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Date Revision Changes
05/19/2006 R051906 Updated Cover Info.
07/27/2006 R072706 Removed References to Obsolete Modular LYNX System, Seperated into two standalone documents:

MicroLYNX 4/7 Hardware Reference and MicroLYNX 4/7 Software Reference.

The information in this book has been carefully checked and is believed to be accurate; however, no responsibility is
assumed for inaccuracies.

Intelligent Motion Systems, Inc., reserves the right to make changes without further notice to any products herein to
improve reliability, function or design. Intelligent Motion Systems, Inc., does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under its patent rights of
others. Intelligent Motion Systems and ~ are trademarks of Intelligent Motion Systems, Inc.
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Section 1
The MicroLYNX System

Section Overview

This section summarizes the specifications for the basic MicroLY NX system. It containsthe following:

u Introduction
u Electrical Specifications
u Mechanical Specifications

Introduction

The MicroLYNX is a Motion Control System integrating a bipolar stepper motor microstepping drive and a
programmable indexer with expandable 1/0 and communication capability into a compact panel mounted
assembly. The basic system is available with either 3 Amp (MicroLY NX-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 1/0 +5to +24VDC

High Speed Differentia 1/0

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)

u Analog Output

[ ] 12 Channel Digital I/0

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 MicroLY NX
Systems in a multi-axis system while maintaining a communications link to a host.
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Electrical Specifications

Power Supply Requirements

Voltage

-AVerSon (PIN MX-CSL100-401) .....vvveeeeerrreseeeeeeeeereeeessessseeee +12t0+48VDC
~7Vergon (PIN MX-CSL100-701) w..ovvvveeeeerrreseeeeeeeeereeeeessessseeee +24t0+75VDC

Current

Actua requirements depend on application and programmable current setting.

-AVersion (P/IN MX-CSL100-401) .....coeveereeeeerereesieseeseeseenee s 2A typical, 4A peak
-7Verson (PIN MX-CSL100-701) ..c.ccoveveereeenereseeseeseeseeseenee s 3A typical, 6A peak

Motor Drive

o] (o g 1Y/ o 2/4 phase bipolar stepper
Motor Current (software programmable)
-4Version (PIN MX-CS100-401) .....ccoevuerervrerererenererenennne 3A RMSto4A peak
-7Version (PIN MX-CS100-701) ....ccovvvverrrererenerenererenennn. 5A RMSto 7A peak
MicroStep Resolution (# of Settings) .......cccceevveeveerevniesierenennnn, 14

Steps per Revolution (1.8° Motor)
400, 800, 1000, 1600, 2000, 3200, 5000, 6400, 10000, 12800, 25000, 25600, 50000, 51200

General Purpose 1/0

NUMDBDEr Of /O . 6
INPULVOIAZE .....ccveeee e +5t0+24VDC
Output CUITENt SINK .....ocvvvveieereeresee e 350mA
INPUL Filter RANGE ....cveeeeeeeecece e 215Hzt0 21.5kHz (Programmable)
O 7.5kOhmindividually switchable
Pull-up Voltage
INEEMNEL ... +5vDC
(= 10 [ +24\V/DC
(011 o: (o) o [ Over temp, short circuit, inductive clamp
[SOlated Ground .........occoeerreneneneee e Commontothe61/0

Communication Specifications

Asynchronous

Interface Type:
COMM L.t RS-232
COMM 2 ..ttt RS485
#0f BitS/ CharaCter .......ccooovveveireeneese e 8
[ 1Y None
HaNAShake ... None
BAUD REE ...t 4800t0 38.4kbps
[y (0 J @1 11= v (] o [ 16 bit Check Sum (binary mode)
CommUNiCatioN MOES ......cveueeeeeere e ASCI|I text or binary
[SOlEEd GrOUNG ......oeiiiiiieieie e Commonto COMM 1and COMM 2
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Controller Area Network (CAN)
CAN replacesAsynchronous Communicationsinthe MicroLY NX Base System. (UsesCOMM linternally.)

CAN COMPLIANCE ..veuveeeeeeeeere e nes Version2.0B Active
Message Frames
RECEIVE ...ttt e 2
TEANSIMIL 1ttt be e ens 1
ISOlated GrouNd ..........ccveeeciieeeieccee e Commonto COMM 1and COMM 2

Mechanical Specifications

DimensionsinINCheS (MM) ......ccoovvevereveerere e SeeFigurel.1
# of EXpansion MOAUIES ........ccevvverereeceeecece e 3
1000 1o o P Builtinfan
/o1 1 (1o [ 2#6 (or M3.5) machine screws
MOoUNtiNg SCrEW TOMQUE .....ccuveeeeieriereereeieeeseeeeseseesseseesseseeseens 5to71b-in
LAY =TT | RS 0.701bs.
2.900 2.388
(73.66) (60.66)
o 2X .300 1.446
’$(2x 7.62) (36.73)
ﬂ [1]] © |[pooooooooo]| [ ] ;J
=
mo
3.200 mo

3.500
(88.90) oo

SU0° 00U —
\ 2X @ 0.150

(2X @ 3.81)
Figure1.1: Dimensional I nformation
Environmental Specifications
Ambient Operating TEMPEratUre ........cvveevereereereeerereeeseseeseens Oto+50°C*
StOrage TEMPEIEIUIE .......eeveeeeereeeeeeseeeeeseeeee e eee e eee e eeesneens -20t0+70°C
[ 100 T 0 to 90% non-condensing

* Can be duty cycle dependent.
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Motion Specifications

Counters

7/ 0= Position, encoder #1, encoder #2
RESOIULION ...t 32 bits
EAGERAE (IMAX) vt e e et 5MHz

Electronic Gearing

Use of Electronic Gearing requiresthe Differential 1/0 Expansion Module.

[ 1= -1to 1 (external clockin)

RESOIULION ...t e 32 bits

[ 1= -2to 2 (secondary clock out)

RESOIULION ...t e 16 hits

*The range may be increased by adjusting the microstep resolution of the drive.
Velocity

[ [ 45,000,000 steps/sec

[ =5 0] U1 o o 1 0.005 steps/sec

(00T F= L= = oo 25.6 microseconds

Acceleration/Deceleration

[ [ +1,530,000,000 steps/sec?
[ =5 0] 1011 o o 1 0.711 steps/sec?
Types:. Linear, triangle s-curve, parabolic, sinusoidal s-curve, user-defined.

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

Software Specifications

10

User Program SPace .......covveveereveeseeseeneeneeneeessennenns 8175 bytes
Number of User DefinableLabels .......cocovvevrienennns 21
Program and Data Storage ........cccceevveeveeereseeseenienns Flash

Math, Logic, and Conditional Functions

(32 Bit Floating Point Math | EEE 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 Typesand 1 User-defined

[ 011 0 ) g Definable: Deceleration & Type
FS o = (=0 L R Programmabl e as Dedi cated or General Purpose
Predefined I/O FUNCLIONS ........ccoovcevere e 25 (Limit, Home, Soft Stop, etc.)
Program Trip FUNCLIONS .......cceveeiceeececece e 13
(41/O Input Trips, 4 Timer Trips, 4 Position Trips, 1 Velocity Trip)
User Programs:
2 Executed simultaneously: 1 Foreground, 1 Background.
Party Mode NamES .........ccccvveveeneriereereeesese e a2
CommuniCatioN MOES ......cccevveeeeeeeerere e 2: ASCII, Binary
Mechanical Compensation ........ccccceeeveevevienecneneenn, Backlash
Encoder FUNCLIONS. ..o Stall Detection and Position Maintenance
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Connection Overview

MicroLYNX Connections
Communications: 7 Position Phoenix
1/0: 10 Pin Header

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

PIN 5: Communications Ground

See

Pg 2-12 ] W 9 Pin Serial COMM Port

/0 LINE 21: PIN 1 PIN 2: /O LINE 22 :
VPULLUP: PIN 3 = PIN 4: /0 LINE 23 (PC Side)

FAULT + INPUT: PIN 5 PIN 6: 1/O LINE 24

FAULT - INPUT: PIN 7 PIN 8: 1/O LINE 25
1/0 Ground (Isolated): PIN 9 PIN 10: I/O LINE 26

ooooano
s v [ o

PIN 2: RS-232 Receive Data (RX)

| PIN 3: RS-232 Transmit Data(TX)
e, PIN 1: RS-232 RX PIN 7: Communications Ground
mcs PIN 2: RS-232 TX
mcs PIN 3: RS-485 RX— /7 /
mc PIN 4: RS-485 RX+ O00000OODODOOOOO
mcs PIN 5: RS-485 TX—
e PIN 6: Communications Ground OQO0O00O0O0O0O0O0O0O0OO0
mcs PIN 7: RS-485 TX+

25 Pin Serial COMM Port

I
MOTOR PHASE A

[ .
= MOTOR PHASE A (PC S|de)
= MOTOR PHASE B
= MOTOR PHASE B
e, POWER SUPPLY INPUT (+V) MicroLYNX Terminal/PC
= POWER SUPPLY RETURN (GND)
RX @
@ X RX
CGND CGND
RS-232 Communications Connections
MicroLYNX Connections MicroLYNX 0
Communications: 10 Position Header VPULLLP Current
" . cure
I/O: 8 Position Phoenix Redistor |
10 2x LED
10 GND
w Output To LED
I C3———— PIN 1: V PULLUP MicroLYNX l/O
M= PIN 2: /0O LINE 21 10 2x
[ C3——— PIN 3: I/O LINE 22 —l
[ CSg=—————— PIN 4: 1/O LINE 23
X Normally
[ C9=——————— PIN 5: I/O LINE 24 :
[ C3——— PIN 6: I/O LINE 25 Open Switch I-I
[ 3= PIN 7: I/O LINE 26
D]]@-i— PIN 8: 1/0 Ground (Isolated) 10 GND|
. Input Controlled By A Switch
N.C.:PIN1 1 PIN 2: RS-232 TX
RS-232 RX: PIN 3 -] PIN 4: N.C.
Communications Ground: PIN 5 1 PIN 6: RS-485 RX+
RS-485 RX—: PIN 7 =1 PIN 8: RS-485 TX—
RS-485 TX+: PIN 9 £ 0 PIN 10: Communications Ground —
| | | PHASE A O—ﬂ
[ —H MOTOR PHASE A
=+ MOTOR PHASE A PHASEZ C
= MOTOR PHASE B
[ MOTOR PHASE B PHASE B O—ﬂ M
—H POWER SUPPLY INPUT (+V) ]
= POWER SUPPLY RETURN (GND)
@ J PHASEB O
8 Lead Motor - Series Connection

Figure1.2: MicroL YNX Connection Overview
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Fault Input

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 1/O. The differential, optically isolated input constitutes a single Fault Input Signal. When the
Fault Input is activated the Controller disablesthe 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
isdisabled thereisno holding current.

10 Pin  Current

Header Limiter
Pin 5

Fault + ——=2——

o

From | He
System F

Fault
e So0————
Fadt- . Pn7 | .

Figure 1.3: Fault Input Diagram

o o o o o

Typical Application

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 Exampl es)

Sourcing Example

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.

+5 to +24 VDC
Opto Supply

J 10 Pin  Current
Fault Active When Header Limiter
Switch is Closed

7 =

Figure1.4: Fault I nput (Sourcing Example)

Sinking Example

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

signal toPin 7.
+5 to +24 VDC
Opto Supply 10 Pin  Current
Header Limiter
J =
o o
Pin 5 : %D
o
Pin 7 o o

Fault Active When
Switch is Closed

S

Figure 1.5: Fault I nput (Sinking Example)
Fault Level
If (Fault+) - (Fault -) > 4.2 VDC [I = 5mA typ], then Fault is set and Error 1100 (Fault Detected) is latched.
If (Fault +) - (Fault -) < 1.2 VDC [l = < .05mA], then Fault not set.
NOTE: |, isself limiting up to 12mA, with (Fault +) - (Fault -) = 24 VDC.

I (typ) = 6.5 mA @ [(Fault +) - (Fault -)] =5.0 VDC
Max [(Fault +) - (Fault -)] = 25 VDC.
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Switches

OFF == ON
UPGRADE=ON

OFF = ON

UPGRADE=ON  mm.
ADDRESS 0 mm
ADDRESS 1 mm

-
=
—
=
=
-
1
=
=

Figure1.6: MicroL YNX Switches

MICROLYNX SWITCHES

SWITCH #| Switch Name Function
Pull-up ON/OFF Switches
1-6 VO 26 for VO Lines 21-26
Multi-drop Communications
79 Address 2-0 Address. (Also can be
configured in software.)
10 Upgrade Firmware Upgrade

Table 1.1: MicroLYNX Switches
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Section 2

Getting Started

Section Overview

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

u Connect power to the MicroLY NX Control System.
u Connect and establish communicationsin single mode.
u Write asimpletest program.

Getting Started

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

) .

Host PC i%%@f( | " .
—— S epping
0 ¢ J
— = H G Motor
| . .
RS-232 J
Communications ruse :
PHASE B I
o [ %
e
MicroLYNX
°_9 © e

0=
— 1 OE
Ensure the DC output of the ﬁ
A power supply does not exceed
the maximum input voltage. @
Q o

All power supply wiring should be 0 © © [}

a shielded, twisted pair to
reduce system noise. IMS Power Supply

‘ Shield to
| Earth/Chassis Ground

Figure2.1: Basic Setup Configuration, RS-232 I nterface
Included in the Package

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

14 MicroLYNX Hardware Reference R072706



User Provided Tools and Equipment Needed

Serid Cable.

I P404 or equivalent power supply.

M-22X X or equival ent stepping motor.

Wire Cutters/Strippers.

22 gaugewirefor logiclevel signals.

18 gauge wirefor power supply and motor wiring.
PC with afreeseria port (COM 1or 2).

Connecting the Power Supply

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

2. Connect the Power Supply Return (GND) to GND onthe MicroLY NX Controller.

3. Connect the AC Line cord to your power supply in accordance with any user documentation. DO
NOTPLUGINAT THISTIME!

Motor Connections

Connect the motor to the MicroLY NX System in accordance with Figure 2.1.

Communications Wiring

Connect the Host PC to the MicroLY NX in accordance with Figure 2.1. Thisis needed to program the
MicroLY NX. If theMicroLYNX hasaTerminal Block Connector, connect in the following manner:

PC(25Pin Serial Port) PC(9Pin Serial Port) MicroLYNX COMM 7Pin Terminal
Pin7(GND) Pin5(GND) Pin6(CGND)
Pin2(TX) Pin3(TX) Pin1(RS-232RX)
Pin3(RX) Pin2(RX) Pin2(RS-232TX)

Establishing Communications using the IMS Terminal

Included inthe MicroLY NX shipping packageisthe IMS CD with theIMS Terminal software. Thisisa
programming/communicationsinterface created by IMSto simplify the use of the MicroLY NX. Thereisa 32
bit version for Windows 9x/NT4/2000 |ocated on the CD. The IMS Terminal isalso necessary to upgrade the
softwarein your LYNX Control Module. These updates will be posted to the IMS website at http://
www.imshome.com/ asthey aremade available.

Toinstall 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” inthe"Open” box and then click OK. NOTE: “X” isyour CD ROM driveletter.

1) ThelMSMainIndex Pagewill bedisplayed.
2 ClicktheMicroLYNX iconintheupper right corner. Thisopensthe LY NX Family Index Page.
3 SdectIMSTermina (Win9x) or IMSTermina (WinNT).
4) Click SETUPinthe Setup dialog box and follow the on-screen instructions.
Oncethe IMSTerminal isinstalled you may run the Setup.
1) OpenthelMSTermby clicking Start>Programs>IM STermina >IM S Term.
2 Select or verify the Communications Port that you will be using with your MicroLY NX.
a ClickintheTermina Window to activateit.
b) RightclickintheTermina Window.
c) Click“Preferences’ inthedialog box.
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d) Click the”Comm Settings’ tab at the top of the dialog box.
€) Under “Device” near the bottom of the box verify “LYNX" isselected. TheBAUD
rateis already set to the MicroLY NX default. Do not change this setting until you
have established communicationswith the MicroLY NX Controller.
f)  The"Window Size’ settings are strictly optional. You may set these to whatever size
is comfortable to you.
g) Click“OK”.Thesettingwill be saved automatically.
3 Apply power to the MicroLY NX Controller. The following sign-on message should appear in the
Terminal window:
Program Copyri ght © 1996-2002 by:
Intelligent Mdtion Systens, Inc.
Mar | bor ough, 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 Termina software can be located in Part |11 “Software Reference” of
this manual.

Testing the MicroLYNX Setup

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 ASCIl mode. (You are in ASCIlI 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 (>):

MUNI T = 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 (>):

PRI NT MUNI'T

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:

PRI NT 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 aready set the motor units variable (MUNIT) to a value of 51200.
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With the driver set to aresolution of 256 microsteps per step (MicroLY NX factory default) and a1.8° 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
relativetoitscurrent 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 thisexampleis:

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

By settingthe MUNIT variableto 51200/360, the MicroLY NX will perform the cal cul ation to convert the user
unit to degrees.

Now, when arelative motion instruction “MOVR 90" isissued the motor will turn 90 degrees.

Let'senter asample program that will convert motor steps to degrees, execute a 90° move and report that
move every 100 milliseconds whilethe motor ismoving. Typethefollowing bold commands:

‘Enter Program Mode, start program at Location 2000.
PGM 2000

‘Label the program TSTPGM

LBL TSTPGM

‘Set the user units to degrees.

MUNI T = 51200/ 360

‘Set the max. velocity to 25 degrees per second.
VM = 25

‘Execute a relative nove of 90 degrees.

MOVR 90

‘Report the position every 100 ns whil e noving.
LBL PRI NTPOS

DELAY 100

PRI NT “Axis position is”, PCS, “Degrees.”

BR PRI NTPCS, WG

‘End the program

END

PGV

Now TypeTSTPGM 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 asyour user unit. To do this, you will usethe CP, DVF and IPinstructions.

CP - Clear Program.

To clear the program, type CP 1, 1. Thiswill completely clear program memory space. Should you desireto
only remove one program, theinstruction “ CP[Program Label]”, i.e. “CPTSTPGM”, would clear only the
specified program. In thisexercise only one program wasentered, “CPTSTPGM” will clear it.

DVF - Delete User-Defined Variablesand Flags.
By entering DVF, all of the user defined variableswill be removed. Although no flagswere set in this
exercise, thiscommand would clear them werethey used.

IP- Initialize Parameters.
Thisinstruction will restore all of the parametersto their factory default state.

After entering these instructions, a SAVE instruction should be entered.
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Section 3
Installing and Mounting the MicroLYNX

Section Overview

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

u Dimensional information.

u Installation and removal of the optional expansion modules.

u Mounting the MicroLY NX Systemto apanel.
Dimensional Information

Dimensionsin Inches (mm)

2.900 2.388
(73.66) (60.66)
. 2X .300 1.446
’*(2x 7.62) (36.73)
ﬂ [1[] o |[ooooooooon]| [ ] EJ

- 3.200 S

(81.28) s

3.500
(88.90) 5 o

=009 U000 E—
\ 2X @ 0.150

(2X @ 3.81)

Figure3.1: Dimensional I nformation

Installation and Removal of the Optional
Expansion Modules

One of the powerful features of the MicroLY NX System isthe extreme ease by which it can be configured
and installed. There arethree (3) baysin which expansion modules can beinstalled. 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 1/0 expansion module arein
the desired position prior to closing and mounting the MicroLY NX System. See Section 11: Configuring
and Using the Optional Expansion Modules for more information on this topic.
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Figure 3.2: MicroLYNX System with the I solated Digital 1/0 Expansion Moduleinstalled in Slot #1

Toinstall the expansion modules, the only tool required is a phillips head screwdriver. Theinstallation steps

follow:

)] Removethetwo screws[A] fromtheMicroLY NX case.

2 Remove the side of the case. (See Figure 3.3)

3 Remove the cover from the slot you will be using.
NOT E: Some Expansion Modules may only be placed in certain slots.
Pleaserefer to Section 11 (Configuring and Using Expansion M odul es).
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.

ISOLATED DIGITAL 170

TERMINAL BLOCK

Tightening Torque S Veule
Specification For [A]: 2.1/0 CHANNEL 1

. 3.1/0 CHANNEL 2
4t051b-in 4.1/0 CHANNEL 3

5.1/0 CHANNEL 4
(045 t0 0.56 N'm) 6. 1/0 CHANNEL 5
7.1/0 CHANNEL 6
8. 1/0 GROUND

SLOT#

[11213]

= ISOLATED DIGITAL 170

Remove
Desired
Panel

Figure 3.3: Installing the Optional Expansion Modules
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Mounting the MicroLYNX System to a Panel

20

The MicroLY NX System can be mounted to a panel by using standard #6 hardware. Asthe system hasa
built-in cooling fan, no heat sinking is necessary. When mounting the MicroLY NX System in an enclosure,
ensure that adequate space is available for air flow on the fan side of the MicroLY NX case. Mounting
screws should be tightend to 5-7 Ib-in torque.

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

Mounting Screw Torque
Specification:
5to 7 Ib-in (0.60 to 0.80 N-m)

Figure 3.4: Panel Mounting the MicroL YNX
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Section 4
Powering the MicroLYNX System

Section Overview

This section coversthe power requirementsfor your MicroLY NX System.

Selecting a power supply.
Basic rulesof wiring and shielding.
Power supply connection and requirements.

Recommended power supplies.

Selecting a Power Supply

Selecting a Motor Supply (+V)

Proper selection of a power supply to be used in amotion system is asimportant 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 MicroLY NX System.

The Power Supply - Motor Relationship

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 isincreased. When traveling at high speeds there is less time between steps to reach current. The
point where the rate of commutation does not alow the driver to reach full current isreferred to as Voltage
Mode. Ideally you want to be in Current Mode, which iswhen 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 motorsisback EMF. Back EMF isasource of current that can push the output
of apower supply beyond the maximum operating voltage of the driver and, as a result, could damage the
stepper driver over aperiod of time.

The Power Supply - Driver Relationship

TheMicroLYNX System isvery current efficient asfar 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 recircul ate within the bridge,
and in and out of each phase reservoir. Thisresultsin aless 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. Theinitial 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 surgeif 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.

Regulated vs. Unregulated

An unregulated linear supply is less expensive and more resilient to current surges, however, the voltage
decreases with increasing current draw. This can cause problemsif the voltage drops below the working range
of the drive. Also of concern are the fluctuationsin 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 problemsfor regulated supplies aswell. The current
regeneration may betoo large for the regulated supply to absorb. This could lead to an over voltage condition
which could damage the output circuitry of the MicroLY NX System. Non IM S 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.

Wiring and Shielding

22

Noiseisaways 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.

Rules of Wiring

Rules

of

Power Supply and Motor wiring should be shielded twisted pair run separately from signal
carrying wires.

A minimum of 1 twist per inchisrecommended.

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 gaugewireif load islessthan 4
amps, or 16 gauge for more than 4 amps.

Do not “Daisy-Chain” power wiring to system components.

Shielding
The shield must betied 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 aground rod at acritical location.

The shield must be connected so that shield currents drain to signal-earth connections.

The number of separate shields required in asystem 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 istied 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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Power Supply Connection & Specification

Power is connected to the MicroLY NX viaconnector P1. The operating power for al optional expansion
boardsisthen regulated from this power by the MicroLY NX.

IMS Power Supply

|

E\E
.

T o .
—OooAl &g L
S
31
< a
N °
Slds J
3 a
: .
HES | AC Power
gllas
z N i
a oo Connection
Zll oo
o
S
H
PHASE A
PHASE A H
PHASE B
PHASE B
E o
| Gl
R N I Shield to
) J Earth/Chassis Ground

f 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.

Figure4.1: MicroL YNX Power Connection

Power Supply Specifications

Recommended TYPE......covverirerereeree e Unregulated DC

RIPPIEVOITAGE ....oveeeeeece e +10%
MicroLYNX -4

(O 1017010 V0] =To = +12to+48VDC

*OULPUL CUITENL ...t sre e 2Amps(Typical)
MicroLYNX -7

(O 1017010 V0] =To = +24t0+75VDC

fa @ 1111 01U | A XU = o | 3.5Amps(Typical)

* The output current needed is dependant on the supply voltage, motor selection and load.

