driver will see 5.88 mH per phase.

Figure 5.1B shows an 8 lead motor wired in parallel. Using this configuration, the per phase inductance seen
by the driver will be as specified. Using the following equation, we will show an example of sizing a motor for
a MicroLYNX-4 used with an unregulated power supply with a minimum voltage (+V) of 18 VDC:

.2 X 18 = 3.6  mH

The maximum per phase winding inductance we can use is 3.6 mH.

Figure 5.1 A & B: Per Phase Winding Inductance
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 Seen By the Driver
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Maximum Motor Inductance (mH per Phase) =
.2 X Minimum Supply Voltage

NOTE: In calculating the maximum phase
inductance, the minimum supply output voltage
should be used when using an unregulated
supply.

R e c o m m e n d e d  I M S  M o t o r s

IMS stocks the following Enhanced 1.8° Hybrid Stepping Motors that are recommended for the MicroLYNX
System.  These motors use a unique relationship between the rotor and stator to generate more torque per frame
size while ensuring more precise positioning and increased accuracy. The special design allows the motors to
provide higher torque than standard stepping motors while maintaining a steadier torque and reducing torque
drop-off. The motors are available in 3 stack sizes, single or double shaft, with or without encoders. For more
detailed information on these motors, please see the Product Data Sheets on the IMD CD or the IMS
website at http//:www.imshome.com/.

17 Frame (MicroLYNX - 4)
Single Shaft Double Shaft
M-1713-1.5S ............................................................................. M-1713-1.5D
M-1715-1.5S ............................................................................. M-1715-1.5D
M-1719-1.5S ............................................................................. M-1719-1.5D

23 Frame (MicroLYNX - 4)
Single Shaft
M-2218-2.4S
M-2222-2.4S
M-2231-2.4S

Double Shaft
M-2218-3.0S ............................................................................. M-2218-3.0D
M-2222-3.0S ............................................................................. M-2222-3.0D
M-2231-3.0S ............................................................................. M-2231-3.0D

23 Frame (MicroLYNX - 7)
Single Shaft Double Shaft
M-2218-6.0S ............................................................................. M-2218-6.0D
M-2222-6.0S ............................................................................. M-2222-6.0D
M-2231-6.0S ............................................................................. M-2231-6.0D

34 Frame (MicroLYNX - 7)
Single Shaft Double Shaft
M-3424-6.3S ............................................................................. M-3424-6.3D
M-3431-6.3S ............................................................................. M-3417-6.3D
M-3447-6.3S ............................................................................. M-3447-6.3D

I M S  I n s i d e  O u t  S t e p p e r  M o t o r s

The new Inside Out Stepper  (IOS) Motors  were designed by IMS to bring versatility to small motors using
a unique multi-functional, hollow-core design.
These versatile new motors can be converted to a ball screw linear actuator by mounting a miniature ball
screw to the front shaft face. Ball screw linear actuators offer long life, high efficiency and can be field
retrofitted. There is no need to throw the motor away due to wear of the nut or screw.

N
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The IOS motors offer the following features:

The shaft face diameter offers a wide choice of threaded hole patterns for coupling.
The IOS motor can be direct coupled in applications within the torque range of the motor,
eliminating couplings and increasing system efficiency.
The IOS motor can replace gearboxes in applications where gearboxes are used for inertia
dampening between the motor and the load.  The induced backlash from the gearbox is
eliminated providing improved bi-directional position accuracy.
Electrical or pnuematic lines can be directed through the center of the motor enabling the
motors to be stacked end-to-end or applied in robotic end effector applications.  The through
hole is stationary preventing cables from being chaffed by a moving hollow shaft.
Light beams can be directed through the motor for refraction by a mirror or filter wheel
mounted on the shaft mounting face.
The IOS motor is adaptable to valves enabling the valve stem to protrude above the motor
frame. The stem can be retrofitted with a dial indicator showing valve position.
The motor is compatible with IMS bipolar drivers, keeping the system cost low.
The IOS motor can operate up to 3000 rpm’s.

The IOS motor is available in the following frames:

MicroLYNX-4/-7
IMS P/N

17 Frame ................................................................................... M3-1713-IOS
MicroLYNX-7

23 Frame ................................................................................... M3-2220-IOS
34 Frame ................................................................................... M3-3424-IOS
42 Frame ................................................................................... M3-4247-IOS

M o t o r  W i r i n g

As with the power supply wiring,  motor wiring should be run separately from logic wiring to minimize noise
coupled onto the logic signals.  Motor cabling exceeding 1’ in length should be shielded twisted pairs to
reduce the transmission of EMI (Electromagnetic Interference) which can lead to rough motor operation and
poor system performance overall.  For more information on wiring and shielding, please refer to Rules of
Wiring and Shielding in Section 4 of this manual.

NOTE: The physical direction of the motor with
respect to the direction input will depend upon
the connection of the motor windings. To switch
the direction of the motor with respect to the
direction input, switch the wires on either
phase A or phase B outputs.

N

WARNING! Do not connect or disconnect
motor or power leads with power applied!

WARNING! Motor rotation will be reversed when
switching from a MicroLYNX-4 to a MicroLYNX-7.
Make connections accordingly.
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Following are the recommended motor cables:

Dual Twisted Pair Shielded (Separate Shields)

< 5 feet ..................................................................... Belden Part# 9402 or equivalent 20 Gauge
> 5 feet ..................................................................... Belden Part# 9368 or equivalent 18 Gauge

When using a bipolar motor, the motor must be within 100 feet of the drive.

C o n n e c t i n g  t h e  M o t o r

The motor leads are connected to the following connector pins, which are clearly labeled for ease of use:

Phase     Pin
Phase B\ ................................................................................... 4
Phase B .................................................................................... 3
Phase A\ .................................................................................. 2
Phase A .................................................................................... 1

S e r i e s  C o n n e c t i o n

A series motor configuration would typically be
used in applications where a higher torque at low
speeds is needed. Because this configuration has
the most inductance, the performance will start to
degrade at higher speeds. Use the per phase (or
unipolar) current rating as the peak output
current, or multiply the bipolar current rating by
1.4 to determine the peak output current.

P a r a l l e l  C o n n e c t i o n

An 8 lead motor in a parallel configuration
offers  more stability but lower torque at
lower speeds, but because of the lower
inductance there will be higher torque at
higher speeds. Multiply the per phase (or
unipolar) current rating by 1.96, or the
bipolar current rating by 1.4 to determine the
peak output current.

Figure 5.2: 8 Lead Motor, Series Connection Figure 5.3: 8 Lead Motor, Parallel Connection

PHASE APHASE A

PHASE APHASE A

PHASE BPHASE B

PHASE BPHASE B

PHASE APHASE A

PHASE APHASE A

PHASE BPHASE B

PHASE BPHASE B

WARNING! Motor rotation will be reversed when
switching from a MicroLYNX-4 to a MicroLYNX-7.
Make connections accordingly.

8  L e a d  M o t o r s

For the systen designer, 8 lead motors offer a high degree of flexibility in that they may be connected in series or
parallel, thus satisfying a wide range of applications.
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H a l f  C o i l  C o n f i g u r a t i o n

As previously stated, the half coil configura-
tion uses 50% of the motor phase windings.
This gives lower inductance, hence, lower
torque output.  As with the parallel connec-
tion of 8 lead motor, the torque output will be
more stable at higher speeds. This configura-
tion is also referred to as half copper.  In
setting the driver output current, multiply the
specified per phase (or unipolar) current
rating by 1.4 to determine the peak output
current.

F u l l  C o i l  C o n f i g u r a t i o n

The full coil configuration on a 6 lead motor
should be used in applications where higher
torque at lower speeds is desired.  This configu-
ration is also referred to as full copper. Use the
per phase (or unipolar) current rating as the peak
output current.

6  L e a d  M o t o r s

As with 8 lead stepping motors, 6 lead motors have two configurations available for high speed or high
torque operation. The higher speed configuration, or half coil, is so described because it uses one half of
the motor’s inductor windings.  The higher torque configuration, or full coil, uses the full windings of the
phases.

Figure 5.5: 6 Lead Motor, Full Coil ConnectionFigure 5.4: 6 Lead Motor, Half Coil Connection

Figure 5.6: 4 Lead Motor

4  L e a d  M o t o r s

4 lead motors are the least flexible but
easiest to wire.  Speed and torque will
depend on winding inductance. In
setting the driver output current,
multiply the specified phase current
by 1.4 to determine the peak output
current.
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PHASE APHASE A
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PHASE BPHASE B
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S e c t i o n  6
C o n t r o l l i n g  t h e  O u t p u t  C u r r e n t  a n d

R e s o l u t i o n

S e c t i o n  O v e r v i e w

This section covers the following current control features of the MicroLYNX System:

Current control variables.
Determining the output current.
Setting the output current.
Setting the motor resolution.

C u r r e n t  C o n t r o l  V a r i a b l e s

One of the unique and powerful features of the MicroLYNX is the precision current control available
through the instruction set.  Unlike most stepper drives, which only offer the capability of controlling run
current and hold current, the MicroLYNX also has the capability of setting the acceleration current.  By
setting the acceleration current to a higher value, the system designer can deliver more power to the system
at the time when it is needed the most: when system inertia must be overcome. Afterwards, when the motor
has reached peak velocity, the run current can be set to a lower value, thus reducing motor heating and
improving system power efficiency.  See Figure 6.1 and Table 6.1 for the current control variables.

Figure 6.1: Motor Current Control Variables (Values set are for illustration purposes only)
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Table 6.1: Motor Current Control Variables

D e t e r m i n i n g  t h e  O u t p u t  C u r r e n t

Stepper motors can be configured as 4, 6 or 8 leads. Each configuration requires different currents. Shown
below are the different lead configurations and the procedures to determine the peak per phase output
current setting that would be used with different motor/lead configurations.

4  L e a d  M o t o r s

Multiply the specified phase current by 1.4 to determine the peak output current.

6  L e a d  M o t o r s

A 6 lead motor can be configured two ways: in either the Half Coil Configuration (high speed) or the Full
Coil Configuration (higher torque). The current calculation is different for each configuration.

:elpmaxE
:A0.2fotnerrucesahpdeificepsasahrotomdaeL4A

kaePspmA8.2=4.1XA0.2
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elpmaxE :
asahnoitarugifnocliocflahnirotomdael6A

.A0.3fotnerrucesahpdeificeps

kaePspmA2.4=4.1XA0.3

H a l f  C o i l  C o n f i g u r a t i o n

When configuring a 6 lead motor in the half coil configuration (connected from one end of the coil to the
center-tap), multiply the specified per phase (or unipolar) current rating by 1.4 to determine the peak output
current.

F u l l  C o i l  C o n f i g u r a t i o n

When configuring the motor so that full coil is used (connected from end-to-end with the center-tap
floating) use the per phase (or unipolar) current rating as the peak output current.

8  L e a d  M o t o r s

S e r i e s  C o n f i g u r a t i o n

When configuring the motor windings in series, use the per phase (or unipolar) current rating as the peak
output current, or multiply the bipolar current rating by 1.4 to determine the peak output current.

P a r a l l e l  C o n f i g u r a t i o n

When configuring the motor windings in parallel, multiply the per phase (or unipolar) current rating by 2.0,
or the bipolar current rating by 1.4 to determine the peak output current.

elpmaxE :
asahnoitarugifnocliocllufnirotomdael6A

.A0.3fotnerrucesahpdeificeps

kaePspmA0.3=esahprepA0.3

1#elpmaxE :
asahnoitarugifnocseiresnirotomdael8nA

.A0.3fotnerrucralopinudeificeps

kaePspmA0.3=esahprepA0.3

2#elpmaxE :
ahtiwnoitarugifnocseiresnirotomdael8nA

.A8.2fotnerrucralopibdeificeps

kaePspmA29.3=4.1X8.2
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1#elpmaxE :
asahnoitarugifnoclellarapnirotomdael8nA

.A0.2fotnerrucralopinudeificeps

kaePspmA0.4=0.2XesahprepA0.2

2#elpmaxE :
ahtiwnoitarugifnoclellarapnirotomdael8nA

.A8.2fotnerrucralopibdeificeps

kaePspmA29.3=4.1X8.2

S e t t i n g  t h e  O u t p u t  C u r r e n t

The output current on the MicroLYNX is set in software. As previously mentioned, the MicroLYNX differs
from other step motor drivers in that the acceleration current can also be set in addition to the run current
and holding current.

There are 3 variables in the MicroLYNX instruction set to set these current values:

MAC: Motor Acceleration Current
This value will be used by the MicroLYNX whenever velocity is changing, therefore it will also
be the value used when the motor is decelerating.

MRC: Motor Run Current
This value will be used by the MicroLYNX whenever the motor is at peak velocity.

MHC: Motor Holding Current
This value will be used by the MicroLYNX when motion has ceased.  The MicroLYNX will
change to the hold current setting AFTER the time specified by the MSDT and HCDT vari-
ables.

(See Figure 6.1 and Table 6.1 in the beginning of this section for more detail on these variables and their
setup.)

E x a m p l e  C u r r e n t  S e t t i n g

For purpose of example we will set the acceleration current to 80%, the run current to 45%, and the holding
current to 15%. We will allow the motor 2 seconds to settle into place and delay .5 seconds before reducing
the current to the holding value.

MAC=80
MRC=45
MHC=15
MSDT=2000 ‘motor settling time = 2 seconds
HCDT=500 ‘hold current delay time = 0.50 seconds
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S e t t i n g  t h e  M o t o r  R e s o l u t i o n

The output resolution of the drive section of the MicroLYNX is set by the MSEL variable. By viewing the
table on the right, you can see that there are fourteen (14) resolution settings available with the MicroLYNX.
These settings may be changed on-the-fly in either immediate mode or in a program. The operation of this
variable is illustrated in the following exercise.
In this excercise we will write a short program that will simply slew the motor and cycle through a few of the
binary microstep resolution settings.  The lower the resolution is, the higher the speed of the motor.
Enter the following program into the text editor window of the IMS Terminal:

MAC=100 'set acceleration current to 1005%
MRC=100 'set run current to 100%

PGM 200 'start program at address 200
SLEW 8000 'slew the motor at 4000 munits/sec
HOLD 1 'suspend prog. until velocity

 change completes
MSEL=128 'set resolution to 128 msteps/step
DELAY 1000 'delay program 1 sec.
MSEL=64 'set resolution to 64 msteps/step
DELAY 1000 'delay program 1 sec.
MSEL=32 'set resolution to 32 msteps/step
DELAY 1000 'delay program 1 sec.
MSEL=16 'set resolution to 16 msteps/step
DELAY 1000 'delay program 1 sec.
MSEL=8 'set resolution to 8 msteps/step
DELAY 10000
END
PGM

Transfer the program to the MicroLYNX by clicking the menu item
“Transfer > Download” and selecting “Edit window” as the source.
Run the program by typing “EXEC 200” in the terminal.  The motor
should speed up as it cycles through the resolution setting.
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Table 6.2: Microstep Resolution Settings
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S e c t i o n  7
T h e  C o m m u n i c a t i o n s  I n t e r f a c e

Sect ion  Overv iew

The basic MicroLYNX features two communication interfaces: RS-232 and RS-485.  For both channels the
BAUD rate is software configured using the BAUD variable to 4800, 9600, 19200 or 38400 bits/sec. The
factory default is set to 9600 bits/sec. Default data settings are 8 data bits, 1 stop bit and no parity.

A host computer can be connected to either interface to provide commands to the MicroLYNX System or to
multiple MicroLYNX nodes in a system.  Since most personal computers are equipped with an RS-232 serial
port, it is most common to use the RS-232 interface for communications from the host computer to the
MicroLYNX.  You may also use the optional IMS RS-232 Communications Cable, IMS Part #       MX-CC100-
000. You will typically want to use this interface option if your Host PC will be within 50 feet of your system.
Should your system design place the MicroLYNX at a distance greater than 50 feet, it will be necessary for
you to use the RS-485 interface option.  You can accomplish this by using either an RS-232 to RS-485
converter, such as the converter sold by IMS (Part # CV-3222), or installing an RS-485 board in an open slot
in your host PC.

Covered in detail in this section are:

RS-232 interface, single MicroLYNX System.
RS-232 interface, multiple MicroLYNX System.
RS-485 interface, single MicroLYNX Interface.
RS-485 interface, multiple MicroLYNX System.
MicroLYNX modes of operation.
MicroLYNX module communication modes.

C o n n e c t i n g  t h e  R S - 2 3 2  I n t e r f a c e

S i n g l e  M i c r o L Y N X  S y s t e m

In systems with a single MicroLYNX, also referred to as Single Mode, the MicroLYNX is connected directly
to a free serial port of the Host PC.  Wiring and connection should be performed in accordance with the
following table and diagram.  You may also use the optional IMS RS-232 Communications Cable, IMS Part #
MX-CC100-000.  In this mode the PARTY ADDRESS switches will be in the OFF position and the PARTY
Flag will be set to 0 in software.  This is the factory default setting.  Please be aware that you cannot
communicate with the MicroLYNX in single mode unless those conditions exist.

WARNING! Failure to connect communications
ground as shown may result in damage to the Control
Module and/or Host!

NOTE! If using the RS-232 Interface Option, the Host PC
MUST be less than 50 feet from the Control Module.  If
your system will be greater than 50 feet from the Host PC
you must use the RS-485 interface.

N
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Figure 7.1: Connecting the RS-232 Interface, Single MicroLYNX System

Table 7.1:  Wiring Connections, RS-232 Interface, Single MicroLYNX System

The 9 Pin Serial Port to 10 Pin Header interface may be connected using a pre-assembled Communications
Cable from IMS. Order Part # MX-CC100-000.

M u l t i p l e  M i c r o L Y N X  S y s t e m s

When connecting multiple MicroLYNX nodes in a system using the RS-232 interface it is necessary to
establish one MicroLYNX as the HOST.  This MicroLYNX will be connected to the Host PC exactly as the
system using a single MicroLYNX. The system HOST is established by setting the HOST Flag to True (1) in
software. The remaining MicroLYNX nodes in the system must then be connected to the HOST MicroLYNX
using the RS-485 interface and will have their HOST Flag set to 0.

In this interface configuration, Host PC communications will be received by the Host MicroLYNX via RS-232
and forwarded to all of the other MicroLYNX nodes in the system via the RS-485 channel. Responses from
the individual nodes in the system will be routed back to the Host MicroLYNX via the RS-485 channel, then
internally converted to RS-232 before being forwarded back to the Host PC.

In systems with multiple MicroLYNX nodes, it is necessary to communicate with the Host MicroLYNX using
PARTY Mode of operation.  The MicroLYNX nodes in the system are configured for this mode of operation
by setting a unique party address using the address switches, or setting the PARTY Flag to True (1) in
software.  It is necessary for all of the system nodes to have this configuration selected.
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Pin 2: RS-232 Transmit Data (TX)
Pin 3: RS-232 Receive Data (RX)

Pin 7: Communications Ground

25 Pin Serial COMM Port
on back of PC

Pin 2: RS-232 Receive Data (RX)
Pin 3: RS-232 Transmit Data (TX)

Pin 5: Communications Ground
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When operating in PARTY Mode, each MicroLYNX in the system will need a unique address to identify it in
the system.  This can be done using configuration switches A0-A2, or by using the software command SET
DN.  For example, to set the name of a controller to "A" you would use the following command: SET DN =
"A". The factory default name is "!". To set the address with the configuration switches use the following
table:

The party address switches provide the simplest means for setting up PARTY operation for up to seven (7)
MicroLYNX. In setting up your system for PARTY operation via software, the most practical approach
would be to observe the following steps:

1. Connect the Host MicroLYNX to the Host PC configured for single mode operation.
2. Establish communications with the HOST MicroLYNX. (For help in doing this, see Software

Reference: Using the IMS Terminal.) Using the Command: SET DN or the configuration
switches; give the controller a unique name.  If using the software command, this can be any
upper or lower case ASCII character or number 0-9. Save the name using the command SAVE.

3. Set the appropriate HOST and PARTY configuration in accordance with Table 7.3 and Figure
7.2.  Remove power.

4. Connect the next MicroLYNX in the system in accordance with Table 7.3 and Figure 7.2,
setting the Binary switches A0-A2  to select an address A-G. (See Table 7.2)

5. Apply power to the system and establish communications with this module using its unique
I.D. according to Table 7.2.

6. Repeat the last two steps for each additional MicroLYNX in the system. Ensure a different
address is used for each additional unit.

WARNING! Failure to connect communications
ground as shown may result in damage to the Control
Module and/or Host!

NOTE! If using the RS-232 Interface Option, the Host PC
MUST be less than 50 feet from the Control Module.  If
your system will be greater than 50 feet from the Host PC
you must use the RS-485/RS-485 Interface.

N

Table 7.2: Party Mode Address Configuration Switch Settings

sehctiwSnoitarugifnoCsserddAedoMytraP

sserddA 2A 1A 0A

enoN FFO FFO FFO

A FFO FFO NO

B FFO NO FFO

C FFO NO NO

D NO FFO FFO

E NO FFO NO

F NO NO FFO

G NO NO NO
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Table 7.3: Connections and Settings, RS-232 Interface, Multiple MicroLYNX System

Figure 7.2: RS-232 Interface, Multiple MicroLYNX System
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D a t a  C a b l e  T e r m i n a t i o n  R e s i s t o r s

Data Cable lengths greater than 15 feet (4.5 meters) are susceptible to signal reflection and/or noise. IMS recommends
120Ω termination resistors in series with 0.1µf capacitors at both ends of the Data Cables. For systems with Data
Cables 15 feet (4.5 meters) or less, the termination resistors are generally not required.

NOTE: When the Host = 1, the MicroLYNX acts as a Comm Relay.
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Mating Com Connector: AMP P/N 746285-1
Ribbon Cable: 3M P/N 3365/10

Connect ing  the  RS -485 In ter face

S i n g l e  M i c r o L Y N X  S y s t e m

In a Single Controller System, the RS-485 interface
option would be used if the MicroLYNX is located
at a distance greater than 50 feet from the Host PC.
Since most PC’s do not come with an RS-485 board
pre-installed, you will have to install an RS-485
board in an open slot in your PC, or purchase an
RS-232 to RS-485 converter. If you are using a 4
wire RS-485 system, you can also use the CV-3222
RS-232 to RS-422 converter sold by IMS. For
wiring and connection information, please use the
following table and diagram.

Figure 7.3: RS-485 Interface, Single MicroLYNX System

Table 7.4: RS-485 Interface Connections
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in a Single MicroLYNX System using the
RS-485 Interface.