Recommended IMS Power Supplies

The1P404 and |P804 are low-cost non-regulated linear power supplieswhich can handle varying load
conditions. They areavailablein either 120 or 240 VA C configuration.

|P404 (MicroLY NX-4)
Input Range
T20VACVEISIONS......oeiteeeierieie ettt sttt bbb 102-132VAC
2A0VACVEISIONS .....c.couiieiereeie ettt sttt st st et seebe e 204-264VAC
Output
NO Load OQULPUL VOITAGE® ......ccceeeviereiresiesiesieie e 43VDC @0AmMps
Continuous OULPUL REEING* ......cccvvveriereererrierereeeeeeeeeee e 32VDC @2Amps
Peak OULPUL RALING™ ....c.ecveeececice et 26VDC @4 Amps
P804 (MicroLY NX-7)
Input Range
T20VACVEISIONS......ooiitieeieenie ettt sttt st st 102-132VAC
2A0VACVEISIONS ......ccuiieeieieeiesiete ettt ettt sttt st et seebe e 204-264VAC
Output
NO Load OQULPUL VOITAGE® ......ccceveieveieese e 76 VDC @0AmMps
Continuous OULPUL REEING* ......cccvvveriereereeriereereeeeee e 65VDC @2Amps
Peak OULPUL RALING™ ......ocvveececice e 58VDC @4 Amps

* All measurements were taken at 25°C, 120 VAC, 60 Hz.
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Section 5
Motor Requirements

Section Overview

This section coversthe motor configurationsfor the MicroLY NX-4/7.

u Selecting amotor.
u Motor wiring.
u Connecting the motor.

Selecting a Motor

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

consideration.
u How will the motor be coupled to the load?
u How much torqueis required to move the load?
u How fast does the load need to move or accelerate?
u 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 amotor 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, aswell asthe current and microstepping settings of your MicroLY NX System.

Types and Construction of Stepping Motors

The stepping motor, while classed asa DC motor, is actually an AC motor that is operated by trains of
pulses. Though it is called a*“ stepping motor”, it isin 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 MicroLY NX System isdesigned 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 aVariable Reluctance Motor (VR), which isalow torque and load capacity motor
that istypically used in instrumentation. The MicroLY NX System cannot be used with VR motors asthey
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 atoothed outer surface which allows precision motion accurate to within + 3
percent. Hybrid Stepping Motors are avail able with step angles varying from 0.45° to 15°, with 1.8° being the
most commonly used. Torque capacity in hybrid steppersranges from 5 - 8000 ounce-inches. Because of
their smaller step angles, Hybrid motors have a higher degree of suitability in applicationswhere precise
load positioning and smooth motion is required.

Sizing a Motor for Your System

TheMicroLY NX System containsabipolar 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 agiven set motor current, the MicroLY NX 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’swinding inductance. In order to avoid thissituation, it is
necessary to choose amotor with alow winding inductance. The lower the winding inductance, the higher
the step rate possible.

W

nding Inductance

Since the driver integrated into the MicroLY NX 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 isimportant is that the
MicroLYNX System is set to the motor’srated current. See Section 6: Controlling The Output Current for
more details. Aswas 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 asystem design, the best performance for a specified torqueis amotor 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
amotor for your systemis quite simple, severd factorsfall into play at this point. The winding inductance of a
motor israted in milliHenrys (mH) per Phase. Theamount of inductancewill depend on thewiring configura-
tion of the motor.

The per phase winding inductance specified may be different than the per phase inductance seen by your
MicroLY NX System depending on the wiring configuration used. Your cal culations must alow for the actual
inductance that the driver will see based upon the motor’swiring configuration.

Figure 5.1A shows a stepper motor in a series configuration. In this configuration, the per phase inductance

will be4timesthat specified. For example: astepping motor has aspecified per phaseinductance of 1.47mH.

Inthisconfiguration thedriver 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 sizingamotor for

aMicroLY NX-4 used with an unregul ated power supply with aminimum voltage (+V) of 18 VDC:
2X18=36 mH

The maximum per phase winding inductance we can useis 3.6 mH.

Actual Inductance | — Actual Inductance
Seen By the Driver Seen By the Driver ¢
Specified Per Phase 5 Specified Per Phase
Inductance ~ Inductance <
O PHASE A O PHASE A
_ | -
PHASE A PHASE A
OFEte —
Y,
(BB
PHASE B Ow..\
O PHASE B O PHASE B
8 Lead Stepping Motor 8 Lead Stepping Motor
Series Configuration Parallel Configuration
(Note: This example also (Note: This example also
applies to the 6 lead motor applies to the 6 lead motor
full copper configuration and half copper configuration)
to 4 lead stepping motors)
A B

Figure5.1 A & B: Per Phase Winding I nductance
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Maximum M otor | nductance (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.

Recommended IMS Motors

IM S stocksthefollowing Enhanced 1.8° Hybrid Stepping Motorsthat are recommended for the MicroLY NX
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 specia design alowsthe motorsto
provide higher torque than standard stepping motors while maintaining a steadier torque and reducing torque
drop-off. Themotorsare availablein 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.comnv.

17 Frame(MicroLY NX - 4)

Single Shaft Double Shaft
M-L713-15S et M-1713-15D
M-L715-15S et M-1715-15D
M-L719-15S ..ttt M-1719-15D
23 Frame(MicroLY NX - 4)
Single Shaft
M-2218-2.4S
M-2222-2.4S
M-2231-2.4S
Double Shaft
M-2218-3.0S ..ottt M-2218-3.0D
M-2222-3.0S ..ottt M-2222-3.0D
M-2231-3.0S ..ottt M-2231-3.0D
23 Frame(MicroLYNX - 7)
Single Shaft Double Shaft
M-2218-6.0S .....oireirieiirerieieene sttt M-2218-6.0D
M-2222-B.0S ..ottt M-2222-6.0D
M-2231-6.0S ..ottt M-2231-6.0D
34Frame(MicroLYNX - 7)
Single Shaft Double Shaft
M-BA24-6.3S ...ttt M-3424-6.3D
M-BABL-6.3S ...t M-3417-6.3D
M-BAAT-B.3S ...ttt M-3447-6.3D

IMS Inside Out Stepper Motors

The new Inside Out Stepper (10S) Motors were designed by IMSto bring versatility to small motors using
aunique multi-functional, hollow-core design.

These versatile new motors can be converted to aball 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 befield
retrofitted. There is no need to throw the motor away due to wear of the nut or screw.
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ThelOSmotors offer thefollowing features:

u The shaft face diameter offers awide choice of threaded hole patterns for coupling.

u The lOS motor can be direct coupled in applications within the torque range of the motor,
eliminating couplings and increasing system efficiency.

u ThelOS motor can replace gearboxesin 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.

u 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
holeis stationary preventing cables from being chaffed by a moving hollow shaft.

u Light beams can be directed through the motor for refraction by amirror or filter wheel
mounted on the shaft mounting face.

u The |OS motor is adaptable to valves enabling the valve stem to protrude above the motor
frame. The stem can beretrofitted with adial indicator showing valve position.

u The motor iscompatiblewith IMS bipolar drivers, keeping the system cost low.

u ThelOSmotor can operate up to 3000 rpm’s.

ThelOSmotor isavailableinthefollowing frames:

MicroLY NX-4/-7
IMSP/N
T7FTAME ..ot s M3-1713-10S
MicroLY NX-7
23FAME . M3-2220-10S
FAFTAME ..o M3-3424-10S
A2FAME ..o s M3-4247-10S

Motor Wiring

Aswith 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 pairsto
reduce the transmission of EMI (Electromagnetic Interference) which can lead to rough motor operation and
poor system performance overall. For moreinformation onwiring 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.

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)

............. Belden Part# 9402 or equivalent 20 Gauge
............. Belden Part# 9368 or equivalent 18 Gauge

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

Connecting

28

the Motor

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

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

8 Lead Motors

For the systen designer, 8lead motors offer ahigh degree of flexibility in that they may be connected in seriesor

pardld, thus satisfying awide range of applications.
Series Connection

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.

Parallel Connection

An 8lead motor inaparallel 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 determinethe
peak output current.

L
PHASE A O— N
)
PHASEAO
PHASE B O W] P
!
PHASE BO

Figure5.2: 8 Lead Motor, Series Connection

-
PHASE AO— ?*] T
PHASE A O l
PHASE BO—y F“*] )
PHASE BO :

Figure5.3: 8 Lead Motor, Parallel Connection
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6 Lead Motors

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

phases.

Half Coil Configuration Full Coil Configuration
As previously stated, the half coil configura- Thefull coil configuration on a6 lead motor
tion uses 50% of the motor phase windings. should be used in applications where higher
This giveslower inductance, hence, lower torque at lower speedsisdesired. This configu-
torque output. Aswith the parallel connec- ration is also referred to as full copper. Usethe
tion of 8 lead motor, the torque output will be per phase (or unipolar) current rating as the peak
more stable at higher speeds. This configura- output current.

tionisalso 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.
O 0

PHASE A O ‘MT‘" PHASE A O ‘"‘Tm
PHASEAO NO CONNECTION

NO CONNECTION PHASE A O
PHASE BO ‘”‘Tm PHASE BO ‘"‘T‘"
PHASE BO NO CONEECTION

NO CONNECTION PHASE BO

Figure5.4: 6 Lead Motor, Half Coil Connection Figure5.5: 6 Lead Motor, Full Coil Connection

4 Lead Motors

4 lead motorsaretheleast flexible but

easiest towire. Speed and torque will
depend on winding inductance. In N
setting the driver output current, — —
multiply the specified phase current PHASE A O pr—erm
by 1.4 to determine the peak output
t. —
eurren PHASEA O
PHASE BO e
PHASE BO

Figure5.6: 4 Lead Motor
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Section 6

Controlling the Output Current and
Resolution

Section Overview

This section covers the following current control features of the MicroLY NX System:

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

Setting the motor resolution.

Current Control Variables

One of the unique and powerful features of the MicroLY NX isthe 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 MicroLY NX 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 thetime when it is needed the most: when system inertiamust be overcome. Afterwards, when the motor
has reached peak velocity, the run current can be set to alower value, thus reducing motor heating and
improving system power efficiency. See Figure 6.1 and Table 6.1 for the current control variables.

WARNING! Acceleration/Deceleration time must be >3 ms Av ’
for proper MicroLYNX system operation. a
MRC=35 MAC=80 —
r (1o = 35%) r (lce, = 80%)
Max Velocity ) ) ) ) ) )
(VM)
MAC=80 MHC=15
(e, = 80% (Ihowo = 15%)
“«—> ;\\o‘\
&
N2
o‘?/
9
v
Initial Velocity (VI)
Time
MSDT=30 HCDT=60
(Motor Settling (l,oro DelAy Time = 60ms)

Delay Time = 30ms)

Figure6.1: Motor Current Control Variables (Values set are for illustration purposes only)
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Current Control Variable Summary

Variable Function Usage Unit Range DEIETE
Value
MAC Motor Acceler_ann MAC=<num> Percent 0-100 25
Current Setting
MRC LB Rur_l e MRC=<num> Percent 0-100 25
Setting
MHC Motor HOI(.j Current MHC=<num> Percent 0-100 5
Setting
_ Time in
HCDT Hold Current Delay Time [ HCDT=<num> - 0 - 65535 0
milliseconds
MSDT Motor Settling Delay | s —cnyms> Time in 0 - 65535 0
Time milliseconds
Position Maintenance _
PMHCC PMHCC=<num> Percent 0 - MHC 0
Hold Current Change

Table 6.1: Motor Current Control Variables

Determining the Output Current

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

Example:
A 4 Lead motor has a specified phase current of 2.0A:

2.0A X 1.4 =2.8 Amps Peak

6 Lead Motors

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

When configuring a6 lead motor in the half coil configuration (connected from one end of the cail to the
center-tap), multiply the specified per phase (or unipolar) current rating by 1.4 to determine the peak output
current.

Example:
A 6 lead motor in half coil configuration has a
specified phase current of 3.0A.

3.0A X 1.4 = 4.2 Amps Peak

Full Coil Configuration

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.

Example:
A 6 lead motor in full coil configuration has a
specified phase current of 3.0A.

3.0A per phase = 3.0 Amps Peak

8 Lead Motors

Series Configuration

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.

Example #1:
An 8 lead motor in series configuration has a
specified unipolar current of 3.0A.

3.0A per phase = 3.0 Amps Peak

Example #2:
An 8 lead motor in series configuration with a
specified bipolar current of 2.8A.

2.8 X 1.4 =3.92 Amps Peak

Parallel Configuration

When configuring the motor windingsin 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.
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Example #1.
An 8 lead motor in parallel configuration has a
specified unipolar current of 2.0A.

2.0A per phase X 2.0 = 4.0 Amps Peak

Example #2:
An 8 lead motor in parallel configuration with a
specified bipolar current of 2.8A.

2.8 X 1.4 = 3.92 Amps Peak

Setting the Output Current

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

There are 3 variablesin the MicroLY NX instruction set to set these current values:

MAC: Motor Acceleration Current
Thisvaluewill be used by the MicroLY NX whenever velocity ischanging, thereforeit will also
be the value used when the motor is decelerating.

MRC: Motor Run Current
Thisvaluewill be used by the MicroLY NX whenever the motor is at peak velocity.

MHC: Motor Holding Current

Thisvaluewill beused by the MicroLY NX when motion has ceased. TheMicroLY NX will
changeto 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.)

Example

Current Setting

For purpose of examplewe 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

MBDT=2000 ‘motor settling time = 2 seconds
HCDT=500 “hold current delay time = 0.50 seconds
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Setting

the Motor

Resolution

The output resolution of the drive section of the MicroLY NX is set by the MSEL variable. By viewing the
table on the right, you can see that there are fourteen (14) resol ution settings available with the MicroLY NX.
These settings may be changed on-the-fly in either immediate mode or in a program. The operation of this
variableisillustrated inthefollowing exercise.
In thisexcercise wewill write ashort program that will simply slew the motor and cycle through afew 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:

Microstep Resolution Settings MAC=100
MRC=100
MSEL Parameter Microsteps/Rev
Mi t /St
(Microsteps/Step) PGM 200
Binary Microstep Resolution Settings SLEW 8000
(1.8° Motor) HOLD 1
2 400
VBEL=128
4 800 DELAY 1000
8 1,600 VBEL=64
DELAY 1000
16 3,200
VBEL=32
32 6,400 DELAY 1000
64 12,800 MBEL=16
DELAY 1000
128 25,600 NVBEL =8
256 51,200 DELAY 10000
END
PGV
Decimal Microstep Resolution Settings
(1.8° Motor)
5 1,000
10 2,000
25 5,000
50 10,000
125 25,000
250 50,000

34

Table 6.2: Microstep Resolution Settings

'set acceleration current to 1005%
"set run current to 100%

‘start programat address 200
"slewthe nmotor at 4000 munits/sec
' suspend prog. until velocity

change conpl et es

'set resolution to 128 nsteps/step
' del ay program1 sec.

"set resolution to 64 nsteps/step
' del ay program1 sec.

"set resolution to 32 neteps/step
' del ay program1 sec.

"set resolution to 16 nsteps/step
' del ay program1 sec.

"set resolutionto 8 neteps/step

Transfer the program to the MicroLY NX by clicking the menu item
“Transfer > Download” and selecting “ Edit window” as the source.
Run the program by typing “EXEC 200” intheterminal. The motor
should speed up as it cycles through the resolution setting.
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Section 7
The Communications Interface

Section Overview

Thebasic MicroLY NX featurestwo communication interfaces: RS-232 and RS-485. For both channelsthe
BAUD rateis software configured using the BAUD variable to 4800, 9600, 19200 or 38400 hits/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 MicroLY NX System or to
multiple MicroLY NX nodesinasystem. Since most personal computersare equipped with an RS-232 serial
port, it ismost common to use the RS-232 interface for communications from the host computer to the
MicroLYNX. You may also usethe optional IMSRS-232 CommunicationsCable, IMSPart# M X-CC100-
000. You will typically want to use thisinterface option if your Host PC will be within 50 feet of your system.
Should your system design place the MicroLY NX at a distance greater than 50 feet, it will be necessary for
you to usethe RS-485 interface option. You can accomplish thisby using either an RS-232 to RS-485
converter, such asthe converter sold by IMS (Part # CV-3222), or installing an RS-485 board in an open slot
inyour host PC.

Covered in detail inthis section are:

RS-232interface, sngleMicroLY NX System.
RS-232 interface, multipleMicroLY NX System.
RS-485interface, singleMicroLYNX Interface.
RS-485 interface, multipleMicroLY NX System.
MicroLY NX modesof operation.

MicroLY NX module communication modes.

Connecting the RS-232 Interface

Single MicroLYNX System

In systemswith asingle MicroLY NX, also referred to as Single Mode, the MicroLY NX isconnected directly
to afree seria port of the Host PC. Wiring and connection should be performed in accordance with the
following table and diagram. You may also usethe optional IMS RS-232 Communications Cable, IMS Part #
M X-CC100-000. Inthismodethe PARTY ADDRESS switcheswill beinthe OFF position and the PARTY
Flag will be set to 0 in software. Thisisthe factory default setting. Please be aware that you cannot
communicate with the MicroLY NX in single mode unlessthose 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.
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RS-232 MicroLYNX Connection

MicroLYNX

PC

10 Pin Header

7 Pin Phoenix

25 Pin Serial Port

9 Pin Serial Port

Pin 3 Receive Data (RX)

Pin 1 Receive Data (RX)

Pin 2 Transmit Data (TX)

Pin 3 Transmit Data (TX)

Pin 2 Transmit Data (TX)

Pin 2 Transmit Data (TX)

Pin 3 Receive Data (RX)

Pin 2 Receive Data (RX)

Pin 5 CGND

Pin 6 CGND

Pin 7 CGND

Pin 5 CGND

Multiple

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

The9 Pin Serial Port to 10 Pin Header interface may be connected using a pre-assembled Communications
Cablefrom IMS. Order Part # M X-CC2100-000.

Pin 2: RS-232 Transmit Data (TX)
Pin 3: RS-232 Receive Data (RX)
Pin 7: Communications Ground

F ¥ Fooowouun
0000008000000

5686866868886866
25 Pin Serial COMM Port
on back of PC

CGND CGND

SNOILYOINNWNOD @

Pin 2: RS-232 Receive Data (RX)
Pin 3: RS-232 Transmit Data (TX)
Pin 5: Communications Ground

MicroLYNX-4 (7 Pin Terminal Block)

9 Pin Serial COM Port
on back of PC

Host PC
==

3

j )
MICRO

EREX"
4

0/10zdno¥O ®

MX-CC100-000

SNOLYOINOWWOD @

Qo Q

Pin1

Pin 3:
RS-232RX [[®
Pin 5: rm

COMMGND |4

PHASE A
PHASE A
PHASE B
PHASE B

POWER [ V*+
SUPPLY | GND.

! Pin 2
RS-232 TX

00 o0odm

Pin 10

MicroLYNX (10 Pin Header) 10 Pin Header

Figure7.1: Connecting the RS-232 I nterface, Single MicroL YNX System
MicroLYNX Systems

When connecting multiple MicroLY NX nodesin asystem using the RS-232 interfaceit is necessary to
establish one MicroLY NX asthe HOST. ThisMicroLY NX will be connected to the Host PC exactly asthe
system using asingle MicroLY NX. The system HOST is established by setting the HOST Flag to True (1) in
software. Theremaining MicroLY NX nodesin the system must then be connected to the HOST MicroLY NX
using the RS-485 interface and will havetheir HOST Flag set to 0.

Inthisinterface configuration, Host PC communicationswill bereceived by the Host MicroLY NX viaRS-232
and forwarded to all of the other MicroLY NX nodesin the system viathe RS-485 channel. Responses from
theindividual nodesin the system will be routed back to the Host MicroLY NX viathe RS-485 channel, then
internally converted to RS-232 before being forwarded back to the Host PC.

In systemswith multiple MicroLY NX nodes, it is necessary to communicate with the Host MicroLY NX using
PARTY Mode of operation. The MicroLY NX nodesin 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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When operating in PARTY Mode, each MicroLY NX in the system will need aunique addressto identify it in
the system. This can be done using configuration switches AO-A2, or by using the software command SET
DN. For example, to set the name of acontroller to"A" you would use the following command: SET DN =
"A". The factory default nameis"!". To set the address with the configuration switches use the following

table:

Party Mode Address Configuration Switches
Address A2 Al A0
None OFF OFF OFF
A OFF OFF ON
B OFF ON OFF
C OFF ON ON
D ON OFF OFF
E ON OFF ON
F ON ON OFF
G ON ON ON

Table 7.2: Party Mode Address Configuration Switch Settings

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

1
2

Connect the Host MicroLY NX to the Host PC configured for single mode operation.

Establish communicationswith the HOST MicroLY NX. (For helpin doing this, see Software
Reference: UsingtheIMSTerminal.) Using the Command: SET DN or the configuration
switches; give the controller aunique name. If using the software command, this can be any
upper or lower case ASCI| character or number 0-9. Save the name using the command SAVE.

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

Connect the next MicroLY NX inthe system in accordance with Table 7.3 and Figure 7.2,
setting the Binary switchesAO-A2 to select an addressA-G. (See Table 7.2)

Apply power to the system and establish communications with this modul e using its unique
I.D. accordingto Table 7.2.

Repeat the last two steps for each additional MicroLY NX 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.
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Multiple MicroLYNX System

Host MicroLYNX

MicroLYNX #1

MicroLYNX #n

10 Pin 7 Pin_ Signal 10 Pin 7 Pin_ Signal 10 Pin 7 Pin_ Signal
Header Phoenix Header Phoenix Header Phoenix
6 4 RX+ 9 7 X+ 9 7 TX+
7 8 RX- 8 5 TX- 8 5 TX-
8 5 TX- 7 3 RX- 7 3 RX-
9 7 TX+ 6 4 RX+ 6 4 RX+
10,5 6 CGND 10,5 6 CGND 10,5 6 CGND

Software/Switch Setting

Software/Switch Setting

Software/Switch Setting

HOST Flag = 1 HOST Flag =0 HOST Flag = 0
PARTY Flag = 1 PARTY Flag = 1 PARTY Flag = 1
A2, A1, A0 Address Set A2, A1, AO Address Set A2, A1, A0 Address Set
OR OR OR
DN=<char> DN=<char> DN=<char>

Table 7.3: Connections and Settings, RS-232 | nterface, Multiple MicroLYNX System
NOTE: When the Host = 1, the MicroLYNX acts as a Comm Relay.

120 Q Termination Resistors in series o [ TINL
MicroLYNX #1 with 0.1uf ceramic capacitors f o == ':i I
= are recommended at both RrERMINATOR RX. s re RX
HOST Flag = 0 ends of the Data Lines when 7 ci—
PARTY Flag = 1 c ks eft—0
J the cable length exceeds 15 feet. TERMINATOR TX- 0 -
— o S—T—S CGND | g 2@ CGND CGND
TX+ e
(2]
Y N
RX L ) ) )
MicroLYNX 7-Pin Termianl Block
RX+ 4
CEE P MicroLYNX #0
) :
%CRO
\um " HOST PC
oS00 m@\y' a15° AN
2 o o
N S —
MicroLYNX #2 8
551} 5[0 _ [ ———
HOST Flag = 0 % .
PARTY Flag = 1 %} e FPIN 1 |
) 2 . %
TX+H—@ | | Comm 2 =i/8548 ! CGND
1 = Comm1| |'§ o
% ® ] Sl 8
& _
RX- 9 PHASEA || o
PHASE A a b
PHASE B o
X ' PHASE B o
POWER| V* | O «
CGND L ] SUPPLY [GND o J
3 @
MicrolYNX 10 Pin Header
Host Flag = 1
To other MicroLYNX Nodes Party Flag = 1
in the system, always place a
co resistor/capacitor at the last unit.
vVVvVvVv
Figure7.2: RS-232 I nterface, Multiple MicroL YNX System
Data Cable Termination Resistors

Data Cable lengths greater than 15 feet (4.5 meters) are susceptible to signal reflection and/or noise. IMS recommends
120Q2 termination resistors in series with 0.1uf 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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Connecting the RS-485 Interface

Single MicroLYNX System
In a Single Controller System, the RS-485 interface RS-485 Interface Single MicroLYNX System
option would be used if the MicroLYNX is located _ )
at a distance greater than 50 feet from the Host PC. RS ZCiznt/oesei’ 485 MicroLYNX
Since most PC’s do not come with an RS-485 board
pre-installed, you will have to install an RS-485 . . 10 Pin 7 Pin
board in an open slot in your PC, or purchase an Signal Signal | o oder | Terminal
RS-232 to RS-485 converter. If you are using a4
wire RS-485 system, you can also use the CV-3222 TX- RX- 7 3
R_S—_232 to RS-422 _conyerter so_ld by IMS. For T+ RX+ 6 4
wiring and connection information, please use the
following table and diagram. RX- TX- 8 5
RX+ TX+ 9 7
CGND CGND 10,5 6

Table 7.4: RS-485 | nterface Connections

NOTE! The HOST Flag MUST be 0 to
communicate with the MicroLYNX System
in a Single MicroLYNX System using the

o i RS-485 Interface.
s RX-

.
& RX+ |
£ T |
z TX+ Pinl||c ol|Pin2
30 ]
5 | CGND o o

0 r—Pin 6: RX+

L
Pin 7: RX— —{= ={-Pin 8: TX—
Pin 9: TX+ —= = Pin 10: CGND

10 Pin Header

Mating Com Connector: AMP P/N 746285-1
Ribbon Cable: 3M P/N 3365/10

RS-232 - RS-422 Converter
Part # CV-3222*,

DS

RX

CGND

SNOILYOINNWWOD @

PHASE A o

_ °
PHASEA o
PHASE B o
PHASEB u]

w
POWER | V* =
SUPPLY | GND o

=

MicroLYNX (10 Pin Header)

*If your PC is equipped
with an RS-485 Board,
no converter is necessary.
Connect the RS-485 lines
directly to the Host PC.