N
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M u l t i p l e  M i c r o L Y N X  S y s t e m

When using the RS-485 interface in a Multiple MicroLYNX System, it is not necessary for a  MicroLYNX to
be set as the Host when connected to a PC. All MicroLYNX nodes in the system should have their HOST
flag set to False (0) (Factory Default).  The Host PC will be equipped with an RS-485 board or RS-232 to RS-
485 converter.  In systems with multiple MicroLYNX nodes, it is necessary to communicate with the system
nodes using PARTY Mode of operation.  The MicroLYNX nodes in the system are configured for this mode
of operation by setting the Party Address Switches as shown in Table 7.5. It is necessary for all of the nodes
in a system to have this configuration selected.  When operating in PARTY Mode, each MicroLYNX node in
the system requires a unique address (name) to identify it in the system.  This can be done using configura-
tion switches A0-A2, or by using the software command SET DN.  For example, to set the name of a
controller to “A” you would use the following command: SET DN = “A”. The factory default name is “!”. To
set the address of the controller using the configuration switches use Table 7.5.

Table 7.5: Party Mode Address Configuration Switch Settings

sehctiwSnoitarugifnoCsserddAedoMytraP

sserddA 2A 1A 0A
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A FFO FFO NO

B FFO NO FFO
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D NO FFO FFO

E NO FFO NO

F NO NO FFO

G NO NO NO

MicroLYNX

TX+

TX-

RX+

RX-

CGND

B
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2 Wire RS-485

GND

Figure 7.4: Half Duplex Set, Single MicroLYNX System

H a l f  D u p l e x  S e t

If you are using a two wire RS-485 system, the MicroLYNX may be configured as shown in Figure 7.4.



41MicroLYNX  Hardware Reference R072706

Figure 7.5: RS-485 Interface, Multiple MicroLYNX System

It is also possible to communicate with a MicroLYNX in the system in single mode by sending it a command
(with address) to clear the party flag and then communicate with it as in single mode (no line feed terminator)
then reset the PARTY Flag when done.
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Table 7.6: RS-485 Interface Connections and Settings, Multiple MicroLYNX System
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D a t a  C a b l e  T e r m i n a t i o n  R e s i s t o r s

Data Cable lengths greater than 15 feet (4.5 meters) are susceptible to signal reflection and/or noise. IMS
recommends 120Ω termination resistors in series with 0.1µf capacitors at both ends of the Data Cables. For
systems with Data Cables 15 feet (4.5 meters) or less, the termination resistors are generally not required.
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M i c r o L Y N X  M o d e s  o f  O p e r a t i o n

There are three modes of operation for the MicroLYNX.  These are Immediate Mode, Program Mode and
EXEC Mode.

I m m e d i a t e  M o d e

In this mode the MicroLYNX responds to instructions from the user that may be a result of the user typing
instructions directly into a host terminal, or of a user program running on the host which communicates with
the MicroLYNX.

P r o g r a m  M o d e

The second mode of operation of the MicroLYNX is Program Mode.  All user programs are entered in this
mode.  Unlike the other modes of operation, no commands or instructions can be issued to the MicroLYNX
in Immediate Mode.  This mode is exclusively for entering programs for the MicroLYNX. The command to
enter Program Mode is PGM  <address>. When starting Program Mode, you must specify at what address
to enter the program instructions in the program space.  Simply type PGM again when you have finished
entering your program commands to go back to Immediate Mode.

E X E C  M o d e

In EXEC Mode a program is executed either in response to the EXEC instruction from the user in Immediate
Mode, or in response to a specified input. While the MicroLYNX is running a program, the user may still
communicate with it in Immediate Mode. As part of a user program, the MicroLYNX may start a second task
using the RUN instruction.  Thus, there can be two tasks running on the MicroLYNX at the same time, a
foreground task (started by the EXEC instruction in Immediate Mode) and a background task (started by the
RUN instruction in Immediate Mode or EXEC Mode).

MicroLYNX Commun icat ion  Modes

When the MicroLYNX is operating in Immediate Mode, there are two methods of communicating. The first is
ASCII where the instructions are communicated to the MicroLYNX in the form of ASCII mnemonics and
data is also given in ASCII format. The second is binary where the instruction is in the form of an OpCode
and numeric data is given in IEEE floating point hex format.  In binary mode, there is also the option of
including a checksum to ensure that information is received properly at the MicroLYNX. The BIO flag
controls the method of communication. When it is True (1) the binary method should be used, and when it is
False (0) the ASCII method should be used.

Note: A delay time between command requests to the MicroLynx must be considered to allow the MicroLynx
time to interpret a command and answer the host before a subsequent command can be sent. The time
between requests is dependent on the command and the corresponding response from the MicroLynx.

A S C I I

ASCII is the most common mode of communicating with the MicroLYNX System.  It allows the use of readily
available terminal programs such as HyperTerminal, ProComm  and the new LYNX Terminal.

When using the ASCII method of communications, the MicroLYNX tests for four special characters each
time a character is received.  These characters are given in the following table along with an explanation of
what occurs when the character is received.

The command format in ASCII mode when the MicroLYNX is in Single Mode (PARTY = FALSE) is:

<Mnemonic><white space><ASCII data for 1st parameter>, <ASCII data for 2nd parameter>, … , <ASCII data
for nth parameter><CR/LF>

The mnemonics for MicroLYNX instructions, variables, flags and keywords are given in Section 16 of this
document. White space is at least one space or tab character. CR/LF represent the carriage return line feed
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characters that are transmitted in response to the Enter key on the keyboard provided the ASCII setup
specifies “Send line feeds with line ends”.  Note that there need not be a space between the data for the last
parameter and the CR/LF.  Also note that if there is only one parameter, the CR/LF would immediately follow
the data for that parameter.

The command format in ASCII mode, when the MicroLYNX is in Party Mode (PARTY = TRUE), would be
identical to that in Single Mode with the exception that the entire command would be preceded by the
MicroLYNX’s address character (stored in DN) and terminated by a CTRL-J rather than ENTER:

<Address character><Mnemonic><white space><ASCII data for 1st parameter>, <ASCII data for 2nd param-
eter>, … , <ASCII data for nth parameter><CTRL-J>

B i n a r y

Binary mode communications is faster than ASCII and would most
likely be used in a system design where the communication speed
is critical to system operation. This mode cannot be used with
standard terminal software.

The command format in binary mode when the MicroLYNX is in
Single Mode (PARTY = FALSE) is:

<20H><character count><opcode><Field type for 1st

parameter><IEEE hex data for 1st parameter><0EH><Field type for
2nd parameter><IEEE hex data for 2nd parameter><0EH> … <Field
type for nth parameter><IEEE hex data for nth parameter><optional
checksum>

Note that <20H> is 20 hex, the character count is the number of
characters to follow the character count not including the
checksum if one is being used.  The OpCodes for MicroLYNX
instructions, variables, flags and keywords are given in Sections 15 and 16 of this document.  The Field type
byte will be one of the following based on the type of data that is expected for the specific parameter:

<0EH> is 0E hex, which is a separator character in this mode.  Finally, the optional checksum will be included
if CSE is TRUE and excluded if it is FALSE.  If included, the checksum is the low eight bits of the comple-
mented sixteen-bit sum of the address field (20H here), character count, OpCode, all data fields and separa-
tors (0E hex).

Table 7.8: Binary Hex Codes

sedoCxeHyraniB

edoCxeH epyTataD

10 txeTlebaL

20 txeTIICSA

30 dengisnuetyb1

40 dengisetyb2

50 dengisnuetyb2

60 dengisetyb4

70 dengisnuetyb4

80 taolfetyb4

Table 7.7: ASCII Mode Special Command Characters
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S e c t i o n  O v e r v i e w

The CAN  (Controller Area Network) bus is a high-integrity serial data communications bus for real-time
applications originally developed for the automotive industry.  Because of its high speed, reliability and
robustness, CAN is now being used in many other automation and industrial applications. Using the CAN
bus to network controllers, sensors, actuators, etc.,  allows the designer to reduce design time and improve
reliability because of readily available components and fewer connections.

Please refer to “CAN In Automation” (CIA)  for an overview, details, and CAN standards at:
http://www.can-cia.de/can/

The MicroLYNX System can be purchased with the capabiltiy to connect to a Controller Area Network
(CAN) bus in place of the standard 2 Port RS-232/RS-485 interface. The MicroLYNX with this option
conforms to the CAN2.0B Active protocol. CAN2.0B is fully backwards compatible with CAN2.0A, therefore
the MicroLYNX can be used on a network with CAN 2.0A devices. There are two receive message frames
and one transmit message frame. The CAN version of the MicroLYNX can also be optionally outfitted with
RS-232 or RS-485 expansion modules for asynchronous communications.

Covered in this section are:
Connecting and configuring the optional Controller Area Network (CAN) bus.
Configuring the CAN Module.
The CAN Communication Dongle
Setting up Communications with the MicroLYNX CAN.
Upgrading the MicroLYNX via CAN.

C o n n e c t i n g  t o  t h e  C A N  B u s

To connect to the CAN bus, the only necessary connections are CAN H & CAN L.  Since the majority of
CAN cabling consists of shielded twisted pair cable, the shield can be connected to the SHIELD connection
of the MicroLYNX communications connector. (See Table 8.1 for pin configuration.)

Figure 8.1: Devices on a CAN Bus
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Figure 8.2: Connecting to the CAN Bus
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1 )DNGC(-V .C.N
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5 .C.N DLEIHS

6 GIFNOC/ .C.N

7 .C.N H_NAC

8 .C.N

9 .C.N

01 GIFNOC/

Table 8.1 CAN Pin Configuration

U s i n g  t h e  C A N  M o d u l e

The format of all MicroLYNX commands remain unchanged when using the MicroLYNX CAN Module.  The
CAN Protocol limits the amount of data to be transmitted in a message frame to 8 bytes.  Because Micro-
LYNX commands can be longer than 8 bytes, the MicroLYNX CAN module employs a double buffer scheme.
Each enabled receive message frame will buffer a maximum of 64 bytes of data.  Once the CAN Module
detects a complete MicroLYNX command, the complete command is queued to a 128-byte buffer for transfer
to the MicroLYNX.

Any response from the MicroLYNX is queued to a 256-byte buffer and is transferred on the CAN bus when
the transmit message frame is enabled. The system designer must be careful not to generate MicroLYNX
code that will overflow the 128-byte and 256-byte buffers.  All buffers are circular and no checks are made
for overflow.

IMPORTANT: If the CAN module detects CAN errors and initiates “Bus Off”, the CAN controller is shut
down and must be power cycled.

The IMS Terminal communications software, which ships with the MicroLYNX System, contains a CAN
configuration utility to aid in configuring the CAN module. This utility can be accessed via the “View” menu
item on the IMS Terminal.

NOTE: The MicroLYNX must be in ASCII Communications Mode. Once configured to issue commands in
ASCII, terminate with a carriage return <cr> in Single Mode or a line feed <lf> in Party Mode.



46 MicroLYNX  Hardware Reference R072706

yrammuSdnammoCnoitarugifnoCNAC

noitpircseD egasU/dnammoC elpmaxEegasU

sretsigeRNACezilaitinI TINI TINI

sretsigeRgnimiTtiBNACteS >tigidxeh<>tigidxeh<=0RTB
>tigidxeh<>tigidxeh<=1RTB

94=0RTB
43=1RTB

sretsigeRksaMlabolGteS

>tigidxeh<>tigidxeh<=0SMG
>tigidxeh<>tigidxeh<=1SMG

>tigidxeh<>tigidxeh<=0LMGU
>tigidxeh<>tigidxeh<=1LMGU
>tigidxeh<>tigidxeh<=0LMGL
>tigidxeh<>tigidxeh<=1LMGL

FF=0SMG
FF=1SMG

FF=0LMGU
FF=1LMGU
FF=0LMGL
8F=1LMGL

semarFegasseMputeS >galfDIdednetxe<>galfdilav<>#emarf<=MRF 012=MRF

noitartibrAemarFegasseMteS
sretsigeR

>tigidxeh<>tigidxeh<>#emarf<=0RAU
>tigidxeh<>tigidxeh<>#emarf<=1RAU
>tigidxeh<>tigidxeh<>#emarf<=0RAL
>tigidxeh<>tigidxeh<>#emarf<=1RAL

3A2=0RAU
002=1RAU
002=0RAL
002=1RAL

edoMXNYLorciM >galf<=EDOML 0=EDOML

sserddAytraPXNYLorciM >sserdda<=RDDAL X=RDDAL

tpmorPXNYLorciM >rahc<=TPMRPL >=TPMRPL

etaRDUABXNYLorciM >#duab<>#duab<=DUABL 83=DUABL

erawmrifeludoMNACteG
.rebmunnoisrev REV REV

Table 8.2: CAN Configuration Command Summary

Conf igur ing  the  CAN Modu le

The CAN module is placed in configuration mode by holding the CONFIG input LOW on power-up. The
module can then be configured using the configuration commands. Care must be taken to ensure proper
initialization as no syntax checking is performed on the commands.  The CAN module powers up as follows
when the config input is held LOW:

BAUD Rate ......................................................................................................500 kbps
Time Quanta (tq) before sample point ...............................................................5
Time Quanta (tq) after sample point ..................................................................4
Time Quanta (tq) before (re) synchronization jump width ................................2
Identifier ...........................................................................................................Standard 11 bit
Global Mask .....................................................................................................FFFFh
CAN Receive Identifier (UARØ = FF, UAR1 = ØØ) .........................................7F8h
CAN Transmit Identifier (UARØ = FF, UAR1 = 2Ø) .........................................7F9h

C A N  C o n f i g u r a t i o n  C o m m a n d  S u m m a r y

Note: All configuration commands must be terminated with a Carriage Return <cr> or a Line Feed <lf>.

Note: A delay time between command requests to the MicroLynx must be considered to allow the MicroLynx
time to interpret a command and answer the host before a subsequent command can be sent. The time
between requests is dependent on the command and the corresponding response from the MicroLynx.
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T o  I n i t i a l i z e  t h e  C A N  M o d u l e .

Command : INIT

The factory default settings for the CAN module are detailed below:

BAUD Rate ......................................................................................................500 kbps
Time Quanta (tq) before sample point ...............................................................5
Time Quanta (tq) after sample point ..................................................................4
Time Quanta (tq) before (re) synchronization jump width ................................2
Global Mask .....................................................................................................FFFFh
CAN Receive Identifier (UARØ = FF, UAR1 = ØØ) .........................................7F8h
CAN Transmit Identifier (UARØ = FF, UAR1 = 2Ø) .........................................7F9h
BTR0 ................................................................................................................41h
BTR1 ................................................................................................................34h
GMS0 ...............................................................................................................FFh
GMS1 ...............................................................................................................FFh
UGML0 ............................................................................................................FFh
UGML1 ............................................................................................................FFh
LGML0 .............................................................................................................FFh
LGML1 .............................................................................................................F8h
UMLM0 ...........................................................................................................FFh
UMLM1 ...........................................................................................................FFh
LMLM0 ............................................................................................................FFH
LMLM1 ............................................................................................................FFh
Message Frame 1 .............................................................................................valid
Message Frame 2 .............................................................................................not valid
Message Frame 3 .............................................................................................valid
MicroLYNX Mode ........................................................................................... single
MicroLYNX Party Address .............................................................................. !
MicroLYNX Prompt ..........................................................................................>
MicroLYNX BAUD Rate (Fixed Value) .............................................................19.2 K

The use of the “INIT” instruction will restore these defaults in the CAN module. There are several new
enhancements to the MicroLYNX instruction set which add the functions of the CAN module while main-
taining backward compatibility with the MicroLYNX system. The following instructions and variables are
specific to the CAN Module.  These are introduced here and covered in more detail in the Part III “Software
Reference”. Table 8.2 contains a summary of the configuration commands for the CAN Module.

The MicroLYNX must be in ASCII communications mode for use with the CAN Module.
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T o  S e t  t h e  C A N  B i t  T i m i n g  R e g i s t e r s

Command: Usage Example:
BTR0=<hex digit><hex digit> BTR0=49
BTR1=<hex digit><hex digit> BTR1=34

This sets 100 Kbaud, 5 time quanta before
the sample point, 4 time quanta after the sample point,
and 2 time quanta for (re)synchronization jump width.

A “bit time” is subdivided into four segments. Each segment is a multiple of the Time Quantum (tq).  The
synchronization segment (Sync-Seg) is always 1 Time Quantum. The propagation time segment and the
phase buffer segment1 are combined into (TSEG1).  TSEG1 defines the time before the sample point. The
phase buffer segment2 (TSEG2), defines the time after the sample point. See Tables 8.3 and 8.4.

The bit time is determined from the following formulae:
tq = (BRP +1)(50 x 10-9

tseg2 = (TSEG2 +1)(tq)
tseg1 = (TSEG1 + 1)(tq)
tsync-seg = tq
bit time = tsync-seg + tseg1 + tseg2

NOTES:
The values of BRP, TSEG2 and TSEG1 are encoded in BTRØ and BTR1. See Table 8.3 above.
TSEG2 Valid Values: Min = 1 / Max = 7
TSEG1 Valid Values: Min = 2 / Max = 15
SJW Valid Values: Min = 0 / Max = 3
(Re) Synchronization Jump Time tsjw = (SJW + 1)(tq)

sretsigeRgnimiTtiBNAC

7 6 5 4 3 2 1 0

0RTB WJS PRB

1RTB 0 2GEST 1GEST

Table 8.3: CAN Bit Timing Registers

sgnitteSretsigeRgnimiTtiBelpmaS

sgnitteSatnauQemiTtluafeD
.tniopelpmaserofebatnauqemit5

.tniopelpmasretfaatnauqemit4
.htdiwpmujnoitazinorhcnys)er(rofatnauqemit2

tq )spbk(DUAB 0RTB 1RTB

su2 05 h35 h43

su1 001 h94 h43

su4.0 052 h34 h43

su2.0 005 h14 h43

su1.0 0001 h04 h43

Table 8.5: Sample Bit Timing Register Settings

noitinifeDemiTtiB

emiTtiB1

geS-cnyS 1GEST 2GEST

t1 q t1 q t1 q t1 q t1 q t1 q t1 q t1 q t1 q

Sample
Point

Transmit
Point

Table 8.4: CAN Bit Time Definition



49MicroLYNX  Hardware Reference R072706

T o  S e t  T h e  G l o b a l  M a s k  R e g i s t e r s

Command: Usage Example:
GMS0=<hex digit><hex digit> GMS0=FF
GMS1=<hex digit><hex digit> GMS1=FF
UGML0=<hex digit><hex digit> UGML0=FF
UGML1=<hex digit><hex digit> UGML1=FF
LGML0=<hex digit><hex digit> LGML0=FF
LGML1=<hex digit><hex digit> LGML1=F8

SID28-18 – Standard Identifier (11-bit)
EID28-0 – Extended Identifier (29-bit)

Incoming message frames are masked with the appropriate global mask.  If the bit position in the global mask
register is 0 (don’t care), then the bit position will not be compared with the incoming message’s identifier.

IT IS IMPORTANT THAT YOU NOTE THE BIT POSITIONS IN THE GLOBAL MASK REGISTERS.

sretsigeRksaMlabolG

7 6 5 4 3 2 1 0

0SMG 12-82DIS

1SMG 81-02DIS 1 1 1 1

0LMGU 12-82DIE

1LMGU 31-02DIE

0LMGL 5-21DIE

1LMGL 0-4DIE 0 0 0

Table 8.6: Global Mask Registers

Figure 8.3: Bit Register Configuration Dialog from IMS Terminal

The Bit Timing Registers can also be set using the Bit Rate/Bit Timing Calculator utility in the IMS Terminal
software that comes with the MicroLYNX (see Figure 8.3).  This utility can be accessed from the Setup >
Configure CAN menu item on the main IMS Terminal window.
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Figure 8.4: Setup Dialog for Global Mask Registers in IMS Terminal

T o  S e t u p  M e s s a g e  F r a m e s

Command: FRM=<frame#><valid flag><extended ID flag>

<frame#> = frame number (1-3).
Frames 1 and 2 are fixed as receive frames.
Frame 3 is fixed as a transmit frame.

<valid flag> = 1 frame valid
<valid flag> = 0 frame not valid
<extended ID flag> = 1 extended identifier
<extended ID flag> = 0 standard identifier

The CAN module will only operate on valid message objects.

Example:
FRM=210
This sets message 2 valid, using the standard identifier.

S e t  M e s s a g e  F r a m e  A r b i t r a t i o n  R e g i s t e r s

Command: Usage Example:
UAR0=< frame#><hex digit><hex digit> UAR0=2A3
UAR1=< frame#><hex digit><hex digit> UAR1=200
LAR0=< frame#><hex digit><hex digit> LAR0=200
LAR1=< frame#><hex digit><hex digit> LAR1=200

< frame#> = frame number (1-3)This sets message 2 arbitration
registers to A30h.

ID28-18 – Identifier of a standard message.  ID17-0 set to 0 for a standard message.
ID28-0 – Identifier of an extended message.
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The arbitration registers are used for acceptance filtering of incoming messages and to define the identifier
of outgoing messages. (IMPORTANT! THERE MUST NOT BE MORE THAN ONE VALID MESSAGE OBJECT WITH A
PARTICULAR IDENTIFIER AT ANY TIME.)  If some bits are masked by the global mask registers, then the identifiers
of the valid message objects must differ in the remaining bits which are used for acceptance filtering.

IT IS IMPORTANT THAT YOU NOTE THE BIT POSITIONS IN THE GLOBAL MASK REGISTERS.

sretsigeRnoitartibrAemarFegasseM

7 6 5 4 3 2 1 0

0RAU 12-82DI

1RAU 81-02DI 31-71DI

0RAL 5-21DI

1RAL 0-4DI 0 0 0

Table 8.7: Message Frame Arbitration Registers

Figure 8.5: Message Frame Setup Dialog  from IMS Terminal

D e f i n i n g  t h e  M i c r o L Y N X  M o d e  ( S i n g l e  o r  P a r t y )

This command identifies to the CAN module the MicroLYNX mode.

Command: Example:
 LMODE=<flag> LMODE=0
<flag> = 0 single mode This indicates to the CAN module
<flag> = 1 party mode that the MicroLYNX is operating in single mode.
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S e t t i n g  t h e  M i c r o L Y N X  P a r t y  A d d r e s s

Command: Usage Example:
LADDR=<address> LADDR=X

<address> = any valid MicroLYNX address. This indicates to the CAN module that
the MicroLYNX party address is X.

This command identifies to the CAN module the MicroLYNX address when party mode is enabled in the
MicroLYNX.

M i c r o L Y N X  P r o m p t

Command: Usage Example:
 LPRMPT=<char> LPRMPT>

This indicates to the CAN module that
the MicroLYNX prompt is the > character.

<char> = any valid MicroLYNX prompt character.

This command identifies to the CAN module the MicroLYNX prompt character.

M i c r o L Y N X  B a u d  R a t e

Command: Usage Example:
LBAUD=<baud#><baud#> LBAUD=38

This indicates to the CAN module that
the MicroLYNX baud rate is 38400 baud.

<baud#><baud#> = 48 4800 baud
<baud#><baud#> = 96 9600 baud
<baud#><baud#> = 19 19200 baud
<baud#><baud#> = 38 38400 baud

This command identifies to the CAN module the MicroLYNX baud rate.

NOTE: The Baud Rate is fixed at 19.2K. The command to change it is disabled in the GUI. However, the
commands remain in the CAN Module Firmware to maintain compatibility with earlier systems.