CRO
i me@g\f% ‘ RS-232 to RS-485 Converter Host PC
&i b 2 = or if you are using a 4 wire RS-485 _
= J system you may use the ]
3 recommended IMS
5 [ =———

lelele)]

Figure7.3: RS-485 I nterface, Single MicroL YNX System
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Half Duplex Set

40

If you are using atwo wire RS-485 system, the MicroLY NX may be configured asshownin Figure 7.4.

MicroLYNX

TX-

RX+

RX-

i 2 Wire RS-485

CGND GND

Figure7.4: Half Duplex Set, Single MicroL YNX System

Multiple MicroLYNX System

When using the RS-485 interfaceinaMultiple MicroLY NX System, it isnot necessary for a MicroLY NX to
be set as the Host when connected to a PC. All MicroLY NX 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-232to RS-
485 converter. In systemswith multiple MicroLY NX nodes, it is necessary to communi cate with the system
nodes using PARTY Mode of operation. The MicroLY NX nodesin 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 al of the nodes
in asystem to have this configuration selected. When operating in PARTY Mode, each MicroLYNX nodein
the system requires a unique address (name) to identify it in the system. This can be done using configura-
tion switches AO-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”". Thefactory default nameis“!”. To
set the address of the controller using the configuration switches use Table 7.5.

Party Mode Address Configuration Switches
Address A2 Al A0
None OFF OFF OFF
A OFF OFF ON
B OFF ON OFF
C OFF ON ON
D ON OFF OFF
E ON OFF ON
F ON ON OFF
G ON ON ON

Table 7.5: Party Mode Address Configuration Switch Settings
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Multiple MicroLYNX System RS-485 Interface

RS-232 to RS-485
Converter or
RS-485 Board

MicroLYNX #1

MicroLYNX #n

Signal 10 Pin 7 Pin' Signal 10 Pin 7 Pinl Signal
Header Phoenix Header Phoenix
RX+ 9 7 TX+ 9 7 TX+
RX- 8 5) TX- 8 5 TX-
TX- 7 3 RX- 7 3 RX-
TX+ 6 4 RX+ 6 4 RX+
CGND 10,5 6 CGND 10,5 6 CGND

Software/Switch Setting

Software/Switch Setting

HOST Flag = 0 HOST Flag =0
PARTY Flag = 1 PARTY Flag = 1
A2, Al, AO Address Set A2, A1, A0 Address Set
OR OR
DN=<char> DN=<char>

Table 7.6: RS-485 | nterface Connections and Settings, Multiple MicroLYNX System

MicroLYNX #1

RX- —@
RX+ ' 3
TX- L 3
S RS-232 to RS-485 Converter
CGND o or if you are using a 4 wire RS-485
system you may use the Host PC
recommended IMS
RS-232 - RS-422 Converter ’—E'E"
Part # CV-3222*.
[ ———
% \«_ TX-
\ TX+ TX
% RX- RX
MicroLYNX #2 R | CGND g
GND o
RX- *If your PC is equipped
— ® with an RS-485 Board,
no converter is necessary.
- ® Connect the RS-485 lines
: directly to the Host PC.
TX+ L J
CGND
120 Q Termination Resistors in series

with 0.1pf ceramic capacitors are {
recommended at both ends of f
the Data Lines when cable Rrerminator
length exceeds 15 feet. c
To other MicroLYNX Nodes | (rrmAToR
in the system, always place a
resistor/capacitor at the last unit.

vV VvVvy

Figure7.5: RS-485 I nterface, Multiple MicroLYNX System

Cable

Data Cablelengths greater than 15 feet (4.5 meters) are susceptibleto signal reflection and/or noise. IMS
recommends 1200 termination resistorsin serieswith 0.1uf capacitors at both ends of the Data Cables. For
systemswith Data Cables 15 feet (4.5 meters) or less, the termination resistors are generally not required.

Data Termination Resistors

Itisalso possible to communicate with aMicroLY NX in the system in single mode by sending it acommand
(with address) to clear the party flag and then communicate with it asin single mode (no line feed terminator)
then reset the PARTY Flag when done.
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MicroLYNX Modes of Operation

There are three modes of operation for the MicroLY NX. These are Immediate Mode, Program Mode and
EXECMode.

Immediate Mode

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

Program Mode

The second mode of operation of the MicroLY NX isProgram Mode. All user programs are entered in this
mode. Unlike the other modes of operation, no commands or instructions can be issued to the MicroLY NX
inlmmediate Mode. Thismodeisexclusively for entering programsfor the MicroLY NX. Thecommand to
enter Program Modeis 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.

EXEC Mode

In EXEC Mode aprogram isexecuted either in responseto the EXEC instruction from the user in Immediate
Mode, or in response to a specified input. While the MicroLY NX isrunning a program, the user may still
communicate with it in Immediate Mode. As part of auser program, the MicroLY NX may start a second task
using the RUN instruction. Thus, there can be two tasks running on the MicroLY NX at the sametime, a
foreground task (started by the EXEC instruction in Immediate Mode) and a background task (started by the
RUN instructionin Immediate Mode or EXEC Mode).

MicroLYNX Communication Modes

42

When the MicroLY NX isoperating in Immediate Mode, there are two methods of communicating. Thefirstis
ASCI| wheretheinstructions are communicated to the MicroLY NX in the form of ASCII mnemonicsand
dataisalso givenin ASCII format. The second is binary where the instruction isin the form of an OpCode
and numeric dataisgiven in |EEE floating point hex format. In binary mode, thereis also the option of
including achecksum to ensure that information isreceived properly at the MicroLYNX. The BIOflag
controls the method of communication. When it is True (1) the binary method should be used, and whenitis
False (0) the ASCII method should be used.

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

ASCII

ASCII isthe most common mode of communicating with the MicroLY NX System. It allowsthe use of readily
availableterminal programs such asHyperTerminal, ProComm and thenew LY NX Terminal.

When using the ASCI1 method of communications, the MicroLY NX tests for four special characters each
timeacharacter isreceived. These charactersare given in the following table along with an explanation of
what occurs when the character is received.

Thecommand format in ASCII modewhentheMicroLYNX isin SingleMode (PARTY =FALSE) is:

<M nemonic><white space><ASCl| datafor 1% parameter>, <ASCI| datafor 2 parameter>, ... , <ASCI| data
for n" parameter><CR/LF>

Themnemonicsfor MicroLY NX instructions, variables, flags and keywords are given in Section 16 of this
document. White spaceis at |east 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 notethat if thereisonly one parameter, the CR/LFwould immediately follow
the datafor that parameter.

The command format in ASCII mode, whenthe MicroLY NX isin Party Mode (PARTY =TRUE), would be
identical to that in Single Mode with the exception that the entire command would be preceded by the
MicroLY NX’saddress character (storedin DN) and terminated by a CTRL-Jrather than ENTER:

<Address character><M nemonic><white space><A SCl | datafor 1% parameter>, <ASCI| datafor 2" param-
gter>, ..., <ASCII datafor n"" parameter><CTRL-J>

ASCIl Mode Special Command Characters
Character Action at MicroLYNX
<esc> Terminates all active operations and all running
Escape Key programs.
<NC> Terminates all active operations and all running
Ctrl+C Keys programs, forces a reset of the MicroLYNX.
<BKSP> Moves the cursor back one in the buffer to correct a
Backspace Key typing error.
<CR> or <LF> Depending on the mode, either Single or Party. <LF> is
Carriage Return or Line |[not necessary in Single Mode communications.
Feed <CTRL+J> is the same as <LF> (0A Hex)

Table 7.7: ASCII Mode Special Command Characters

Binary

Binary mode communicationsisfaster than ASCII and would most
likely be used in a system design where the communi cation speed

iscritical to system operation. This mode cannot be used with Binary Hex Codes
standard terminal software. Hex Code

Data Type

01 Label Text

The command format in binary modewhentheMicroLYNX isin

SingleMode (PARTY =FALSE)is: R

03 1 byte unsigned
<20H><character count><opcode><Field typefor 1% 04 |2 byte signed
parameter><IEEE hex datafor 1% parameter><0EH><Field typefor 05 2 byte unsigned
2" parameter><|EEE hex datafor 2™ parameter><OEH> ... <Field 06 |4 byt signed
typefor n" parameter><I|EEE hex datafor n parameter><optional 07 4 byte unsigned
checksum> 08 4 byte float
Note that <20H> is 20 hex, the character count is the number of Table 7.8: Binary Hex Codes

characters to follow the character count not including the

checksumif oneisbeing used. The OpCodesfor MicroLY NX

instructions, variables, flags and keywords are given in Sections 15 and 16 of this document. The Field type
bytewill be one of the following based on the type of datathat is expected for the specific parameter:

<O0EH> isOE hex, whichisaseparator character inthismode. Finally, the optional checksumwill beincluded
if CSEisTRUE and excluded if itisFALSE. If included, the checksumisthelow eight bits of the comple-
mented sixteen-bit sum of the addressfield (20H here), character count, OpCode, al datafields and separa-
tors (OE hex).
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SECTION 8

CAN Communications

Section Overview

The CAN (Controller AreaNetwork) busisahigh-integrity serial datacommunicationsbusfor 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.

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

TheMicroLYNX System can be purchased with the capabiltiy to connect to a Controller Area Network
(CAN) busin place of the standard 2 Port RS-232/RS-485 interface. The MicroLY NX with thisoption
conformsto the CANZ2.0B Active protocol. CAN2.0B isfully backwards compatiblewith CAN2.0A, therefore
the MicroLY NX can be used on anetwork with CAN 2.0A devices. There are two receive message frames
and onetransmit message frame. The CAN version of the MicroLY NX can also be optionally outfitted with
RS-232 or RS-485 expansion modul esfor asynchronous communications.

Covered in this section are:
u Connecting and configuring the optional Controller AreaNetwork (CAN) bus.

Configuring the CAN Module.

The CAN Communication Dongle

Setting up Communicationswiththe MicroLY NX CAN.
Upgradingthe MicroLY NX viaCAN.

Connecting to the CAN Bus

44

To connect to the CAN bus, the only necessary connectionsare CAN H & CAN L. Sincethe magjority of
CAN cabling consists of shielded twisted pair cable, the shield can be connected to the SHIELD connection
of the MicroLY NX communications connector. (See Table 8.1 for pin configuration.)

CAN Device CAN Device

)

c CAN Device  —\¢
MicroLYNX #1 MicroLYNX #2

Figure8.1: Deviceson a CAN Bus
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Controller Area Network (CAN) Version —
. PIN 1
Connector Option
S M melcAN)
Pin # | 8 Position Phoenix 10 Pin Header s e \
S m@lCAN H
1 |V-(CGND) N.C. 3 ne
>
= e
2 |ecan L CAN_L S (™
» il )
3 |SHELD V- (CGND)
4 CAN_H SHIELD *
MicroLYNX (7 Pin Terminal Block)
5 N.C. SHIELD
6 /CONFIG N.C. ; (
7 N.C. CAN_H
_ MICRO "
8 N.C. Y EAY b
o
9 N.C. 3
10 /ICONFIG °

Table 8.1 CAN Pin Configuration

SNOLLYOINNWNOD @

CAN BUS

PHASE A
PHASE A
PHASE B
PHASE B

POWER [ V+
SUPPLY | GND

PIN2||lo o ©o o0 O ||[PIN10

0O 0o oo o
—

©® COMMUNICATIONS

PIN 1 PIN9

10 Pin Header MicroLYNX (10 Pin Header)

Figure 8.2: Connecting to the CAN Bus

Using the CAN Module

MicroLYNX Hardware Reference R072706

Theformat of all MicroLY NX commands remain unchanged when using the MicroLY NX CAN Module. The
CAN Protocol limitsthe amount of datato be transmitted in a message frameto 8 bytes. Because Micro-

LY NX commands can belonger than 8 bytes, the MicroLY NX CAN module employsadouble buffer scheme.
Each enabled receive message framewill buffer amaximum of 64 bytesof data. Oncethe CAN Module
detectsacomplete MicroLY NX command, the complete command is queued to a 128-byte buffer for transfer
totheMicroLY NX.

Any response from the MicroLY NX is queued to a 256-byte buffer and is transferred on the CAN buswhen
the transmit message frameis enabled. The system designer must be careful not to generate MicroLY NX
codethat will overflow the 128-byte and 256-byte buffers. All buffersare circular and no checks are made
for overflow.

IMPORTANT: If the CAN moduledetects CAN errorsand initiates” Bus Off”, the CAN controller is shut
down and must be power cycled.

ThelMSTerminal communications software, which shipswith the MicroLY NX System, containsa CAN
configuration utility to aid in configuring the CAN module. This utility can be accessed viathe“ View” menu
itemonthelMSTerminal.

NOTE: TheMicroLYNX must bein ASCIl Communications Mode. Once configured to i ssue commandsin
ASCII, terminate with acarriagereturn <cr>in Single Mode or alinefeed <If> in Party Mode.
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Configuring the CAN Module

The CAN moduleis 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 asfollows
when the config input isheld LOW:

BAUD REE .....ocviiesie ettt e e s e e e ese e snesnesrennennens 500 kbps
Time Quanta (tq) beforesamplepoint.........covvveerievieve s 5

Time Quanta (tq) after SAMPIEPOINt .....ccvveiicisere e 4

Time Quanta(tq) before (re) synchronization jumpwidth .........ccccceevevvvinnnne 2
L0011 1= TR

Globa Mask

CAN Receiveldentifier  UARD=FF, UARL=G) .....ccccecvrrrirnrierrerrerenns 7F8h

CAN Transmit Identifier (UARD=FF, UARL=20) .......ccceovnnrrerinrmereenenennas 7FSh

CAN Configuration Command Summary

CAN Configuration Command Summary
Description Command / Usage Usage Example
Initialize CAN Registers INIT INIT
; ) ) BTRO=<hex digit><hex digit> BTR0=49
Set CAN Bit Timing Registers | pypq —hey digit><hex digit> BTR1=34
GMS0=<hex digit><hex digit> GMSO0=FF
GMS1=<hex digit><hex digit> GMS1=FF
. UGMLO=<hex digit><hex digit> UGMLO=FF
Set Global Mask Registers UGML1=<hex digit><hex digit> UGML1=FF
LGMLO=<hex digit><hex digit> LGMLO=FF
LGML1=<hex digit><hex digit> LGML1=F8
Setup Message Frames FRM=<frame #><valid flag><extended ID flag> |FRM=210
UARO=<frame#><hex digit><hex digit> UARO0=2A3
Set Message Frame Arbitration | UAR1=<frame#><hex digit><hex digit> UAR1=200
Registers LARO=<frame#><hex digit><hex digit> LAR0=200
LAR1=<frame#><hex digit><hex digit> LAR1=200
MicroLYNX Mode LMODE=<flag> LMODE=0
MicroLYNX Party Address LADDR=<address> LADDR=X
MicroLYNX Prompt LPRMPT=<char> LPRMPT=>
MicroLYNX BAUD Rate LBAUD=<baud#><baud#> LBAUD=38
Get _CAN Module firmware VER VER
version number.

Table 8.2: CAN Configuration Command Summary

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

Note: A delay time between command requests to the MicroLynx must be considered to allow the MicroLynx
timeto interpret acommand and answer the host before a subsequent command can be sent. Thetime
between requests is dependent on the command and the corresponding response from the MicroLynx.
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To Initialize the CAN Module.
Commend: INIT

Thefactory default settings for the CAN modul e are detailed below:

BAUD RELE ...ttt st sttt ne e e e e e e enneneas 500 kbps
Time Quanta(t q) beforesamplepoint........ccocoevvieievenie s 5
Time Quanta(t q) after SAMplEePOINt ......cveeeeeeeeeeeeer s 4
TimeQuanta(t q) before (re) synchronizationjumpwidth ...........cccceveeeveenen. 2
GlOBA MK ..vieieeiesirieee ettt et s e nse e nenes FFFFh
CAN Receiveldentifier  UARD=FF, UARL=G) .....cc.cecrrrrrienrrrrerrenenns 7F8h
CAN Transmit Identifier (UARD=FF, UARL=20) ......cc.cecvrrrivnrenrerrene 7F%h
2 1 41h

2 1 S 34h
LY O TS FFh
Y Y ST FFh
LU R FFh
UGMLL .ttt sttt s et e e ennene s FFh
[ 0 FFh
Y F8h
LU FFh
LU FFh
R FFH
T FFh
MESSAE FTAME L ...ttt ne e e e vaid
MESSAYE FTAME 2 ...ttt st s ne e e e enenneeneas not valid
MESSAE FTAME 3 ... ittt e e s se e s nenrenrennens vaid
MICIOLY NX IMOOE ...c.vveveeeieisiese sttt ste e e et sre e snesnees single
MiICrOLY NX Party AQArESS .....ccuvivevieieseieieseeeee ettt s e s eeenens !
MICIOLY NX PrOMPL ....veveeiseisiesieseeee e e see s st sae e e e e e e eneenens >
MicroLYNX BAUD Rate (FIXedValUE) ........cceeveeviiesenesieseseseseeseeeseseenens 19.2K

The use of the“INIT” instruction will restore these defaultsin the CAN module. There are several new
enhancementsto the MicroLY NX instruction set which add the functions of the CAN module while main-
taining backward compatibility withthe MicroLY NX system. Thefollowing instructionsand variablesare
specificto the CAN Module. These areintroduced here and covered in more detail in the Part |11 “ Software
Reference”. Table 8.2 contains asummary of the configuration commands for the CAN Module.

TheMicroLY NX must bein ASCII communications modefor usewith the CAN Module.
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To Set the CAN Bit Timing Registers

Command: Usage Example:
BTRO=<hex digit><hex digit> BTR0=49
BTR1=<hexdigit><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 quantafor (re)synchronization jump width.

CAN Bit Timing Registers

7 6 5] 4 3 2 1 0

BTRO SJW BRP

BTR1 0 TSEG2 TSEG1

Table 8.3: CAN Bit Timing Registers

A “bit time” issubdivided into four segments. Each segment isamultiple of the Time Quantum (tg). The
synchronization segment (Sync-Seg) isalways 1 Time Quantum. The propagation time segment and the

phase buffer segment1 are combinedinto (TSEG1). TSEG1 definesthetimebeforethe sample point. The
phase buffer segment2 (TSEG2), definesthetime after the sample point. See Tables 8.3 and 8.4.

Bit Time Definition

1 Bit Time
Sync-Seg TSEG1 TSEG2
1t 1t 1t 1t 1t 1t 1t 1t 1t
q q q q q q q q q
Sample Transmit
Point Point
Table 8.4: CAN Bit Time Definition
Thebit timeis determined from thefollowing formul ae: S (Bl i REgsier SHimgs
_ Default Time Quanta Settings
tq= (BRP+1)(50x 109 5 time quanta before sample point.
_ 4 time quanta after sample point.
tSBgZ = (TSEGZ +1)(tq) 2 time quanta for (re)synchronization jump width.
tsegl = (TSEG1 + 1)(tq) t, BAUD (kbps) BTRO BTR1
twnc—seg = tq 2us 50 53h 34h
bit time = t +t +t 1us 100 49h 34h
~ tsync-seg ™ lsegl * lseg2 0.4 us 250 43h 34h
0.2 us 500 41h 34h
0.1us 1000 40h 34h

Table 8.5: Sample Bit Timing Register Settings
NOTES.
Thevauesof BRP, TSEG2 and TSEG1 areencoded in BTR@ and BTR1. See Table 8.3 above.
TSEG2VaidVaues. Min=1/Max=7
TSEG1VdidVaues. Min=2/Max=15
SIW VaidVaues: Min=0/Max =3
(Re) Synchronization Jump Timetgw = (SJW + 1)(tg)
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Figure 8.3: Bit Register Configuration Dialog from IMS Terminal

TheBit Timing Registers can also be set using the Bit Rate/Bit Timing Calculator utility inthe IMS Terminal
software that comes with the MicroLYNX (see Figure 8.3). This utility can be accessed from the Setup >
Configure CAN menuitem onthemain IMSTerminal window.

To

Commeand:

GM S0=<hex digit><hex digit>
GM Sl=<hex digit><hex digit>
UGML O=<hexdigit><hex digit>
UGML 1=<hexdigit><hex digit>
L GML O=<hex digit><hex digit>
LGML 1=<hex digit><hex digit>

SID28-18 —Standard Identifier (11-bit)
EID28-0—Extended | dentifier (29-bit)

Set The Global Mask Registers

Usage Example:
GMO=FF
GMSI1=FF
UGMLO=FF
UGML1=FF
LGMLO=FF
LGML1=F8

Incoming message frames are masked with the appropriate global mask. If the bit position in the global mask

register is0 (don’t care), then the bit position

will not be compared with the incoming message’sidentifier.

ITISIMPORTANT THAT You NOTE THE BIT PosiTionsIN THE GLoBAL M Ask REGISTERS.

Global Mask Registers

7 | e | 5 | a4 | 3 | 2 [ 1 [ o
GMS0 SID 28-21
GMS1 SID 20-18 | 2+ | + | 1 | 1
UGMLO EID 28-21
UGML1 EID 20-13
LGMLO EID 12 -5
LGML1 EID 4-0 | o [ o | o

Table 8.6: Global Mask Registers

MicroLYNX Hardware Reference R072706

49



1+ CAN MODULE Configuration |

Mezzage Frame 1 I fMezzage Frame 2 I hMezzage Frame 3

Baud Rate/Bit Timing Calculator I Mazk Heqgisters I MModule Settings

= Global Mazk. Shart
Ghs0 SID28-21 GM31  rEinznie
[ Fr 1 1 1 1 1 1 1 1SR T 1 1 [
- Upper Global Mask, Long
UGMLO EID25-21 UGMLI EID20-18

0 EEEEEEEEE fFF T 11 1111

— Lower Global Mazk, Long
e EID125 SELE EID40

T TR [Fe 1111 1|00

— Set Defaults far:— — Settings:

Save | Communicating
CaM Module | -
Restore I oK | | aay |

Figure 8.4: Setup Dialog for Global Mask Registersin IMS Terminal

To Setup Message Frames

Command: FRM =<frame#t><valid flag><extended | D flag>

<framett> =framenumber (1-3).
Frames1and 2 arefixed asreceiveframes.
Frame 3isfixed asatransmit frame.
<validflag> =1framevadid
<validflag> =0framenot valid
<extendedID flag> =1extendedidentifier
<extendedID flag> =0standard identifier

The CAN module will only operate on valid message objects.
Example

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

Set Message Frame Arbitration Registers

Command: Usage Example:

UARO=<frame#t><hex digit><hex digit> UARG=2A3

UAR1=<frame#><hex digit><hex digit> UAR1=200

LARO=<frame#><hex digit><hex digit> LARO=200

LAR1=<frame#><hex digit><hex digit> LAR1=200

< framett> = frame number (1-3) This sets message 2 arbitration
registersto A30h.

ID28-18 — | dentifier of astandard message. 1D17-0 set to O for astandard 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.) |f some bitsare masked by the global mask registers, then the identifiers
of the valid message objects must differ in the remaining bits which are used for acceptancefiltering.

ITISIMPORTANT THAT You NOTE THE BiT PosiTionsIN THE GLoBAL M Ask REGISTERS.

Message Frame Arbitration Registers
7 6 5 4 3 2 1 0
UARO D28 - 21
UAR1 ID20 - 18 D17 - 13
LARO D12 -5
LAR1 ID4 -0 0 0 0

Table 8.7: Message Frame Arbitration Registers

[+ CAN MODLULE Configuration
Meszzage Frame 1 | Meszzage Frame 2 I M ezzage Frame 3
Baud Rate/BEit Timing Calculator | Mazk Registers I kModule Settings

— Upper Arbitration:
Uah0 ID25-21 UsR1  rozoqe 01713
IFF T lEIIZI o oojo 0o0a0ao
— Lower Arbitr ation:
LARO D256 LART D40
IEIEI noooo on0aoaon IEIEI 0ooo ojooan
— Frame Size [bitz): —Walid # Mot W alid: Fe & T
& 1 ~ aq o+ Yalid = Ha
[3TD] * [®TD] " Mot Yalid e
— Set Defaults for: Settings:
Commumcating

Save I
CAM Mu:udulel
Restore I

Figure 8.5: Message Frame Setup Dialog from IMS Terminal

Defining the MicroLYNX Mode (Single or Party)

Thiscommand identifiesto the CAN modulethe MicroLY NX mode.

Command:
LMODE=<flag>
<flag>=0 singlemode
<flag>=1 party mode

MicroLYNX Hardware Reference R072706

Example

LMODE=0
Thisindicatesto the CAN module
that theMicroLY NX isoperating in single mode.
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Setting the MicroLYNX Party Address

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

<address>=any valid MicroLY NX address. Thisindicates to the CAN module that
theMicroLY NX party addressis X.

This command identifiesto the CAN module the MicroLY NX address when party modeis enabled in the
MicroLYNX.

MicroLYNX Prompt

Command: Usage Example:
LPRMPT=<char> LPRMPT>
Thisindicatesto the CAN module that
theMicroLYNX prompt isthe> character.
<char>=any valid MicroLY NX prompt character.

Thiscommand identifiesto the CAN modulethe MicroLY NX prompt character.

MicroLYNX Baud Rate

Command: Usage Example:

L BAUD=<baud#><baud#> LBAUD=38
Thisindicates to the CAN module that
theMicroLY NX baud rateis 38400 baud.

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

Thiscommand identifiesto the CAN modulethe MicroLY NX baud rate.

NOTE: TheBaud Rateisfixed at 19.2K. The command to changeit isdisabled in the GUI. However, the
commandsremain inthe CAN Module Firmwareto maintain compatibility with earlier systems.

1. CAM MODUILE Canliguration

Huiu-ueFr-u:; | M epnmge Fosme 2 | He-ﬁamFluTcg
B Finte B Tawno Calculsbor | Mtk Flagien | Modale Settmgs
Hirchs I Srge Py
Ihesad Ml | 1
Fromgr Cha |
B Hlaie | '|
Gt Didaailts lor Selinge =
Em— o I Lirnimre dmg)
- o [ o |

Figure8.6: MicroLYNX CAN Setup Dialog from IMS Terminal
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The CAN Communication Dongle

IMS offersan optional CAN Dongle which allows communication
between an RS-232 port and the MicroLY NX CAN Module. The i
CAN Dongle can be used as atemporary communication and
configuration device as well as a permanent interface connection
fortheMicroLY NX CAN.

The CAN Dongle consists of apowered converter with a DB-9F

plug to connect to the customer PC and flying leads which —
connect to the MicroLY NX communicationsterminal block and

the MicroLY NX CAN power source. Thelength of theflying

leadsisvariable. 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 MicroLY NX CAN power source is greater

than +60 VDC. The CAN Dongleisalso equipped with Power and

Fault LEDs. The CAN Donglemay be ordered from IM S under

Part Number M X-CC500-000.

Dimensionsin Inches (mm)

NOTE: On some cables
the green wire may be

I / substituted with blue wire.

DC -
Power Jack Flying Leads
Power/Fault W
LED /
L 424 vbC
4.147 CND
. TBD
(105.33) ‘

Figure8.7: MicroL YNX MX-CC500-000 CAN Dongle Details

Connecting the CAN Dongle

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

The CAN Dongleisfitted with a DB-9F connector which plugsinto the COMM port of your PC. Itisaso
equipped with “flying leads’ to connect to the MicroLY NX CAN Module. Theflying leads are color coded.
The connections are as follows:

Green:  CAN-L Signal (Note: On some cablesthe green wire may be substituted with blue wire).
White: CAN-H Signal

Red: +VDC(Max+60VDC)

Black:  Ground

The CAN Dongle must be powered with DC voltage. The recommended voltageis+24 VVDC but it will
operate on avoltagerangefrom +7 VVDC to amaximum of +60 VDC. On many systemsthe power from the
MicroLY NX CAN may be used. However, if the power from the MicroLY NX CAN isgreater than +60VDC,
an external power source must be used.
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MICRO

Theillustration below shows the required and optional connections for the CAN Dongle.

EAYEAG

0l 02 dnoyoe

L

V- (CGND)

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

NOTE: The CONFIG from Pin 6
must be jumpered to the CGND
from Pin 1 to enable configuration
of the MicroLYNX CAN module.

CAN-L
CAN-H

CONFIG ‘

SNOILYOINNININOD @

POWER | V+
SUPPLY |GND,

l Once configuration is complete,
D the jumper must be removed.

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.

GND
/—+24 VvDC

+60 V Max.|

i'/DC

Power Jack

Power/Fault
@ LED

A

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

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

Figure8.8: Connecting the CAN Dongle (With MicroL YNX as Power Source)

Setting Up Communications with MicroLYNX CAN

If thefollowing procedures are followed properly, Communication with MicroLY NX CAN Version can be
accomplished using IMSTerminal or any other terminal program.

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

Customer
PC

—~—P—
RS-232

Dongle

CAN

Module

RS-232

Figure 8.9: Communications Diagram

Communications

Communications must be setup between:
1) ThePCandtheCAN Dongle.
2 TheCAN Dongle and the CAN Module.
3 TheCAN ModuleandtheMicroLYNX.

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 Moduleand theMicroLY NX.

MicroLYNX Hardware Reference R072706



Setup Procedure

1 First setup the CAN Dongleto match the MicroLY NX CAN Module
2 Next setup the MicroLY NX CAN Module
3 Optionally, UPGRADINGviaCAN

Module Setup

When setting up the MicroLY NX CAN Module, the Dongle will
be reconfigured to allow communication with the Modulein the
Setup Mode. The“Config” 10 line must be connected to Ground.

This Procedure must be followed exactly. Thereason for thisis
that the previous settings in the CAN Dongle are saved and will
be reset after the Moduleis finished.

MicrolYHX CAN MODULE Configuration

Cornect MODULE "Config” to Graund.
Then click "0k,

Figure 8.10: Connect Procedure

The Module is setup using the following screens.

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

This screen sets the Mask Registers. The factory settings are
shown. In most cases they will not change.

This screen isto set the RS-232 communi cations between the
CAN Module and the MicroLY NX. It must be set to reflect the
settingsinthe MicroLY NX.

NOTE: TheBaud Rateisfixed at 19.2K.
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Thefollowing three screensillustrate the CAN setup for commu-
nicationsto and from the MicroLY NX CAN Module.

Figure 8.16: Message Frame 3

This screen completes the MicroLY NX CAN Module setup. The

: | MicroLYNX CAN MODULE Configuiation [
steps must be performed precisely. 2 —

Figure 8.17: Module Setup Complete
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Dongle Setup

The Dongle is setup using the following screens.

This screen illustrates the settings from the factory.

The CAN Baud Rate must match the settingsin the Module.
These settings will be set to match the CAN system in which the
MicroLYNX CAN isingtalled.

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

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
andtheMicroLY NX CAN. TheIMSTerminal programwill searchfor
the baud rate setting of the CAN Dongle whileit is establishing
communications.

Message Frame 1: The CAN Dongle should be set to match the
“Message Frame 3" settingsfromthe MicroLY NX CAN Module.

Message Frame 2: The CAN Dongle should be set to match the
“Message Frame 1" settingsfromthe MicroLY NX CAN Module.
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Communications Between MicroLYNX CAN and the Dongle

Thefollowing procedure can be followed to establish communicationswith the MlcroLY NX CAN and the
CAN Dongle when the CAN Baud Rate and Message | Ds are unknown.

)
2

S 9s

9
10)
11)

Upgrading
D

3

NOTE:

Connect the CAN Dongleto the PC only.

Apply power to the CAN Dongle. Power can be supplied viathe red and black flying leads or
with an external power source plugged into the +24V DC jack onthe CAN Dongle.

(SeeFigure8.8)
Configurethe CAN Donglewith IMSTerm.

a View

b) CAN Configuration

o) Dongle

d) Select Set Defaultsfor CAN Module
Click OK

Power Down the CAN Module.

Connect the Config input on the CAN Moduleto GND and power the MicroLY NX and the
CAN Dongle.

Configurethe CAN Modulewith IMS Term.

a View

b) CAN Configuration

) Module A dialog box will open “ Connect Module Config to Ground”. This has
already been done.

Click OK.

Select “ Set Defaultsfor CAN Module” and click OK. A dialog box will open “ Disconnect
Module Config from Ground.

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

the MicroLYNX Firmware Via CAN
Establish communications between the PC, CAN Dongle, and theMicroLY NX. (The above
procedure may be used.)

NOTE: The CAN Module Message Frames 1 and 3 must be valid. Therecommended CAN
Baud Rateis500K.

Configure communications between the PC and the CAN Dongleat 19.2K.
Confirmthat LY NX and CAN are selected and click OK.

a Select “ Preferences”
b) Select “ Comm Settings”
C) Select “Device’

Select “Upgrade” in IMS Term and follow the instructions on the screen.
After Upgrading, theIMS Termwill remain at the 19.2K Baud Rate.

Communications between the PC and the MicroLY NX will befully synchronized after the
Upgradeiscompleted.
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SECTION 9

DeviceNet

Section Overview

ThisIMSMicroLY NX DeviceNet versionisspecifically designed per the ODVA Volumell, Release 2.0,
Errata 3. Included in thissection are:

MicroLYNX DeviceNet features.
Connector locations and pin descriptions.
Attribute tables.

1/O messaging and response.

DeviceNet Programmer.

MicroLYNX DeviceNet Features

ODVA DeviceNet MicroLYNX

Conformsto the Predefined Master/Slave Connection Set asa Group 2 Slave.
SupportsPoll 10 and Explicit Messaging only.

No support for UCMM.

Device Type: Position Controller (16)

Graphical User Interface (GUI) Software
NOTE: GUI to be developed.

The GUI Software provided with the ODVA DeviceNet MicroLY NX will ONLY work with thefollowing
DeviceNet cards:

SST (aWoodhead Industries Inc. company) series 5136-DNP Pro Seriesformat cards.
Part Numbers:  5136-DNP-PCI PCl
5136-DNP-PCM-ST PCMCIA

5-pin DeviceNet Conn.

5136-DNP-PCM-SM PCMCIA
With Sealed Micro Conn.

5136-DNP-ISA ISA format

Setup
To setup the MicroLY NX DeviceNet Configuration Utility, perform thefollowing steps.

Install the program to your PC’s hard drive.
Run the program.
Click the button labeled “Load” to load the SST DeviceNet card you are using.

Select the MACID (0-63) of the MicroLY NX being configured from the pull-down, click the
button labeled “ Select”, or click the button labeled “ Scan” to scan the DeviceNet buss for
connected MicroLY NX.

A w N
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Specific Features

Thefollowing listed features are specific to the MicroLY NX DeviceNet MX-CS30X-X01

1 Dedicated Isolated Input/Output Functions
10 21 =Homelnput
[022=CW Limit Input
10 23=CCW Limit Input
10 24 = Fault Input
10 25 =Brake Output
10 26 = Genera Purpose|O
2 Dedicated Encoder Functions
|0 13+ = Encoder A+
1013- = Encoder A -
|0 14+ = Encoder B+
10 14- = Encoder B-
10 17 = Encoder Index (Z+)
10 17- = Encoder Index (Z-)
3 Node Address MSD and L SD switch-selectable on front panel
4, Data Rate switch-sel ectable on front panel

Connector Locations and Pin Descriptions

Connector Locations

=)

L]
ENCYENG

NODEADDRESS O

@ /0 Connector

@ Encoder Connector

© DeviceNet Connector
() Address Select Switches
@ Data Rate Select Switch
(® Motor/Power

00K poM

zsuxn% PHASEA
N PHASEA
6 DATARATE ~ PHASEB

PHASE B

NET  MOD powm[ Ve

\OO SUPPLY | GND

Figure9.1: MicroL YNX DeviceNet Port Pin Configuration

V- CAN_L
W
CAN_H @ ® @ v+
\a

Drain

Connector Pin Configuration

Figure9.2: DeviceNet Port Pin Configuration
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Power and Motor Connections

Pin Number Pin Function
1 Motor Phase A
2 Motor Phase A
3 Motor Phase B
4 Motor Phase B

+12 to +48 VDC (MicroLYNX 4)

5 +24 to +75 VDC (MicroLYNX 7)

6 Power Ground Supply

Table 9.1: Motor Power Connections

Isolated Digital Input

Pin Number Pin Function

1 V Pull-Up

Home Input (level active)

CW Limit Input (disabled)

CCW Limit Input (disabled)

Fault Input (level active)

Brake Output

General Purpose 10

o(fN|]oO|la|dM|[w]|N

Isolated Ground

Table 9.2: I solated Digital | nputs

Encoder Inputs

Single | Differential| 8 Pin' 10 Pin Pin Eunction
Encoder | Encoder | Pheonix | Header
Channel A | Channel A+ 5 6 Channel AZA+
Channel A- 5 Channel A-
Channel B | Channel B+ 6 8 Channel B/B+
Channel B- 4 o0r7 [Channel B-
Index Index + 7 10 Index/Index+
Index - 9 Index-
+5 VDC +5VDC 3 2 +5VDC
GND GND 2 3 Ground

Table 9.3: Encoder | nput Connections
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Attribute Tables

Attribute Map - Part 1 of 3

. : Data . o Factory | Stored
Object | Attribute | Access Rule | Name Type Semantics/Description Default | in NVM

0x24 - Position Controller Supervisor Object

ox24 1 (class) Get Revision UINT |Rev=2

0x24 3 Get Axis Instance UsinT | LT axis 1 1
other values = error

0 =no alarms

0ox24 5 Get General Fault BOOL _ [0}

1 = fault
0x24 6 Get/Set Command Assembly Type USINT
0x24 7 Get/Set Response Assembly Type USINT
0ox24 8 Get Fault Input State BOOL 1 i?m'v? 0

O = inactive

0 = disable

. 1 = hard stop

ox24 9 Get/Set | Fault Input Action USINT 3 X

2 = smooth stop
3 = no action (ignore fault)

0 = active low

0ox24 11 Get/Set Home Active Level BOOL L ; (0] X
1 = active high
) 1 = find home
0x24 12 Get/Set Home Arm (Start Find Home) BOOL _ [0}
0 = home complete
ox24 16 Get Home Input State BooL | L= active 0
0 = inactive

: 1 = home to switch
0x24 101 Get/Set Homing Type USINT 2 = home to index mark 1 X

0 = Stop and Disable Drive when General Fault = 1
1 = Process Commands if General Fault = 1

1 = General Fault (0x25-5)
0ox24 103 Get/Set | Alarm Clear USINT [ 2 = General Fault (0x24-5) and 0]
Following Error Fault (0x25-47)

0x24 102 Get/Set General Fault Action USINT

ox24 104 Get Alarm Code DINT 0]

. 0 = active low
ox24 110 Get/Set | Fault Input Logic 1 = active high 0 X

Attributes labeled as stored in NVM will behave as follows
0 = NVM disabled, attributes not stored
1 = NVM enabled, attributes stored

0x24 111 Get/Set Enable NVM Storage BOOL [0}
Note: Once the NVM is enabled, it will remain enabled
until disabled or power is cycled
O = Restore Complete/Ready

024 112 Get/Set Restore NVM to BOOL 1 = Restore to Factory Defaults/In Progress o

Factory Defaults
Will restore on next power cycle

0ox24 113 Get MicroLYNX Firmware Version REAL

ox24 114 Get MlcroLYN)_( DeviceNet REAL
Code Version

Table 9.4: MicroLYNX DeviceNet Attribute Map (Part 1)
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Attribute Map -

Part 2 of 3

. ; Data . . Factory Stored
Object | Attribute | Access Rule | Name Type Semantics/Description Default in NVM
0x25 - Position Controller Object
0x25 1 (class) Get Revision UINT |Rev=2
0x25 1 Get Number of Attributes USINT
. . Array of
0x25 2 Get Attribute List USINT
0 = Position Mode
0x25 3 Get/Set Mode USINT 1 = Velocity Mode [0} X
0x25 6 Get/Set | Target Position DINT | Range Ox80000001 to Ox7FFFFFFF Undefined
0ox25 7 Get/Set | Target Velocity DINT | Positive Number > O 768,000
0x25 8 Get/Set Acceleration DINT | Positive Number > O 1,000,000
0x25 9 Get/Set | Deceleration DINT | Positive Number >0 1,000,000
ox25 10 Get/Set | Absolute/Incremental BooL |9 = Absolute Position Value 0 X
1 = Relative Position Value
0x25 11 Get/Set |Load Data/Profile BooL |1 = Trajectory start, in motion 0
0 = move complete
On Target Position _
0ox25 12 Get (motor within deadband) BOOL |1 =On Target/End of Move 1
0x25 13 Get/Set | Actual Position (absolute) DINT | Actual position in steps or encoder counts
0ox25 14 Get Actual Velocity DINT | Actual Velocity
0x25 15 Get Command Position DINT | Command Position (echo 0x25-6)
ox25 17 Get/Set | Enable gooL |9 = Disable 1 X
1 = Enable
0x25 20 Get/Set | Smooth Stop BOOL Bring mogor to a controlled stop at the programmed )
deceleration rate.
0x25 21 Get/Set Hard Stop BOOL | Bring motor to an immediate stop. [0}
; ) 0 = CCW Direction
ox25 23 Get/Set Direction (V Mode) BOOL 1 = CW Direction 1
. . 1 = CW is positive direction
0x25 24 Get/Set | Reference Direction BOOL 0 = CCW is positive direction 1 X
0x25 38 Get/Set Position Deadband USINT [ Range O to 255 2 X
o5 | 39 Get/Set | Feedback Enable gooL |07 Disable 0 X
1 = Enable
0x25 40 Get/Set | Feedback Resolution DINT | Encoder Lines X 4 Positive Number > 0 2,000 X
ox25 41 Get/Set Motor Resolution DINT | Full motor steps/revolution Positive Number > O 200 X
0x25 42 Get/Set | Position Tracking Gain DINT | Range O to 100 0] X
0x25 43 Get/Set | Max Correction Velocity UINT |Range 1 to 65,535 10,240 X
0ox25 45 Get/Set | Max Dynamic Following Error DINT | Positive Number >0 10 X
ox25 46 Get/Set | Following Error Action USINT |2 = Stop motor at programmed deceleration 2 X
3 = Do not stop motor
0x25 47 Get/Set | Following Error Fault gooL |97 NoError 0
1 = Following Error
ox25 49 Get/Set | Hard Limit Action UsINT |1 = Hard Stop 1 X
2 = Smooth Stop
0x25 50 Get CW Limit Input gooL |0 = Inactive 0
1 = Active
0x25 51 Get CCW Limit Input gooL |9 7 Inactive 0
1 = Active
o5 | 52 Get/Set | Soft Limit Enable gooL |07 Disable 0 X
1 = Enable
ox25 53 Get/Set | Soft Limit Action usiNT |1 = Hard Stop 1 X
2 = Smooth Stop
0x25 54 Get/Set | Positive Software Limit Position DINT | Range Ox80000001 to Ox7FFFFFFF OX7FFFFFFF
0ox25 55 Get/Set | Negative Software Limit Position DINT | Range Ox80000001 to Ox7FFFFFFF 0x80000001
0x25 56 Get Positive Software Limit State BOOL |1 = Exceeded Limit (]
0x25 57 Get Negative Software Limit State BOOL |1 = Exceeded Limit (o]
0x25 58 Get/Set |Load Data Complete BOOL 0]
0ox25 102 Get/Set Position Deadband Extended Range UINT | Range O to 65,535 2 X
ox25 | 103 Get/Set | Hard limit Input Enable gooL |9 = Disable o X
1 = Enable
. . 0 = Active Low
ox25 104 Get/Set Hard Limit Input Logic BOOL 1 = Active High 0] X

Table 9.5: MicroLYNX DeviceNet Attribute Map (Part 2)
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Attribute Map - Part 3 of 3

: - Data . . Factory Stored
Object | Attribute | Access Rule [ Name Type Semantics/Description Default in NVM
%25 105 Get Raw Motor Counts DINT Clock' pulses sent to th_e motor_ drive. )
Note: Not updated during motion.
%25 106 Get Raw Encoder Counts DINT Clock pulses received from the encoder. 0

Note: Not updated during motion.

2 =400 Microsteps / Revolution

4 =800 Microsteps / Revolution

8 = 1,600 Microsteps / Revolution

16 = 3,200 Microsteps / Revolution
32 = 6,400 Microsteps / Revolution
64 = 12,800 Microsteps / Revolution
128 = 25,600 Microsteps / Revolution
256 = 51,200 Microsteps / Revolution
0ox25 109 Get/Set Microstep Resolution UINT 256 X
5 = 1,000 Microsteps / Revolution

10 = 2,000 Microsteps / Revolutionv
25 = 5,000 Microsteps / Revolution
50 = 10,000 Microsteps / Revolution
125 = 25,000 Microsteps / Revolution
250 = 50,000 Microsteps / Revolution

All settings based on a 1.8° motor.

0x25 110 Get/Set | Initial Velocity DINT | Positive Number > 1 1000 X
0 = Linear
ox25 111 Get/Set | Acceleration Profile uUsINT | 2.7 Parabolic 0 X

128 - Triangle S-Curve
129 - Sinusodial S-Curve

O = Linear

. " 2 = Parabolic
0x25 112 Get/Set Deceleration Profile USINT 128 - Triangle S-Curve 0] X
129 - Sinusodial S-Curve
0x25 113 Get/Set Run Current USINT |Range 1 to 100 25
0x25 114 Get/Set Hold Current USINT | Range O to 100 5

0x25 115 Get/Set | Acceleration/Deceleration Current USINT | Range 1 to 100 25

0x25 116 Get/Set | Motor Setting Delay Time UINT |Range O to 65,535 0]
0ox25 117 Get/Set Hold Current Time Delay UINT | Range O to 65,535 500

0x25 118 Get/Set | Position Maintenance Enable BOOL 0: Disable 0o
1 = Enable

0 = Frequency Cutoff - 27.5 kHz Min Pulse Width - 18 psec

1 = Frequency Cutoff - 13.7 kHz Min Pulse Width - 36 psec

2 = Frequency Cutoff - 6.89 kHz Min Pulse Width - 73 psec

3 = Frequency Cutoff - 3.44 kHz Min Pulse Width - 145 psec
4 = Frequency Cutoff - 1.72 kHz Min Pulse Width - 290 psec
5 = Frequency Cutoff - 860 kHz Min Pulse Width - 581 psec

6 = Frequency Cutoff - 430 kHz Min Pulse Width - 1,162 psec
7 = Frequency Cutoff - 215 kHz Min Pulse Width - 2,323 psec

0 = Negative Direction
1 = Positive Direction

0x25 198 Get/Set Home Fast Velocity DINT Positive Number > 0 76,800 X

X | X | X[ X]|X

x

0x25 119 Get/Set Isolated |0 Filtering USINT

0x25 197 Get/Set Home Direction BOOL

0x25 199 Get/Set Home Slow Velocity DINT Positive Number > 0 1,000 X

ox25 120 Get/Set | Enable Stall Detect gooL |0 = Disabled 1 X
1 = Enabled

0x25 121 Get/Set | Brake Control Mode gooL |0 = Manual ) X
1 = Automatic

0O = Output LOW when on.
1 = Output HIGH when on.

0 = Brake Output OFF
1 = Brake Output ON

O = Input
1 = Output

INPUT

0 = Active LOW
1 = Active HIGH
0x25 125 Get/Set |10 Logic USINT (o] X
OUTPUT

0 = Active Low when ON
1 = Active High when ON

INPUT

0 = Input Inactive
1 = Input Active
0x25 126 Get/Set 10 State BOOL (0]
OUTPUT

0O = Output OFF
1 = Output ON

Table 9.6: MicroLYNX DeviceNet Attribute Map (Part 3)

0x25 122 Get/Set | Brake Output Logic BOOL

0x25 123 Get/Set Brake On/Off BOOL

0ox25 124 Get/Set 10 Configuration USINT
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|/0 Messaging and Response

10 Messaging

Command Message Format

ByteO

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 Datal Start Profile
Byte 1—-Byte 7 asdefined by ODVA

IO Commands Supported

0x01—Target Position

0x02 —Target Vel ocity

0x03—Acceleration

0x04—Deceleration

0x11 — Continuous Vel ocity

0x12—Start Homing

Ox1a— Position Controller Supervisor Attribute
Ox1b— Position Controller Attribute

Response Message Format

ByteO
bit 7 — Enable state
bit 6 —undefined
bit5—HomeLeve
bit 4—Current Direction
bit 3—General Fault
bit 2—On Target
bit 1 —undefined
bit 0—Profilein Progress
Byte 1 —asdefined by ODVA

Byte2
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 asdefined by ODVA, |0 Response Supported
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10 Response Supported

0x01—Actual Position

0x02 —Commanded Position

0x03—Actual Velocity

0x14 — Command/Response Error

Ox1a— Position Controller Supervisor Attribute
Ox1b—Position Controller Attribute

Poll 10 Command Format

Notethat all commandsrequireatransition from0to 1in order to execute.