Figure 8.6: MicroLYNX CAN Setup Dialog  from IMS Terminal
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T h e  C A N  C o m m u n i c a t i o n  D o n g l e

IMS offers an optional CAN Dongle which allows communication
between an RS-232 port and the MicroLYNX CAN Module. The
CAN Dongle can be used as a temporary communication and
configuration device as well as a permanent interface connection
for the MicroLYNX CAN.

The CAN Dongle consists of a powered converter with a DB-9F
plug to connect to the customer PC and flying leads which
connect to the MicroLYNX communications terminal block and
the MicroLYNX CAN power source. The length of the flying
leads is variable. The CAN Dongle also has an on-board power
jack to allow the user to connect an external power source. This
is necessary when the MicroLYNX CAN power source is greater
than +60 VDC. The CAN Dongle is also equipped with Power and
Fault LEDs. The CAN Dongle may be ordered from IMS under
Part Number MX-CC500-000.

Power/Fault
LED

4.147
(105.33)

1.68
(42.67)

TBD

DB-9F
Pin 2: TXD
Pin 3: RXD
Pin 5: GND
RS232

PCB

DC
Power Jack Flying Leads

+24 VDC
GND

NOTE: On some cables 
the green wire may be 
substituted with blue wire.

Figure 8.7: MicroLYNX MX-CC500-000 CAN Dongle Details

C o n n e c t i n g  t h e  C A N  D o n g l e

The CAN Dongle connects easily. However, the connections and usage must be carried out as described or
failure and possible damage to the CAN Dongle and/or MicroLYNX CAN may occur.

The CAN Dongle is fitted with a DB-9F connector which plugs into the COMM port of your PC. It is also
equipped with “flying leads” to connect to the MicroLYNX CAN Module. The flying leads are color coded.
The connections are as follows:

Green: CAN-L Signal (Note: On some cables the green wire may be substituted with blue wire).
White: CAN-H Signal
Red: + VDC (Max +60 VDC)
Black: Ground

The CAN Dongle must be powered with DC voltage. The recommended voltage is +24 VDC but it will
operate on a voltage range from +7 VDC to a maximum of +60 VDC. On many systems the power from the
MicroLYNX CAN may be used. However, if the power from the MicroLYNX CAN is greater than +60 VDC,
an external power source must be used.

Dimensions in Inches (mm)



54 MicroLYNX  Hardware Reference R072706

MICRO
TM

1
3

CAN H

CAN L

G
R

O
U

P
 2

0
 IO

C
O
M

M
U

N
IC

ATIO
N

S

POWER
SUPPLY

V+
GND

PHASE A
PHASE A
PHASE B
PHASE B

V- (CGND)

CAN-L
CAN-H

CONFIG

+60 V Max.

NOTE: When using the external DC Power Jack,
+24 VDC is recommended but the CAN Dongle
will operate from +12 VDC to +60 VDC max.
The center pin is +V and the outer ring is Ground. 

DC
Power Jack

Power/Fault
LED

GND
+24 VDC

PCB

NOTE: The CONFIG from Pin 6
must be jumpered to the CGND
from Pin 1 to enable configuration
of the MicroLYNX CAN module. 
Once configuration is complete, 
the jumper must be removed.

NOTE: On some cables 
the green wire may be 
substituted with blue wire.

Power Supply

NOTE: The CAN Dongle may be powered from 
the external MicroLYNX power supply or through 
the power jack located on the CAN Dongle. 
DO NOT exceed +60 VDC

If using the external power jack, DO NOT connect 
the two CAN Dongle power leads to the MicroLYNX.

Figure 8.8: Connecting the CAN Dongle (With MicroLYNX as Power Source)

S e t t i n g  U p  C o m m u n i c a t i o n s  w i t h  M i c r o L Y N X  C A N

If the following procedures are followed properly, Communication with MicroLYNX CAN Version can be
accomplished using IMS Terminal or any other terminal program.

Note: The commands will not be echoed until the terminator <CR> is pressed.

Customer
PC Dongle Module MicroLYNX

RS-232 CAN RS-232

Figure 8.9: Communications Diagram
C o m m u n i c a t i o n s

Communications must be setup between:
1) The PC and the CAN Dongle.
2) The CAN Dongle and the CAN Module.
3) The CAN Module and the MicroLYNX.

NOTE: The RS-232 baud rate between the PC and the CAN Dongle does not have to be the same as between
the CAN Module and the MicroLYNX.

The illustration below shows the required and optional connections for the CAN Dongle.
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This screen sets the Mask Registers. The factory settings are
shown. In most cases they will not change.

S e t u p  P r o c e d u r e

1) First setup the CAN Dongle to match the MicroLYNX CAN Module
2) Next setup the MicroLYNX CAN Module
3) Optionally, UPGRADING via CAN

M o d u l e  S e t u p

When setting up the MicroLYNX CAN Module, the Dongle will
be reconfigured to allow communication with the Module in the
Setup Mode. The “Config” IO line must be connected to Ground.

This Procedure must be followed exactly. The reason for this is
that the previous settings in the CAN Dongle are saved and will
be reset after the Module is finished.

T h e  M o d u l e  i s  s e t u p  u s i n g  t h e  f o l l o w i n g  s c r e e n s .

This screen sets up the CAN Module Communication Baud Rate.
It should be set to match the system into which it is to be
installed.

This screen is to set the RS-232 communications between the
CAN Module and the MicroLYNX. It must be set to reflect the
settings in the MicroLYNX.

Figure 8.10: Connect Procedure

Figure 8.11: CAN Module Baud Rate

Figure 8.12: Mask Registers

Figure 8.13: RS-232 Setup

NOTE: The Baud Rate is fixed at 19.2K.
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This screen completes the MicroLYNX CAN Module setup. The
steps must be performed precisely.

The following  three screens illustrate the CAN setup for commu-
nications to and from the MicroLYNX CAN Module.

Figure 8.14: Message Frame 1

Figure 8.15: Message Frame 2

Figure 8.16: Message Frame 3

Figure 8.17: Module Setup Complete



57MicroLYNX  Hardware Reference R072706

Message Frame 1: The CAN Dongle should be set to match the
“Message Frame 3” settings from the MicroLYNX CAN Module.

D o n g l e  S e t u p

The Dongle is setup using the following screens.

This screen illustrates the settings from the factory.
The CAN Baud Rate must match the settings in the Module.
These settings will be set to match the CAN system in which the
MicroLYNX CAN is installed.

Message Frame 2: The CAN Dongle should be set to match the
“Message Frame 1” settings from the MicroLYNX CAN Module.

This screen sets the RS-232 Baud Rate between the PC and the CAN
Dongle. This does not have to match the setting between the Module
and the MicroLYNX CAN. The IMS Terminal program will search for
the baud rate setting of the CAN Dongle while it is establishing
communications.

This screen sets the Mask Registers.
The factory settings are shown. Most likely, they will not change.

Figure 8.18: Dongle Baud Rate

Figure 8.19: Mask Registers

Figure 8.20: Dongle Baud Rate

Figure 8.21: Message Frame 1

Figure 8.22: Message Frame 2



58 MicroLYNX  Hardware Reference R072706

M i c r o L Y N X  C A N  /  C A N  D o n g l e  C o m m u n i c a t i o n s

C o m m u n i c a t i o n s  B e t w e e n  M i c r o L Y N X  C A N  a n d  t h e  D o n g l e

The following procedure can be followed to establish communications with the MIcroLYNX CAN and the
CAN Dongle when the CAN Baud Rate and Message IDs are unknown.

1) Connect the CAN Dongle to the PC only.
2) Apply power to the CAN Dongle. Power can be supplied via the red and black flying leads or

with an external power source plugged into the +24VDC jack on the CAN Dongle.
(See Figure 8.8)

3) Configure the CAN Dongle with IMS Term.
a) View
b) CAN Configuration
c) Dongle
d) Select Set Defaults for CAN Module

4) Click OK
5) Power Down the CAN Module.
6) Connect the Config input on the CAN Module to GND and power the MicroLYNX and the

CAN Dongle.
7) Configure the CAN Module with IMS Term.

a) View
b) CAN Configuration
c) Module A dialog box will open “Connect Module Config to Ground”. This has

already been done.
8) Click OK.
9) Select “Set Defaults for CAN Module” and click OK. A dialog box will open “Disconnect

Module Config from Ground.
10) Disconnect the Module Config Input fromt he GND and click OK.
11) Communication has now been established at the factory default settings.

U p g r a d i n g  t h e  M i c r o L Y N X  F i r m w a r e  V i a  C A N

1) Establish communications between the PC, CAN Dongle, and the MicroLYNX. (The above
procedure may be used.)
NOTE: The CAN Module Message Frames 1 and 3 must be valid. The recommended CAN
Baud Rate is 500K.

2) Configure communications between the PC and the CAN Dongle at 19.2K.
3) Confirm that LYNX and CAN are selected and click OK.

a) Select “Preferences”
b) Select “Comm Settings”
c) Select “Device”

4) Select “Upgrade” in IMS Term and follow the instructions on the screen.
5) After Upgrading, the IMS Term will remain at the 19.2K Baud Rate.

NOTE: Communications between the PC and the MicroLYNX will be fully synchronized after the
Upgrade is completed.
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S E C T I O N  9
D e v i c e N e t

S e c t i o n  O v e r v i e w

This IMS MicroLYNX DeviceNet version is specifically designed per the ODVA Volume II, Release 2.0,
Errata 3. Included in this section are:

MicroLYNX DeviceNet features.
Connector locations and pin descriptions.
Attribute tables.
I/O messaging and response.
DeviceNet Programmer.

M i c r o L Y N X  D e v i c e N e t  F e a t u r e s

O D V A  D e v i c e N e t  M i c r o L Y N X

Conforms to the Predefined Master/Slave Connection Set as a Group 2 Slave.
Supports Poll IO and Explicit Messaging only.
No support for UCMM.
Device Type: Position Controller (16)

G r a p h i c a l  U s e r  I n t e r f a c e  ( G U I )  S o f t w a r e

NOTE:  GUI to be developed.

The GUI Software provided with the ODVA DeviceNet MicroLYNX will ONLY work with the following
DeviceNet cards:

SST (a Woodhead Industries Inc. company) series 5136-DNP  Pro Series format cards.

Part Numbers:   5136-DNP-PCI PCI

5136-DNP-PCM-ST PCMCIA

5-pin DeviceNet Conn.
                           5136-DNP-PCM-SM      PCMCIA

With Sealed Micro Conn.
                             5136-DNP-ISA ISA format

S e t u p

To setup the MicroLYNX DeviceNet Configuration Utility, perform the following steps.

1. Install the program to your PC’s hard drive.
2. Run the program.
3. Click the button labeled “Load” to load the SST DeviceNet card you are using.
4. Select the MACID (0-63) of the MicroLYNX being configured from the pull-down, click the

button labeled “Select”, or click the button labeled “Scan” to scan the DeviceNet buss for
connected MicroLYNX.
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S p e c i f i c  F e a t u r e s

The following listed features are specific to the MicroLYNX DeviceNet MX-CS30X-X01

1. Dedicated Isolated Input/Output Functions
IO 21 = Home Input
IO 22 = CW Limit Input
IO 23 = CCW Limit Input
IO 24 = Fault Input
IO 25 = Brake Output
IO 26 = General Purpose IO

2. Dedicated Encoder Functions
IO 13+ = Encoder A+
IO13- = Encoder A -
IO 14+ = Encoder B+
IO 14- = Encoder B-
IO 17 = Encoder Index (Z+)
IO 17- = Encoder Index (Z-)

3. Node Address MSD and LSD switch-selectable on front panel
4. Data Rate switch-selectable on front panel

C o n n e c t o r  L o c a t i o n s  a n d  P i n  D e s c r i p t i o n s

C o n n e c t o r  L o c a t i o n s

CAN_LV-

CAN_H V+

Drain

Figure 9.2: DeviceNet Port Pin Configuration

C o n n e c t o r  P i n  C o n f i g u r a t i o n

Figure 9.1: MicroLYNX DeviceNet Port Pin Configuration
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rebmuNniP noitcnuFniP

1 AesahProtoM

2 AesahProtoM

3 BesahProtoM

4 BesahProtoM

5 )4XNYLorciM(CDV84+ot21+
)7XNYLorciM(CDV57+ot42+

6 ylppuSdnuorGrewoP

P o w e r  a n d  M o t o r  C o n n e c t i o n s

1
2
3
4
5
6

8

1 
2 
3 
4 
5 
6 
7 
8

8

1 
2 
3 
4 
5 
6 
7 
8

E n c o d e r  I n p u t s

I s o l a t e d  D i g i t a l  I n p u t

Table 9.1: Motor Power Connections Figure 9.3: Motor Power Terminals

Figure 9.4: Isolated Digital Input Terminals

rebmuNniP noitcnuFniP

1 pU-lluPV

2 )evitcalevel(tupnIemoH

3 )delbasid(tupnItimiLWC

4 )delbasid(tupnItimiLWCC

5 )evitcalevel(tupnItluaF

6 tuptuOekarB

7 OIesopruPlareneG

8 dnuorGdetalosI

Table 9.2: Isolated Digital Inputs

elgniS
redocnE

laitnereffiD
redocnE

niP8
xinoehP

niP01
redaeH noitcnuFniP

AlennahC +AlennahC 5 6 +A/AlennahC

-AlennahC 5 -AlennahC

BlennahC +BlennahC 6 8 +B/BlennahC

-BlennahC 7ro4 -BlennahC

xednI +xednI 7 01 +xednI/xednI

-xednI 9 -xednI

CDV5+ CDV5+ 3 2 CDV5+

DNG DNG 2 3 dnuorG

Table 9.3: Encoder Input Connections

Figure 9.5: Encoder Connect - 8 Pin Pheonix

Figure 9.6: Encoder Connect - 10 Pin Header

1
3
5
7
9

2 
4 
6 
8 
10
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tcejbO etubirttA eluRsseccA emaN ataD
epyT noitpircseD/scitnameS yrotcaF

tluafeD
derotS
MVNni

tcejbOrosivrepuSrellortnoCnoitisoP-42x0

42x0 )ssalc(1 teG noisiveR TNIU 2=veR

42x0 3 teG ecnatsnIsixA TNISU 1sixa=1
rorre=seulavrehto 1

42x0 5 teG tluaFlareneG LOOB smralaon=0
tluaf=1 0

42x0 6 teS/teG epyTylbmessAdnammoC TNISU 0

42x0 7 teS/teG epyTylbmessAesnopseR TNISU 0

42x0 8 teG etatStupnItluaF LOOB evitca=1
evitcani=0 0

42x0 9 teS/teG noitcAtupnItluaF TNISU

elbasid=0
potsdrah=1

potshtooms=2
)tluaferongi(noitcaon=3

3 X

42x0 11 teS/teG leveLevitcAemoH LOOB wolevitca=0
hgihevitca=1 0 X

42x0 21 teS/teG )emoHdniFtratS(mrAemoH LOOB emohdnif=1
etelpmocemoh=0 0

42x0 61 teG etatStupnIemoH LOOB evitca=1
evitcani=0 0

42x0 101 teS/teG epyTgnimoH TNISU hctiwsotemoh=1
kramxedniotemoh=2 1 X

42x0 201 teS/teG noitcAtluaFlareneG TNISU 1=tluaFlareneGnehwevirDelbasiDdnapotS=0
1=tluaFlareneGfisdnammoCssecorP=1 1 X

42x0 301 teS/teG raelCmralA TNISU
)5-52x0(tluaFlareneG=1

dna)5-42x0(tluaFlareneG=2
)74-52x0(tluaFrorrEgniwolloF

0

42x0 401 teG edoCmralA TNID 0

42x0 011 teS/teG cigoLtupnItluaF wolevitca=0
hgihevitca=1 0 X

42x0 111 teS/teG egarotSMVNelbanE LOOB

swollofsaevaheblliwMVNniderotssadelebalsetubirttA
derotstonsetubirtta,delbasidMVN=0

derotssetubirtta,delbaneMVN=1

delbaneniamerlliwti,delbanesiMVNehtecnO:etoN
delcycsirewoprodelbasidlitnu

0

42x0 211 teS/teG otMVNerotseR
stluafeDyrotcaF LOOB

ydaeR/etelpmoCerotseR=0
ssergorPnI/stluafeDyrotcaFoterotseR=1

elcycrewoptxennoerotserlliW

0

42x0 311 teG noisreVerawmriFXNYLorciM LAER

42x0 411 teG teNeciveDXNYLorciM
noisreVedoC LAER

Table 9.4: MicroLYNX DeviceNet Attribute Map (Part 1)

A t t r i b u t e  T a b l e s

A t t r i b u t e  M a p  -  P a r t  1  o f  3
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tcejbO etubirttA eluRsseccA emaN ataD
epyT noitpircseD/scitnameS yrotcaF

tluafeD
derotS
MVNni

tcejbOrellortnoCnoitisoP-52x0

52x0 )ssalc(1 teG noisiveR TNIU 2=veR

52x0 1 teG setubirttAforebmuN TNISU

52x0 2 teG tsiLetubirttA foyarrA
TNISU

52x0 3 teS/teG edoM TNISU edoMnoitisoP=0
edoMyticoleV=1 0 X

52x0 6 teS/teG noitisoPtegraT TNID FFFFFFF7x0ot10000008x0egnaR denifednU

52x0 7 teS/teG yticoleVtegraT TNID rebmuNevitisoP ≥ 0 000,867 X

52x0 8 teS/teG noitareleccA TNID 0>rebmuNevitisoP 000,000,1 X

52x0 9 teS/teG noitareleceD TNID 0>rebmuNevitisoP 000,000,1 X

52x0 01 teS/teG latnemercnI/etulosbA LOOB eulaVnoitisoPetulosbA=0
eulaVnoitisoPevitaleR=1 0 X

52x0 11 teS/teG eliforP/ataDdaoL LOOB noitomni,tratsyrotcejarT=1
etelpmocevom=0 0

52x0 21 teG noitisoPtegraTnO
)dnabdaednihtiwrotom( LOOB evoMfodnE/tegraTnO=1 1

52x0 31 teS/teG )etulosba(noitisoPlautcA TNID stnuocredocnerospetsninoitisoplautcA 0

52x0 41 teG yticoleVlautcA TNID yticoleVlautcA 0

52x0 51 teG noitisoPdnammoC TNID )6-52x0ohce(noitisoPdnammoC 0

52x0 71 teS/teG elbanE LOOB elbasiD=0
elbanE=1 1 X

52x0 02 teS/teG potShtoomS LOOB demmargorpehttapotsdellortnocaotrotomgnirB
.etarnoitareleced 0

52x0 12 teS/teG potSdraH LOOB .potsetaidemminaotrotomgnirB 0

52x0 32 teS/teG )edoMV(noitceriD LOOB noitceriDWCC=0
noitceriDWC=1 1

52x0 42 teS/teG noitceriDecnerefeR LOOB noitceridevitisopsiWC=1
noitceridevitisopsiWCC=0 1 X

52x0 83 teS/teG dnabdaeDnoitisoP TNISU 552ot0egnaR 2 X

52x0 93 teS/teG elbanEkcabdeeF LOOB elbasiD=0
elbanE=1 0 X

52x0 04 teS/teG noituloseRkcabdeeF TNID 0>rebmuNevitisoP4XseniLredocnE 000,2 X

52x0 14 teS/teG noituloseRrotoM TNID 0>rebmuNevitisoPnoitulover/spetsrotomlluF 002 X

52x0 24 teS/teG niaGgnikcarTnoitisoP TNID 001ot0egnaR 0 X

52x0 34 teS/teG yticoleVnoitcerroCxaM TNIU 535,56ot1egnaR 042,01 X

52x0 54 teS/teG rorrEgniwolloFcimanyDxaM TNID 0>rebmuNevitisoP 01 X

52x0 64 teS/teG noitcArorrEgniwolloF TNISU noitareleceddemmargorptarotompotS=2
rotompotstonoD=3 2 X

52x0 74 teS/teG tluaFrorrEgniwolloF LOOB rorrEoN=0
rorrEgniwolloF=1 0

52x0 94 teS/teG noitcAtimiLdraH TNISU potSdraH=1
potShtoomS=2 1 X

52x0 05 teG tupnItimiLWC LOOB evitcanI=0
evitcA=1 0

52x0 15 teG tupnItimiLWCC LOOB evitcanI=0
evitcA=1 0

52x0 25 teS/teG elbanEtimiLtfoS LOOB elbasiD=0
elbanE=1 0 X

52x0 35 teS/teG noitcAtimiLtfoS TNISU potSdraH=1
potShtoomS=2 1 X

52x0 45 teS/teG noitisoPtimiLerawtfoSevitisoP TNID FFFFFFF7x0ot10000008x0egnaR FFFFFFF7x0 X

52x0 55 teS/teG noitisoPtimiLerawtfoSevitageN TNID FFFFFFF7x0ot10000008x0egnaR 10000008x0 X

52x0 65 teG etatStimiLerawtfoSevitisoP LOOB timiLdedeecxE=1 0

52x0 75 teG etatStimiLerawtfoSevitageN LOOB timiLdedeecxE=1 0

52x0 85 teS/teG etelpmoCataDdaoL LOOB 0

52x0 201 teS/teG egnaRdednetxEdnabdaeDnoitisoP TNIU 535,56ot0egnaR 2 X

52x0 301 teS/teG elbanEtupnItimildraH LOOB elbasiD=0
elbanE=1 0 X

52x0 401 teS/teG cigoLtupnItimiLdraH LOOB woLevitcA=0
hgiHevitcA=1 0 X

Table 9.5: MicroLYNX DeviceNet Attribute Map (Part 2)

A t t r i b u t e  M a p  -  P a r t  2  o f  3



64 MicroLYNX  Hardware Reference R072706

tcejbO etubirttA eluRsseccA emaN ataD
epyT noitpircseD/scitnameS yrotcaF

tluafeD
derotS
MVNni

52x0 501 teG stnuoCrotoMwaR TNID .evirdrotomehtottnesseslupkcolC
.noitomgniruddetadputoN:etoN 0

52x0 601 teG stnuoCredocnEwaR TNID .redocneehtmorfdeviecerseslupkcolC
.noitomgniruddetadputoN:etoN 0

52x0 901 teS/teG noituloseRpetsorciM TNIU

noituloveR/spetsorciM004=2
noituloveR/spetsorciM008=4

noituloveR/spetsorciM006,1=8
noituloveR/spetsorciM002,3=61
noituloveR/spetsorciM004,6=23
noituloveR/spetsorciM008,21=46
noituloveR/spetsorciM006,52=821
noituloveR/spetsorciM002,15=652

noituloveR/spetsorciM000,1=5
vnoituloveR/spetsorciM000,2=01

noituloveR/spetsorciM000,5=52
noituloveR/spetsorciM000,01=05
noituloveR/spetsorciM000,52=521
noituloveR/spetsorciM000,05=052