Target Position:

Thiscommand starts motioniif :
Mode(C: 0x25A:3) =0

Byte [ Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
) Smooth Direction ) Load Data/
O | Enable | Undefined | Hard Stop Stop | (Velocity Mode) Incremental | Undefined Start Profile
Block #
Command Axis Number Command Message Type
Response Axis Number Response Message Type

Target Position Low Byte

Target Position Low Middle Byte

Target Position High Middle Byte

Njola|[A]|W|IN|R

Target Position High Byte

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

Target Velocity:

ThisCommand StartsMotion if:
Mode(C: 0x25A:3)=1

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
' Smooth Direction ) Load Data/
O | Enable | Undefined| Hard Stop Stop | (Velocity Mode) Incremental | Undefined Start Profile
Block #
Command Axis Number Command Message Type
Response Axis Number Response Message Type

Target Velocity Low Byte

Target Velocity Low Middle Byte

Target Velocity High Middle Byte

Njo|la|lrw|N| R

Target Velocity High Byte

Table 9.8: Target Velocity Command Message (Type 02 Hex)
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Acceleration:

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
O | Enable | Undefined| Hard Stop Srgt%c;th (Vegi(:ﬁ;tlag de) Incremental | Undefined ls‘;):g Ilg?ct)ﬁlfa
1 Block #
2 Command Axis Number Command Message Type
3 Response Axis Number Response Message Type
4 Acceleration Low Byte
5 Acceleration Low Middle Byte
6 Acceleration High Middle Byte
7 Acceleration High Byte

Table 9.9: Acceleration Command Message (Type 03 Hex)

Deceleration:

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
O | Enable | Undefined | Hard Stop Sg]t% ‘:)th (Ve:zigﬁ;:t,i\% de) Incremental | Undefined gf[);i g?;%
1 Block #
2 Command Axis Number Command Message Type
3 Response Axis Number Response Message Type
4 Deceleration Low Byte
5 Deceleration Low Middle Byte
6 Deceleration High Middle Byte
7 Deceleration High Byte

Table 9.10: Deceleration Command Message (Type 04 Hex)

Continuous Velocity:

Thiscommand will start avelocity mode profile (slew) without using explicit messaging. Thefollowing
attributes are modified with this command:

0x25—7: Target Vel ocity

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 Vel ocity command.

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

) Smooth Direction ) Load Data/
Enable | Undefined | Hard Stop Stop | (Velocity Mode) Incremental | Undefined Start Profile

Block #

o

Command Axis Number Command Message Type

Response Axis Number Response Message Type

Continuous Velocity Low Byte

Continuous Velocity Low Middle Byte
Continuous Velocity High Middle Byte

Nlo|la|rw|n] e

Continuous Velocity High Byte

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

Thiscommand will start aHoming Sequence without using explicit messaging. Thefollowing attributesare
modified with thiscommand:

0x24—12: HomeArm

0x24—13: Actud Position

0x24—101: Homing Type

0x25-197: HomeDirection

Thetransition of attribute 0x25— 11 (Load Data/Profile) from 0to 1 will execute the motion profile. When
homing iscomplete, the Actual Position attribute (0x24 — 13) will bereset tologic state 0.

TheDirection bit (Byte 0 - bit 3) will determinethe homing direction: Bit 3=0- Homein CW Direction,
Bit3=1-Homein CCW Direction

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
O | Enable | Undefined| Hard Stop Srgtc:) (:)th Ne:(j)icrﬁ;:t,i\jg de) Incremental | Undefined IS_S;'dt g?gf}é
1 Block #
2 Command Axis Number Command Message Type
3 Response Axis Number Response Message Type
4 Homing Type
5 0x00
6 0x00
7 0x00

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

Position Controller Supervisor Attribute:

Thiscommand will set the following attributes without using explicit messaging:
0x24-103: Alam Clear
0x24-111: EnableNVM Storage

All datain the command message must be valid or the response assembly will be the Error Response.
Thetransition of attribute 0x25—11 (Load Data/Profile) from O to 1 will set the above attributes.

Byte | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
) Smooth Direction ) Load Data/
O | Enable | Undefined | Hard Stop Stop | (Velocity Mode) Incremental | Undefined Start Profile

Position Controller Supervisor Attribute to Get

Command Axis Number Command Message Type

Position Controller Supervisor Attribute to Set

Position Controller Supervisor Attribute Value Low Byte

Position Controller Supervisor Attribute Value Low Middle Byte

Position Controller Supervisor Attribute Value High Middle Byte

Njola|h|w[N|R

Position Controller Supervisor Attribute Value High Byte

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

Example:

Thiscommand assembly will get attribute 0x24-68 and set attribute 0x24-67. The set occurswhen the Load/
Start Profilebit transitionsfrom 0to 1.

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
80 68 3A 67 00 00 00 00
81 68 3A 67 00 00 00 00

Table 9.14: Example of Position Controller Supervisor Attribute
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Position Controller Attribute:

Thiscommand will set the following attributes without using explicit messaging:
0x25-52: Soft Limit Enable
0x25-53: Soft Limit Action
0x25-54: Positive SoftwareLimit Position
0x25-55: Negative Software Limit Position
0x25-110: Initia Vel ocity

All datain the command message must be valid or the response assembly will be the Error Response.
Thetransition of attribute 0x25—11 (Load Data/Profile) from O to 1 will set the above attributes.

Byte | Bit7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

o

Enable

Undefined

Hard Stop

Smooth
Stop

Direction
(Velocity Mode)

Incremental

Undefined

Load Data/
Start Profile

Position Controller Attribute to Get

Command Axis Number

Command Message Type

Position Controller Attribute to Set

Position Controller Attribute Value Low Byte

Position Controller Attribute Value Low Middle Byte

Position Controller Attribute Value High Middle Byte

N[ola|h|W[IN|R

Position Controller Attribute Value High Byte

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

Example:

Thiscommand assembly will get attribute 0x25-110 and set attribute 0x25-110. The set occurswhen the
Load/Start Profilebit transitionsfrom0to 1.

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
80 6E 3B 6E 00 00 00 00
81 6E 3B 6E 00 00 00 00

Table 9.16: Example of Position Controller Attribute

Poll 10 Response Format

Actual Position:

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
(o] Enable Undefined ':ZC: I:?i:'l;::?irg)tn General Fault OQOZ?'(rigﬁt Undefined E:gglrig;
1 Undefined
2 CO;‘]’SE} e | Undefined FOE”l?r"(‘)’irng Sof';'\,'jgra;“ﬁmit Soﬂs\?asrig‘ﬁmit CCW Limit | CW Limit |  Fault Input
3 Response Axis Number Response Message Type
4 Actual Position Low Byte
5 Actual Position Low Middle Byte
6 Actual Position High Middle Byte
7 Actual Position High Byte

Table 9.17: Actual Position Response Message (Type 01 Hex)
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Commanded Position:

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
(o] Enable Undefined Home Qurrept General Fault on T"?‘r.get Undefined profile In
Level Direction Position Progress
1 Undefined
Load ) Following Negative Positive . _
2 Complete Undefined Error Software Limit | Software Limit CCW Limit | CW Limit | Fault Input
3 Response Axis Number Response Message Type
4 Command Position Low Byte
5 Command Position Low Middle Byte
6 Command Position High Middle Byte
7 Command Position High Byte
Table 9.18;: Commanded Position Response Message (Type 02 Hex)
Actual Velocity:
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
(0] Enable Undefined Home C_urre_nt General Fault On T?FQEt Undefined profile In
Level Direction Position Progress
1 Undefined
Load ) Following Negative Positive - o
2 Complete Undefined Error Software Limit | Software Limit CCW Limit | CW Limit | Fault Input
3 Response Axis Number Response Message Type
4 Actual Velocity Low Byte
5 Actual Velocity Low Middle Byte
6 Actual Velocity High Middle Byte
7 Actual Velocity High Byte
Table 9.19: Actual Velocity Response Message (Type 03 Hex)
Command/Response Error:
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
(0] Enable Undefined Home Qurrept General Fault on T"?‘r.QEt Undefined profile In
Level Direction Position Progress
1 Reserved = 0
Load ) Following Negative Positive . .
2 Complete Undefined Error Software Limit | Software Limit CCW Limit | CW Limit | Fault Input
3 Response Axis Number Response Message Type
4 General Error Code
5 Additional Code
6 Copy of Command Message Byte 2
7 Copy of Command Message Byte 3

Table 9.20: Command/Response Error Response Message (Type 14 Hex)
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Position Controller Supervisor Attribute:

Thiscommand will get the following attributes without using explicit messaging:
0x24-103: Alarm Clear
0x24-104: Alarm Code
0x24-111: EnableNVM Storage

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
o Enable Undefined ':gc: IZ():iLrJerEiiT); General Fault Ogozi,ggﬁt Undefined Errcc))g:'ig;
1 Position Controller Supersor Attribute to Get
2 Col;rc:slite Undefined Foél:)rv(\)/irng Sof,t\‘vsgfeti\ll_?mi t SoftF\:\?aSlicteivLeimi t CCW Limit | CW Limit [ Fault Input
3 Response Axis Number Response Message Type
4 Position Controller Supervisor Attribute Value Low Byte
5 Position Controller Supervisor Attribute Value Low Middle Byte
6 Position Controller Supervisor Attribute Value High Middle Byte
7 Position Controller Supervisor Attribute Value High Byte

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

Example:

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

Byte O | Byte 1| Byte 2 | Byte 3| Byte 4 | Byte 5| Byte 6 | Byte 7
80 68 3A 67 00 00 00 00

Table 9.22: Example of Position Controller Supervisor Attribute

Position Controller Attribute:

Thiscommand will get the following attributes without using explicit messaging:
0x25-52: Soft Limit Enable
0x25-53: Soft Limit Action
0x25-54: Positive SoftwareLimit Position
0x25-55: Negative SoftwareLimit Position
0x25-110: Initial Vel ocity

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 Enable Undefined TZ\r/?ale ég;;};tn General Fault Ogozltrigﬁt Undefined Fl?rrooglrig;
1 Position Controller Attribute to Get
2 Coﬁ?li te Undefined Foél:'ygirng Sof?ﬁgzi{?mi t SoftS\(/)aSrigvlimi ¢ CCW Limit | CW Limit| Fault Input
3 Response Axis Number Response Message Type
4 Position Controller Attribute Value Low Byte
5 Position Controller Attribute Value Low Middle Byte
6 Position Controller Attribute Value High Middle Byte
7 Position Controller Attribute Value High Byte

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

Example:

All datain the command message must be valid or the response assembly will be the Error Response.
Thiscommand assembly will get attribute 0x25-110.

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
80 6E 3B 6E 00 00 00 00

Table 9.24: Example of Position Controller Attribute
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Poll 10 Message Example

Set Variables and Flags:

Thisexampleisshown using a 1.8° stepping motor, a500 line encoder with encoder feedback enabled.
Assumes all controller variables and flags are set to factory default.

Thefollowing Variables and Flagswill be set as shown.

MicroLYNX Command Attribute
VM = 30,000 0x25-7

VI =39 0x25- 110
ACCL = 30,000 0x25 -8
DECL = 30,000 0x25-9
Home Fast VEL = 3,000 0x25 - 198
Home Slow VEL = 39 0x25 - 199
Feedback Enable = ON 0x25 - 39
Max. Correction Velocity = 400 | 0x25 - 43

Table 9.25: Example of Set Variables and Flags

Commands:

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
80 00 32 21 01 00 00 00
81 00 32 21 o1 00 00 00

Table 9.26: Sart Homing Sequence to Home Switch, Return to Current Position

Byte O | Byte 1| Byte 2| Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
80 0o 31 21 0o 75 00 0o
81 00 31 21 00 75 00 00

Table 9.27: Continuous Velocity in the CCW Direction

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
920 00 31 21 00 75 00 00

Table 9.28: Smooth Sop, Restore Maode 1

Byte O | Byte 1| Byte 2 | Byte 3 | Byte 4 | Byte 5| Byte 6 | Byte 7
85 00 21 21 DO o7 00 0o

Table 9.29: Target Position = 1 Revolution

Byte O| Byte 1| Byte 2| Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7
88 00 31 21 | 40 ac 00 00
89 00 31 21 | 40 ac 00 00

Table 9.30: Continuous Velocity in the CW Direction

Byte O | Byte 1| Byte 2| Byte 3 | Byte 4 | Byte 5 | Byte 6 | Byte 7
920 00 31 21 40 oC 00 00

Table 9.31: Smooth Stop, Restore Maode 2
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Homing

C.0x24A:101 HomeType
COx4A11 HomeActiveLevel
C.Ox24A:12 HomeArm
C.Ox24A:16 Home Input Level
C.Ox25A:197 HomeDirection
C.0x25A:198 Home Fast Vel ocity
C.Ox25A:199 Home Slow Vel ocity

Homing will moveinthedirection specified, at the programmed accel erati on/decel eration 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 decelerateto a
stop. Homing is now compl ete.

Description of GO and Moving Bit

TheDeviceNet MicroLY NX isdesigned to conform to ODVA. The GO command will beimplemented
through Command Message, Byte0, bit 0— Load Data/Start Profile. The Moving Bit will beimplemented
through the Response Message, Byte 0, bit 0 — Profile in Progress.

Motion

When the encoder is not enabled, the MicroLY NX will move in microsteps. When the encoder is enabled,
theMicroLY NX will movein encoder steps. Thisisfixed at (number of lines* 4) / revolution.

Alarm Codes

Alarm Code MS Led NS Led | Alarm Description

0x20 Solid Red | Duplicate MAC ID

0x21 Solid Red | Bus Off
0x044C Solid Red Drive Error
0ox1771 Flash Red Reached +Limit Switch
ox1772 Flash Red Reached - Limit Switch
0x1B59 Flash Red Stall
0x1B5B Flash Red Moved Out of Deadband
Ox4E21 Flash Red Reached + Software Limit
Ox4E22 Flash Red Reached - Software Limit

Table 9.32: Alarm Codes

Soft Limits

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.
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Encoder Configuration

Step 1:

Example

Shown using a1.8° motor, 500-line encoder, starting with DeviceNet MicroLY NX inthefactory default state.

Service

Class

Instance

Data (Hex)

Note

0x10

0x25

1

28 DO 07 00 00

500 X 4 = 2000

0x10

0x25

27 01

0x10

0x25

6E 27 00 00 00

0x10

0x25

07 30 75 00 00

0x10

0x25

08 96 98 00 00

0x10

0x25

09 96 98 00 00

0x10

0x25

Rrlr|rr|r]|r

2D 90 01 00 00

Table 9.33: Encoder Configuration

Note: C: 0x25, 1: 1, A: 41 Default is200.

Step 2:

Power down the DeviceNet MicroLY NX.

Step 3:

Send 10 message (hex): 85002121 D0O0O70000
Ontransition of start trajectory bit from low to high, motor will turn 1 revolution.

Note: All motionisin encoder counts.
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DeviceNet

Introduction

Programmer

and Description

The DeviceNet Programmer isacable that consists of a
powered RS-232 converter with aDB-9F plug on oneend to
connect to the customer PC Comm port and a5 Pin DeviceNet
Port connector on the other to connect to the DeviceNet
MicroLY NX. This cableis used for the sole purpose of
communicating with, and configuring the DeviceNet
MicroLYNX.

Thelength of the cableisapproximately 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 fromIMS
under Part Number M X-CC600-000.

The DeviceNet Programmer isused to communicatewith a

single DeviceNet MicroLY NX. It isnot designed for, and must
not beused asan interface cablefor the DeviceNet Bus.

Dimensionsin Inches (mm)

DB-9F

Figure9.8: DeviceNet MicroL YNX

DeviceNet Micro
5 Pin Female Plug

Using

Pin 2:TXD |
1.68 | |pin3:RXD D
i FIDEEND Power Jack —
Power/Fault
LED \
T +24VDC
4.147 GND ‘ 39.37
(1000)

(105.33) ‘

Figure 9.9: MX-CC600-000 DeviceNet Programmer Details

the DeviceNet Programmer

Disconnect the DeviceNet MicroLY NX 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 onthe MicroLY NX.

Connect a+24 VDC supply to the DeviceNet Programmer.

Establish communication and configure or update the DeviceNet MicroLY NX asrequired.

system.

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
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Section 10
Configuring the Isolated Digital 1/0

Section Overview

This section coversthe usage of the Isolated Digital 1/0 whichisavailable on the MicroLY NX System

u Electrical Characterigtics.
[ | The Isolated Digita 1/0:
[ Configuring an Input
[ Setting the Digital Input Filtering for the Isolated 1/0O
[ Configuring an Output
[ Setting the Binary State of an I/O Group

Electrical Characteristics

NUMDBES OF 1/O ..o 6
INPUEVOITAOE ..o e +5t0+24VDC
Output CUITENt SINK ........cooereerererie e 350mA
MaximumM Group SINK ........cceeererieneneresiese e 1.5A (Thermally Limited)
INput Filter RANGE .......ocooirireereeee e 215Hzto0 21.5kHz (Programmable)
PUI-UPS e 7.5kOhmindividually switchable
Pull-up Voltage

INEEMNEL ... +5vDC

BXEEMA ..o s +24VDC
ProteCtioN ..o Over temp, short circuit, inductive clamp
[SOlated Ground .........oeeeererereneeereee e Commontothe61/0

The Isolated Digital 1/0

TheMicroLY NX System comes standard with aset of six (6) +5to +24VDC 1/O lineswhich may be pro-
grammed individually as either general purpose or dedicated inputs or outputs, or collectively as agroup.
Theisolated digital I/O may also be expanded to twenty-four (24) linesin groups of six (6).

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

Group 20=Lines21 - 26 (Standard)
Group 30=Lines31- 36 (Optional)
Group40=Lines41- 46 (Optional)
Group50=Lines51 - 56 (Optional)

Theisolated digital 1/0 may be defined as either active HIGH or active LOW. When the I/O is configured as
activeHIGH, thelevel is+5 to +24 VDC and the statewill beread asa“1”. If thelevel isOVDC thenthe
statewill beread as“0”. Inversely, if configured as active LOW, then the state of the I/O will beread asa“1”
whenthelevel isLOW, and a“0” whenthelevel isHIGH. The active HIGH/LOW stateis configured by the
third parameter of the |OS variable, which isexplained further on. The goal of this1/O configuration scheme
isto maximize compatibility between the MicroLY NX and standard sensors and switches.

TheMicroLY NX I/O schemeisapowerful tool for machine and process control. Because of this power, a
level of complexity in setup and use isfound that doesn’t exist in controllers with aless capable I/O set.
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Uses of the Isolated Digital 1/0

Theisolated I/0 may be utilized to receiveinput from external devices such as sensors, switchesor PLC
outputs. When configured as outputs, devices such as relays, solenoids, LED’s and PLC inputs may be
controlled from the MicroLY NX. Depending on the device connected, the input or output may be pulled-up
to either theinternal +5V DC supply or an external +5to +24V DC supply, or the /O lines may be pulled-down
to ground. These features, combined with the programmability and robust construction of the MicroLY NX
I/0O, open an endless vista of possible uses for the 1/0O in your application.

Each I/O line may beindividually programmed to any one of 8 dedicated input functions, 7 dedicated output
functions, or as general purpose inputs or outputs. The 1/0O 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 thelOSvariable.

INPUTS

Sensors
Switches

PLC Outputs

MicroLYNX
System
OUTPUTS

Relays
Solenoids

LED’s
PLC Inputs

Figure 10.1: Isolated 1/O Applications

The 10S Variable

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

1 I/0 LineType: Specifiesgeneral purpose or dedicated function for aline or
group of /0.

pi| I/0 LineFunction: Either aninput or an output.

3 Active Sate: Specifieswhether or not thelinewill be active HIGH or active LOW.

The default configuration of the standard 1/0 set is: 0,0,1. This meansthat by default each linein group 20 is
configured to be aGeneral Purpose (0), Input (0), whichisactivewhen HIGH (1). Onthefollowing page,
Table 10.1 and the exercisesillustrate possible configurations of the 10S.

NOTE: When configuring a dedicated input or output, the
second parameter of the 10S Variable MUST match the func-
tion, either input or output, or an error will occur.
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IOS XX = X, X, X

To configure an entire /0 Group enter the ; :
Group # (20, 30, 40 or 50) here! Dﬁzqﬁpﬂ?groé)ligoul:p

To configure an individual I/O Line 0 = Input
enter the Line # (21-26, 31-36, 41-46,

or 51-56) here! 1 = Output

Enter I/O Line Type # Here Set the state
0 = General Purpose 16 = Jog Plus Input of the Lm? or Group
9 = Start Input 17 = Jog Minus Input 0 = Active Low
10 = Stop Input 18 = Moving Output 1 = Active High
11 = Pause Input 19 = Indexing in Progress Output
12 = Home Input 20 = Velocity Change
13 = Limit Plus Input 21 = Program Running Output
14 = Limit Minus Input 22 = Stall Output
15 = Reset Drive Input 23 = Error Output

24 = Program Paused

Table 10.1: 10S Variable Settings

Configuring an Input

Onthefollowing page, Figures 10.2 and 10.3illustrate the Input Equivalent Circuit of the Isolated I/O being
used with amechanical switch and a proximity switch. To illustrate the usage of an input you will go through
the stepsto configure this switch to start asimple program at Line 1000 to index amotor 200 user units. First
you must configurethel/O Line21 asa“GO” input:

I0S 21 =9, 0, O
To break thiscommand down:

I0S21 - Identifiesthel/O Linewe are setting as 21.
9- Configuresthe|/O Typeto“GO”.

0 - Configures1/O as Input.

0- Configures|/O asActive LOW.

When the Input Type“GO” isselected it will always|ook to execute aprogram located at line 1 of program
memory. Therefore, to run aprogram at line 1000 you must do thefollowing:

PGM 1 ‘Records programat line 1 of memory space

EXEC 1000 ‘ Execute program | ocated at |ine 1000 of nenory space

END ‘ Term nat es Program

PGV ‘Swi tches system back to inmedi ate node

PGV 1000 ‘Records programat |ine 1000 of nenory space

MOVR 200 ‘Move relative to current position 200 user units

HOLD 2 ‘Hol d program execution until specified notion is
‘conpl et ed

END

PGV
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+6 VDC Pull-Up Switch ON Pull-Up Switch ON
2490
N V Pull-u
Edge | Edge V Pull-up p
~<— Detect Pull-up Mechanical
Logic Switch echanical NPN
T 7 5k Switch Proximity Switch
Polarity Digial ‘—<} : Input : I OV Input Switches 0 Volts
Level Filter Brown = +V
20 to 60V g:uek:_Gs?_d |
Group 80 pA GND +V ack = Signd
Filt
S;me;g _| Isolated Ground 0520y
= Power Supply
Figure 10.2: Typical Sinking I solated I nput Equivalent Circuit
+6 VDC Pull-Up Switch OFF Pull-Up Switch OFF
249Q
Edge | Edge V Pull-u V Pull-u
<g— Detect Pull-up J P . P
Logic Switch Mechanical PNP
7 5KkO Switch Proximity Switch
Polarity Digital <_<} Input Al +V +V Input Switches +Volts
Level Filter Brown = +V
T 20 to 60V Blue = Gnd
Gr.oup 80 pA * ond +V te— Black = Signal
S':e'gii’g L Isolated Ground +510 424V 1510424V
= Power Supply Power Supply
Figure 10.3: Typical Sourcing I solated I nput Equivalent Circuit
Configuring the Digital Filtering
User definable Digital filtering makesthe IOF Filter Settings for the General Purpose Isolated /O
MicroLY NX well suited for noisy industrial IOF=<num> (<num> = 0-7)
environments. The filter setting is software _ _ Cutoff Wi PeienEhE Bl
selectable using the |OF Variable with a Filter Setting | £ oquency Width
minimum guaranteed detectabl e pulse width 0 27 5 kHz 18 microseconds
of 18 microsecondsto 2.3 milliseconds. :
1 13.7 kHz 36 microseconds
Table 10.2 illustrates the | OF settings. 2 6.89 kHz 73 microseconds
3 3.44 kHz 145 microseconds
The filter setting will reject any frequenc
. g 9 . yireq y 4 1.72 kHz 290 microseconds
above the specified bandwidth. For
e(amples 5 860 Hz 581 microseconds
6 430 Hz 1.162 milliseconds
1ok 2 =3 Set the 7 (default) 215 Hz 2.323 milliseconds

Digital Filter for 1/0

Group 20 to 3.44kHz o ] )
Table 10.2: Digital Filter Settings for the Isolated 1/0

This setting will cause any signal above
3.44kHz on1/Olines21-26 to berejected. The default filter setting for theisolated I/0O groupsis 7, or 215Hz.
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Configuring an Output

Figure 10.4 illustrates the Output equivalent circuit of the Isolated I/0. When used as an output the 1/O line
isableto sink 350mA continuous for each output, or atotal of 1.5A for the entire 1/0O Group. Refer to The
Isolated Digital I/O Modulein Section 11 for detailed specifications. In the usage example we will use an
LED onl/OLine31for theload. Wewill usethe same program from theinput example, only wewill usethe
output to light the LED while the motor is moving.

I0s 31 =18, 1, 1

Using Table 10.2 on the previous page we can break this setting down asfollows:
IOS 31 - Identifiesthat 1/0 line 31 isbeing configured.

18 - Configuresthe 1/O Type as“Moving”.

1- Configuresthe /O line as an output.

1- ConfigurestheLineas“ActiveHIGH".

Now when theinput program aboveis executed, the LED will belit during the move.

NOTE 1: The maximum energy +6 VDC Pull-Up Switch OFF
rating of the internal inductive
clamp is 100 mJ (milli Joules) 2490

non-repetitive. It is recommended
that an external clamp be used

if that value may be exceeded. V Pull-up
NOTE 2: The internal pull-up PU”'Up ¢ Clamp Diode
voltage is designed to pull up Switch S Fl)\l te 1
the 1/O line, NOT to provide an (See Note 1)
output load supply voltage. 7.5kO
OJA\D, —|
20to 350 mA Max
80 pA 60V Load Supply
24 VDC Max.
(see Note 2)

Isolated Ground

Figure 10.4: I solated Digital 1/0 Output Equivalent Circuit

The 10 Variable
After configuring the 1/O by means of the 10S variable, we need to be able to do two things with the |/O.

| Write to an output, or group of outputs, thus setting or changing its (their) state.

p| 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 aso use this command to write or read the state of an entire 1/O group.

Read/Write a Single 1/0 Line
To read the state of asingle input or output, the following would be typed into the terminal:
PRINT 10 21
The response from thiswould 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 aMicroLY NX program by

either calling up a subroutine using the“ CALL" instruction, or conditionally branching to another program
address using the “BR” instruction. Thiswould be done in the following fashion.
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An external Pull-Up voltage may be applied when output voltages higher than +6 VDC arerequired. An
exampleof thisis+24VVDCinputstoaPLC.

Maximum Output Current per lineis 350 MA with amaximum group output of 1.5A.

NOTE 1: The maximum energy +6 VDC Pull-Up Switch ON
rating of the internal inductive
clamp is 100 mJ (milli Joules) 2490
non-repetitive. It is recommended
that an external clamp be used _
if that value may be exceeded. V Pull up
NOTE 2: The internal pull-up Pull-up External Supply
voltage is designed to pull up Switch
the 1/0O line, NOT to provide an
output load supply voltage. 7.5kO
Output
]
20to 350 mA Max Input +24
80 uA 60V Max
PLC
GND
I
—— Isolated Ground

Figure 10.5: I solated Digital 1/0O Output Equivalent Circuit Using External Pull-Up
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CALL MYSUB, 10 22=1

Thiswould call up asubroutinelabled“MY SUB” when I/Oline2lisactive.
BR 200, 10 22=0

Thiswould branch to address 200 when I/O line 22 isinactive.

Writing to an output is accomplished by entering the following into aterminal or program:
|0 21=1

|0 21=0
Thiswould change the state of 1/0 line 21.

Read/Write an 1/0 Group

BIT WEIGHT DISTRIBUTION TABLE

When using the 10 variable to read the state of a group of FOR GROUP 20 I/O

inputs/outputs, or write to a group of outputs, you would first

want to configure the entire /0 group to be general purpose ‘oa |02 | U024 | W0 23 | 10 22| G2

inputs or outputs using the |0S variable. In this case the 3216 8 4 2 1

response or input won't be alogic state of 1 or 0, but rather the

decimal equivalent (0to 63) of the 6 bit binary number repre-

sented by the entire group. BINARY STATE OF I/O GROUP 20
1020 =35

When addressing the 1/0 as a group the L SB (Least Significant O @ e e O O

Bit) will beline 1 of thegroup, (e.g. 21, 31, 41, 51). The MSB 1 0 0 0 1 1

(Most Sgnificant Bit) will beline 6 of the group (e.g. 26, 36, 46,

56). 1028 1110 25 |0 24 | WO 23 | 0 22 | YO.2

The table on the right shows the bit weight of each 1/O linein AN G 2GR el

the group. It asoillustratesthe state should 6 LED’sbe 1020=7

connected to I/O group 20 when entering the |O variablesin this

exerdie. ® &6 6 O O O
O 001 11

Configurethe |OS variable such that group 20 isall general Iﬁséﬁ /0 25 | 110 24 | 10 23 | 110 22 ”E)sél

purpose outputs, active low or:

IS 20 =0,1,0

BINARY STATE OF I/0 GROUP 20

I ) 10 20 = 49
Enter thefollowing intheterminal:

020 = 35 ©0 e e e O
11/ 0 0 01

Asshown inthetable /O lines 26, 22 and 21 should be 1026 | /5 25 |10 24 | 10 23 | /0 22 | VO 21
illuminated, 25, 24 and 23 should be off. MSB LSB

Enter this next: Table 10.3: Binary Sate of Outputs

1020 =7
Now /O 21, 22 and 23 should beilluminated.
10 20 = 49

1/0 26, 25, and 21 areilluminated.

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!
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Section 11
Configuring and Using the Expansion Modules

Section Overview

This section covers the configuration and usage of the optional expansion modules available for the
MicroLY NX System. Theinformation coveredinthissectionis:

Isolated Digital I/O Module.

High-Speed Differential I/O Module.

Typical Functionsof the Differential 1/0.

Analog Input/Joystick Interface Module.

Typical Functions of the Analog Input/Joystick Module.

| solated Communications RS-232 Expansion Module (CAN only).
| solated Communications RS-485 Expansion Module (CAN only).
Analog Output Module.

12 Channel Isolated Digital I/O Module.

MicroLYNX Expansion Modules

Additional Isolated Digital 1/0 Module

The Isolated Digital 1/0 can be expanded to 3 groups (30 - 50) for atotal of 24 programmable /O lines. These
Modules may be installed in any available slot. The group number will be determined by the MicroLY NX
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 1/0 on the Micro-
LYNX. ThelMSPart #isMX-DI100-000 (8 Pin Terminal) or MX-DI200-000 (10 Pin Header).

High-Speed Differential 1/0 Module

If your system requires closed loop motion control and/or ratio functions, such as following or electronic
gearing or the ability to sequentially control asecond axis, up to two High-Speed Differential 1/O Modules
canbeinstalled in slots 2 and 3 of the MicroLY NX, giving three channels of high-speed differential (or
single) I/0 apiece. TheIMSPart #isMX-DD100-000 (8 Pin Terminal) or MX-DD200-000 (10 Pin Header).

Analog Input/Joystick Interface Module

The Analog I nput/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 ajoystick. It featurestwo voltage outputs: a5 volt joystick reference, and a precision 4.096 volt
calibration reference. Thisdevice can beinstalled in any available MicroLY NX slot. TheIMSPart #is
MX-AJ100-000 (8 Pin Terminal) or MX-AJ200-000 (10 Pin Header).

Isolated Communications Module

The | solated Communications Module allows a second, fully independent Communication Port when using
aCAN Based MicroLY NX Control System. ThisModule comesin achoice of RS-232 or RS-485. TheIMS
Part#isMX-CM 102-000 (RS-232w/8 Pin Terminal), MX-CM202-000 (RS-232 w/10 Pin Header),

MX-CM 104-000 (RS-485w/8 Pin Termind) or M X-CM204-000 (RS-485w/10 Pin Header).
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Analog Output Module

The Analog Output Module providestwo 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 M SPart#isMX-DA100-000 (8 Pin Terminal) or M X-DA200-000 (10 Pin Header).

12 Channel Isolated Digital 1/0 Module

The 12 Channel Isolated Digital 1/0 Module providestwelve +5t0 +24 VDC Isolated 1/O Channels. This
coupled with athe Six Channel Isolated 1/0 Modulewill yield the maximum 24 | solated 1/O Channelsin the
MicroLY NX and leave an open slot for an Expansion Module of adifferent type. The IMS Part#is

M X-DI1400-000 (16 Pin Header) or M X-DI1401-000 (16 Pin and Receptacle).

Choosing the Expansion Modules for Your Application

84

A powerful feature of the MicroLY NX isthe versatility offered by itswide range of configurationsavailable
through the expansion modules. The expansion modules listed above may be used singly or in combination to
customize your MicroLY NX System to the specific requirements of your application. Thetable and explanation
bel ow outline the application requirementsand MicroLY NX Slot usage.

MicroLYNX Expansion Slot Usage
Expansion Maximum
Module Slot1| Slot2 | Slot 3 Allowed
Isolated Digital /0 | Yes Yes Yes 3*
High Speed
Differential /O No ves ves 2
Analog
Input/Joystick Yes Yes Yes !
Isolat_ed . No Yes No 1
Communication
Analog Output Yes Yes Yes 2
12 Channel /O Yes Yes No 1*

* The MicroLYNX is capable of handling up to 24 1/0 signals. If you should opt to
use a 12 Channel 1/0 Module, you can only use one Isolated Digital /0 Module.

Table 11.1: MicroLYNX Expansion Module Slot Usage
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Explanation of Expansion Slot Usage

Isolated Digital 1/0 Module

Thelsolated Digital 1/O Module may be used inany MicroLY NX Slot. You may use up to three (3) 6-channel
ModulesinaMicroLY NX. However, the MicroLY NX is capable of amaximum 24 1/O channels. If you elect to
use one 12 Channel 1/0 Module, you may only use one I solated Digital 1/0 Module.

High-Speed Differential 1/0 Module
Upto 2 High-Speed Differential Modulesmay be used in Slots2 or 3.
Analog Input/Joystick Interface Module

TheAnalog Input/Joystick Interface Module may be used in any Slot of the MicroLYNX. Only 1 Module
may beused per MicroLY NX.

Isolated Communications Module

Thelsolated Communications Module may be used only in Slot 2 of the MicroLY NX. Only 1 Module may be
used and it must bewithaCAN MicroLY NX System.

Analog Output Module

TheAnalog Output Module may be used in any slot of the MicroLY NX. A maximum of 2 Modules may be
usedinaMicroLY NX.

12 Channel Isolated Digital 1/0 Module

The 12 Channel Isolated Digital /O Modulecan beusedin Slot 1 or 2 of theMicroLYNX. Only 1 (one) 12
Channel Module may be used. You may elect to use 1 standard I solated Digital 1/0O Module along with the
12 Channel Moduleto givetheMicroLY NX the maximum number of 24 Isolated I/O channels.

Thermal/Environmental Specifications
All MicroLYNX Expansion Modules have thermal and environmental specificationswhich must be met.
They are:
Range
Ambient Operating TEMPErature .........ccceveveereereereereeereseeseenens 0to+50°C
StOrage TEMPEEIUNE ......occeeieeeie e -20t0+70°C
HUMIAILY oo 0 to 90% non-condensing
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Isolated Digital /0 Module

86

Thelsolated Digital 1/0 can be expanded to 24 lines.
Expansion to thislevel would require the use of al three
dots. The I/O groups are slot dependent. The slots will
yield the following groups as numbered:

SOt e Group 30
SOt2 e Group40
SOt3 Group 50

Thelsolated Digital 1/0 Module expandsthe
capabilitiesof theMicroLY NX toinclude
application features such as:

1) Six+5to+24VDCsolated Input Channels

2 /O Lines Software Configurable as I nputs or Outputs
3 /O user definable as Dedicated or General Purpose

4) Programmable Digital Filtering for Inputs

Electrical Specifications

INPUL VOITAgE RANGE ...t 0to+24VDC
INPUELOW LEVEL ...ttt e <1.5Volts
INPUEHIGN LEVEL ...t >3.5Voalts
Open Circuit Input Voltage
PUT-UP SIWITCH ON ... e 4.5Volts
PUT-UP SWITCH OFF ... e 0Volts
Load SUPPIY VOITAGE ...coveeiiieiee e 28VDCMaximum
(Transient protected at 60 volts)
FET ONRESISIANCE .....ueieiriireeieeie et 2W Maximum (Tj=125°C)
ContiNUOUS SINK CUIMTENE .......coeriivirierie e seeeeee e 350 mA max each output
(Ta=25°C)
MaxXimUM GroUP SINK ......coueruireinierie e 1.5A (Thermally Limited)
Filter Cutoff Frequencies.........cccooeveeceeennene. 27.5,13.7,6.89,3.44,1.72kHz, 860, 430, 215 Hz
Connector Option
8 Position Phoenix 10 Pin Header
Pin # Slot 1 Slot 2 Slot 3 Slot 1 Slot 2 Slot 3
1 Vo Voo Ve Vo 31 Vo 41 IO 51
2 /o 31 o 41 IO 51 IO 32 Vo 42 IO 52
3 Vo 32 Vo 42 VO 52 Ve . Ve
4 IO 33 Vo 43 VO 53 /o 33 Vo 43 IO 53
5 IO 34 IO 44 VO 54 N.C. N.C. N.C.
6 Vo 35 IO 45 IO 55 VO 34 IO 44 IO 54
7 VO 36 IO 46 IO 56 N.C. N.C. N.C.
8 /O GND /O GND /O GND /o 35 o 45 IO 55
9 /O GND /O GND /O GND
10 IO 36 Vo 46 VO 56

Table 11.2: I solated Digital 1/0O Group and Line Locations by Connector Option and Slot
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I/0 Configuration

Inputs and Outputs as well as digital filtering are configured in the same manner as the Standard I/0O
(Group 20). Pleaserefer to Section 10 “ Configuring the | solated Digital 1/0” for details.

Thelsolated Digital 1/0 can be expanded to 24 lines. Expansion to thislevel would require the use of all
three dots. The I/O groups are slot dependent. The slotswill yield the following groups as numbered:

SOt L e Group 30
SOL2 e Group40
SOt e Group 50

Installing The Isolated Digital /0 Module
Toinstall the Isolated Digital 1/0 Moduleinto your MicroLY NX, follow the steps bel ow.

To Install the Module:
)] Removethetwo retaining screws (A) from the cover.
2 Removethe blank panel (1, 2 or 3) from the desired slot you want to use.
3 Carefully pressthe 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 Reingtall theMicroLY NX cover.
5 Affix the labels supplied with the Modul e as shown.

(0.45t0 0.56 N-m)

TERMINAL BLOCK

Tightening Torque 1. vPULLUP
Specification For [A]: e
4t051b-in 4.1/0 CHANNEL 3

5. 1/0 CHANNEL 4
6. 1/0 CHANNEL 5
7.1/0 CHANNEL 6
8. 170 GROUND

SLOT#

[11[2][3]

D] Remov
Panel

Figure 11.1: Installing the | solated Digital 1/0O Expansion Module
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Using the Isolated Digital 1/0

The Isolated Digital Expansion 1/0 operatesin the very same manner asthe 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.

‘ 2.184
(55.47)
INTELLIGENT MOTION SYSTEMS, INC
MICROLYNX ISOLATED 1/0 U
veu[ |
101 e
1010 102
1020)
1030 ez 0.970
1040 104 L5 (24.64)
1050 105 g
106 O el
@) / m
PULL-UP SWITCH

Figure 11.2: Thelsolated Digital 1/0 Module, Bottom View

The pull-up switches are located on the bottom of the expansion board. They operate in the same fashion asthe
standard 1/0 set pull-ups. Configuring and using these switchesis detailed in Section 10 of this document.
Another key differenceisthe method by which an externa pull-up voltageis supplied to the 1/O. While the I/O Ground
iscommonto each Isolated Digitd I/0O Moduleingtaled (both the Differentia 1/0O Module and the Analog Input/
Joystick Module have separate, non-isolated grounds) V-PULLUPiIsNOT common. Thisallowsyouto power each
1/O group independently if you choose.

Pin 1
Group 20
Standard I/0

H( V Pull-up Pin 1

MICRO ;4‘ Qo
o™i e 8>
sl { o® Qo
" meE >3 8
" e S~
| 170 Ground 1 oe © 3
+V  GND —Pinl
Pin 8
o
+5 to +24 VDC oo SN
Power Supply oo oo
oo B
[=li=] E @
oo (D (__?)
[m
[m
[m
[m
[m
B E

ﬁ) ©l /
Figure 11.3: Powering Multiple | solated Digital 1/0O Modules

Thelsolated Digital 1/0 Expansion Moduleis configured and controlled by the |OS variable and the |O
instructions in the same manner as the standard 1/O set. The only difference isin how the lines and groups
are addressed.

See Section 10 for instructions on using the isolated 1/0

If digital filtering isused (IOF variable) it must be configured for each group separately.
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High-Speed Differential 1/0 Module

TheMicroLY NX hasthe capability of having up to two

High-Speed Differential /O Modulesinstalledin
expansion slot numbers 2 and 3. The High-Speed
Differentia 1/0 Module expandsthe capabilities of the
MicroLY NX to include application features such as:

1]
Z

3
4

The pinout by slot location and connector style is
giveninTable11.3.

Closed Loop Motion Control (Encoder Feedback)
Electronic Gearing (Ratio Functions)

Secondary Clock Output

Genera Purpose High-Speed 1/0

The high-speed differential I/0 isnon-isolated, meaning
the ground is not common with the isolated 1/0 ground.

Electrical Specifications

Differential Input Threshold ..o -0.2to+0.2 Volts
INPUE HYSEEIESIS ...ttt et 60 Millivolts Typical
INput CoMMON MOAE RENGE .......ciuirterieiierieie et s -6t0 +6 Volts
Open Circuit Input Voltage
POSITIVE TNPUL ... et e s 4.3\Volts
NEJEHVE TNPUL ...ttt e et 1.4Volts
Output Voltage (€aCh OULPUL) .......cceervererierierieieneereeee e No Load/6 Milliamp Load
(0o T o2l 0 TP 0.5Voltg/0.8 Valts
[0 o T o TP 4.5\Voltg/4.2\olts
ENCOOEr VOITAJE ...t +5VDC Output
Current Limit (All Outputs CombBINed) ........ccooeiririiiieree e 150mA
ShOrt CIrCUIT CUMTENL ...ttt 250mA Max.
Maximum ClOCK FTEOUENCY ......covereireiiesiereeieee ettt e s 5MHz
Digital INPUE FITTEITNG ...oveeeieeeee e 39%kHzto 5MHz
Filter Cutoff Frequencies..........cccocvveruenee. 5.00,2.50, 1.25 MHz, 625, 313, 156, 78.1, 39.1 kHz
Connector Option
8 Position Phoenix 10 Pin Header
Pin# [Slot2 Slot 3 Slot 2 Slot 3
1 /O 17(-) /O 18(-) N.C. N.C.
2 GND GND +5VDC +5 VDC
3 +5 VDC +5VDC GND GND
4 0 14¢) |VO16() |VO14()  |VO16()
5 /O 13(+) /O 15(+) /O 13(-) /O 15(-)
6 VO 14(+) |VO16(+) [VO13(+)  [VO 15(+)
7 /O 17(+) /O 18(+) /O 14(-) /O 16(-)
8 /O 13(-) /O 15(-) VO 14(+) | VO 16(+)
9 /o 17(-) VO 18(-)
10 /O 17(+) /O 18(+)

Table 11.3: High-Speed Differential 1/0O Expansion Module Pinout
by Connector Style and Slot
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Installing the High-Speed Differential 1/70 Module
Toinstall the High-Speed Differential I/0O Moduleinto your MicroLY NX, follow the steps bel ow.

To Install the Module:

1 Removethe 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 pressthe Expansion Module (B) into place by plugging the

28 pin connector into the desired receptacle (D or E) and snapping it
into place under theretaining clips (F).

4 Reingtall theMicroLY NX cover.
5 Affix the labels supplied with the Modul e as shown.
TERMINAL BLOCK
Tightening Torque 1. CHANNEL C -
Specification For [A]: S evhCoUTUT
4105 Ib-in 4. CHANNEL B —
(0.4510 0.56 N-m) o CHANNEL B +
7. CHANNEL C +

8. CHANNEL A -

SLOT# [2] [3]

< HIGH-SPEED DIFF 170

Remove
Desired
Panel

Figure 11.4: Installing the High-Speed Differential 1/0 Expansion Module

The Four Clocks Explained

TheMicroLYNX hasfour clock pairsthat 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
MicroLY NX. The step clock output increments CTR1 (Counter 1). The user has no physical accessto this
clock, however, CTR1 may beread from or written to by softwareinstructionsin either program or immediate
mode. Thefollowing table explainsthe clocks, aswell astheir default 1/0 line pair placement.

Clock Types Defined
There are three basic types of clocksthat may be configured for the MicroLY NX, they are:

| Quadrature
p| Step/Direction
3 Up/Down

Theseclock functionsareillustrated in figure 11.5.
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Quadrature
Quadrature

The quadrature clock function isthe most commonly used input
clock function. Thisisthe default setting for each high-speed 1/0
channel except 11 & 12. Thisclock function will typically be used for
closed loop control (encoder feedback) or for following applications.

—1 Channel A

=

Channel B

Step/Direction

The step/direction clock function would typically be used in an

o . ) ) Step Clock/Direction
application where a secondary or tertiary clock output is required to

sequentially control an additional axis.

— Step Clock
NOTE: On clocks configured for Step/Direction, the LOW number of
thel/O Line pair will be Direction and the HIGH number of the —{ Direction
I/O Linepair will be StepClock.

Up/Down Up/Down

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 - —lew
drivewith dual-clock direction control circuitry.

— CCW

Figure 11.5: Clock Functions

The Four Clocks

Clock # I/O Line Pair | Slot Position | Counter Function

This clock is internally generated motion clock.
It provides step clock and directional control to
the driver section. This clock is not available
on any external connector.

1 11&12 None CTR1

May be configured as an input or output. By
default this is configured as a quadrature input.
It can be configured as a secondary clock
output electronically geared to CLK1.

2 13& 14 Slot 2 CTR2

May be configured as an input or output. By
default this is configured as a quadrature input.
It can be configured as a tertiary clock output
electronically geared to CLK1.

3 15& 16 Slot 3 CTR3

May be configured as a high speed input or an
17 Slot 2 None output. As an output it is a IMHz reference
clock.

May be configured as a high speed input or
18 Slot 3 None output. As an output it is a 10MHz reference
clock.

Table 11.4; The Four Clocks and their Default Line Placement

When using a clock pair as Step and Direction, the lower number or
N 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.

Configuring the Differential I/0 - The [10S Variable

The high-speed differential 1/0 is configured by means of the |OS variable, and is used in the the same
fashion in which theisolated I/O is configured. The main difference isthat there are three additional
parameters which need to be set in configuring the triggering, clock type and ratio mode settings.

It isimportant to note that the high-speed differential 1/0 lines may be used for the same input or output
functions asthe isolated digital 1/0, where the higher speed capabilities of the differential 1/0 isrequired.
However, for purposes of thisexamplewe will only illustrate the clock functions associated with the high-
speed differential 1/0. Figure 11.6 illustratesthe | OS variabl e settings for the high speed differential 1/0.
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Configuring the High Speed

Configuring the high speed 1/0O 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 1/0 as ageneral

purpose or dedicated /O function.

Care must be taken when configuring the high speed 1/0 to a general purpose or dedicated function as the

output current sink is 150mA for the entire /0O group 10.

ThelOS variable will be configured for the high speed 1/0 in the same fashion asit is set for theisolated 1/0.

I/0 a Non-Clock Function

‘ Enter the Channel # (13-18) here! ‘

Set the Triggering Set the Ratio Mode
0= Level 0 = No Ratio
1= Edge 1 =Ratio

10S

XX

X,

X

Enter I/O Line Type # Here

1= Clock 1A
2 = Clock 1B
3 = Clock 2A
4 = Clock 2B
5 = Clock 3A
6 = Clock 3B
7 = Clock 4A
8 = Clock 4B

NOTE: The

Clock #'s are

fixed to their
associated 1/0
channel and

cannot be

changed! They

are entered for
sake of consistency
only!

1X1
|
|
|
|

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

X,
|
|

Define the Clock Type

0 = Not A Clock
1 = Quadrature
2 = Step/Direction

3 = Up/Down

Configuring an

Clocks 2, 3 and 4 can be configured as high speed inputs, or as ageneral purpose input in the same fashion
asthelsolated I/O. In configuring the Differential 1/O line asageneral purpose input you would typically
usethe “+” line of the line pair. You cannot use both lines as separate 1/O lines. The figure below shows the

Figure11.6: |OS Variable Settings for the High-Speed Differential 1/0

Input

High Speed Differential /O Module

EDGE < DETECT

EDGE

LOGIC

POLARITY

DIGITAL
FILTER

A

GROUP
FILTER
SETTING

+5V
DIFFERENTIAL
ENCODER
10kQ 3.3ka
+
\jr 4.3V "INPUT( ) Channel A (+)
INPUT (-
14y ® © Channel A (-)
[O——————— Channel B (+)
4kQ
[O—— Channel B (-)
O———————— Index (+)
= = = b—— {index &)

92

Figure11.7: Differential 1/O Input Equivalent Circuit
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Input Equivalent Circuit with the I/O line pair connected to channel A of adifferential encoder. Thisfeature
is demonstrated in Typical Functions of the Differential 1/0: Connecting and Using an Encoder. on the
following page. Clocks 2, 3 and 4 are set up as Quadrature inputs by default. The defaultsfor each 1/O Line

Pair are;

10S13=3,0,1,0,1,0
10S14=4,0,1,0,1,0
10S15=5,0,1,0,1,0
10S16=6,0,1,0,1,0
10S17=7,0,1,0,1,0
10S18=8,0,1,0,1,0

Setting the Digital Input Filtering for the Differential /0

User-definabledigital filtering
makesthe LY NX well suited for
noisy industrial environments.
Thefilter setting is software
selectable using the IOF
Variablewith aminimum
guaranteed detectable pulse
width of 18 microsecondsto 2.3
milliseconds. Table 11.5
illustrates the |OF settings.