.rotom°8.1anodesabsgnittesllA

652 X

52x0 011 teS/teG yticoleVlaitinI TNID rebmuNevitisoP ≥ 1 0001 X

52x0 111 teS/teG eliforPnoitareleccA TNISU

raeniL=0
cilobaraP=2

evruC-SelgnairT-821
evruC-SlaidosuniS-921

0 X

52x0 211 teS/teG eliforPnoitareleceD TNISU

raeniL=0
cilobaraP=2

evruC-SelgnairT-821
evruC-SlaidosuniS-921

0 X

52x0 311 teS/teG tnerruCnuR TNISU 001ot1egnaR 52 X

52x0 411 teS/teG tnerruCdloH TNISU 001ot0egnaR 5 X

52x0 511 teS/teG tnerruCnoitareleceD/noitareleccA TNISU 001ot1egnaR 52 X

52x0 611 teS/teG emiTyaleDgnitteSrotoM TNIU 535,56ot0egnaR 0 X

52x0 711 teS/teG yaleDemiTtnerruCdloH TNIU 535,56ot0egnaR 005 X

52x0 811 teS/teG elbanEecnanetniaMnoitisoP LOOB elbasiD=0
elbanE=1 0 X

52x0 911 teS/teG gniretliFOIdetalosI TNISU

cesµ81-htdiWesluPniMzHk5.72-ffotuCycneuqerF=0
cesµ63-htdiWesluPniMzHk7.31-ffotuCycneuqerF=1
cesµ37-htdiWesluPniMzHk98.6-ffotuCycneuqerF=2
cesµ541-htdiWesluPniMzHk44.3-ffotuCycneuqerF=3
cesµ092-htdiWesluPniMzHk27.1-ffotuCycneuqerF=4

cesµ185-htdiWesluPniMzHk068-ffotuCycneuqerF=5
cesµ261,1-htdiWesluPniMzHk034-ffotuCycneuqerF=6
cesµ323,2-htdiWesluPniMzHk512-ffotuCycneuqerF=7

7 X

52x0 791 teS/teG noitceriDemoH LOOB noitceriDevitageN=0
noitceriDevitisoP=1 0 X

52x0 891 teS/teG yticoleVtsaFemoH TNID rebmuNevitisoP ≥ 0 008,67 X

52x0 991 teS/teG yticoleVwolSemoH TNID rebmuNevitisoP ≥ 0 000,1 X

52x0 021 teS/teG tceteDllatSelbanE LOOB delbasiD=0
delbanE=1 1 X

52x0 121 teS/teG edoMlortnoCekarB LOOB launaM=0
citamotuA=1 0 X

52x0 221 teS/teG cigoLtuptuOekarB LOOB .nonehwWOLtuptuO=0
.nonehwHGIHtuptuO=1 0 X

52x0 321 teS/teG ffO/nOekarB LOOB FFOtuptuOekarB=0
NOtuptuOekarB=1 0

52x0 421 teS/teG noitarugifnoCOI TNISU tupnI=0
tuptuO=1 0 X

52x0 521 teS/teG cigoLOI TNISU

TUPNI
WOLevitcA=0
HGIHevitcA=1

TUPTUO
NOnehwwoLevitcA=0
NOnehwhgiHevitcA=1

0 X

52x0 621 teS/teG etatSOI LOOB

TUPNI
evitcanItupnI=0

evitcAtupnI=1

TUPTUO
FFOtuptuO=0

NOtuptuO=1

0

Table 9.6: MicroLYNX DeviceNet Attribute Map (Part 3)

A t t r i b u t e  M a p  -  P a r t  3  o f  3



65MicroLYNX  Hardware Reference R072706

I / O  M e s s a g i n g  a n d  R e s p o n s e

I O  M e s s a g i n g

C o m m a n d  M e s s a g e  F o r m a t

Byte 0
bit 7 – Enable
bit 6 – undefined
bit 5 – Hard Stop
bit 4 – Smooth Stop
bit 3 – Direction (Velocity Mode)
bit 2 – Incremental
bit 1 - undefined
bit 0 – Load Data/ Start Profile

Byte 1 – Byte 7 as defined by ODVA

I O  C o m m a n d s  S u p p o r t e d

0x01 – Target Position
0x02 – Target Velocity
0x03 – Acceleration
0x04 – Deceleration
0x11 – Continuous Velocity
0x12 – Start Homing
0x1a – Position Controller Supervisor Attribute
0x1b – Position Controller Attribute

R e s p o n s e  M e s s a g e  F o r m a t

Byte 0
bit 7 – Enable state
bit 6 – undefined
bit 5 – Home Level
bit 4 – Current Direction
bit 3 – General Fault
bit 2 – On Target
bit 1 – undefined
bit 0 – Profile in Progress

Byte 1 – as defined by ODVA

Byte 2
bit 7 – load complete
bit 6 – undefined
bit 5 – Following Error
bit 4 – Negative Software Limit
bit 3 – Positive Software Limit
bit 2 – CCW limit
bit 1 – CW limit
bit 0 – undefined

Byte 3 – Byte 7 as defined by ODVA, IO Response Supported
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I O  R e s p o n s e  S u p p o r t e d

0x01 – Actual Position
0x02 – Commanded Position
0x03 – Actual Velocity
0x14 – Command/Response Error
0x1a – Position Controller Supervisor Attribute
0x1b – Position Controller Attribute

P o l l  I O  C o m m a n d  F o r m a t

Note that all commands require a transition from 0 to 1 in order to execute.

T a r g e t  P o s i t i o n :

This command starts motion if :
Mode (C: 0x25 A:3) = 0

T a r g e t  V e l o c i t y :

This Command Starts Motion if:
Mode (C: 0x25 A:3) = 1

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLnoitisoPtegraT

5 etyBelddiMwoLnoitisoPtegraT

6 etyBelddiMhgiHnoitisoPtegraT

7 etyBhgiHnoitisoPtegraT

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLyticoleVtegraT

5 etyBelddiMwoLyticoleVtegraT

6 etyBelddiMhgiHyticoleVtegraT

7 etyBhgiHyticoleVtegraT

Table 9.7: Target Position Command Message (Type 01 Hex)

Table 9.8: Target Velocity Command Message (Type 02 Hex)
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C o n t i n u o u s  V e l o c i t y :

This command will start a velocity mode profile (slew) without using explicit messaging. The following
attributes are modified with this command:

0x25 – 7: Target Velocity
0x25 – 3: Mode

NOTE:  A Hard Stop or a Smooth Stop MUST be
issued via IO messaging to revert to a prior mode!

The mode will be restored to the mode prior to the use of the Continuous Velocity command.

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLnoitareleccA

5 etyBelddiMwoLnoitareleccA

6 etyBelddiMhgiHnoitareleccA

7 etyBhgiHnoitareleccA

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLnoitareleceD

5 etyBelddiMwoLnoitareleceD

6 etyBelddiMhgiHnoitareleceD

7 etyBhgiHnoitareleceD

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLyticoleVsuounitnoC

5 etyBelddiMwoLyticoleVsuounitnoC

6 etyBelddiMhgiHyticoleVsuounitnoC

7 etyBhgiHyticoleVsuounitnoC

Table 9.10: Deceleration Command Message (Type 04 Hex)

Table 9.11: Continuous Velocity Command Message (Type 11 Hex)

Table 9.9: Acceleration Command Message (Type 03 Hex)

A c c e l e r a t i o n :

D e c e l e r a t i o n :
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S t a r t  H o m i n g :

This command will start a Homing Sequence without using explicit messaging. The following attributes are
modified with this command:

0x24 – 12: Home Arm
0x24 – 13: Actual Position
0x24 – 101: Homing Type
0x25 – 197: Home Direction

The transition of attribute 0x25 – 11 (Load Data/Profile) from 0 to 1 will execute the motion profile. When
homing is complete, the Actual Position attribute (0x24 – 13) will be reset to logic state 0.

The Direction bit (Byte 0 - bit 3) will determine the homing direction: Bit 3 = 0 - Home in CW Direction,
Bit 3 = 1 - Home in CCW Direction

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 teGotetubirttArosivrepuSrellortnoCnoitisoP

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 teSotetubirttArosivrepuSrellortnoCnoitisoP

4 etyBwoLeulaVetubirttArosivrepuSrellortnoCnoitisoP

5 etyBelddiMwoLeulaVetubirttArosivrepuSrellortnoCnoitisoP

6 etyBelddiMhgiHeulaVetubirttArosivrepuSrellortnoCnoitisoP

7 etyBhgiHeulaVetubirttArosivrepuSrellortnoCnoitisoP

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 86 A3 76 00 00 00 00

18 86 A3 76 00 00 00 00

E x a m p l e :

P o s i t i o n  C o n t r o l l e r  S u p e r v i s o r  A t t r i b u t e :

This command will set the following attributes without using explicit messaging:
0x24-103: Alarm Clear
0x24-111: Enable NVM Storage

All data in the command message must be valid or the response assembly will be the Error Response.
The transition of attribute 0x25 – 11 (Load Data/Profile) from 0 to 1 will set the above attributes.

Table 9.12: Start Homing Command Message (Type 12 Hex)

Table 9.13: Position Controller Supervisor Attribute Command Message (Type 1A Hex)

Table 9.14: Example of Position Controller Supervisor Attribute

This command assembly will get attribute 0x24-68 and set attribute 0x24-67. The set occurs when the Load/
Start Profile bit transitions from 0 to 1.

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 #kcolB

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 epyTgnimoH

5 00x0

6 00x0

7 00x0
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This command assembly will get attribute 0x25-110 and set attribute 0x25-110. The set occurs when the
Load/Start Profile bit transitions from 0 to 1.

P o s i t i o n  C o n t r o l l e r  A t t r i b u t e :

This command will set the following attributes without using explicit messaging:
0x25-52: Soft Limit Enable
0x25-53: Soft Limit Action
0x25-54: Positive Software Limit Position
0x25-55: Negative Software Limit Position
0x25-110: Initial Velocity

All data in the command message must be valid or the response assembly will be the Error Response.
The transition of attribute 0x25 – 11 (Load Data/Profile) from 0 to 1 will set the above attributes.

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU potSdraH htoomS
potS

noitceriD
)edoMyticoleV( latnemercnI denifednU /ataDdaoL

eliforPtratS

1 teGotetubirttArellortnoCnoitisoP

2 rebmuNsixAdnammoC epyTegasseMdnammoC

3 teSotetubirttArellortnoCnoitisoP

4 etyBwoLeulaVetubirttArellortnoCnoitisoP

5 etyBelddiMwoLeulaVetubirttArellortnoCnoitisoP

6 etyBelddiMhgiHeulaVetubirttArellortnoCnoitisoP

7 etyBhgiHeulaVetubirttArellortnoCnoitisoP

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 E6 B3 E6 00 00 00 00

18 E6 B3 E6 00 00 00 00

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 denifednU

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLnoitisoPlautcA

5 etyBelddiMwoLnoitisoPlautcA

6 etyBelddiMhgiHnoitisoPlautcA

7 etyBhgiHnoitisoPlautcA

E x a m p l e :

P o l l  I O  R e s p o n s e  F o r m a t

A c t u a l  P o s i t i o n :

Table 9.15: Position Controller Attribute Command Message (Type 1B Hex)

Table 9.16: Example of Position Controller Attribute

Table 9.17: Actual Position Response Message (Type 01 Hex)
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C o m m a n d e d  P o s i t i o n :

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 denifednU

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLnoitisoPdnammoC

5 etyBelddiMwoLnoitisoPdnammoC

6 etyBelddiMhgiHnoitisoPdnammoC

7 etyBhgiHnoitisoPdnammoC

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 denifednU

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLyticoleVlautcA

5 etyBelddiMwoLyticoleVlautcA

6 etyBelddiMhgiHyticoleVlautcA

7 etyBhgiHyticoleVlautcA

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 0=devreseR

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 edoCrorrElareneG

5 edoClanoitiddA

6 2etyBegasseMdnammoCfoypoC

7 3etyBegasseMdnammoCfoypoC

Table 9.20: Command/Response Error Response Message (Type 14 Hex)

C o m m a n d / R e s p o n s e  E r r o r :

Table 9.19: Actual Velocity Response Message (Type 03 Hex)

A c t u a l  V e l o c i t y :

Table 9.18: Commanded Position Response Message (Type 02 Hex)
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P o s i t i o n  C o n t r o l l e r  S u p e r v i s o r  A t t r i b u t e :

This command will get the following attributes without using explicit messaging:
0x24-103: Alarm Clear
0x24-104: Alarm Code
0x24-111: Enable NVM Storage

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 teGotetubirttArosrepuSrellortnoCnoitisoP

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLeulaVetubirttArosivrepuSrellortnoCnoitisoP

5 etyBelddiMwoLeulaVetubirttArosivrepuSrellortnoCnoitisoP

6 etyBelddiMhgiHeulaVetubirttArosivrepuSrellortnoCnoitisoP

7 etyBhgiHeulaVetubirttArosivrepuSrellortnoCnoitisoP

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 86 A3 76 00 00 00 00

etyB 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0 elbanE denifednU emoH
leveL

tnerruC
noitceriD tluaFlareneG tegraTnO

noitisoP denifednU nIeliforP
ssergorP

1 teGotetubirttArellortnoCnoitisoP

2 daoL
etelpmoC denifednU gniwolloF

rorrE
evitageN

timiLerawtfoS
evitisoP

timiLerawtfoS timiLWCC timiLWC tupnItluaF

3 rebmuNsixAesnopseR epyTegasseMesnopseR

4 etyBwoLeulaVetubirttArellortnoCnoitisoP

5 etyBelddiMwoLeulaVetubirttArellortnoCnoitisoP

6 etyBelddiMhgiHeulaVetubirttArellortnoCnoitisoP

7 etyBhgiHeulaVetubirttArellortnoCnoitisoP

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 E6 B3 E6 00 00 00 00

E x a m p l e :

P o s i t i o n  C o n t r o l l e r  A t t r i b u t e :

This command will get the following attributes without using explicit messaging:
0x25-52: Soft Limit Enable
0x25-53: Soft Limit Action
0x25-54: Positive Software Limit Position
0x25-55: Negative Software Limit Position
0x25-110: Initial Velocity

E x a m p l e :

Table 9.21: Position Controller Supervisor Attribute Response Message (Type 1A Hex)

Table 9.22: Example of Position Controller Supervisor Attribute

Table 9.23: Position Controller Attribute Response Message (Type 1B Hex)

Table 9.24: Example of Position Controller Attribute

All data in the command message must be valid or the response assembly will be the Error Response.
This command assembly will get attribute 0x24-68.

All data in the command message must be valid or the response assembly will be the Error Response.
This command assembly will get attribute 0x25-110.
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P o l l  I O  M e s s a g e  E x a m p l e

S e t  V a r i a b l e s  a n d  F l a g s :

This example is shown using a 1.8° stepping motor, a 500 line encoder with encoder feedback enabled.
Assumes all controller variables and flags are set to factory default.

The following Variables and Flags will be set as shown.
dnammoCXNYLorciM etubirttA

000,03=MV 7-52x0

93=IV 011-52x0

000,03=LCCA 8-52x0

000,03=LCED 9-52x0

000,3=LEVtsaFemoH 891-52x0

93=LEVwolSemoH 991-52x0

NO=elbanEkcabdeeF 93-52x0

004=yticoleVnoitcerroC.xaM 34-52x0

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 00 23 12 10 00 00 00

18 00 23 12 10 00 00 00

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

08 00 13 12 00 57 00 00

18 00 13 12 00 57 00 00

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

09 00 13 12 00 57 00 00

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

58 00 12 12 0D 70 00 00

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

88 00 13 12 04 C9 00 00

98 00 13 12 04 C9 00 00

0etyB 1etyB 2etyB 3etyB 4etyB 5etyB 6etyB 7etyB

09 00 13 12 04 C9 00 00

C o m m a n d s :

Table 9.25: Example of Set Variables and Flags

Table 9.27: Continuous Velocity in the CCW Direction

Table 9.28: Smooth Stop, Restore Mode 1

Table 9.29: Target Position = 1 Revolution

Table 9.30: Continuous Velocity in the CW Direction

Table 9.31: Smooth Stop, Restore Mode 2

Table 9.26: Start Homing Sequence to Home Switch, Return to Current Position
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H o m i n g

C:0x24 A:101 Home Type
C:0x24 A:11 Home Active Level
C:0x24 A:12 Home Arm
C:0x24 A:16 Home Input Level
C:0x25 A:197 Home Direction
C:0x25 A:198 Home Fast Velocity
C:0x25 A:199 Home Slow Velocity

Homing will move in the direction specified, at the programmed acceleration/deceleration and Home Fast
Velocity.  When the home switch changes states, direction will reverse and the motor will move off the home
switch at the Home Slow Velocity.  Once the home switch changes state again, the motor will decelerate to a
stop.  Homing is now complete.

D e s c r i p t i o n  o f  G O  a n d  M o v i n g  B i t

The DeviceNet MicroLYNX is designed to conform to ODVA.  The GO command will be implemented
through Command Message, Byte 0, bit 0 – Load Data/Start Profile.  The Moving Bit will be implemented
through the Response Message, Byte 0, bit 0 – Profile in Progress.

M o t i o n

When the encoder is not enabled, the MicroLYNX will move in microsteps. When the encoder is enabled,
the MicroLYNX will move in encoder steps.  This is fixed at (number of lines * 4) / revolution.

A l a r m  C o d e s

edoCmralA deLSM deLSN noitpircseDmralA

02x0 deRdiloS DICAMetacilpuD

12x0 deRdiloS ffOsuB

C440x0 deRdiloS rorrEevirD

1771x0 deRhsalF hctiwStimiL+dehcaeR

2771x0 deRhsalF hctiwStimiL-dehcaeR

95B1x0 deRhsalF llatS

B5B1x0 deRhsalF dnabdaeDfotuOdevoM

12E4x0 deRhsalF timiLerawtfoS+dehcaeR

22E4x0 deRhsalF timiLerawtfoS-dehcaeR

S o f t  L i m i t s

The soft limits need to be configured prior to being enabled. The soft limit commands must be issued in the
following order:

0x25-54, 0x25-55, 0x25-53

Once configured, they may be enabled with 0x25-52.

Table 9.32: Alarm Codes
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E n c o d e r  C o n f i g u r a t i o n  E x a m p l e

S t e p  1 :

Shown using a 1.8° motor, 500-line encoder, starting with DeviceNet MicroLYNX in the factory default state.

ecivreS ssalC ecnatsnI )xeH(ataD etoN

01x0 52x0 1 0000700D82 0002=4X005

01x0 52x0 1 1072

01x0 52x0 1 00000072E6

01x0 52x0 1 0000570370

01x0 52x0 1 0000896980

01x0 52x0 1 0000896990

01x0 52x0 1 00001009D2

Note: C: 0x25, I: 1, A: 41 Default is 200.

S t e p  2 :

Power down the DeviceNet MicroLYNX.

S t e p  3 :

Send IO message (hex): 85 00 21 21   D0 07 00 00
On transition of start trajectory bit from low to high, motor will turn 1 revolution.

Note: All motion is in encoder counts.

Table 9.33: Encoder Configuration
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D e v i c e N e t  P r o g r a m m e r

I n t r o d u c t i o n  a n d  D e s c r i p t i o n

The DeviceNet Programmer is a cable that consists of a
powered RS-232 converter with a DB-9F plug on one end to
connect to the customer PC Comm port and a 5 Pin DeviceNet
Port connector on the other to connect to the DeviceNet
MicroLYNX. This cable is used for the sole purpose of
communicating with, and configuring the DeviceNet
MicroLYNX.

The length of the cable is approximately 39.37 inches (1 meter).
The DeviceNet Programmer has a power jack for the user to
connect an external power source. The operating voltage is +24
VDC. You may order the DeviceNet Programmer from IMS
under Part Number MX-CC600-000.

The DeviceNet Programmer is used to communicate with a
single DeviceNet MicroLYNX. It is not designed for, and must
not be used as an interface cable for the DeviceNet Bus.

Figure 9.8: DeviceNet MicroLYNX

Figure 9.7: DeviceNet Programmer

DC
Power Jack

Power/Fault
LED

DeviceNet Micro
5 Pin Female Plug

4.147
(105.33)

1.68
(42.67)

39.37
(1000)

DB-9F
Pin 2: TXD
Pin 3: RXD
Pin 5: GND
RS232

PCB

+ 24 VDC
GND

Dimensions in Inches (mm)

U s i n g  t h e  D e v i c e N e t  P r o g r a m m e r

Disconnect the DeviceNet MicroLYNX from the DeviceNet Buss.
Connect the DeviceNet Programmer to the Comm Port on your PC.
Connect the 5 Pin Micro Plug to the DeviceNet Jack on the MicroLYNX.
Connect a +24 VDC supply to the DeviceNet Programmer.
Establish communication and configure or update the DeviceNet MicroLYNX as required.

Figure 9.9: MX-CC600-000 DeviceNet Programmer Details

WARNING!  The DeviceNet Programmer may only be used
on a single DeviceNet MicroLYNX for communication
purposes. It is NOT intended to be used as an interface with
DeviceNet. NEVER connect the DeviceNet Programmer to
the DeviceNet Buss or damage may occur to the DeviceNet
sys tem.
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The  I so la ted  D ig i ta l  I/O

The MicroLYNX System comes standard with a set of six (6)  +5 to +24VDC I/O lines which may be pro-
grammed individually as either general purpose or dedicated inputs or outputs, or collectively as a group.
The isolated digital I/O may also be expanded to twenty-four (24) lines in groups of six (6).

The I/O groups and lines are numbered in the following fashion:

Group 20 = Lines 21 - 26 (Standard)
Group 30 = Lines 31 - 36 (Optional)
Group 40 = Lines 41 - 46 (Optional)
Group 50 = Lines 51 - 56 (Optional)

The isolated digital I/O may be defined as either active HIGH or active LOW.  When the I/O is configured as
active HIGH, the level is +5  to +24 VDC and the state will be read as a “1”. If the level is 0 VDC then the
state will be read as “0”. Inversely, if configured as active LOW, then the state of the I/O will be read as a “1”
when the level is LOW, and a “0” when the level is HIGH. The active HIGH/LOW state is configured by the
third parameter of the IOS variable, which is explained further on. The goal of this I/O configuration scheme
is to maximize compatibility between the MicroLYNX and standard sensors and switches.
The MicroLYNX I/O scheme is a powerful tool for machine and process control. Because of this power, a
level of complexity in setup and use is found that doesn’t exist in controllers with a less capable I/O set.

S e c t i o n  1 0
C o n f i g u r i n g  t h e  I s o l a t e d  D i g i t a l  I / O

S e c t i o n  O v e r v i e w

This section covers the usage of the Isolated Digital I/O which is available on the MicroLYNX System

Electrical Characteristics.
The  Isolated Digital  I/O:

Configuring an Input
Setting the Digital Input Filtering for the Isolated I/O
Configuring an Output
Setting the Binary State of an I/O Group

E l e c t r i c a l  C h a r a c t e r i s t i c s

Number of  I/O .............................................................. 6
Input Voltage ................................................................. +5 to +24VDC
Output Current Sink ...................................................... 350mA
Maximum Group Sink .................................................... 1.5 A (Thermally Limited)
Input Filter Range ......................................................... 215Hz to 21.5kHz (Programmable)
Pull-ups ......................................................................... 7.5kOhm individually switchable
Pull-up Voltage

Internal ................................................................... +5VDC
External .................................................................. +24 VDC

Protection ...................................................................... Over temp, short circuit, inductive clamp
Isolated Ground ............................................................ Common to the 6 I/O
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U s e s  o f  t h e  I s o l a t e d  D i g i t a l  I / O

The isolated I/O may be utilized to receive input from external devices such as sensors, switches or PLC
outputs. When configured as outputs, devices such as relays, solenoids, LED’s and PLC inputs may be
controlled from the  MicroLYNX. Depending on the device connected, the input or output may be pulled-up
to either the internal +5VDC supply or an external +5 to +24VDC supply, or the I/O lines may be pulled-down
to ground. These features, combined with the programmability and robust construction of the MicroLYNX
I/O, open an endless vista of possible uses for the I/O in your application.

Each I/O line may be individually programmed to any one of 8 dedicated input functions, 7 dedicated output
functions, or as general purpose inputs or outputs. The I/O may be addressed individually or as a group.
The active state of the line or group may also be set. All of these possible functions are accomplished with
of the IOS variable.

T h e  I O S  V a r i a b l e

The IOS variable has three parameters when used to configure the isolated digital I/O. These are:

1] I/O Line Type: Specifies general purpose or dedicated function for a line or
group of I/O.

2] I/O Line Function: Either an input or an output.
3] Active State: Specifies whether or not the line will be active HIGH or active LOW.

The default configuration of the standard I/O set is: 0,0,1. This means that by default each line in group 20 is
configured to be a General Purpose (0), Input (0), which is active when HIGH (1).  On the following page,
Table 10.1 and the exercises illustrate possible configurations of the IOS.

NOTE: When configuring a dedicated input or output, the
second parameter of the IOS Variable MUST match the func-
tion, either input or output, or an error will occur.N

INPUTS

OUTPUTS

Sensors
Switches

PLC Outputs

Relays
Solenoids

LED’s
PLC Inputs

MicroLYNX
System

Figure 10.1: Isolated I/O Applications
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C o n f i g u r i n g  a n  I n p u t

On the following page, Figures 10.2 and 10.3 illustrate the Input Equivalent Circuit of the Isolated I/O being
used with a mechanical switch and a proximity switch. To illustrate the usage of an input you will go through
the steps to configure this switch to start a simple program at Line 1000 to index a motor 200 user units.  First
you must configure the I/O Line 21 as a “GO” input:

IOS 21 = 9, 0, 0

To break this command down:

IOS 21 - Identifies the I/O Line we are setting as 21.
9 - Configures the I/O Type to “GO”.
0 - Configures I/O as Input.
0 - Configures I/O as Active LOW.

When the Input Type “GO” is selected it will always look to execute a program located at line 1 of program
memory. Therefore, to run a program at line 1000 you must do the following:

PGM 1 ‘Records program at line 1 of memory space
EXEC 1000 ‘Execute program located at line 1000 of memory space
END ‘Terminates Program
PGM ‘Switches system back to immediate mode

PGM 1000 ‘Records program at line 1000 of memory space
MOVR 200 ‘Move relative to current position 200 user units
HOLD 2 ‘Hold program execution until specified motion is

‘completed
END
PGM

Table 10.1: IOS Variable Settings

IOS = , , XXX X X
To configure an entire I/O Group enter the 

Group # (20, 30, 40 or 50) here!

To configure an individual I/O Line 
enter the Line # (21-26, 31-36, 41-46,

 or 51-56) here!

Enter I/O Line Type # Here

0 = General Purpose
9 = Start Input
10 = Stop Input
11 = Pause Input
12 = Home Input
13 = Limit Plus Input
14 = Limit Minus Input
15 = Reset Drive Input

16 = Jog Plus Input
17 = Jog Minus Input
18 = Moving Output
19 = Indexing in Progress Output
20 = Velocity Change
21 = Program Running Output
22 = Stall Output
23 = Error Output
24 = Program Paused

Define Line or Group
As Input or Output

0 = Input
1 = Output

Set the state 
of the Line or Group

0 = Active Low
1 = Active High
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+6 VDC

20 to
80 µA

60V

7.5kΩ

Pull-up
Switch

249Ω

V Pull-up

Input

Mechanical
Switch

Isolated Ground
Group
Filter

Setting

Digital
Filter

Edge
Detect
Logic

Polarity

Edge

Level

Pull-Up Switch ON

+VGND

Pull-Up Switch ON

V Pull-up

NPN
Proximity Switch
Switches 0 Volts

0V Input

Brown = +V
Blue = Gnd
Black = Signal

+5 to +24 V
Power Supply

+VGnd

Pull-Up Switch OFF

V Pull-up

PNP
Proximity Switch
Switches +Volts+V Input

20 to
80 µA

60V

7.5kΩ

Pull-up
Switch

V Pull-up

Input

Mechanical
Switch

Group
Filter

Setting

Digital
Filter

Edge
Detect
Logic

Polarity

Edge

Level

+5 to +24 V
Power Supply

+V
Gnd

Pull-Up Switch OFF

+V

Isolated Ground

Brown = +V
Blue = Gnd
Black = Signal

+5 to +24 V
Power Supply

+6 VDC

249Ω

Figure 10.2: Typical Sinking Isolated Input Equivalent Circuit

Figure 10.3: Typical Sourcing Isolated Input Equivalent Circuit

C o n f i g u r i n g  t h e  D i g i t a l  F i l t e r i n g

User definable Digital filtering makes the
MicroLYNX well suited for noisy industrial
environments. The filter setting is software
selectable using the IOF Variable with a
minimum guaranteed detectable pulse width
of 18 microseconds to 2.3 milliseconds.

Table 10.2  illustrates the IOF settings.

The  filter setting will reject any frequency
above the specified bandwidth.  For
example:

IOF 2 = 3 ‘Set the
Digital Filter for I/O
Group 20 to 3.44kHz

This setting will cause any signal above
3.44 kHz on I/O lines 21-26 to be rejected.  The default filter setting for the isolated I/O groups is 7, or 215Hz.

O/IdetalosIesopruPlareneGehtrofsgnitteSretliFFOI
)7-0=>mun<(>mun<=FOI

gnitteSretliF
ffotuC

ycneuqerF
esluPelbatceteDmuminiM

htdiW

0 zHk5.72 sdnocesorcim81

1 zHk7.31 sdnocesorcim63

2 zHk98.6 sdnocesorcim37

3 zHk44.3 sdnocesorcim541

4 zHk27.1 sdnocesorcim092

5 zH068 sdnocesorcim185

6 zH034 sdnocesillim261.1

)tluafed(7 zH512 sdnocesillim323.2

Table 10.2: Digital Filter Settings for the Isolated I/O
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T h e  I O  V a r i a b l e

After configuring the I/O by means of the IOS variable, we need to be able to do two things with the I/O.

1] Write to an output, or group of outputs, thus setting or changing its (their) state.
2] Read the states of either inputs or outputs. We can use this information to either display those

states to our terminal, or to set up conditions for branches and subroutine calls within a program.

We can also use this command to write or read the state of an entire I/O group.

R e a d / W r i t e  a  S i n g l e  I / O  L i n e

To read the state of a single input or output, the following would be typed into the terminal:

PRINT IO 21

The response from this would be 1 or 0, depending on the state of the line.
The state of an input or output in a program can be used to direct events within a MicroLYNX program by
either calling up a subroutine using the “CALL” instruction, or conditionally branching to another program
address using the “BR” instruction. This would be done in the following fashion.

Figure 10.4: Isolated Digital I/O Output  Equivalent Circuit

20 to
80 µA 60V

7.5kΩ

Pull-up
Switch

V Pull-up

Isolated Ground

LOAD

Load Supply
24 VDC Max.
(see Note 2)

Clamp Diode
(See Note 1)

NOTE 1: The maximum energy
rating of the internal inductive
clamp is 100 mJ (milli Joules)
non-repetitive. It is recommended
that an external clamp be used
if that value may be exceeded.
NOTE 2: The internal pull-up
voltage is designed to pull up
the I/O line, NOT to provide an
output load supply voltage.

Pull-Up Switch OFF+6 VDC

249Ω

350 mA Max

Now when the input program above is executed, the LED will be lit during the move.

C o n f i g u r i n g  a n  O u t p u t

Figure 10.4  illustrates the Output equivalent circuit of the Isolated I/O. When used as an output the I/O line
is able to sink 350mA continuous for each output, or a total of 1.5A for the entire I/O Group.  Refer to The
Isolated Digital I/O Module in Section 11 for detailed specifications. In the usage example we will use an
LED on I/O Line 31 for the load.  We will use the same program from the input example, only we will use the
output to light the LED while the motor is moving.

IOS 31 = 18, 1,  1

Using  Table 10.2 on the previous page we can break this setting down as follows:
IOS 31 - Identifies that I/O line 31 is being configured.
18 - Configures the I/O Type as “Moving”.
1 -  Configures the I/O line as an output.
1 - Configures the Line as “Active HIGH”.
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20 to
80 µA 60V

7.5kΩ

Pull-up
Switch

V Pull-up

Isolated Ground

PLC

NOTE 1: The maximum energy
rating of the internal inductive
clamp is 100 mJ (milli Joules)
non-repetitive. It is recommended
that an external clamp be used
if that value may be exceeded.
NOTE 2: The internal pull-up
voltage is designed to pull up
the I/O line, NOT to provide an
output load supply voltage.

Pull-Up Switch ON

+24
Max

GND

Input

External Supply

Output

+6 VDC

249Ω

350 mA Max

Figure 10.5: Isolated Digital I/O Output  Equivalent Circuit Using External Pull-Up

An external Pull-Up voltage may be applied when output voltages higher than +6 VDC are required. An
example of this is +24 VDC inputs to a PLC.

Maximum Output Current per line is 350 MA with a maximum group output of 1.5 A.
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CALL MYSUB, IO 22=1

This would call up a subroutine labled “MYSUB” when I/O line 21 is active.

BR 200, IO 22=0

This would branch to address 200 when I/O line 22 is inactive.

Writing to an output is accomplished by entering the following into a terminal or program:
IO 21=1
IO 21=0

This would change the state of I/O line 21.

R e a d / W r i t e  a n  I / O  G r o u p

When using the IO variable to read the state of a group of
inputs/outputs, or write to a group of outputs, you would first
want to configure the entire I/O group to be general purpose
inputs or outputs using the IOS variable. In this case the
response or input won’t be a logic state of 1 or 0, but rather the
decimal equivalent (0 to 63) of the 6 bit binary number repre-
sented by the entire group.

When addressing the I/O as a group the LSB (Least Significant
Bit) will be line 1 of the group, (e.g. 21, 31, 41, 51). The MSB
(Most Significant Bit) will be line 6 of the group (e.g. 26, 36, 46,
56).

The table on the right shows the bit weight of each I/O line in
the group.  It also illustrates the state  should 6 LED’s be
connected to I/O group 20 when entering the IO variables in this
exercise.

Configure the IOS variable such that group 20 is all general
purpose outputs, active low or:

IOS 20 = 0,1,0
Enter the following in the terminal:

IO 20 = 35
As shown in the table I/O lines 26, 22 and 21 should be
illuminated, 25, 24 and 23 should be off.

Enter this next:

IO 20 = 7
Now I/O 21, 22 and 23 should be illuminated.

IO 20 = 49
I/O 26, 25, and 21 are illuminated.

NOTE: You can only write to General Purpose Outputs. If you
attempt to write to an input or dedicated output type, an error
will occur!N

1 1 10 0 0

BINARY STATE OF I/O GROUP 20
IO 20 = 35

I/O 21
LSB

I/O 26
MSB I/O 22I/O 23I/O 24I/O 25

32 2 116 8 4

BIT WEIGHT DISTRIBUTION TABLE
FOR GROUP 20 I/O 

I/O 21
LSB

I/O 26
MSB I/O 22I/O 23I/O 24I/O 25

0 1 10 0 1

BINARY STATE OF I/O GROUP 20
IO 20 = 7

I/O 21
LSB

I/O 26
MSB I/O 22I/O 23I/O 24I/O 25

1 0 11 0 0

BINARY STATE OF I/O GROUP 20
IO 20 = 49

I/O 21
LSB

I/O 26
MSB I/O 22I/O 23I/O 24I/O 25

Table 10.3: Binary State of Outputs
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S e c t i o n  1 1
Configuring and Using the Expansion Modules

S e c t i o n  O v e r v i e w

This section covers the configuration and usage of the optional expansion modules available for the
MicroLYNX System. The information covered in this section is:

Isolated Digital I/O Module.
High-Speed Differential I/O Module.
Typical Functions of the Differential I/O.
Analog Input/Joystick Interface Module.
Typical Functions of the Analog Input/Joystick Module.
Isolated Communications RS-232 Expansion Module (CAN only).
Isolated Communications RS-485 Expansion Module (CAN only).
Analog Output Module.
12 Channel Isolated Digital I/O Module.

M i c r o L Y N X  E x p a n s i o n  M o d u l e s

A d d i t i o n a l  I s o l a t e d  D i g i t a l  I / O  M o d u l e

The Isolated Digital I/O can be expanded to 3 groups (30 - 50) for a total of 24 programmable I/O lines. These
Modules may be installed in any available slot. The group number will be determined by the MicroLYNX
slot into which they are plugged: slot 1 will be group 30, slot 2 will be group 40, and slot 3 will be group 50.
These Expansion Modules are configured and used in the same manner as the Standard I/O on the Micro-
LYNX. The IMS Part # is MX-DI100-000 (8 Pin Terminal) or MX-DI200-000 (10 Pin Header).

H i g h - S p e e d  D i f f e r e n t i a l  I / O  M o d u l e

If your system requires closed loop motion control and/or ratio functions, such as following or electronic
gearing or the ability to sequentially control a second axis, up to two High-Speed Differential I/O Modules
can be installed in slots 2 and 3 of the MicroLYNX, giving three channels of high-speed differential (or
single) I/O a piece. The IMS Part # is MX-DD100-000 (8 Pin Terminal) or MX-DD200-000 (10 Pin Header).

A n a l o g  I n p u t / J o y s t i c k  I n t e r f a c e  M o d u l e

The Analog Input/Joystick Interface Module features two 12 bit, 0 to +5 volt input channels which can be
used to monitor devices such as temperature and pressure sensors. It can also be used to control an axis
with a joystick. It features two voltage outputs: a 5 volt joystick reference, and a precision 4.096 volt
calibration reference. This device can be installed in any available MicroLYNX slot. The IMS Part # is
MX-AJ100-000  (8 Pin Terminal) or MX-AJ200-000 (10 Pin Header).

I s o l a t e d  C o m m u n i c a t i o n s  M o d u l e

The Isolated Communications Module allows a second, fully independent Communication Port when using
a CAN Based MicroLYNX Control System. This Module comes in a choice of RS-232 or RS-485. The IMS
Part# is MX-CM102-000 (RS-232 w/8 Pin Terminal), MX-CM202-000 (RS-232 w/10 Pin Header),
MX-CM104-000 (RS-485 w/8 Pin Terminal) or MX-CM204-000 (RS-485 w/10 Pin Header).



84 MicroLYNX  Hardware Reference R072706

A n a l o g  O u t p u t  M o d u l e

The Analog Output Module provides two 0 to +5 VDC Output Channels (four if two Modules are used).
This Module adds the capability to control AC Variable Frequency Drives, Servo Drives and Brush-Type DC
Drives. The IMS Part# is MX-DA100-000 (8 Pin Terminal) or MX-DA200-000 (10 Pin Header).

1 2  C h a n n e l  I s o l a t e d  D i g i t a l  I / O  M o d u l e

The 12 Channel Isolated Digital I/O Module provides twelve +5 to +24 VDC Isolated I/O Channels. This
coupled with a the Six Channel Isolated I/O Module will yield the maximum 24 Isolated I/O Channels in the
MicroLYNX and leave an open slot for an Expansion Module of a different type. The IMS Part# is
MX-DI400-000 (16 Pin Header) or MX-DI401-000 (16 Pin and Receptacle).

Choosing the Expansion Modules for  Your Appl icat ion

A powerful feature of the MicroLYNX is the versatility offered by its wide range of configurations available
through the expansion modules. The expansion modules listed above may be used singly or in combination to
customize your MicroLYNX System to the specific requirements of your application. The table and explanation
below outline the application requirements and MicroLYNX Slot usage.

Table 11.1: MicroLYNX Expansion Module Slot Usage

egasUtolSnoisnapxEXNYLorciM
noisnapxE

eludoM 1tolS 2tolS 3tolS mumixaM
dewollA

0/IlatigiDdetalosI seY seY seY *3

deepShgiH
O/IlaitnereffiD oN seY seY 2

golanA
kcitsyoJ/tupnI seY seY seY 1

detalosI
noitacinummoC oN seY oN 1

tuptuOgolanA seY seY seY 2

O/IlennahC21 seY seY oN *1

* The MicroLYNX is capable of handling up to 24 I/O signals. I f  you should opt to
use a 12 Channel I/O Module, you can only use one Isolated Digital I/O Module.
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E x p l a n a t i o n  o f  E x p a n s i o n  S l o t  U s a g e

I s o l a t e d  D i g i t a l  I / O  M o d u l e

The Isolated Digital I/O Module may be used in any MicroLYNX Slot. You may use up to three (3) 6-channel
Modules in a MicroLYNX. However, the MicroLYNX is capable of a maximum 24 I/O channels. If you elect to
use one 12 Channel I/O Module, you may only use one Isolated Digital I/O Module.

H i g h - S p e e d  D i f f e r e n t i a l  I / O  M o d u l e

Up to 2 High-Speed Differential Modules may be used in Slots 2 or 3.

A n a l o g  I n p u t / J o y s t i c k  I n t e r f a c e  M o d u l e

The Analog Input/Joystick Interface Module may be used in any Slot of the MicroLYNX. Only 1 Module
may be used per MicroLYNX.

I s o l a t e d  C o m m u n i c a t i o n s  M o d u l e

The Isolated Communications Module may be used only in Slot 2 of the MicroLYNX. Only 1 Module may be
used and it must be with a CAN MicroLYNX System.

A n a l o g  O u t p u t  M o d u l e

The Analog Output Module may be used in any slot of the MicroLYNX. A maximum of 2 Modules may be
used in a MicroLYNX.

1 2  C h a n n e l  I s o l a t e d  D i g i t a l  I / O  M o d u l e

The 12 Channel Isolated Digital I/O Module can be used in Slot 1 or 2 of the MicroLYNX. Only 1 (one) 12
Channel Module may be used. You may elect to use 1 standard Isolated Digital I/O Module along with the
12 Channel Module to give the MicroLYNX the maximum number of 24 Isolated I/O channels.

T h e r m a l / E n v i r o n m e n t a l  S p e c i f i c a t i o n s

All MicroLYNX Expansion Modules have thermal and environmental specifications which must be met.
They are:

Range
Ambient Operating Temperature .............................................. 0 to +50°C
Storage Temperature ............................................................. -20 to +70°C
Humidity ......................................................... 0 to 90% non-condensing
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I s o l a t e d  D i g i t a l  I / O  M o d u l e
The Isolated Digital I/O can be expanded to 24 lines.
Expansion to this level would require the use of all three
slots. The I/O groups are slot dependent. The slots will
yield the following groups as numbered:

Slot 1 ....................................... Group 30
Slot 2 ....................................... Group 40
Slot 3 ....................................... Group 50

The Isolated Digital I/O Module expands the
capabilities of the MicroLYNX to include
application features such as:

1) Six +5 to +24 VDC Isolated Input Channels
2) I/O Lines Software Configurable as Inputs or Outputs
3) I/O user definable as Dedicated or General Purpose
4) Programmable Digital Filtering for Inputs

#niP

noitpOrotcennoC

xineohPnoitisoP8 redaeHniP01

1tolS 2tolS 3tolS 1tolS 2tolS 3tolS

1 V pullup V pullup V pullup 13O/I 14O/I 15O/I

2 13O/I 14O/I 15O/I 23O/I 24O/I 25O/I

3 23O/I 24O/I 25O/I V pullup V pullup V pullup

4 33O/I 34O/I 35O/I 33O/I 34O/I 35O/I

5 43O/I 44O/I 45O/I .C.N .C.N .C.N

6 53O/I 54O/I 55O/I 43O/I 44O/I 45O/I

7 63O/I 64O/I 65O/I .C.N .C.N .C.N

8 DNGO/I DNGO/I DNGO/I 53O/I 54O/I 55O/I

9 DNGO/I DNGO/I DNGO/I

01 63O/I 64O/I 65O/I

Table 11.2: Isolated Digital I/O Group and Line Locations by Connector Option and Slot

E l e c t r i c a l  S p e c i f i c a t i o n s

Input Voltage Range ......................................................................................... 0 to +24 VDC
Input Low Level .................................................................................................... < 1.5 Volts
Input High Level ................................................................................................... > 3.5 Volts
Open Circuit Input Voltage

Pull-up Switch ON ..................................................................................... 4.5 Volts
Pull-up Switch OFF ...................................................................................... 0 Volts

Load Supply Voltage ................................................................................. 28 VDC Maximum
(Transient protected at 60 volts)

FET On Resistance ........................................................................ 2W Maximum (Tj=125°C)
Continuous Sink Current ................................................................ 350 mA max each output

(Ta = 25°C)
Maximum Group Sink .................................................................... 1.5 A (Thermally Limited)
Filter Cutoff Frequencies ............................... 27.5, 13.7, 6.89, 3.44, 1.72 kHz, 860, 430, 215 Hz
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The Isolated Digital I/O can be expanded to 24 lines. Expansion to this level would require the use of all
three slots. The I/O groups are slot dependent. The  slots will yield the following groups as numbered:

Slot 1 ......................................................... Group 30
Slot 2 ......................................................... Group 40
Slot 3 ......................................................... Group 50

I n s t a l l i n g  T h e  I s o l a t e d  D i g i t a l  I / O  M o d u l e

To install the Isolated Digital I/O Module into your MicroLYNX, follow the steps below.

To Install the Module:
1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel (1, 2 or 3) from the desired slot you want to use.
3) Carefully press the Expansion Module (B) into place by plugging the 28 pin connector into

the desired receptacle (C, D or E) and snapping it into place under the retaining clips (F).
4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

Figure 11.1: Installing the Isolated Digital I/O Expansion Module
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2. I/O CHANNEL 1
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B

I / O  C o n f i g u r a t i o n

Inputs and Outputs as well as digital filtering are configured in the same manner as the Standard I/O
(Group 20). Please refer to Section 10 “Configuring the Isolated Digital I/O” for details.

Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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U s i n g  t h e  I s o l a t e d  D i g i t a l  I / O

The Isolated Digital Expansion I/O operates in the very same manner as the standard isolated I/O. The only
differences are the location of the pull-up switches, and the method of supplying an external pull-up voltage.

The pull-up switches are located on the bottom of the expansion board.  They operate in the same fashion as the
standard I/O set pull-ups. Configuring and using these switches is detailed in Section 10 of this document.
Another key difference is the method by which an external pull-up voltage is supplied to the I/O. While the I/O Ground
is common to each Isolated Digital I/O Module installed (both the Differential I/O Module and the Analog Input/
Joystick Module have separate, non-isolated grounds) V-PULLUP is NOT common.  This allows you to power each
I/O group independently if you choose.

The Isolated Digital I/O Expansion Module is configured and controlled by the IOS variable and the IO
instructions in the same manner as the standard I/O set. The only difference is in how the lines and groups
are addressed.

See Section 10 for instructions on using the isolated I/O
.
If digital filtering is used (IOF variable) it must be configured for each group separately.

Figure 11.3: Powering Multiple Isolated Digital I/O Modules
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Figure 11.2: The Isolated Digital I/O Module, Bottom View
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#niP

noitpOrotcennoC

xineohPnoitisoP8 redaeHniP01

2tolS 3tolS 2tolS 3tolS

1 )-(71O/I )-(81O/I .C.N .C.N

2 DNG DNG CDV5+ CDV5+

3 CDV5+ CDV5+ DNG DNG

4 )-(41O/I )-(61O/I )-(41O/I )-(61O/I

5 )+(31O/I )+(51O/I )-(31O/I )-(51O/I

6 )+(41O/I )+(61O/I )+(31O/I )+(51O/I

7 )+(71O/I )+(81O/I )-(41O/I )-(61O/I

8 )-(31O/I )-(51O/I )+(41O/I )+(61O/I

9 )-(71O/I )-(81O/I

01 )+(71O/I )+(81O/I

Table 11.3: High-Speed Differential I/O Expansion Module Pinout
by Connector Style and Slot

E l e c t r i c a l  S p e c i f i c a t i o n s

Differential Input Threshold ........................................................................ -0.2 to +0.2 Volts
Input Hysteresis ....................................................................................60 Millivolts Typical
Input Common Mode Range ............................................................................ -6 to +6 Volts
Open Circuit Input Voltage

Positive Input ............................................................................................ 4.3 Volts
Negative Input ........................................................................................... 1.4 Volts

Output Voltage (each output) ....................................................... No Load/6 Milliamp Load
Logic “0” ..................................................................................... 0.5 Volts/0.8 Volts
Logic “1” ..................................................................................... 4.5 Volts/4.2 Volts

Encoder Voltage ............................................................................................ +5VDC Output
Current Limit (All Outputs Combined) ...................................................................... 150 mA
Short Circuit Current ........................................................................................ 250 mA Max.
Maximum Clock Frequency ......................................................................................... 5MHz
Digital Input Filtering .................................................................................... 39kHz to 5MHz
Filter Cutoff Frequencies ........................... 5.00, 2.50, 1.25 MHz, 625, 313, 156, 78.1, 39.1 kHz

High -Speed  D i f ferent ia l  I/O  Modu le
The MicroLYNX has the capability of having up to two
High-Speed Differential I/O Modules installed in
expansion slot numbers 2 and 3. The High-Speed
Differential I/O Module expands the capabilities of the
MicroLYNX to include application features such as:

1] Closed Loop Motion Control (Encoder Feedback)
2] Electronic Gearing (Ratio Functions)
3] Secondary Clock Output
4] General Purpose High-Speed I/O

The pinout by slot location and connector style is
given in Table 11.3.

The high-speed differential I/O is non-isolated, meaning
the ground is not common with the isolated I/O ground.
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I n s t a l l i n g  t h e  H i g h - S p e e d  D i f f e r e n t i a l  I / O  M o d u l e

To install the High-Speed Differential I/O Module into your MicroLYNX, follow the steps below.

To Install the Module:
1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel (2 or 3) from the desired slot you want to use.
3) Carefully press the Expansion Module (B) into place by plugging the

28 pin connector into the desired receptacle (D or E) and snapping it
into place under the retaining clips (F).

4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

T h e  F o u r  C l o c k s  E x p l a i n e d

The MicroLYNX has four clock pairs that are used by the high-speed I/O. One of these, clock pair 11 and 12, is
fixed as an output and is used internally to provide step clock and direction pulses to the driver section of the
MicroLYNX. The step clock output increments CTR1 (Counter 1). The user has no physical access to this
clock, however, CTR1 may be read from or written to by software instructions in either program or immediate
mode. The following table explains the clocks, as well as their default I/O line pair placement.

C l o c k  T y p e s  D e f i n e d

There are three basic types of clocks that may be configured for the MicroLYNX, they are:
1] Quadrature
2] Step/Direction
3] Up/Down

These clock functions are illustrated in figure 11.5.

Figure 11.4: Installing the High-Speed Differential I/O Expansion Module
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Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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skcolCruoFehT

#kcolC riaPeniLO/I noitisoPtolS retnuoC noitcnuF

1 21&11 enoN 1RTC

.kcolcnoitomdetarenegyllanretnisikcolcsihT
otlortnoclanoitceriddnakcolcpetssedivorptI

elbaliavatonsikcolcsihT.noitcesrevirdeht
.rotcennoclanretxeynano

2 41&31 2tolS 2RTC

yB.tuptuorotupninasaderugifnocebyaM
.tupnierutardauqasaderugifnocsisihttluafed

kcolcyradnocesasaderugifnocebnactI
.1KLCotderaegyllacinortceletuptuo

3 61&51 3tolS 3RTC

yB.tuptuorotupninasaderugifnocebyaM
.tupnierutardauqasaderugifnocsisihttluafed

tuptuokcolcyraitretasaderugifnocebnactI
.1KLCotderaegyllacinortcele

4

71 2tolS enoN
narotupnideepshgihasaderugifnocebyaM

ecnereferzHM1asitituptuonasA.tuptuo
.kcolc

81 3tolS enoN
rotupnideepshgihasaderugifnocebyaM
ecnereferzHM01asitituptuonasA.tuptuo

.kcolc

Table 11.4: The Four Clocks and their Default Line Placement

C o n f i g u r i n g  t h e  D i f f e r e n t i a l  I / O  -  T h e  I O S  V a r i a b l e

The high-speed differential I/O is configured by means of the IOS variable, and is used in the the same
fashion in which the isolated I/O is configured. The main difference is that there are three additional
parameters which need to be set in configuring the triggering, clock type and ratio mode settings.

It is important to note that the high-speed differential I/O lines may be used for the same input or output
functions as the isolated digital I/O, where the higher speed capabilities of the differential I/O is required.
However, for purposes of this example we will only illustrate the clock functions associated with the high-
speed differential I/O. Figure 11.6 illustrates the IOS variable settings for the high speed differential I/O.

Quadra ture

The quadrature clock function is the most commonly used input
clock function. This is the default setting for each high-speed I/O
channel except 11 & 12. This clock function will typically be used for
closed loop control (encoder feedback) or for following applications.

S t e p / D i r e c t i o n

The step/direction clock function would typically be used in an
application where a secondary or tertiary clock output is required to
sequentially control an additional axis.

NOTE: On clocks configured for Step/Direction, the LOW number of
the I/O Line pair will be Direction and the HIGH number of the
I/O Line pair will be StepClock.

U p / D o w n

The up/down clock type would typically be used as an output
function where a secondary axis is being driven by a stepper or servo
drive with dual-clock direction control circuitry.

When using a clock pair as Step and Direction, the lower number or
the “A” clock of the pair will always be the Direction. The higher
number or the “B” clock of the pair will always be the Step Clock.

Figure 11.5: Clock Functions
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CCW

Quadrature

Channel A

Channel B
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Step Clock/Direction

Direction
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Figure 11.6: IOS Variable Settings for the High-Speed Differential I/O

IOS = , , , , , X XXX X XX X

Enter the Channel # (13-18) here!

Enter I/O Line Type # Here

1 = Clock 1A
2 = 
3 = 
4 = 
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8 = 

Clock 1B
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Clock 2B
Clock 3A
Clock 3B
Clock 4A
Clock 4B

Define Line or Group
As Input or Output

0 = Input
1 = Output

Define the Clock Type

     0 = Not A Clock
     1 = Quadrature
     2 = Step/Direction
     3 = Up/Down

Set the state 
of the Line or Group

0 = Active Low
1 = Active High

Set the Ratio Mode
     0 = No Ratio
     1 =Ratio

Set the Triggering
0 = Level
1 = Edge

NOTE: The 
Clock #’s are
fixed to their
associated I/O
channel and 
cannot be 
changed! They
are entered for
sake of consistency
only!

C o n f i g u r i n g  t h e  H i g h  S p e e d  I / O  a  N o n - C l o c k  F u n c t i o n

Configuring the high speed I/O to clock functions will be covered in depth in the following subsections on
configuring encoder and ratio functions. Here we will briefly discuss using the high speed I/O as a general
purpose or dedicated I/O function.

Care must be taken when configuring the high speed I/O to a general purpose or dedicated function as the
output current sink is 150mA for the entire I/O group 10.

The IOS variable will be configured for the high speed I/O in the same fashion as it is set for the isolated I/O.

C o n f i g u r i n g  a n  I n p u t

Clocks 2, 3 and 4 can be configured as high speed inputs, or as a general purpose input in the same fashion
as the Isolated I/O. In configuring the Differential I/O line as a general purpose input you would typically
use the “+” line of the line pair. You cannot use both lines as separate I/O lines. The figure below shows the

Figure 11.7: Differential I/O Input Equivalent Circuit
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Input Equivalent Circuit with the I/O line pair connected to channel A of a differential encoder. This feature
is demonstrated in Typical Functions of the Differential I/O: Connecting and Using an Encoder. on the
following page. Clocks 2, 3 and 4 are set up as Quadrature inputs by default. The defaults for each I/O Line
Pair are:

IOS 13 = 3, 0, 1, 0, 1, 0
IOS 14 = 4, 0, 1, 0, 1, 0
IOS 15 = 5, 0, 1, 0, 1, 0
IOS 16 = 6, 0, 1, 0, 1, 0
IOS 17 = 7, 0, 1, 0, 1, 0
IOS 18 = 8, 0, 1, 0, 1, 0

S e t t i n g  t h e  D i g i t a l  I n p u t  F i l t e r i n g  f o r  t h e  D i f f e r e n t i a l  I / O

User-definable digital filtering
makes the LYNX well suited for
noisy industrial environments.
The filter setting is software
selectable using the IOF
Variable with a minimum
guaranteed detectable pulse
width of 18 microseconds to 2.3
milliseconds. Table 11.5
illustrates the IOF settings.

CLOCK
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Figure 11.8: Differential I/O Output Equivalent Circuit

C o n f i g u r i n g  a n  O u t p u t

The Differential I/O Group 10 has 3 Channels (Line Pairs 13 & 14, 15 & 16, and 17 & 18) that can be config-
ured as an output by the user and 1 Channel (Line Pairs 11 & 12) that is configured as output only. (SCK and
DIR on the Control Module.) These outputs can be configured as high speed outputs or 0 to 5VDC general
purpose outputs by using the IOS variable. The high speed clock outputs have the following restrictions:

Line Pairs 11/12, 13/14 and 15/16 can be configured to Step Clock/Direction or Up/Down.

Line Pair 17/18 is limited to 1MHz Reference Out (17) and 10MHz Reference Out (18).

In the Equivalent Circuit in Figure 11.8 an Output is being used as Step or Direction on a driver.

Table 11.5: Digital Filter Settings for the Differential I/O

O/IlaitnereffiDdeepShgiHehtrofsgnitteSretliFFOI
)7-0=>mun<(>mun<=FOI

gnitteSretliF
ffotuC

ycneuqerF
esluPelbatceteDmuminiM

htdiW

)tluafed(0 zHM00.5 sdnocesonan001

1 zHM05.2 sdnocesonan002

2 zHM52.1 sdnocesonan004

3 zHk526 sdnocesonan008

4 zHk313 sdnocesorcim6.1

5 zHk651 sdnocesorcim2.3

6 zHk1.87 sdnocesorcim4.6

7 zHk1.93 sdnocesorcim8.21
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For the configuration example, use I/O line 13 for the output. Since by default the line is a quadrature input
we must configure it to be a Step/Direction Output by setting the IOS Variable to the following:
IOS 13 = 3, 1, 0, 1, 2, 0
This breaks down as:

IOS 13 - Identifies the line being configured as 13.
3 - Sets the I/O Type to Clock 2A (default).
1 - Sets it as an output.
0 - Sets Logic at Low True.
1 - Edge Triggered.
2 - Sets the Clock Type to Step/Direction.
0 - No Ratio.

T y p i c a l  F u n c t i o n s  o f  t h e  D i f f e r e n t i a l  I / O

C o n n e c t i n g  a n d  U s i n g  a n  E n c o d e r

The High-Speed Differential I/O Module may be used for closed loop motion control by receiving quadra-
ture input from a differential or single ended encoder. High-Speed I/O channels 13 and 14 are configured by
default for this function, so you would want your expansion module inserted into expansion slot #2.

Connect your encoder as shown in Table 11.6 and Figure 11.9.

T e s t i n g  Y o u r  E n c o d e r  S e t u p

Now that your encoder is connected, it is time to test the setup and verify its operation by typing the
following into your terminal:

‘set munits to correspond with MSEL=256
MUNIT=51200

‘set the encoder units variable EUNIT to the number = 4 x
‘encoder resolution, ie 500 line encoder x 4 = 2000,

2#tolSnoisnapxE-snoitcennoCredocnE

langiSredocnE XNYLorciM

laitnereffiD elgniS lennahCO/I xinoehPnoitisoP8 *redaeHniP01

+AlennahC AlennahC +31 5 6

-AlennahC -31 8 5

+BlennahC BlennahC +41 6 8

-BlennahC -41 4 7ro4

+xednI xednI +71 7 01

-xednI -71 1 9

CDV5+ CDV5+ 3 2

DNG DNG 2 3

siredocneruoyfisuhT.noitarugifnocnipdrakcaPttelweHehtwollofredocnelaitnereffidSMI:ETON
elbacnobbirNIDelamefhtiwelbacnobbir"deriwhguorhtthgiarts"rotcudnoc01aSMIroPHybderutcafunam

redaeHniP01(draobnoisnapxeehtdnaredocnelaitnereffidehtneewtebyltceriddetcennocebnacsrotcennoc
.noitacifidomgniriwtuohtiw)noisreV

Table 11.6: Expansion Slot 2 Encoder Connections
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‘200 line encoder x 4 = 800 etc.
EUNIT=2000

‘Set the stall factor variable to 10% of EUNIT (10% of a
‘revolution
STLF=200

‘Enable encoder functions
EE=1
POS=0 ‘set position counter to 0
CTR2=0 ‘set counter 2 to 0
SAVE ‘save the aforementioned settings.

Test the encoder setup by entering the following into your terminal:

MOVR 10 ‘the motor moves 10 revolutions (we hope)
PRINT POS ‘we read the POS variable, it should say “10.000”
PRINT CTR2 ‘we read CTR2, it should read 10 X EUNIT, or 20000

I n t r o d u c i n g  T h e  E U N I T  ( E n c o d e r  U N I T S )  V a r i a b l e

During open loop operation, the MicroLYNX takes the number of clock pulses registered on CTR1, scales
that number using the MUNIT variable and then writes the result to the position variable POS.
For closed loop operation, where the encoder functions are enabled (EE=1), the MicroLYNX takes the
number of clock pulses registered on CTR2, scales them by the EUNIT variable and stores them to the POS
counter.

The EUNIT variable must be scaled to the same factor as the MUNIT variable. For example, if you were
scaling your system to operate in degrees, the MUNIT/EUNIT relationship would be expressed thus:

MUNIT=51200/360
EUNIT=2000/360

Figure 11.9: Differential Encoder Connection

Connection Showing 10 Pin Header

Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9

Pin 10

NC
+5 VDC
GND
Channel B -
Channel A -
Channel A +
Channel B -
Channel B +
Index -
Index +

or

GND

V+

PHASE A

PHASE A

PHASE B

PHASE B

MICRO
TM

G
R

O
U

P
2
0

I/O
C

O
M

M
U

N
IC

A
T

IO
N

S

MicroLYNX

POWER
SUPPLY

1
2

3

Differential
Encoder

Stepping
Motor

Connection Showing 8 Position
Phoenix Terminal

Parameter Setup

IOS 13=3,0,1,0,1,1
IOS 14=4,0,1,0,1,1
HAE=1
HAS=.5

IDX-
GND
+5 VDC
Channel B-
Channel A+
Channel B+
IDX +
Channel A-

1

2

3

4

5

6

7

8



96 MicroLYNX  Hardware Reference R072706

(This assumes MSEL=256 and a 500 line encoder.)
With this configuration, if you performed the following absolute move:

MOVA 270
the axis would turn 270°. Thus when you enter:

PRINT POS
the terminal will display “270.00”.
The program that follows will illustrate encoder feedback by making a series of moves while displaying both
the raw counts from CTR2 and the scaled POS value.
Enter the program below in the text editor window.

'******PARAMETERS*******
MUNIT=51200'motor units = 1/256 resolution
EUNIT=2000 '500 line encoder quad input
EE=1 'enable encoder functions
STLF=200 'stall factor 10% of 1 rev.
STLDE=1 'enable stall detection
STLDM=0 'stop motion if stall is detected
MAC=75 'accel. current to 75%
MRC=50 'run current to 50%
MHC=25 'hold current to 25%

'******PROGRAM********
PGM 200
  CTR2=0
  POS=0
  MOVR 1
  HOLD 2
  DELAY 250
  PRINT "\rEncoder Count= ", CTR2, "  Position Count= ", POS,"\e[K";
  MOVR 10
  HOLD 2
  DELAY 250
  PRINT "\rEncoder Count= ", CTR2, "  Position Count= ", POS,"\e[K";
  MOVR -11
  HOLD 2
  DELAY 250
  PRINT "\rEncoder Count= ", CTR2, "  Position Count= ", POS,"\e[K";
  BR 200
END
PGM

Execute the program by entering “EXEC 200” into the terminal.

F o l l o w i n g  a n  E x t e r n a l  C l o c k  ( E l e c t r o n i c  G e a r i n g )

The High-Speed Differential I/O Module allows you to configure the MicroLYNX’s primary axis to follow an
external clock input. The hardware connection (Figure 11.10) is almost identical to that shown for closed
loop control, only in this instance instead of using a quadrature clock input for position monitoring and
maintenance, we will use the encoder input to control the primary axis.

Using this type of application introduces the HAE (Half Axis Enable) flag and the HAS (Half Axis Scaling)
variable. In half axis mode the master clock is taken from the CLK2, CLK3 or CLK4 (I/O channels 13 & 14, 15
& 16 or 17 & 18), which have the IOS variable configured as inputs, a clock type, and ratio mode enabled.
The primary axis will move as a ratio of this clock based upon the factor entered in the HAS variable.
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H A E H a l f  A x i s  E n a b l e / D i s a b l e  F l a g

This flag (1) enables and (0) disables half axis scaling mode. The default condition is (0) disabled. The HAE
flag must be enabled for this mode to function.

H A S H a l f  A x i s  S c a l i n g  V a r i a b l e

The half axis scaling variable is the factor by which the Follower Input: Primary Axis ratio is scaled. The
range of the factor is >-1 to <1. For example, a setting of HAS=.5 will output 1 pulse on the primary axis for
every 2 pulses input to the follower input or a 2:1 ratio, HAS=.2 will be 5:1, HAS=.999 will be .999:1 and so
on. The default HAS value is 0.000, thus some factor must be entered to make this function.

C o n f i g u r i n g  t h e  I / O  f o r  H a l f  A x i s  M o d e

The parameter setup to make this configuration follows. This assumes a High-Speed Differential I/O
Expansion Module installed in slot 2. If your module is installed in slot 3, use I/O channels 15 and 16 (IOS
15=5,0,1,0,1,1 and IOS 16=6,0,1,0,1,1) instead. The raw count of clock pulses will register to CTR3. I/O
channels 17 and 18 can be used for this also, only there is no registration of clock pulses:

IOS 13=3,0,1,0,1,1 ‘I/O 13 quad. input, ratio mode
IOS 14=4,0,1,0,1,1 ‘I/O 14 quad. input, ratio mode
HAE=1 ‘Enable half-axis scaling mode
HAS=.5 ‘Half-axis scaling variable to .5 (1 output

‘pulse on the pri. axis for 2 input pulses)

NOTE: In this example a differential encoder is used to illustrate the quadrature input clock pulses.

With this configuration, one (1) step clock pulse will output to the primary axis for every two (2) quadrature
input clock pulses. By reading the value of CTR2 and CTR1 you can see the ratio of the pulses.

Try different HAS variable, motor resolution and MUNIT settings to see how the primary axis is effected by
different settings.
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Figure 11.10: Differential I/O Connections for Following an External Quadrature Input

NOTE: The HAS variable must be set to less than 1 or Error
Code 9004, “Ratio Out of Range” will occur.N
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O n e  a n d  a  H a l f  A x i s  O p e r a t i o n  ( R A T I O E )

A secondary drive can be connected to a pair of differential outputs. The secondary driver will operate off
of the differential output pair 15 and 16 (I/O pair 13 and 14 can also operate in this mode).  Setting the ratio
mode to TRUE (1) for the differential output clock (IOS) specifies a secondary drive function.  Then when
ratio mode is enabled (RATIOE); the secondary axis will follow the primary axis with the ratio specified by
the RATIO variable.

The sequence of commands  used to make this setup function would be as follows:

‘Set IOS 15 to step/direction clock type, and ratio mode
IOS 15 = 5,1,1,0,2,1
‘Set IOS 16 to step/direction clock type, and ratio mode
IOS 16 = 6,1,1,0,2,1
‘Set Ratio Mode Enable Flag to TRUE (1)
RATIOE = 1
‘Set RATIO variable to .5 for the secondary drive
RATIO = .5

With this setup, the motor on the secondary drive will move half the distance of the primary.

Figure 11.11: One and a Half Axis Operation

NOTE: The HAS variable must be set to less than 1 or Error
Code 9004, “Ratio Out of Range” will occur.N
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A n a l o g  I n p u t / J o y s t i c k  M o d u l e
The Analog Input/Joystick Expansion Module adds two 0 to 5
volt analog input channels to the MicroLYNX System. Both
channels can be used for data aquisition, or either channel can
be used to directly control motion. This offers the user the
capability of receiving input from a variety of analog sources
such as temperature or pressure sensors, and then controlling
events based upon those inputs.

The user-selected Joystick channel can be programmed to set
the range, zero, deadband and sensitivity.
Each channel uses a 12 bit D/A converter for better resolution
as well as a fixed single pole analog filter with a cutoff
frequency of 658 Hz to reduce the electrical noise that can be
present in industrial environments.

The Analog Input/Joystick Module can be installed in any free slot, however only one (1) module can be
used per MicroLYNX.