Configuring an Output

IOF Filter Settings for the High Speed Differential I/O
IOF=<num> (<num> = 0-7)

Filter Setting Cutoff Minimum De_tectable Pulse
Frequency Width
O (default) 5.00 MHz 100 nanoseconds
1 2.50 MHz 200 nanoseconds
2 1.25 MHz 400 nanoseconds
3 625 kHz 800 nanoseconds
4 313 kHz 1.6 microseconds
5) 156 kHz 3.2 microseconds
6 78.1 kHz 6.4 microseconds
7 39.1 kHz 12.8 microseconds

Table 11.5: Digital Filter Settingsfor the Differential 1/0

TheDifferential 1/0 Group 10 has3 Channels(LinePairs13 & 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 |OS variable. The high speed clock outputs have the following restrictions:

LinePairs11/12, 13/14 and 15/16 can be configured to Step Clock/Direction or Up/Down.

LinePair 17/18islimited to IMHz Reference Out (17) and 10MHz Reference Out (18).

Inthe Equivalent Circuit in Figure 11.8 an Output is being used as Step or Direction on adriver.

o +5V

=

8

= ; Secondary
Q Drive
= 10kQ 33k

=

g CLOCK ﬁ\(} OUTPUT (+) Step Clock
= USER > | OUTPUT ()

Q| DEFINED —0

2| FuncTiON

g 4kQ 20k

2 10S

= OUTPUT (+) | .. .

k= | QUTPUT (#) |

T Direction

Figure 11.8: Differential 1/0 Output Equivalent Circuit
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For the configuration example, use I/O line 13 for the output. Since by default the lineis a quadrature input
we must configureit to be a Step/Direction Output by setting the | OS Variable to the following:
10S13=3,1,0,1,2,0

This breaks down as:

IOS 13 - Identifiestheline being configured as 13.
3- Setsthe |/O Typeto Clock 2A (default).

1 - Setsit asan output.

0- SetsLogicat Low True.

1- Edge Triggered.

2 - Setsthe Clock Typeto Step/Direction.

0- NoRatio.

Typical

Functions

of the Differential 1/0

Connecting and Using an Encoder

The High-Speed Differential 1/0 Module may be used for closed loop motion control by receiving quadra-
tureinput from adifferential or single ended encoder. High-Speed 1/0O 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.

Encoder Connections - Expansion Slot #2
Encoder Signal MicroLYNX
Differential Single /O Channel 8 Position Pheonix 10 Pin Header*
Channel A+ Channel A 13+ 5 6
Channel A- 13- 8 5
Channel B+ Channel B 14+ 6 8
Channel B- 14- 4 4or7
Index + Index 17+ 7 10
Index - 17- 1 9
+5VDC +5 VDC 3 2
GND GND 2 8
NOTE: IMS differential encoder follow the Hewlett Packard pin configuration. Thus if your encoder is
manufactured by HP or IMS a 10 conductor "straight through wired" ribbon cable with female DIN ribbon cable
connectors can be connected directly between the differential encoder and the expansion board (10 Pin Header
Version) without wiring modification.

Table 11.6: Expansion Slot 2 Encoder Connections

Testing Your Encoder Setup

Now that your encoder is connected, it istime to test the setup and verify its operation by typing the
following into your terminal:

94

‘set munits to correspond wi th MSEL=256

MUNI T=51200

‘set the encoder units variable EUNIT to the nunber = 4 x

‘encoder resol ution,

ie 500 |line encoder x 4 = 2000,
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‘200 line encoder x 4 = 800 etc.
EUNI T=2000

‘Set the stall factor variable to 10%of EUNIT (10%of a
‘revol ution
STLF=200

‘ Enabl e encoder functions

EE=1

PCs=0 ‘set position counter to O

CTR2=0 ‘' set counter 2to O

SAVE ‘save the aforenenti oned settings.

Test the encoder setup by entering the following into your terminal:

MOVR 10 ‘the notor noves 10 revol uti ons (we hope)
PRI NT PGS ‘we read the PCS variable, it should say “10. 000"
PRI NT CTR2 ‘we read CTR2, it should read 10 X EUNI T, or 20000

Connection Showing 10 Pin Header

Connection Showing 8 Position
Phoenix Terminal

NC
+5VDC
GND

Channel B
Channel A -
Channel A + ©Y)
Channel B

Channel B +
Index -
Index +

0
oS00 m@\f’ b b
§ J
5 Differential Parameter Setu
. Encoder 10S 13=3,0,1,0,1,1
. 331(6 10S 14=4,0,1,0,1,1
: A HAE=1
= hannel B- HAS=.5

hannel A+
Channel B+
DX +

hannel A-

SNOLLYOINNWINOO @

PHASE A
PHASE A
PHASE B
PHASE B

POWER [ V*
SUPPLY | GND

Stepping
Motor

MicroLYNX

Figure 11.9: Differential Encoder Connection

Introducing The EUNIT (Encoder UNITS) Variable

During open loop operation, the MicroLY NX takes the number of clock pulsesregistered 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 MicroLY NX takesthe
number of clock pulsesregistered on CTR2, scalesthem by the EUNIT variable and stores them to the POS
counter.

The EUNIT variable must be scal ed to the same factor asthe MUNIT variable. For example, if you were
scaling your system to operate in degrees, the MUNIT/EUNIT relationship would be expressed thus:

MUNI T=51200/ 360
EUNI T=2000/ 360
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(Thisassumes M SEL =256 and a500 line encoder.)
With this configuration, if you performed the following absolute move:
MOVA 270
the axis would turn 270°. Thuswhen you enter:
PRI NT POS
theterminal will display “270.00".
The program that followswill illustrate encoder feedback by making a series of moveswhile displaying both
the raw countsfrom CTR2 and the scaled POS value.
Enter the program below in thetext editor window.

' ******PARA'VEI’ERS*******

MUNI T=51200"' notor units = 1/ 256 resol ution

EUNI T=2000 ' 500 | i ne encoder quad i nput

EE=1 ' enabl e encoder functions

STLF=200 "stall factor 10%of 1 rev.
STLDE=1 "enabl e stall detection

STLDM=0 "stop notionif stall is detected
MAC=75 "accel. current to 75%

MRC=50 ‘run current to 50%

MHC=25 "hold current to 25%

' ******PR(IPAM*******
PGM 200
CTR2=0
PCS=0
MOVR 1
HOLD 2
DELAY 250
PRI NT "\ rEncoder Count=", CTR2, " Position Count=", PCS, "\e[K";
MOVR 10
HOLD 2
DELAY 250
PRI NT "\ rEncoder Count=", CTR2, " Position Count=", PCS, "\e[K";
MOVR - 11
HOLD 2
DELAY 250
PRI NT "\ rEncoder Count=", CTR2, " Position Count=", PGS, "\e[K";
BR 200
END
PGM

Execute the program by entering “EXEC 200" into theterminal.

Following an External Clock (Electronic Gearing)

TheHigh-Speed Differential I/0 Module allowsyouto configurethe MicroLY NX'sprimary axisto follow an
external clock input. The hardware connection (Figure 11.10) is almost identical to that shown for closed
loop contral, only in thisinstance instead of using a quadrature clock input for position monitoring and
maintenance, we will use the encoder input to control the primary axis.

Using thistype of applicationintroducesthe HAE (Half AxisEnable) flag andthe HAS (Half Axis Scaling)
variable. In half axismodethe master clock istaken fromthe CLK2, CLK3 or CLK4 (1/0 channels 13 & 14, 15
& 16 or 17 & 18), which havethe | OS variable configured asinputs, aclock type, and ratio mode enabl ed.
The primary axiswill move asaratio of thisclock based upon the factor entered inthe HAS variable.
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HAE Half Axis Enable/Disable Flag

Thisflag (1) enablesand (0) disables half axis scaling mode. The default condition is (0) disabled. The HAE
flag must be enabled for this mode to function.

HAS Half Axis Scaling Variable

Thehalf axisscaling variableisthe factor by which the Follower Input: Primary Axisratioisscaled. The
range of thefactor is>-1to <1. For example, asetting of HAS=.5will output 1 pulse on the primary axisfor
every 2 pulsesinput to thefollower input or a2;1 ratio, HAS=.2 will be5:1, 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.

Configuring the 1/0 for Half Axis Mode

The parameter setup to make this configuration follows. Thisassumes aHigh-Speed Differentia 1/0
Expansion Moduleinstalledin slot 2. If your moduleisinstalledin dot 3, use I/O channels 15 and 16 (10S
15=5,0,1,0,1,1and 10S 16=6,0,1,0,1,1) instead. Theraw count of clock pulseswill register to CTR3. 1/O
channels 17 and 18 can be used for this also, only there is no registration of clock pulses:

105 13=3,0,1,0,1,1 *‘1/013 quad. input, ratio node
10S 14=4,0,1,0,1,1 *1/0 14 quad. input, ratio node
HAE=1 ‘ Enabl e hal f - axi s scal i ng node
HAS=. 5 ‘Hal f-axis scaling variable to .5 (1 out put

‘pul se on the pri. axis for 2 input pul ses)
NOTE: Inthisexampleadifferential encoder isused to illustrate the quadrature input clock pulses.

With this configuration, one (1) step clock pulse will output to the primary axisfor every two (2) quadrature
input clock pulses. By reading the value of CTR2 and CTR1 you can see theratio of the pulses.

Try different HASvariable, motor resolution and MUNIT settingsto see how the primary axisis effected by
different settings.

Connection Showing 10 Pin Header

Connection Showing 8 Position
Phoenix Terminal i Nvoc

Channel B
Channel A -

 — i Channel A + )
i Channel B
° i Channel B +
Pil Index -
o

MICRO Index +

0O v "
[=ya N} %’ c:; i
3
5 J Differential Parameter Setup
. Encoder 10S 13=3,0,1,0,1,1
3 T@) T IDX- 10S 14=4,0,1,0,1,1
8 2 1 B HAE=1
gl|oo 3 i ovoe .
oo ||ls = e s HAS=5
H[1ee 6 hannel B+
El 7 DX +
& s m@ hannel A-

PHASE A
PHASE A
PHASE B
PHASE B

POWER [ V+
SUPPLY | GND

Stepping
Motor

MicroLYNX

Figure 11.10: Differential I/O Connectionsfor Following an External Quadrature I nput

N NOTE: The HAS variable must be set to less than 1 or Error
Code 9004, “Ratio Out of Range” will occur.
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% Connection Showing 10 Pin Header
L]
V\!%CRO "
00 mq/\f' S AN oD
e
Stepping 3 J Direction Output
Motor ° Step Clock Output
° L]
(o]
g oo
HIEE S
B J
&
PHASEA
PHASE A i ) ; GND
e I
me .
ne o Direction Output To Ha_\lf AXis
POWER [V" :: Driver
StFeLY Lawp . Step Clock Output
e
) .
MicroLYNX Connection Showing 8 Position
Phoenix Terminal

Figure 11.11: Oneand a Half Axis Operation

One and a Half Axis Operation (RATIOE)

A secondary drive can be connected to a pair of differential outputs. The secondary driver will operate off
of the differential output pair 15and 16 (1/O pair 13 and 14 can also operatein thismode). Setting theratio
modeto TRUE (1) for the differential output clock (10S) specifiesasecondary drivefunction. Then when

ratio modeisenabled (RATIOE); the secondary axiswill follow the primary axiswith theratio specified by

the RATIO variable.

The sequence of commands used to make this setup function would be as follows:

‘Set |OS 15 to step/direction clock type, and ratio mode
ICs 15 =5,1,1,0,2,1

‘Set |OS 16 to step/direction clock type, and ratio mode
I0Cs 16 = 6,1,1,0,2,1

* Set Ratio Mode Enable Flag to TRUE (1)

RATICE = 1
‘Set RATIO variableto .5 for the secondary drive
RATIO = .5

With this setup, the motor on the secondary drive will move half the distance of the primary.

N NOTE: The HAS variable must be set to less than 1 or Error
Code 9004, “Ratio Out of Range” will occur.
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Analog Input/Joystick Module

The Analog Input/Joystick Expansion Module addstwo 0 to 5
volt analog input channelsto the MicroLY NX 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 avariety 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
aswell asafixed single pole anal og filter with a cutoff
frequency of 658 Hz to reduce the electrical noise that can be
present in industrial environments.

The Analog I nput/Joystick Module can be installed in any free slot, however only one (1) module can be

Connector Option
Pin # 8 Position Phoenix 10 Pin Header
1 +5V (Joystick Reference) |+5V (Joystick Reference)
2 AIN 1 GND
3 GND AIN 1
4 +5V (Joystick Reference) |+5V (Joystick Reference)
5 AIN 2 GND
6 GND AIN 2
7 4.096V (Calib. Reference) |4.096V (Calib. Reference)
8 GND GND
9 GND
10 N.C.

used per MicroLY NX.
Electrical Specifications
Anaog INput VOItage RaNGE ......cceeeeeeeeceece e Oto+5Volts
RESOIULION ...ttt sttt sttt st et seene s 12Bits
L@ 5 TR 121 B
INtegral LINEAILY EFTOF ...civeeeeeeeeee st et sae e neens 21 B
Differential LINEarty EITOr ......cvcoveceeeeece et e e seee e sne s +3/4L.SB
Absolute MaximumVoltage at INPULS .......ccceeevereieniese e eeee e enens +24\olts
Joystick REFEreNCEVOILAgE.........cieveeerereeee et et +5Volts
Precision Calibration Reference Voltage (£0.2%0) ......ccccveevvevvveeseseseeseeneenes +4.096 \Volts
Calibration Reference Voltage TOIEIaNCE ........ccvvvevireeriesereee e +2%
Analog Input Filter CUtoff FIrEQUENCY .......cccvveverere ettt 658Hz

Table 11.7: Analog I nput/Joystick Module Pin Configuration
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Installing the Analog Input/Joystick Module
Toinstall theAnalog Input/Joystick Moduleinto your MicroLY NX, follow the steps below.

)] Removethe two retaining screws (A) from the cover.

2 Remove the blank pandl (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 Reingtall theMicroLY NX cover.

5 Affix the labels supplied with the Modul e as shown.

Instructions & Variables Specific to the Analog

ANALOGNPUT/ZJOYSTIK

TERMINAL BLOCK
1. REFERENCE

) . 2. CHANNEL 1
Tightening Torque 3. GROUND

Specification For [A]: & REFERENCE

4t051b-in & GROUND
(0.451t00.56 N-m) 7. CALIBRATION

8. GROUND

SLOT# [1] [2] [3]

= ANALOG INPUT/JOYSTICK

Remove
Desired
Panel

Figure 11.12: Installing the Analog I nput/Joystick Module

Input/JoystickModule

There are several new enhancements to the MicroLY NX instruction set which add the functions of the
Analog I nput/Joystick Interface M odule while maintai ning backward compatibility with the modular LY NX
System. The following instructions and variables are specific to the Analog Input/Joystick Interface
Module. Theseareintroduced here and covered in more detail in Part |11, Software Reference.
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Instruction

Usage

Description

13SC

1JsC

CALIBRATE JOYSTICK INSTRUCTION: Supports the
Analog/Joystick Interface Module when operating in
joystick mode. Execution of this command followed by
moving the connected joystick over its range of motion
and back to center, and then pressing the "ENTER"
key, or letting it time out for 30 seconds calibrates the
joystick. This instruction allows for rapid calibration of
the joystick.

Variable

Usage

Description

ADS

ADS<chan>=<aunit>,<func>,<la-

w>

ANALOG INPUT SETUP VARIABLE: Supports the
Analog Input/Joystick Module.

<chan> = channel # (1 or 2)

<aunit> = converts analog units to motor steps
(velocity = aunit x munit)

<mode> = 1 - analog, 2 - joystick

<law> = Adjusts joystick position to motor velocity
transformation. 1 = linear, 2 = square law, 3 = cube
law

AIN <var>=AlN<chan> READ ANALOG INPUT CHANNEL: Causes a read of
analog input channel <chan>, data is saved as variable
<var>.

JsC JSC=<num> JOYSTICK CENTER POSITION VARIABLE, updated
by I3SC command or directly as shown.

JsDB JSDB=<num> JOYSTICK DEADBAND VARIABLE, updated by ISIC
command or directly as shown.

JSFS JSFS=<num> JOYSTICK FULL SCALE VARIABLE, updated by ISJC
command or directly as shown.

Flag Usage Description

JSE JSE=<flg> JOYSTICK ENABLE FLAG: <flg> = 1 enables joystick

function, <flg> = O (default) disables.

Table 11.8: Analog | nput/Joystick Module Software Command Summary

Error Codes

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 MicroLY NX 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 Anaog LAW not allowed.

2106 Can't enable Joystick whilein motion, or can’t exec motion cmd with Joystick enabled.

9014 Analog input not allowed for data.
The ADS Variable (A to D Setup)

TheADSvariableisthe heart of the MicroLY NX Analog Input/Joystick Interface Module. There are three
parameters that control how the module will respond to input. It isused asfollows:

ADS <chan>=<auni t >, <node>, <l aw>

<chan>: Isthe 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
Modulefull scale. In Joystick (Velocity) mode the aunits parameter isthe number of munits/second corre-
sponding to the Joystick Full Scale (JSFS) parameter.
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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>:; Controlsthe sensitivity of the velocity with respect to the analog input. The effect of the analog
input can belinear, square or cube. <law> appliesto velocity mode only.

Herearetwo examplesthat illustratethe ADSvariable:

Example 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. Thusaunitsfor channel 1is 10 psi/volt x 5.05 voltsor 50.5. The
value returned by an analog read of Channel 1 will bein 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:

ADS1=505,1

Example 2

A 1.8 degree (per full step) motor connected to alead screw with alead of .1 inches/rev. The step motor
driveis set for 32 usteps per full step. A joystick is connected to channel 1. To program speed and motion in
inches set munitsto (32 pulses/1.8 degrees) x (360 degrees/1 rev ) x (1 rev/.1linches). If amaximum speed of 3
inches/second is desired while in Joystick operation set aunits for channel 1 to 3. For linear Joystick
operation the setup commandisADS1=3,2,1

Typical Functions of the Analog Input/Joystick Module

There are three program examplesthat will illustrate the use of the Analog Input/Joystick Module. In each
case a 1kQ potentiometer is used to emulate a sensor for analog input mode and ajoystick for velocity
mode.

Use the connection configuration shown in figure 11.13 below, ajoystick or a sensor would be connected
the same way.

g Motor, Power and
o H Communications
O L™, |9 e i
B TITNG : I Connections not

g shown.
% J
: I
gloo H
Zhoo 3
Z(loo N =z
gl oo S
5| oo J :
e g

PHASE A o . +5V Reference

PHASE A o o [

PHASE B =) { AlN l ;

PHASE B a =y (L le
. m GND X

oy E,XD E :E Potentiometer
)
——

MicroLYNX

Figure 11.13: Analog Input Module Exercise Connection
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Exercise 1: Velocity (Joystick) Mode

Here the potentiometer is emulating ajoystick. Enter and execute the following program. When the voltage
on AIN 1isroughly 100mV either side of 2.5 voltsit will bein the deadband range of thejoystick. When less
than 2.4 volts, theaxiswill acceleratein the minus (-) direction. When morethan 2.6 volts, it will acceleratein
the positive (+) direction. The velocity will increase asthe voltage decreasesfrom 2.4 to 0, or increases from
2.6t05.0. Thiscan be watched with amultimeter. In this exercise both the axis vel ocity and position will
display to the terminal screen.

'RxExPgranet er s¥rrx

MBEL=256

MRC=100

MAC=100

MUNI T=51200

JSDB=100 ‘Joystick deadband =100 aunits

VM =10000 ‘max vel ocity 10, 000 nunits/sec

ADS 1=1000, 2, 1 ‘chan. 1, aunits=1000, joystick, linear |aw
JSE =1 ‘enabl e joystick functions

' ****Prograrnl‘***

PGM 1
PRI NT "\ e[ 2J"
LBL RUN
PRI NT "\ e[ 1; 1H nput Channel = ", AN
PRINT "Axis Velocity = " , VEL
PRINT "Axis Position =" , POS
BR RUN
END
PGM

Exercise 2: Sensor Input |

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, anal og i nput node
PGM 200
LBL PRNTPSI ‘ name program* PRNTPS|”
PRI NT "\ e[ 2J" ‘ansi esc. sequence to clear display
PRI NT "Pressure =", AIN1, " PSI"
BR PRNTPSI ‘1 oop to programbegi nni ng
END
PGM

MicroLYNX Hardware Reference R072706 103



Exercise 3: Sensor Input |l

Once again our potentiometer is pretending to be asensor. In this exercise the program will call upa
subroutine based upon the voltage seen on AIN 1 and position the axis at an absolute position. The best
anal og to this example might be aflow control application.

'RxkxPgranet er srrrx

MUNI T=51200 ‘ muni t s=51200

MAC=75 “acceleration current to 75%
MRC=50 ‘run current to 50%

ADS 1=5, 1 “aunits 5, anal og i nput node
VAR LI M T=0 ‘decl are user var “LIMT"

' ****Prograrnl‘***

PGM 200

LBL Al NTST ‘ name program®Al NTST”

LIMT = AIN 1 ‘set user var “LIMT" = AIN1

CALL ATEST, LIMT>3.5 ‘call ATESTif LIMT is greater than 3.5 aunits
CALL BTEST, LIMT<3.5 ‘call BTESTif LIMT is less than 3.5 aunits
BR 200 ‘1 oop to begi nning of program

END

' *EE%Gubrout i nes**x*

LBL ATEST ‘decl are subroutine “ ATEST”

VME20 ‘max. velocity = 20 munits/sec.

MOVA 10 ‘index to abs. pos. 10

HOLD 2 ‘suspend prog. until motion conpl etes
RET ‘return fromsubroutine

LBL BTEST ‘ decl are subroutine “BTEST”

VMES ‘“max velocity =5 nunits/sec.

MOVA 22 ‘index to abs. pos. 22

HOLD 2 ‘suspend prog. until motion conpl etes
RET ‘return fromsubroutine
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Isolated Communications Module

The Isolated Communication Expansion Module adds either
RS-232 or RS-485 to the CAN based MicroLynx motion
control system. This second communication port isfully
independent and optically isolated from 1/0O and input power
ground.

This second port could be used to communicate to an

operator interface or for system diagnostics while the system
isinuse.

Electrical Specifications

RS-232 Receiver
INPUL VOITAgE RANGE ... +30Volts
INPUL THreShold LOW ..o e 0.4 Volts
Input Threshold High ..o 2.4\Volts
INPUL RESISLANCE ... ettt s 3to7kQ
RS-232 Trangmitter
OULPUL VOITAGE SWING ...t ene +5Volts
OULPUL RESISIANCE ...ttt et e 300Q
Output Short CirCUit DUFaLiON ........c.ccoererieieiniinie e Continuous
RS-485 Receiver
INPULt VOItage RaNGE ....cveiviii e -8to+12.5Volts
Input Differential Threshold ..........coooeiriinine e, +200 Millivolts
INPUL RESISLANCE ....c.eeeeeiie ettt s s st sn e es 149
Driver
Differential OULPUL (RE50 W) ...t e 2\Volts
Output VOItagE REANGE ......couerereeriirereeterere e -8to+12.5Volts
RS-232 Expansion Module RS-485 Expansion Module
Connector Option Connector Option
Pin # 8;%2:&” 10 Pin Header Pin # 8;]%22&” 10 Pin Header
1 CGND N.C. 1 N.C. N.C.
2 |RS-232 RX RS-232 TX > |nc N.C.
3 |RS-232 TX RS-232 RX 3 [NnC. N.C.
4 INC N.C. 4 |RS-485 RX- N.C.
5 |N.C. CGND 5 |RS-485 RX+ CGND
6 |N.C. N.C. 6 |RS-485 TX- RS-485 RX+
7 [N.C. N.C. 7 |CGND RS-485 RX-
8 |NC. N.C. 8 |Rs-485 TX+ RS-485 TX-
9 N.C. 9 RS-485 TX+
10 N.C. 10 CGND
Table 11.9: RS-232 Pinout Table 11.10: RS-485 Pinout
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The RS-232 Communications Module

The RS-232 Communications Expansion Module, which allowsfor use of the RS-232 interface, can only be
used with the CAN bus version of the MicroLY NX. This expansion board may only be used in slot 1of the
MicroLY NX and isautomatically recognized; no configuration is needed.

Thisexpansion board uses MicroLYNX COMM 2 and can be used to simultaneosly communicate with the
MicroLYNX viaRS-232, while communicating viathe CAN bus. Thisisuseful inreguesting and displaying
system statusinformation from and to aPC or terminal .

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.

Table 11.9 and Figure 11.14 illustrate the pin configuration and connection of the RS-232 Expansion Modul e.

RS-232
From PC
4—

CGND

X

8 Pin Terminal

NC
TX
-------- RX
NC
= CGND

T _NC

NC
NC

CAN BUSS

NC

10 Pin Header

Figure 11.14: Connecting the RS-232 Expansion Module
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The RS-485 Communications Module

The RS-485 Communications Expansion Module allowsfor use of the RS-485 interface on the CAN bus
version of theMicroLY NX only. Thisexpansion module may only beusedinslot 1 of theMicroLYNX andis
automatically recognized; no configuration is needed.

This expansion board uses MicroLY NX COMM 2 and can be used to simultaneosly communicate with the
MicroLY NX viaRS-485, while communicating viathe CAN bus. Thisisuseful inreguesting and displaying
system status information from and to a PC, terminal or machine interface such asthe IMSHMI. It also
allowsfor theuse of multiple MicroLY NX SystemsinaPARTY configuration without using additional CAN
bus node positions, if the CAN interfaceis not required in all the MicroLY NX nodes.

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.

Table 11.10 and Figure 11.15illustrate the pin configuration and connection of the RS-485 Expansion
Module. For multi-drop connection information see Section 7: The Communications | nterface.

RS-232

From PC

RS-485 +—
I
‘ RX- |

i CGND | CGSS
TX+ |
8 Pin Terminal I

RS-232 to RS-485

Converter>
RS-232
From PC
RS-485 +—
NC |
CAN BUSS NC
NC |
NC
CGND ;§
RS-485 RX+
RS-485 RX- ~ CGND
RS-485 TX-
RS-485 TX+
CGND |

RS-232 to RS-485

Converter*

10 Pin Header

* 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 lines from the host PC directly to the MicroLYNX.

Figure 11.15: Connecting the RS-485 Expansion Module
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Installing the

Isolated Communications Module

ISOLATED COMMUNICATION

TERMINAL BLOCK

Tightening Torque
Specification For [A]:
4t051b-in
(0.45t0 0.56 N-m)

Remove
Slot 2
Panel

Figure 11.16: Installing the I solated Communications Module

To Install the I solated Communications Moduleinto your MicroLY NX, follow the steps bel ow.

UL Lde

Removethe two retaining screws (A) from the cover.
Removethe blank panel from the #2 slot

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).

Reinstall theMicroLY NX cover.
Affix the labels supplied with the Modul e as shown.
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Analog Output Module

The Analog Output Expansion Module gives the
MicroLY NX the ability to control drivesthat 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
MicroLY NX. 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 usingaPL C by enabling MicroLY NX to
handle applications such as Indexing Conveyor,
Material Handling and Feed Rate Override.

Electrical Specifications

Analog OULPUL VOITAGE .....ccvvveevecece e 0to+5Volts @ 50mA Max.
RESOIULION ...t 12 bits
(O == TSP +3LB
Integral LiNEarity EFTON .....ccviveeieveeieeeeecer e s sre e sne s 21 B
Differential LINEarity ETOr .......cccvviviirerereereeeeesie e stese s esaesae e eaeseeesnennens +3/4L.B
Pin # Connector Option
Termﬁgllrlglock (Ol 2

1 | Ground Ground

2 CH1 (slots 1-2), CH3 (slot 3) | Ground

3 Ground CH1 (slots 1-2), CH3 (slot 3)

4 Ground Ground

5 CH2 (slots 1-2), CH4 (slot 3) | Ground

6 Ground CH2 (slots 1-2), CH4 (slot 3)

7 NC NC

8 NC Ground

9 NC

10 NC

Table 11.11: Analog Output MOdule Pinout
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Installing the Analog Output Module

ANALOGNPUTZJOYSTCK

TERMINAL BLOCK

1. REFERENCE

Tightening Torque 2. CHANNEL 1

Specification For [A]: S et

4t051b-in 5. CHANNEL 2
(045 t00.56 N'm) s giggngmN

8. GROUND

sLoT#  [1][2] [3]

% 0
D]
Remove
Desired
Panel

Figure 11.17: Installing the Analog Output Module

To Install the Analog Output Module into your MicroLY NX, follow the steps bel ow.

1 Removethe two retaining screws (A) from the cover.
2 Remove the blank pandl (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 Reingtall theMicroLY NX cover.
5 Affix the labels supplied with the Modul e as shown.
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Analog Output Commands

TheAnalog output modul e adds 3 new commandsto the MicroLynx code and isavailablein Firmware 1.528
or higher.

ThecommandsareAOUT, VAE and DAS.

MNEMONIC Description OPCODE
AOUT <chan>=<vaue>* AUNIT If DAS=1o0r 2 Anaog OUT 7Ch(124)
AOUT <chan>=Velocity* AUNIT*MUNIT Analog OUT 7Ch(124)
AOUT <chan> = Position* AUNIT*MUNIT
Convertsusing thisformulaif DAS=3,4,50r 6

Outputs scaled <value> to the Digital to Analog Board. (Converts scaled <value>fromD to A) DAS=1o0r 2
or

Convertsusing thisformulaif DAS=3: Velocity* AUNIT* MUNIT = 0to 4095 counts

Convertsusing thisformulaif DAS=4: Ve ocity* AUNIT*MUNIT =-2048 to +2047 counts

Convertsusing thisformulaif DAS=5: Position*t AUNIT*MUNIT = 0to 4095 counts

Convertsusing thisformulaif DAS = 6: Position* AUNIT*MUNIT =-2048to +2047 counts

MNEMONIC Description OPCODE
VAE=0or1 Velocity or position C2h(194)
OforDAS1& 2 to Analog Enable
1forDAS3,4,50r 6

Enables Velocity or Position to be sent to the digital to analog channel that hasa DAS type of 3t0 6.

MNEMONIC Description OPCODE
DAS chan=AUNIT,type Digital to Analog Output Setup ~ B4h(180)

type= 1to6 (al typesproduce 0to 5 volts)
1=Volts, absolute <value>.
2 =Volts, plus or minus centered around 2.5 volts
3 =Velocity, absolute Vel ocity.
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=1,2wheninslot 2
chan=3,4wheninslot 3
value=0t04095when AUNIT =1
value = 32 bit | EEE floating point when AUNIT not O or not 1
AUNIT =1or 32hit | EEE floating point. NOT ZERO
4095/ USER_UNITS; Absolutetypes (DAS=1, 3,5)
4095/ (USER_UNITS* 2); plusor minustypes(DAS=2,4, 6)
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Absolute Type Examples (For O to 5 Volt Output)

Result: With DAS=1 and AUNIT =4095/5 and VAE =0.
AOUT <chan> = <vadue>
AOUT <chan>=1volt when<value>=1; AOUT = 2.75 voltswhen <value> = 2.75.

Result: With DAS=3and AUNIT = 4095/5* 51200 and M SEL =256 and MUNIT =51200 and VAE =1.
AOUT <chan>= 1 volt when Velocity = 1; AOUT = 2.75 voltswhen Vel ocity = 2.75.

Result: WithDAS=5and AUNIT = 4095/5*51200 and M SEL =256 and MUNIT = 51200 and VAE = 1.
AOUT <chan> =1 volt when Position=1; AOUT = 2.75 voltswhen Position = 2.75.

Plus or Minus Type Examples

Set an analog value (asif controlling a speed of 0 to 10000 steps/sec in a separate drive) and control
direction:

AOUT <chan> = <value>

Result: WithDAS =2 and AUNIT = 4095/20000 and VAE =0.

AOUT <chan>=2.5voltswhen <value>=0;

AOUT <chan> =5 voltswhen <value> = +10000;

AOUT <chan> =0 voltswhen <value>=-10000.

Result: WithDAS=4and AUNIT = 4095/20000 and MSEL =2and MUNIT =1and VAE=1.
AOQOUT <chan>= 2.5 volt when Velocity =0;

AOQOUT <chan> =5 voltswhen Velocity = 10000;

AOQOUT <chan> = 0 voltswhen Vel ocity =-10000

Result: WithDAS= 6 and AUNIT = 4095/20000 and MSEL =2and MUNIT =1 and VAE=1.
AOUT <chan> = 2.5 volt when Position=0;

AOUT <chan> =5 voltswhen Position = 10000

AOUT <chan> = 0 voltswhen Position = -10000
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12 Channel Isolated Digital 1/0 Module

The 12 Channel Isolated Digital 1/0O Expansion Module adds
an additional twelve+5t0 24 VDC isolated I/O channels. All
of the I/O channels can beindividually programmed as either
inputs or outputs, or as dedicated (limit, home, etc.) or genera
purpose.

When used as inputs, these I/O channels have seven
programmabledigital filter settingsranging from215Hzto
27.5kHz. Asoutputs, each channel can sink up to 350 mA.
The /O isisolated from the power supply ground.

A 7.5kOhm switch selectable pull-up resistor is provided for
each 1/0O channel. The twelve I/O channels may be pulled up
to either theinternal +5V DC supply or an external voltage
provided by the user. Protection circuitry includes over
temperature, short circuit and inductive current clamp.

Electrical Specifications

INPUL VOITAgE RANGE ...t

INPUELOW LEVEL ...ttt e
INPUE HIGN LEVEL ...t e e

Open Circuit Input Voltage

0to+24 \Volts

PUT-UP SIWITCH ON ... e 4.5\Volts

PU-UP SWITCh OFF ... O0Vadlts

07z "o BT o] o VA [0 ] - o = 28VDCMaximum
(Transient protected at 60 volts)

FET ONRESISIANCE .....cueceiriieecierie s seee e e e snens 2W Maximum (Tj=125°C)
ContiNUOUS SINK CUITENE .....cveveeeeeeeeeeeesesesese e ee e e esesseeneens 350 mA max each output
(Ta=25°C)

MaximUM GrOUP SINK .....vecveveereirieseseeseeeeseereeseeeeeee e sre e seeseesee s 15.A (Thermally Limited)
Filter Cutoff Frequencies.........ccccocvvevviviennnne 27.5,13.7,6.89, 3.44, 1.72kHz, 860, 430, 215 Hz

16 Pin Connectors
Samtec (S) / Hirose (H)

Pin #s Function Pin #s Function
1(S) | 15 (H) |V Pull-Up A 9(S) | 7(H) |VPulUpB
2(S) | 16 (H) [0 Channel 1A | 10(S)| 8 (H) [I/0 Channel 1B
3(S) | 13 (H) [IZ70 Channel 2A | 11 (S)| 5 (H) [I/0 Channel 2B
4 (S) | 14 (H) (170 Channel 3A | 12 (S)| 6 (H) |1/0 Channel 3B
5(S) | 11 (H) [I/0 Channel 4A | 13 (S)| 3 (H) |1/0 Channel 4B
6(S) | 12 (H) [I/0 Channel 5A | 14 (S) | 4 (H) |1/0 Channel 5B
7(S) | 9(H) |I/0 Channel 6A | 15(S)| 1 (H) [I/0 Channel 6B
8(S) | 10 (H) (170 Ground A 16 (S)| 2 (H) |1/0 Ground B

Table 11.12: 12 Channel I solated 1/0 Module Pinout
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I/0 Configuration

Inputs and Outputs as well as digital filtering are configured in the same manner asthe Standard I/O
(Group 20). Pleaserefer to Section 10 “ Configuring the I solated Digital 1/0” for details.

Installing the 12 Channel 1/0 Module

To Install the 12 Channel Isolated 1/O Moduleinto your MicroLY NX, follow the steps bel ow.

1 Removethetwo retaining screws (A) from the cover.

2 Remove the blank panel (1 or 2) from the desired slot you want to use.

3 Carefully pressthe Expansion Module (B) into place by plugging the 28 pin connector
::r|1|trc))S t(hlg desired receptacle (C or D) and snapping it into place under the retaining

4 Reingtall theMicroLY NX cover.

5 Affix the labels supplied with the Modul e as shown.

12 CHANNEL 170

SAMTEC CONNECTOR

LVPULA 9.VPULB

Tightening Torque 2/0GHIA 10./0CHIB
Specification For [A]: 3—£C“?A ﬂf‘m
4105Ib-n R

(0.45t00.56 N-m) evoasA 14 vores|

7./OCHEA 15./0CHEB
8./OGNDA 16. /O GNDB

sLoT#  [1][2]

Remove
Desired

Panel

Figure 11.18: Installing the 12 Channel | solated 1/0O Module
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Pull-up Switches

Thelsolated Digital I/0 Moduleis 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 1/O. See Section 10 “Configuring
thelsolated Digital 1/O” for details.

;3\( \ V Pull-up Pin 1

Group 30
Isolated I/0

I /0 Ground
+V  GND

Pin 1
Pin 8 Pin 2

+5 to +24 VDC
Power Supply

ODoooaog
poooo

Pin 9

Group 40 & 50
Isolated I/0

—Pin 16

/

Figure 11.20: Powering Multiple | solated Digital 1/0O Modules

NOTE: The Samtec 12 Pin Connector is used in the illustration above. With the
Hirose Pin and Receptacle, the physical position of the wires is identical but the Pin
numbers are different.

Intheillustration above, the Standard Isolated 1/0, One Isolated I/O Module, and one 12 Channel 1/0
Module are shown.
The I/O ground is common internally. Only one ground connection is necessary.

TheV Pull-upisNOT common between the modules. Thisallowsthe user to power each |/O Group sepa-
rately if desired.
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Appendix A

Recommended Cable Configurations:
DC Power to MicroLYNX

Cablelength, wire gauge and power conditioning devices play amajor rolein the performance of your
MicroLYNX and Motor.

NOTE: Theserecommendationswill provide optimal protection against EMI and RFI. The actual cabletype,
wire gauge, shield type and filtering devices used are dependent on the customer’s application and system.

NOTE: Thelength of the DC power supply cableto the MicroLY NX 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 isrequired, the additional 1ength may be gained by adding an AC power
supply cable (see ExamplesB & C).

Correct AWG wire sizeisdetermined by the current requirement plus cable length. Please seethe
MicroLY NX Supply Cable AWG Table on thefollowing page.
Example A — Cabling Under 50 Feet, DC Power

Cable Length
less than 50 Feet

Tt Type RFI Filter

DC Voltage from > Required Current
Power Supply

\ To MicroLYNX

+

Shield to Earth G d Shielded/Twisted Pair Ferrite
e to Barth Sroun (Wire Size from  —— Beads

on Supply End Only MicroLYNX Supply Cable
AWG Table)

Example B — Cabling 50 Feet or Greater, AC Power to Full
Wave Bridge

Transformer - 10 to 28 VAC RMS for 48 VDC Systems

20 to 48 VAC RMS for 75 VDC Systems NOTE:
Connect the cable illustrated
Tt Type RFI Filter Shielded/Twisted Pair in Example A to the output of

(Wire Size from the Full Wave Bridge

> Required Current
MicroLYNX Supply Cable
AWG Table) +

Shield to Earth Ground
on Supply End Only Cable Length
as required

To Cable A

Full Wave Bridge
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Example C -
Power Supply

Tt Type RFI Filter

\ > Required Current

A}

120 or 240 VAC ==
Dependent on
Power SUpplY e

Shield to Earth Ground
on Supply End Only

Shielded/Twisted Pair

Cable Length
as required

(Wire Size from
MicroLYNX Supply Cable
AWG Table)

Cabling 50 Feet or Greater, AC Power to

NOTE:

Connect the cable illustrated
in Example A to the output of
the Power Supply

DC Volts Out

To Cable A

irO 7z}
or 9
— 9
|
aA3y
0 e

O ow'swaisks nouon waormain SWE O

¢}
o

Power Supply

NOTE: Theserecommendationswill provide optimal
protection against EM| and RFI. The actual cable type,
wire gauge, shield type and filtering devices used are
dependent on the customer’s application and system.

MicroLYNX Supply Cable AWG Table
1 Ampere (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100*
Minimum AWG | 20 [ 20 | 18 |18 | 16
2 Amperes (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100*
Minimum AWG | 20 | 18 | 16 |14 | 14
3 Amperes (Peak)

Length (Feet) | 10 | 25 [50* | 75* | 100*
Minimum AWG | 18 | 16 | 14 |12 | 12
4 Amperes (Peak)

Length (Feet) | 10 | 25 [50* | 75* | 100*
Minimum AWG | 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.

MicroL YNX Supply Cable Wire Size

N

NOTE: Always use Shielded/Twisted Pairsfor the
MicroLY NX DC Supply Cable, theAC Supply Cableand

theMicroLY NX to Motor Cable.
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Recommended Cable Configurations:
MicroLYNX to the Motor

118

From MicroLYNX

Cablelength, wire gauge and power conditioning devices play amajor rolein the performance of your
MicroLY NX and Stepper Motor.

NOTE: Thelength of the DC power supply cable between the MicroLY NX and the Motor should not exceed
50feet.

Example A demonstrates the recommended cable configuration for the Microl Y NX to Motor cabling under

50 Feet long. If cabling of 50 feet or longer isrequired, the additional length can be gained with the cable
configurationin ExampleB.

Correct AWG wire sizeis determined by the current requirement plus cable length. Please seethe
MicroLYNX to Motor Cable AWG Table on thefollowing page.
Example A - Cabling Under 50 Feet, MicroLYNX to Motor

Cable Length
less than 50 Feet

Shielded/Twisted Pair
(Wire Size from
MicroLYNX Supply Cable
AWG Table)

Phase A

Phase A _
Phase A PC Phase A
Phase B Phase B [pm—om

Phase B

Phase B

Shield to Earth Ground

Ferrite
on Supply End Only

Beads

Example B - Cabling 50 Feet or Greater, MicroLYNX to
Motor

Cable Length

as required
Common Mode Shielded/Twisted Pair
Line Filters (2x) (Wire Size from
*L =~ 0.5 MH MicroLYNX Supply Cable
AWG Table) =
Phase A
Phase A

Phase A
Phase B [gm

Phase B 100000 ey —
Phase B (TG © e—
From MicroLYNX |

Phase B

Shield to Earth Ground Ferrite
on Supply End Only Beads

* 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 @ minimum to meet your requirements.
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MicroLYNX to Motor Cable AWG Table

1 Ampere (Peak)

5 Amperes (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100* Length (Feet) | 10 | 25 |50* | 75* | 100*
Minimum AWG | 20 | 20 | 18 |18 | 16 Minimum AWG | 16 | 16 | 14 |12 | 12
2 Amperes (Peak) 6 Amperess (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100* Length (Feet) | 10 | 25 |50* | 75* | 100*
Minimum AWG | 20 | 18 | 16 |14 | 14 Minimum AWG | 14 | 14 | 14 |12 | 12
3 Amperes (Peak) 7 Amperess (Peak)

Length (Feet) | 10 | 25 |50* | 75* | 100* Length (Feet) | 10 | 25 |50* | 75* | 100*
Minimum AWG | 18 | 16 | 14 |12 | 12 Minimum AWG | 12 | 12 | 12 |12 | 12

4 Amperes (Peak)
. . N * Use the alternate method illustrated in Example B
Length (Feet) | 10 | 25 |50* | 75*| 100 when cable length is > 50 feet.
Minimum AWG | 18 | 16 | 14 |12 | 12

MicroLYNX to Motor Wire Size

NOTE: Theserecommendationswill provide optimal
N protection against EM| and RFI. The actual cable type,
wire gauge, shield type and filtering devices used are
dependent on the customer’s application and system.

NOTE: Alwaysuse Shielded/Twisted Pairsfor the
N MicroLY NX DC Supply Cable, the AC Supply Cableand
the MicroLY NX to Motor Cable.
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The following example demonstrates set up and use of the
MicroLYNX Joystick module.

1 Setthefollowing valuesinyour program or you can set them inimmediate mode using IM Sterminal

M SEL =256 ‘Motor Resolution Select Variable

MUNIT 51200  ‘Motor UnitsVariable

ADS1=10,2,1  ‘AnaogInput Setup Variable: Aunit, Joystick Interface, Linear
JSE=1 ‘ Joystick Enabled

JSDB=20 ‘Joystick Dead Band

2. Performthe |JSC (Calibrate Joystick Instruction) command procedure as described in the software
reference Lynx Product Family Operating I nstructions. The 1JSC will set up your Joystick Center and
Joystick Full Scale.

3. Oncethe1JSC 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 seemsto creep at aslow 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 | JISC command (valueswill very based on the joystick
you are using) are:

JSC=2038

JSFS=2038

4. Thevelocity of the motor will not be limited by the values of VI and VM however, the accelerationis
affected by V1. From Oto 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 accel eration and decel eration ramps set by ACCL and DECL . To set your maximum vel ocity
and the actual velocity based on the joystick use the following formulas:

Maximum Velocity
AUNIT=Anaog User Units
Max Velocity = (Aunit *Munit /MSEL * 200) revs/sec

Actual Ve ocity
Micro Step Per Joystick Count =AUNIT* MUNIT / JSFS

Joystick count isaFunction of theactual joystick position

Velocity (microsteps per second) = (Joystick count —JSDB) * Micro Step per Joystick Count
(Formulafor Velocity is based on ajoystick count greater than the Joystick Deadband. Position of
Joystick will determine plusor minusvelocity.)

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
isuse Print AIN 1. Onceyou get the valuefor AIN 1 usethisformula: 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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Example:

Actua Joystick Count = 1000
Max Velocity (revolution per second) =Aunit* Munit/M SEL* 200
Max Vel ocity (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 ?2JSDB ) * Micro Step per Joystick Count
Vel ocity (microsteps per second) = (1000-20)* 251.22= 246195.6 micro steps/sec

Position of Joystick will determine plus or minusvel ocity using Joystick Center (JSC).
Theactua Joystick count isfrom 0to 4096. | n this example we used 1000 counts.
Analog to Digital Counts = Actual Joystick Count —JSC

Analogto Digital Counts=1000 - 2038

Analogto Digital Counts=-1038

NOTE: Direction isdetermined by plus or minus counts
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External DC Voltage Control

If you areusing a0-5VDC signal for joystick operation. You can determine the velocity based on the milli-
volts per joystick count. The analog joystick module hasa 12 bit A to D converter. The resolution is therefore
0-4096 counts.

With 5VDC and aresolution of 4096 you will get 1.22 mV (5/ 4096 = 1.2207 mV) per joystick count, thisisa
constant.

The JSC command can be set from 0 thru 4096 count. Using the default JISC =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- 2.5VDC and from the other side of thejoystick center you have2.5—5VDC. Thefollowing examplewill
demonstrate how to determine velocity based on analog input voltage.

Example:

Velocity with 5VoltsDC input.
MUNIT=51200

AUNIT=10"setinADS command below
JSC=2048

JSFS=2048

JSDB=20

ADS1=1021

K=1.2207 mV/joystick count (constant)

With 5 Voltsinput the velocity can be calculated by using the following formulas:

JSC=2048

Theanalog voltageis5V totheinput, with ajoystick center of 2048:
Analog Voltageln=5VDC(input) — 2.5 (voltage read with JCS= 2048 * K)
AnalogVoltageln=2.5VDC (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
Vel ocity (microsteps per second) = (2048-20)* 250= 507000 micro steps/sec

Velocity (microsteps per second) = ((Analog Voltage In/ K) —JSDB) * Micro Step Per Joystick Count

Vel ocity (microsteps per second) = ((2.5V / 1.2207 mV) —20) * 250
=507001

Velocity (revolution per second) = Velocity (microsteps per second) / MUNIT
=507001/51200
=9.9revs/sec
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MAXIMUM JOYSTICK COUNTS = 4096

i JSFS=2048 . JSFS=2048 _:
-———— —_— - —_—

(0.0 Volts) |  (+5.0 Volts)
AINL = 10.000 '
B | ; \AVAILABLE COUNTS
20) — e : JSFS - JSDB
L ' 2048 - 20 = 2028
AIN1 = 0.000 :
: JSC = 2048
(+2.5 Volts)
; JSDB
—
: (20)
AIN1 = 10.000 :
0.0 +2.48 +2.52 +5.0
DC Volts

MAXIMUM JOYSTICK COUNTS = 4096

i JSFS=2048 . JSFS=2048 _:

(0.0Volts) | (+5.0 Volts)
DB g ; \AVAILABLE COUNTS
AIN1=75 co " -~ JSFS - JSDB
(500) ' 2048 - 500 = 1548

AIN1 = 0.000 : \

\ JSC = 2048

(+2.5Volts)
JSDB
(500)
AIN1=75 :
0.0 +1.89 +3.11 +5.0

DC Volts

124 MicroLYNX Hardware Reference R072706



Intentionally Blank Page



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
guestions, 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.