#niP

noitpOrotcennoC

xineohPnoitisoP8 redaeHniP01

1 )ecnerefeRkcitsyoJ(V5+ )ecnerefeRkcitsyoJ(V5+

2 1NIA DNG

3 DNG 1NIA

4 )ecnerefeRkcitsyoJ(V5+ )ecnerefeRkcitsyoJ(V5+

5 2NIA DNG

6 DNG 2NIA

7 )ecnerefeR.bilaC(V690.4 )ecnerefeR.bilaC(V690.4

8 DNG DNG

9 DNG

01 .C.N

Table 11.7: Analog Input/Joystick Module Pin Configuration

E l e c t r i c a l  S p e c i f i c a t i o n s

Analog Input Voltage Range ............................................................................. 0 to +5 Volts
Resolution .................................................................................................................. 12 Bits
Offset .....................................................................................................................±2 LSB
Integral Linearity Error ...............................................................................................±2 LSB
Differential Linearity Error .......................................................................................±3/4 LSB
Absolute Maximum Voltage at Inputs .....................................................................±24 Volts
Joystick Reference Voltage ....................................................................................... +5 Volts
Precision Calibration Reference Voltage (±0.2%) ................................................ +4.096 Volts
Calibration Reference Voltage Tolerance ....................................................................... ±2 %
Analog Input Filter Cutoff Frequency ........................................................................ 658 Hz
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I n s t a l l i n g  t h e  A n a l o g  I n p u t / J o y s t i c k  M o d u l e

To install the Analog Input/Joystick Module into your MicroLYNX, follow the steps below.

1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel (1, 2 or 3) from the desired slot you want to use.
3) Carefully press the Expansion Module (B) into place by plugging the 28 pin connector into the

desired receptacle (C, D or E) and snapping it into place under the retaining clips (F).
4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

I n s t r u c t i o n s  &  V a r i a b l e s  S p e c i f i c  t o  t h e  A n a l o g

I n p u t / J o y s t i c k M o d u l e

There are several new enhancements to the MicroLYNX instruction set which add the functions of the
Analog Input/Joystick Interface Module while maintaining backward compatibility with the modular LYNX
System. The following instructions and variables are specific to the Analog Input/Joystick Interface
Module.  These are introduced here and covered in more detail in Part III, Software Reference.
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Figure 11.12: Installing the Analog Input/Joystick Module

Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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E r r o r  C o d e s

In addition to the instructions and variables, the following error codes have been added to support the
inclusion of the Analog Module and aid in troubleshooting the MicroLYNX System:

1201   Selected Analog Board not installed.
1202   Analog channel number not available.
1204   Analog option not installed.
1205   Analog VALUE out of range, possibly defective Board.

2101   Analog RANGE not allowed.
2102   Analog destination/source not allowed.
2103   Analog Destination/Source already used.
2104   Invalid Analog Channel number.
2105   Analog LAW not allowed.
2106   Can’t enable Joystick while in motion, or can’t exec motion cmd with Joystick enabled.

9014   Analog input not allowed for data.

T h e  A D S  V a r i a b l e  ( A  t o  D  S e t u p )

The ADS variable is the heart of the MicroLYNX Analog Input/Joystick Interface Module. There are three
parameters that control how the module will respond to input. It is used as follows:

ADS <chan>=<aunit>,<mode>,<law>

<chan>: Is the analog input channel that will be used, either 1 or 2.
<aunit>: This parameter sets the relationship between the analog input and units that are convenient to the
user. In analog (User) mode the aunits parameter is the number of user units corresponding to the Analog
Module full scale. In Joystick (Velocity) mode the aunits parameter is the number of munits/second corre-
sponding to the Joystick Full Scale (JSFS) parameter.
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< wal > yticolevrotomotnoitisopkcitsyojstsujdA=

ebuc=3,walerauqs=2,raenil=1.noitamrofsnart
wal

NIA >nahc<NIA=>rav< :LENNAHCTUPNIGOLANADAER fodaerasesuaC
elbairavsadevassiatad,>nahc<lennahctupnigolana

.>rav<

CSJ >mun<=CSJ ,ELBAIRAVNOITISOPRETNECKCITSYOJ detadpu
.nwohssayltceridrodnammocCSJIyb

BDSJ >mun<=BDSJ ,ELBAIRAVDNABDAEDKCITSYOJ CJSIybdetadpu
.nwohssayltceridrodnammoc

SFSJ >mun<=SFSJ ,ELBAIRAVELACSLLUFKCITSYOJ CJSIybdetadpu
.nwohssayltceridrodnammoc

galF egasU noitpircseD

ESJ >glf<=ESJ :GALFELBANEKCITSYOJ kcitsyojselbane1=>glf<
.selbasid)tluafed(0=>glf<,noitcnuf

Table 11.8: Analog Input/Joystick Module Software Command Summary
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<mode>: The mode parameter controls whether or not the input is used for velocity control; 1 = analog
input, 2 = velocity or joystick mode.

<law>: Controls the sensitivity of the velocity with respect to the analog input. The effect of the analog
input can be linear, square or cube. <law> applies to velocity mode only.

Here are two examples that illustrate the ADS variable:

E x a m p l e  1

A pressure transducer is connected to input 1. The transducer output is 10 psi/volt. Vref represents the
voltage at the Input to the Analog Joystick Module corresponding to full scale. Vref as measured at pin 1 on
the Analog Joystick Module is 5.05 volts. Thus aunits for channel 1 is 10 psi/volt x 5.05 volts or 50.5. The
value returned by an analog read of Channel 1 will be in psi. Note that the full scale output of the transducer
does not have to equal the Analog Module full scale. This setup would be expressed thus:
ADS 1=50.5, 1

E x a m p l e  2

A 1.8 degree (per full step) motor connected to a lead screw with a lead of .1 inches/rev. The step motor
drive is set for 32 usteps per full step. A joystick is connected to channel 1. To program speed and motion in
inches set munits to (32 pulses/1.8 degrees) x (360 degrees/1 rev ) x (1 rev/.1 inches). If a maximum speed of 3
inches/second is desired while in Joystick operation set aunits for channel 1 to 3. For linear Joystick
operation the setup command is ADS 1 = 3,2,1

T y p i c a l  F u n c t i o n s  o f  t h e  A n a l o g  I n p u t / J o y s t i c k  M o d u l e

There are three program examples that will illustrate the use of the Analog Input/Joystick Module. In each
case a 1kΩ potentiometer is used to emulate a sensor for analog input mode and a joystick for velocity
mode.

Use the connection configuration shown in figure 11.13 below, a joystick or a sensor would be connected
the same way.

GND

V+

PHASE A
PHASE A

PHASE B

PHASE B

MICRO
TM

G
RO

UP 20 I/O
CO

M
M

UNICATIO
NS

MicroLYNX 

POWER
SUPPLY

1
2

3

+5V Reference

E
X

PA
N

S
IO

N
 B

O
A

R
D

S

GND

AIN 1

1k  
Potentiometer

Ω

Motor, Power and 
Communications
Connections not

shown.

Figure 11.13: Analog Input Module Exercise Connection
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  PRINT "Axis Position = " , POS
  BR RUN
END
PGM

E x e r c i s e  2 :  S e n s o r  I n p u t  I

Here we pretend the potentiometer is a pressure transducer and use it to display a pressure value to the
screen.

ADS 1=50.5,1 ‘set ADS to aunit=50.5,analog input mode

PGM 200
LBL PRNTPSI ‘name program “PRNTPSI”
PRINT "\e[2J" ‘ansi esc. sequence to clear display
PRINT "Pressure = ", AIN 1 , " PSI"
BR PRNTPSI ‘loop to program beginning
END
PGM

E x e r c i s e  1 :  V e l o c i t y  ( J o y s t i c k )  M o d e

Here the potentiometer is emulating a joystick. Enter and execute the following program. When the voltage
on AIN 1 is roughly 100mV either side of 2.5 volts it will be in the deadband range of the joystick. When less
than 2.4 volts, the axis will accelerate in the minus (-) direction. When more than 2.6 volts, it will accelerate in
the positive (+) direction.  The velocity will increase as the voltage decreases from 2.4 to 0, or increases from
2.6 to 5.0. This can be watched with a multimeter. In this exercise both the axis velocity and position will
display to the terminal screen.

'****Parameters****
MSEL=256
MRC=100
MAC=100
MUNIT=51200
JSDB=100 ‘Joystick deadband =100 aunits
VM =10000 ‘max velocity 10,000 munits/sec
ADS 1=1000,2,1 ‘chan. 1,aunits=1000, joystick, linear law
JSE = 1 ‘enable joystick functions

'****Program****

PGM 1
PRINT "\e[2J"
  LBL RUN
  PRINT "\e[1;1HInput Channel =    " , AIN
  PRINT "Axis Velocity =  " , VEL
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E x e r c i s e  3 :  S e n s o r  I n p u t  I I

Once again our potentiometer is pretending to be a sensor. In this exercise the program will call up a
subroutine based upon the voltage seen on AIN 1 and position the axis at an absolute position. The best
analog to this example might be a flow control application.

'****Parameters****
MUNIT=51200 ‘munits=51200
MAC=75 ‘acceleration current to 75%
MRC=50 ‘run current to 50%
ADS 1=5,1 ‘aunits 5, analog input mode
VAR LIMIT=0 ‘declare user var “LIMIT”

'****Program****
PGM 200
LBL AINTST ‘name program “AINTST”
LIMIT = AIN 1 ‘set user var “LIMIT” = AIN 1
CALL ATEST, LIMIT>3.5 ‘call ATEST if LIMIT is greater than 3.5 aunits
CALL BTEST, LIMIT<3.5 ‘call BTEST if LIMIT is less than 3.5 aunits
BR 200 ‘loop to beginning of program
END

'****Subroutines****
LBL ATEST ‘declare subroutine “ATEST”
VM=20 ‘max. velocity = 20 munits/sec.
MOVA 10 ‘index to abs. pos. 10
HOLD 2 ‘suspend prog. until motion completes
RET ‘return from subroutine

LBL BTEST ‘declare subroutine “BTEST”
VM=5 ‘max velocity = 5 munits/sec.
MOVA 22 ‘index to abs. pos. 22
HOLD 2 ‘suspend prog. until motion completes
RET ‘return from subroutine
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eludoMnoisnapxE232-SR

#niP

noitpOrotcennoC

noitisoP8
xineohP

redaeHniP01

1 DNGC .C.N

2 XR232-SR XT232-SR

3 XT232-SR XR232-SR

4 C.N .C.N

5 .C.N DNGC

6 .C.N .C.N

7 .C.N .C.N

8 .C.N .C.N

9 .C.N

01 .C.N

Table 11.9: RS-232 Pinout

I s o l a t e d  C o m m u n i c a t i o n s  M o d u l e

The Isolated Communication Expansion Module adds either
RS-232 or RS-485 to the CAN based MicroLynx motion
control system. This second communication port is fully
independent and optically isolated from  I/O and input power
ground.

This second port could be used to communicate to an
operator interface or for system diagnostics while the system
is in use.

eludoMnoisnapxE584-SR

#niP

noitpOrotcennoC

noitisoP8
xineohP

redaeHniP01

1 .C.N .C.N

2 .C.N .C.N

3 .C.N .C.N

4 -XR584-SR .C.N

5 +XR584-SR DNGC

6 -XT584-SR +XR584-SR

7 DNGC -XR584-SR

8 +XT584-SR -XT584-SR

9 +XT584-SR

01 DNGC

Table 11.10: RS-485 Pinout

E l e c t r i c a l  S p e c i f i c a t i o n s

RS-232 Receiver
Input Voltage Range .................................................................................±30 Volts
Input Threshold Low ................................................................................. 0.4 Volts
Input Threshold High ................................................................................ 2.4 Volts
Input Resistance ...................................................................................... 3 to 7 k Ω

RS-232 Transmitter
Output Voltage Swing ................................................................................ ±5 Volts
Output Resistance ......................................................................................... 300 Ω
Output Short Circuit Duration ............................................................. Continuous

RS-485 Receiver
Input Voltage Range ...................................................................... -8 to +12.5 Volts
Input Differential Threshold ........................................................... ±200 Millivolts
Input Resistance ........................................................................................... 96 k Ω

Driver
Differential Output (R=50 W) ....................................................................... 2 Volts
Output Voltage Range .................................................................... -8 to +12.5 Volts
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T h e  R S - 2 3 2  C o m m u n i c a t i o n s  M o d u l e

The RS-232 Communications Expansion Module, which allows for use of the RS-232 interface , can only be
used with the CAN bus version of the MicroLYNX. This expansion board may only be used in slot 1of the
MicroLYNX and is automatically recognized; no configuration is needed.

This expansion board  uses MicroLYNX COMM 2 and can be used to simultaneosly communicate with the
MicroLYNX via RS-232, while communicating via the CAN bus.  This is useful in requesting and displaying
system status information from and to a PC or terminal.

Table 11.9 and Figure 11.14 illustrate the pin configuration and connection of the RS-232 Expansion Module.

NOTE! Since the RS-232 Expansion Module uses
MicroLYNX COMM 2, it cannot be used in conjunction with the
RS-485 Expansion Module. Only one of the two interfaces
can be used with the CAN bus version of the MicroLYNX.N

Figure 11.14: Connecting the RS-232 Expansion Module

1--------  

3-------- 

5-------- 

7-------- 

9--------

2--- 

4--- 

6--- 

8--- 

10---

From PC
RS-232

CGND
RX
TX

1 
2 
3 
4 
5 
6 
7 
8

8 Pin Terminal

CAN BUSS

CAN L

CAN H

10 Pin Header

NC
TX
RX
NC
CGND
NC
NC
NC
NC
NC

From PC
RS-232
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T h e  R S - 4 8 5  C o m m u n i c a t i o n s  M o d u l e

The RS-485 Communications Expansion Module allows for use of the RS-485 interface on the CAN bus
version of the MicroLYNX only. This expansion module may only be used in slot 1 of the MicroLYNX and is
automatically recognized; no configuration is needed.

This expansion board uses MicroLYNX COMM 2 and can be used to simultaneosly communicate with the
MicroLYNX via RS-485, while communicating via the CAN bus.  This is useful in requesting and displaying
system status information from and to a PC, terminal or machine interface such as the IMS HMI. It also
allows for the use of multiple MicroLYNX Systems in a PARTY configuration without using additional CAN
bus node positions, if the CAN interface is not required in all the MicroLYNX nodes.

Table 11.10 and Figure 11.15 illustrate the pin configuration and connection of the RS-485 Expansion
Module. For multi-drop connection information see Section 7: The Communications Interface.

NOTE! Since the RS-485 Expansion Module uses
MicroLYNX COMM 2, it cannot be used in conjunction with the
RS-232 Expansion Module. Only one of the two interfaces
can be used with the CAN bus version of the MicroLYNX.N

Figure 11.15: Connecting the RS-485 Expansion Module

TX
RX

CGND

From PC
RS-232

RS-485

1--------  

3-------- 

5-------- 

7-------- 

9--------

2--- 

4--- 

6--- 

8--- 

10---

NC
NC
NC
NC
CGND
RS-485 RX+
RS-485 RX-
RS-485 TX-
RS-485 TX+
CGND

TX
RX

CGND

From PC
RS-232

RS-485

RX-
RX+
TX-
CGND
TX+

1 
2 
3 
4 
5 
6 
7 
8

CAN BUSS

CAN L

CAN H

8 Pin Terminal

10 Pin Header

RS-232 to RS-485
Converter*

RS-232 to RS-485
Converter*

* The recommended RS-232 to RS-485 Converter is IMS Part Number CV-3222.
If your PC is equipped with an RS-485 board, no converter is necessary. Connect the
RS-485 l ines from the host PC directly to the MicroLYNX.
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A

F
A

 Remove
Slot 2
Panel

ISOLATED COMMUNICATION

SLOT#             [2] 

TERMINAL BLOCK

1. NC
2. NC
3. NC
4. RX -
5.   RX +
6. TX -
7. COMM GROUND
8. TX +

• ISOLATED COMMUNICATION

ISOLATED COMMUNICATION

SLOT#          [1] [2] [3]

TERMINAL BLOCK

1. NC2. NC3. NC4. RX -5.  RX +6. TX -7. COMM GROUND

8. TX +

• I
SO

LA
TE

D
 C

O
M

M
U

N
IC

AT
IO

N

B

D

I n s t a l l i n g  t h e  I s o l a t e d  C o m m u n i c a t i o n s  M o d u l e

To Install the Isolated Communications Module into your MicroLYNX, follow the steps below.
1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel from the #2 slot
3) Carefully press the Expansion Module (B) into place by plugging the 28 pin connector

into the #2 receptacle and snapping it into place under the retaining clips (F).
4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

Figure 11.16: Installing the Isolated Communications Module

Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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A n a l o g  O u t p u t  M o d u l e

The Analog Output Expansion Module gives the
MicroLYNX the ability to control drives that require an
analog control signal such as variable frequency drives,
servos and brush-type DC motor drives. It adds two 0 to
+5 volt output channels to the functionality of the
MicroLYNX. Each channel features 12 bit resolution and
may be programmed to one of three operational modes:
voltage, velocity or position. Each of these modes may
be set to a 2.5V centerpoint for plus or minus operation.

In many cases, this module may save the expense and
complexity of using a PLC by enabling MicroLYNX to
handle applications such as Indexing Conveyor,
Material Handling and Feed Rate Override.

E l e c t r i c a l  S p e c i f i c a t i o n s

Analog Output Voltage .............................................................. 0 to +5 Volts @ 50mA Max.
Resolution .................................................................................................................. 12 bits
Offset .........................................................................................................................±3 LSB
Integral Linearity Error ...............................................................................................±2 LSB
Differential Linearity Error .......................................................................................±3/4 LSB

#niP noitpOrotcennoC

niP8
kcolBlanimreT redaeHniP01

1 dnuorG dnuorG

2 )3tols(3HC,)2-1stols(1HC dnuorG

3 dnuorG )3tols(3HC,)2-1stols(1HC

4 dnuorG dnuorG

5 )3tols(4HC,)2-1stols(2HC dnuorG

6 dnuorG )3tols(4HC,)2-1stols(2HC

7 CN CN

8 CN dnuorG

9 CN

01 CN

Table 11.11: Analog Output MOdule Pinout
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AC
D
E

F
A

 Remove
Desired
Panel

ANALOG INPUT/JOYSTICK

SLOT#    [1] [2] [3]

TERMINAL BLOCK

1. REFERENCE
2. CHANNEL 1
3. GROUND
4. REFERENCE
5. CHANNEL 2
6. GROUND
7. CALIBRATION
8. GROUND

• ANALOG INPUT/JOYSTICK

ANALOG INPUT/JOYSTICK

SLOT# [1] [2] [3]

TERMINAL BLOCK

1. REFERENCE

2. CHANNEL 1

3. GROUND

4. REFERENCE

5. CHANNEL 2

6. GROUND

7. CALIBRATION

8. GROUND

• 
A
N

A
LO

G
 IN

P
U

T/
JO

Y
S
TI

C
K

B

I n s t a l l i n g  t h e  A n a l o g  O u t p u t  M o d u l e

To Install the Analog Output Module into your MicroLYNX, follow the steps below.
1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel (1, 2 or 3) from the desired slot you want to use.
3) Carefully press the Expansion Module (B) into place by plugging the 28 pin connector

into the desired receptacle (C, D or E) and snapping it into place under the
retaining clips (F).

4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

Figure 11.17: Installing the Analog Output Module

Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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A n a l o g  O u t p u t  C o m m a n d s

The Analog output module adds 3 new commands to the MicroLynx code and is available in Firmware 1.528
or higher.

The commands are AOUT, VAE and DAS.

MNEMONIC Description OPCODE
AOUT <chan> = <value>*AUNIT If DAS = 1 or 2 Analog OUT 7Ch (124)

AOUT <chan> = Velocity*AUNIT*MUNIT Analog OUT 7Ch (124)
AOUT <chan> = Position*AUNIT*MUNIT

Converts using this formula if DAS = 3,4,5 or 6

Outputs scaled <value> to the Digital to Analog Board. (Converts scaled <value> from D to A) DAS = 1 or 2
or

Converts using this formula if DAS = 3: Velocity*AUNIT*MUNIT = 0 to 4095 counts
Converts using this formula if DAS = 4: Velocity*AUNIT*MUNIT = -2048 to +2047 counts
Converts using this formula if DAS = 5: Position*AUNIT*MUNIT = 0 to 4095 counts
Converts using this formula if DAS = 6: Position*AUNIT*MUNIT = -2048 to +2047 counts

MNEMONIC Description OPCODE
VAE = 0 or 1 Velocity or position C2h (194)

0 for DAS 1 & 2 to Analog Enable
1 for DAS 3, 4, 5 or 6

Enables Velocity or Position to be sent to the digital to analog channel that has a DAS type of 3 to 6.

MNEMONIC Description OPCODE
DAS chan = AUNIT,type Digital to Analog Output Setup B4h (180)

type = 1 to 6 (all types produce 0 to 5 volts)
1 = Volts, absolute <value>.
2 = Volts, plus or minus centered around 2.5 volts
3 = Velocity, absolute Velocity.
4 = Velocity, plus or minus centered around 2.5 volts
5 = Position, absolute Position.
6 = Position, plus or minus centered around 2.5 volts

For setting up Digital to Analog channels:
chan = 1,2 when in slot 2
chan = 3,4 when in slot 3
value = 0 to 4095 when AUNIT = 1
value = 32 bit IEEE floating point when AUNIT not 0 or not 1
AUNIT = 1 or 32 bit IEEE floating point. NOT ZERO
4095 / USER_UNITS; Absolute types  (DAS=1, 3, 5)
4095 / (USER_UNITS * 2); plus or minus types (DAS = 2, 4, 6)
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A b s o l u t e  T y p e  E x a m p l e s  ( F o r  0  t o  5  V o l t  O u t p u t )

Result: With DAS=1 and AUNIT = 4095/5 and VAE = 0.
AOUT <chan> = <value>
AOUT <chan> = 1 volt when <value> = 1; AOUT = 2.75 volts when <value> = 2.75.

Result: With DAS = 3 and AUNIT = 4095/5*51200 and MSEL=256 and MUNIT = 51200 and VAE  = 1.
AOUT <chan> = 1 volt when Velocity = 1; AOUT = 2.75 volts when Velocity = 2.75.

Result: With DAS = 5 and AUNIT = 4095/5*51200 and MSEL=256 and MUNIT = 51200 and VAE = 1.
AOUT <chan> = 1 volt when Position = 1; AOUT = 2.75 volts when Position = 2.75.

P l u s  o r  M i n u s  T y p e  E x a m p l e s

Set an analog value (as if controlling a speed of 0 to 10000 steps/sec in a separate drive) and control
direction:
AOUT <chan> = <value>
Result: With DAS = 2 and AUNIT = 4095/20000 and VAE = 0.
AOUT <chan> = 2.5 volts when <value> = 0;
AOUT <chan> = 5 volts when <value> = +10000;
AOUT <chan>  = 0 volts when <value> = -10000.

Result: With DAS = 4 and AUNIT = 4095/20000 and MSEL = 2 and MUNIT = 1 and VAE = 1.
AOUT <chan> = 2.5 volt when Velocity = 0;
AOUT <chan> = 5 volts when Velocity = 10000;
AOUT <chan> = 0 volts when Velocity = -10000

Result: With DAS = 6 and AUNIT = 4095/20000 and MSEL = 2 and MUNIT = 1 and VAE = 1.
AOUT <chan> = 2.5 volt when Position = 0;
AOUT <chan> = 5 volts when Position = 10000
AOUT <chan> = 0 volts when Position = -10000
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E l e c t r i c a l  S p e c i f i c a t i o n s

Input Voltage Range ......................................................................................... 0 to +24 Volts
Input Low Level .................................................................................................... < 1.5 Volts
Input High Level ................................................................................................... > 3.5 Volts
Open Circuit Input Voltage

Pull-up Switch ON ..................................................................................... 4.5 Volts
Pull-up Switch OFF ...................................................................................... 0 Volts

Load Supply Voltage ................................................................................. 28 VDC Maximum
(Transient protected at 60 volts)

FET On Resistance ........................................................................ 2W Maximum (Tj=125°C)
Continuous Sink Current ................................................................ 350 mA max each output

(Ta = 25°C)
Maximum Group Sink ..................................................................... 15.A (Thermally Limited)
Filter Cutoff Frequencies ............................... 27.5, 13.7, 6.89, 3.44, 1.72 kHz, 860, 430, 215 Hz

srotcennoCniP61
)H(esoriH/)S(cetmaS

s#niP noitcnuF s#niP noitcnuF

)S(1 )H(51 ApU-lluPV )S(9 )H(7 BpU-lluPV

)S(2 )H(61 A1lennahCO/I )S(01 )H(8 B1lennahCO/I

)S(3 )H(31 A2lennahCO/I )S(11 )H(5 B2lennahCO/I

)S(4 )H(41 A3lennahCO/I )S(21 )H(6 B3lennahCO/I

)S(5 )H(11 A4lennahCO/I )S(31 )H(3 B4lennahCO/I

)S(6 )H(21 A5lennahCO/I )S(41 )H(4 B5lennahCO/I

)S(7 )H(9 A6lennahCO/I )S(51 )H(1 B6lennahCO/I

)S(8 )H(01 AdnuorGO/I )S(61 )H(2 BdnuorGO/I

1 2  C h a n n e l  I s o l a t e d  D i g i t a l  I / O  M o d u l e

The 12 Channel Isolated Digital I/O Expansion Module adds
an additional twelve +5 to 24 VDC isolated I/O channels. All
of the I/O channels can be individually programmed as either
inputs or outputs, or as dedicated (limit, home, etc.) or general
purpose.

When used as inputs, these I/O channels have seven
programmable digital filter settings ranging from 215 Hz to
27.5 kHz. As outputs, each channel can sink up to 350 mA.
The I/O is isolated from the power supply ground.

A 7.5kOhm switch selectable pull-up resistor is provided for
each I/O channel. The twelve I/O channels may be pulled up
to either the internal +5 VDC supply or an external voltage
provided by the user. Protection circuitry includes over
temperature, short circuit and inductive current clamp.

Table 11.12: 12 Channel Isolated I/O Module Pinout
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I / O  C o n f i g u r a t i o n

Inputs and Outputs as well as digital filtering are configured in the same manner as the Standard I/O
(Group 20). Please refer to Section 10 “Configuring the Isolated Digital I/O” for details.

A

B

C
D

F
A

 Remove
Desired
Panel

• 12 CHANNEL I/O

• 
1

2
 C

H
A
N

N
EL

 I/
O

12 CHANNEL I/O

SLOT#       [1] [2]

SAMTEC CONNECTOR

1. V-PULLA

2. I/O CH1A

3. I/O CH2A

4. I/O CH3A

5. I/O CH4A

6. I/O CH5A

7. I/O CH6A

8. I/O GND A

9. V-PULLB

10. I/O CH1B

11. I/O CH2B

12. I/O CH3B

13.   I/O CH4B

14. I/O CH5B

15. I/O CH6B

16. I/O GNDB

12 CHANNEL I/O

SLOT#          [1]

SAMTEC CONNECTOR

1. V PULLA
2. I/O CH1A

3. I/O CH2A
4. I/O CH3A

5.  I/O CH4A

6. I/O CH5A
7. I/O CH6A

8. I/O GNDA

9. V PULLB
10. I/O CH1B

11. I/O CH2B

12. I/O CH3B

13.  I/O CH4B

14.I/O CH5A

15. I/O CH6B

8. I/O GNDB

To Install the 12 Channel Isolated I/O Module into your MicroLYNX, follow the steps below.
1) Remove the two retaining screws (A) from the cover.
2) Remove the blank panel (1 or 2) from the desired slot you want to use.
3) Carefully press the Expansion Module (B) into place by plugging the 28 pin connector

into the desired receptacle (C or D) and snapping it into place under the retaining
clips (F).

4) Reinstall the MicroLYNX cover.
5) Affix the labels supplied with the Module as shown.

I n s t a l l i n g  t h e  1 2  C h a n n e l  I / O  M o d u l e

Figure 11.18: Installing the 12 Channel Isolated I/O Module

Tightening Torque
Specification For [A]:

4 to 5 lb-in
(0.45 to 0.56 N-m)
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P u l l - u p  S w i t c h e s

The Isolated Digital I/O Module is equipped with Pull-up switches which are located on the bottom of the
Module. The switches operate in the same manner as the standard Isolated I/O. See Section 10 “Configuring
the Isolated Digital I/O” for details.

Figure 11.20: Powering Multiple Isolated Digital I/O Modules

In the illustration above, the Standard Isolated I/O, One Isolated I/O Module, and one 12 Channel I/O
Module are shown.

The I/O ground is common internally. Only one ground connection is necessary.

The V Pull-up is NOT common between the modules. This allows the user to power each I/O Group sepa-
rately if desired.

+V GND

I/O Ground

V Pull-up Pin 1

Pin 8

Group 20
Standard I/O

G
ro

up
 3

0
Is

ol
at

ed
 I/

O
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ro
up

 4
0
 &

 5
0

Is
ol

at
ed

 I/
O+5 to +24 VDC

Power Supply

MICRO
TM

Pin 1

Pin 1

Pin 16

Pin 9

Pin 2

NOTE: The Samtec 12 Pin Connector is used in the i l lustration above. With the
Hirose Pin and Receptacle, the physical posit ion of the wires is identical but the Pin
numbers are different.

Figure 11.19: 12 Channel I/O Module Pull-up Switches
O
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Channel X 1-6 Channel Y 1-6



116 MicroLYNX  Hardware Reference R072706

Shield to Earth Ground
on Supply End Only

DC Voltage from
Power Supply

500 µf
Per Amp

+
-

Shielded/Twisted Pair
(Wire Size from

MicroLYNX Supply Cable
AWG Table)

Ferrite
Beads

π Type RFI Filter
≥ Required Current

+
-To MicroLYNX

Cable Length
less than 50 Feet

Shield to Earth Ground
on Supply End Only

π Type RFI Filter
≥ Required Current

Cable Length
as required

Transformer - 10 to 28 VAC RMS for 48 VDC Systems
20 to 48 VAC RMS for 75 VDC Systems

Full Wave Bridge

+
-
To Cable A

Shielded/Twisted Pair
(Wire Size from

MicroLYNX Supply Cable
AWG Table)

NOTE:
Connect the cable illustrated
in Example A to the output of
the Full Wave Bridge

A p p e n d i x  A
R e c o m m e n d e d  C a b l e  C o n f i g u r a t i o n s :
D C  P o w e r  t o  M i c r o L Y N X

Cable length, wire gauge and power conditioning devices play a major role in the performance of your
MicroLYNX and Motor.

NOTE: These recommendations will provide optimal protection against EMI and RFI. The actual cable type,
wire gauge, shield type and filtering devices used are dependent on the customer’s application and system.

NOTE: The length of the DC power supply cable to the MicroLYNX should not exceed 50 feet.

Example A demonstrates the recommended cable configuration for DC power supply cabling under 50 feet
long. If cabling of 50 feet or longer is required, the additional length may be gained by adding an AC power
supply cable (see Examples B & C).

Correct AWG wire size is determined by the current requirement plus cable length. Please see the
MicroLYNX Supply Cable AWG Table on the following page.

E x a m p l e  A  –  C a b l i n g  U n d e r  5 0  F e e t ,  D C  P o w e r

E x a m p l e  B  –  C a b l i n g  5 0  F e e t  o r  G r e a t e r ,  A C  P o w e r  t o  F u l l
W a v e  B r i d g e
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MicroLYNX Supply Cable AWG Table

1 Ampere (Peak)

2 Amperes (Peak)

3 Amperes (Peak)

4 Amperes (Peak)

Length (Feet)

Minimum AWG

Length (Feet)

Minimum AWG

Length (Feet)

Minimum AWG

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

10 25 50* 75* 100*

10 25 50* 75* 100*

10 25 50* 75* 100*

20 20 18 18 16

20 18 16 14 14

18 16 14 12 12

18 16 14 12 12
* Use the alternative methods innustrated in
Examples B and C when the cable length is ≥ 50
feet. Also, use the same current rating when the
alternate AC power is used.

MicroLYNX Supply Cable Wire Size

NOTE: These recommendations will provide optimal
protection against EMI and RFI. The actual cable type,
wire gauge, shield type and filtering devices used are
dependent on the customer’s application and system.

Shield to Earth Ground
on Supply End Only

π Type RFI Filter
≥ Required Current

120 or 240 VAC
Dependent on
Power Supply

Power Supply

+
- To Cable A

DC Volts Out

Cable Length
as required

Shielded/Twisted Pair
(Wire Size from

MicroLYNX Supply Cable
AWG Table)

NOTE:
Connect the cable illustrated
in Example A to the output of
the Power Supply

E x a m p l e  C  –  C a b l i n g  5 0  F e e t  o r  G r e a t e r ,  A C  P o w e r  t o
P o w e r  S u p p l y

NOTE: Always use Shielded/Twisted Pairs for the
MicroLYNX DC Supply Cable, the AC Supply Cable and
the MicroLYNX to Motor Cable.
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R e c o m m e n d e d  C a b l e  C o n f i g u r a t i o n s :
M i c r o L Y N X  t o  t h e  M o t o r

E x a m p l e  A  -  C a b l i n g  U n d e r  5 0  F e e t ,  M i c r o L Y N X  t o  M o t o r

Cable length, wire gauge and power conditioning devices play a major role in the performance of your
MicroLYNX and Stepper Motor.

NOTE: The length of the DC power supply cable between the MicroLYNX and the Motor should not exceed
50 feet.

Example A demonstrates the recommended cable configuration for the MicrolYNX to Motor cabling under
50 Feet long. If cabling of 50 feet or longer is required, the additional length can be gained with the cable
configuration in Example B.

Correct AWG wire size is determined by the current requirement plus cable length. Please see the
MicroLYNX to Motor Cable AWG Table on the following page.

Shield to Earth Ground
on Supply End Only

Ferrite
Beads

Cable Length
less than 50 Feet

Phase A
Phase A
Phase B
Phase B

Phase A

Phase A
Phase B

Phase B

From MicroLYNX

Shielded/Twisted Pair
(Wire Size from

MicroLYNX Supply Cable
AWG Table)

E x a m p l e  B  -  C a b l i n g  5 0  F e e t  o r  G r e a t e r ,  M i c r o L Y N X  t o
M o t o r

Shield to Earth Ground
on Supply End Only

Ferrite
Beads

Phase A
Phase A

Phase A

Phase A
Phase B

Phase B

*L ≈ 0.5 MH

* 0.5 MH is a typical starting point for the
Common Mode Line Filters. By increasing 
or decreasing the value of L  you can set the 
drain current to a minimum to meet your requirements.

Phase B
Phase B

Common Mode
Line Filters (2x)

From MicroLYNX

Shielded/Twisted Pair
(Wire Size from

MicroLYNX Supply Cable
AWG Table)

Cable Length
as required
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NOTE: These recommendations will provide optimal
protection against EMI and RFI. The actual cable type,
wire gauge, shield type and filtering devices used are
dependent on the customer’s application and system.

1 Ampere (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

20 20 18 18 16

2 Amperes (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

20 18 16 14 14

3 Amperes (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

18 16 14 12 12

4 Amperes (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

18 16 14 12 12

5 Amperes (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

16 16 14 12 12

6 Amperess (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

14 14 14 12 12

7 Amperess (Peak)

Length (Feet)

Minimum AWG

10 25 50* 75* 100*

12 12 12 12 12

* Use the alternate method illustrated in Example B
when cable length is ≥ 50 feet.

MicroLYNX to Motor Cable AWG Table

MicroLYNX to Motor Wire Size

NOTE: Always use Shielded/Twisted Pairs for the
MicroLYNX DC Supply Cable, the AC Supply Cable and
the MicroLYNX to Motor Cable.
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T h e  f o l l o w i n g  e x a m p l e  d e m o n s t r a t e s  s e t  u p  a n d  u s e  o f  t h e
M i c r o L Y N X  J o y s t i c k  m o d u l e .

1. Set the following values in your program or you can set them in immediate mode using IMS terminal

MSEL=256 ‘Motor Resolution Select Variable
MUNIT 51200 ‘Motor Units Variable
ADS 1=10,2,1 ‘Analog Input Setup Variable: Aunit, Joystick Interface, Linear
JSE=1 ‘Joystick Enabled
JSDB=20 ‘Joystick Dead Band

2. Perform the IJSC (Calibrate Joystick Instruction) command procedure as described in the software
reference Lynx Product Family Operating Instructions. The IJSC will set up your Joystick Center and
Joystick Full Scale.

3. Once the IJSC command is executed you can use the print command to find the set values of the JSC
and JSFS or set the values you set manually. If the motor seems to creep at a slow rate JSC can be
adjusted along with the JSDB (dead band). Increasing the deadband will stop the motor from creeping.

Values determined in our example by using the IJSC command (values will very based on the joystick
you are using) are:
JSC=2038
JSFS=2038

4. The velocity of the motor will not be limited by the values of VI and VM however, the acceleration is
affected by VI. From 0 to the value of VI the motor will not ramp up to speed. Instead the motor will
instantly run at the velocity set by moving the joystick. Once you exceed the value of VI the motor will
follow the acceleration and deceleration ramps set by ACCL and DECL. To set your maximum velocity
and the actual velocity based on the joystick use the following formulas:

Maximum Velocity
AUNIT=Analog User Units
Max Velocity = (Aunit *Munit /MSEL * 200) revs/sec

Actual Velocity
Micro Step Per Joystick Count = AUNIT * MUNIT / JSFS

Joystick count is a Function of the actual joystick position
Velocity (microsteps per second) = (Joystick count – JSDB) * Micro Step per Joystick Count
(Formula for Velocity is based on a joystick count greater than the Joystick Deadband. Position of
Joystick will determine plus or minus velocity.)
Velocity (Revolutions per second) = Velocity (microsteps per second) / MUNIT

NOTE: Joystick count is determined by the actual position of the joystick. To determine what the value
is use Print AIN 1. Once you get the value for AIN 1 use this formula: Actual Joystick Count = (AIN 1/
AUNIT) * JSFS. You can type in the values noted above to test and observe how the commands effect
and work together.
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E x a m p l e :

Actual Joystick Count = 1000
Max Velocity (revolution per second) =Aunit*Munit/MSEL*200
Max Velocity (revolution per second) =10(51,200)/(256)*200= 10 revs/sec.

Micro Step Per Joystick Count = AUNIT * MUNIT / JSFS
Micro Step Per Joystick Count =10(51,200)/2038=251.22

Velocity (microsteps per second) = (Joystick Count ??JSDB ) * Micro Step per Joystick Count
Velocity (microsteps per second) = (1000-20)*251.22= 246195.6 micro steps/sec

Position of Joystick will determine plus or minus velocity using Joystick Center (JSC).
The actual Joystick count is from 0 to 4096. In this example we used 1000 counts.
Analog to Digital Counts = Actual Joystick Count – JSC
Analog to Digital Counts = 1000 - 2038
Analog to Digital Counts = -1038
NOTE: Direction is determined by plus or minus counts
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E x t e r n a l  D C  V o l t a g e  C o n t r o l

If you are using a 0-5 VDC signal for joystick operation. You can determine the velocity based on the milli-
volts per joystick count. The analog joystick module has a 12 bit A to D converter. The resolution is therefore
0-4096 counts.

With 5 VDC and a resolution of 4096 you will get 1.22 mV (5 / 4096 = 1.2207 mV) per joystick count, this is a
constant.
The JSC command can be set from 0 thru 4096 count. Using the default JSC =2048 you will have 2048 counts
to left of joystick center and 2048 counts to the right of Joystick center. On one side of the joystick you have
0 - 2.5 VDC and from the other side of the joystick center you have 2.5 – 5 VDC. The following example will
demonstrate how to determine velocity based on analog input voltage.

E x a m p l e :

Velocity with 5 Volts DC input.
MUNIT= 51200
AUNIT= 10 ‘set in ADS command below
JSC=2048
JSFS=2048
JSDB=20
ADS 1=10,2,1
K= 1.2207 mV/joystick count (constant)

With 5 Volts input the velocity can be calculated by using the following formulas:

JSC=2048
The analog voltage is 5 V to the input, with a joystick center of 2048:
Analog Voltage In = 5 VDC(input) – 2.5 (voltage read with JCS = 2048 * K)
Analog Voltage In = 2.5 VDC (Print AIN returns 10)

Micro Step Per Joystick Count = AUNIT * MUNIT / JSFS
Micro Step Per Joystick Count =10(51,200)/2048=250

Actual Joystick Count = (AIN/AUNIT) * JSFS = 2048
Velocity (microsteps per second) = (Joystick Count – JSDB) * Micro Step per Joystick Count
Velocity (microsteps per second) = (2048-20)*250= 507000 micro steps/sec

Velocity (microsteps per second) = ((Analog Voltage In / K) – JSDB) * Micro Step Per Joystick Count

Velocity (microsteps per second) = ((2.5V / 1.2207 mV) – 20) * 250
 = 507001

Velocity (revolution per second) = Velocity (microsteps per second) / MUNIT
= 507001 / 51200
= 9.9 revs/sec
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MAXIMUM JOYSTICK COUNTS = 4096

JSFS = 2048
(0.0 Volts)

JSFS = 2048
(+5.0 Volts)

AIN1 = 10.000

AIN1 = 0.000

AIN1 = 10.000

JSDB
(20)

JSDB
(20)

JSC = 2048
(+2.5 Volts)

AVAILABLE COUNTS
JSFS - JSDB

2048 - 20 = 2028

0.0 +2.48 +2.52 +5.0

DC Volts

MAXIMUM JOYSTICK COUNTS = 4096

JSFS = 2048
(0.0 Volts)

JSFS = 2048
(+5.0 Volts)

AIN1 = 7.5

AIN1 = 0.000

AIN1 = 7.5

JSDB
(500)

JSDB
(500)

JSC = 2048
(+2.5 Volts)

AVAILABLE COUNTS
JSFS - JSDB

2048 - 500 = 1548

0.0 +1.89 +3.11 +5.0

DC Volts
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WARRANTY
TWENTY-FOUR (24) MONTH LIMITED WARRANTY

Intelligent Motion Systems, Inc. (“IMS”), warrants only to the purchaser of the Product from IMS (the “Customer”) 
that the product purchased from IMS (the “Product”) will be free from defects in materials and workmanship 
under the normal use and service for which the Product was designed for a period of 24 months from the date 
of purchase of the Product by the Customer. Customer’s exclusive remedy under this Limited Warranty shall be 
the repair or replacement, at Company’s sole option, of the Product, or any part of the Product, determined by 
IMS to be defective. In order to exercise its warranty rights, Customer must notify Company in accordance with 
the instructions described under the heading “Obtaining Warranty Service.”

This Limited Warranty does not extend to any Product damaged by reason of alteration, accident, abuse, 
neglect or misuse or improper or inadequate handling; improper or inadequate wiring utilized or installed in 
connection with the Product; installation, operation or use of the Product not made in strict accordance with 
the specifications and written instructions provided by IMS; use of the Product for any purpose other than 
those for which it was designed; ordinary wear and tear; disasters or Acts of God; unauthorized attachments, 
alterations or modifications to the Product; the misuse or failure of any item or equipment connected to the 
Product not supplied by IMS; improper maintenance or repair of the Product; or any other reason or event not 
caused by IMS.

IMS HEREBY DISCLAIMS ALL OTHER WARRANTIES, WHETHER WRITTEN OR ORAL, EXPRESS 
OR IMPLIED BY LAW OR OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. CUSTOMER’S SOLE REMEDY 
FOR ANY DEFECTIVE PRODUCT WILL BE AS STATED ABOVE, AND IN NO EVENT WILL THE IMS BE 
LIABLE FOR INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES IN CONNECTION WITH 
THE PRODUCT.

This Limited Warranty shall be void if the Customer fails to comply with all of the terms set forth in this Limited 
Warranty. This Limited Warranty is the sole warranty offered by IMS with respect to the Product. IMS does not 
assume any other liability in connection with the sale of the Product. No representative of IMS is authorized to 
extend this Limited Warranty or to change it in any manner whatsoever. No warranty applies to any party other 
than the original Customer.

IMS and its directors, officers, employees, subsidiaries and affiliates shall not be liable for any damages arising 
from any loss of equipment, loss or distortion of data, loss of time, loss or destruction of software or other 
property, loss of production or profits, overhead costs, claims of third parties, labor or materials, penalties 
or liquidated damages or punitive damages, whatsoever, whether based upon breach of warranty, breach 
of contract, negligence, strict liability or any other legal theory, or other losses or expenses incurred by the 
Customer or any third party.

OBTAINING WARRANTY SERVICE

Warranty service may obtained by a distributor, if the Product was purchased from IMS by a distributor, or by the 
Customer directly from IMS, if the Product was purchased directly from IMS. Prior to returning the Product for 
service, a Returned Material Authorization (RMA) number must be obtained. Complete the form at http://www.
imshome.com/rma.html after which an RMA Authorization Form with RMA number will then be faxed to you. Any 
questions, contact IMS Customer Service (860) 295-6102.

Include a copy of the RMA Authorization Form, contact name and address, and any additional notes regarding 
the Product failure with shipment. Return Product in its original packaging, or packaged so it is protected against 
electrostatic discharge or physical damage in transit. The RMA number MUST appear on the box or packing 
slip. Send Product to: Intelligent Motion Systems, Inc., 370 N. Main Street, Marlborough, CT 06447.

Customer shall prepay shipping changes for Products returned to IMS for warranty service and IMS shall pay 
for return of Products to Customer by ground transportation. However, Customer shall pay all shipping charges, 
duties and taxes for Products returned to IMS from outside the United States.






