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Customer Service

ItisEMERSON Motion Control’s goal to ensure your greatest possible satisfaction with the
operation of our products. We are dedicated to providing fast, friendly, and accurate
assistance. That iswhy we offer you so many ways to get the support you need. Whether by
phone, fax or modem, you can access EMERSON Motion Control support information 24
hours a day, seven days aweek.

EMERSON Motion Control
12005 Technology Drive

Eden Prairie, Minnesota 55344
U.SA.

FAX (952)995-8011

You can FAX questions and comments to EMERSON Motion Control. Just send a FAX to
the number listed above.

Website: www.emersondrivesolutions.com

If you have Internet capabilities, you also have access to technical support using our Website
at http://www.emersondrivesol utions.com. The Website includes technical notes, frequently
asked questions, release notes and other technical documentation. This direct technical
support connection lets you request assistance and exchange software files electronically.

Service Support (952)995-8033

EMERSON Motion Control’ s products are backed by ateam of professionals who will
service your installation wherever it may be. Our customer service center in Eden Prairie,
Minnesotais ready to help you solve those occasional problems over the telephone. Our
customer service center is available 24 hours aday for emergency service to help speed any
problem solving. Also, all hardware replacement parts, should they ever be needed, are
available through our customer service organization.

When you call, please be at your computer, have your documentation in hand, and be
prepared to provide the following information:

Product version number, found by choosing About from the Help menu.
The type of controller or product you are using.

Exact wording of any messages that appear on your screen.

What you were doing when the problem occurred.

How you tried to solve the problem.

Y ou can also contact us by email: service@emersondrivesolutions.com




Need on-site help? EMERSON Motion Control provides service, in most cases, the next day.
Just call EMERSON’ s customer service center when on-site service or maintenance is
reguired.

Training Services (800)397-3786 or Fax (952)995-8011

EMERSON Motion Control maintains a highly trained staff of instructors to familiarize
customers with EMERSON Motion Control’ s products and their applications. A number of
courses are offered, many of which can be taught in your plant upon request.

Application Engineering (800)893-2321

An experienced staff of factory application engineers provides compl ete customer support for
tough or complex applications. Our engineers offer you a broad base of experience and

knowledge of electronic motion control applications. Application engineers may be contacted
by email at applengr@emersondrivesolutions.com or at the telephone number listed above.

Sales: (952)995-8000

Email: sales@emersondrivesolutions.com

Authorized EMERSON M otion Control distributors may place ordersdirectly with our Order
Processing department by calling the number listed above. For information on your local
distributor, call EMERSON Motion Control.




Document Conventions

Manual conventions have been established to help you learn to use this manual quickly and
easily. Asmuch as possible, these conventions correspond to those found in other Microsoft®

Windows®?* documentation.

Menu names and options are printed in bold type: the File menu.

Dialog box names begin with uppercase letters: the Axis Limits dialog box.
Dialog box field names are in quotes: “Field Name”.

Button names areinitalic: OK button.

Source code is printed in Courier font: Case ERNMS.

In addition, you will find the following typographic conventions throughout this manual.

This Represents

bold Characters that you must type exactly as they appear. For example, if you are directed to type
a:setup, you should type all the bold characters exactly as they are printed.

italic Place holders for information you must provide. For example, if you are directed to type
filename, you should type the actual name for afile instead of the word shown in italic type.

ALL CAPITALS Directory names, file names, key names, and acronyms.

SMALL CAPS Non-printable ASCII control characters.

KEY 1+KEY2 A plussign (+) between key names means to press and hold down thefirst key while you press

example: (Alt+F) the second key.

KEY1KEY2

example: (AlLF) A comma (,) between key names means to press and release the keys one after the other.

Specia nomenclatureis provided for people working with these products, as follows:

Warning

For the purpose of this manual and product, “Warning” indicates death, severe personal
injury or substantial property damage CAN result if proper precautions are not taken.

Caution

For the purpose of this manual and product, “ Caution” indicates minor personal injury or
property damage CAN result if proper precautions are not taken.

Note

For the purpose of this manual and product, “Note” indicates information about the
product or the respective part of the manual which is essential to highlight.

Throughout this manual, the word “drive’ refersto an E Seriesdrive.

1.See pageii of the preface.




Safety Instructions

General Warning

Failure to follow safe installation guidelines can cause death or seriousinjury. The voltages
used in the product can cause severe electric shock and/or burns, and could be

lethal. Extreme careis necessary at all times when working with or adjacent to it. The
installation must comply with all relevant safety legislation in the country of use.

Qualified Person

For the purpose of this manual and product, a*“qualified person” isone who is familiar with
the installation, construction and operation of the equipment and the hazards involved. In
addition, thisindividual has the following qualifications:

« Istrained and authorized to energize, de-energize, clear, ground and tag circuits and
equipment in accordance with established safety practices.

» Istrained in the proper care and use of protective equipment in accordance with
established safety practices.

e Istrained in rendering first aid.

Reference Materials
The following related reference and installation manuals may be useful with your particular
system.

¢ FM-3 Seed Module Reference Manual (P/N 400508-01)
e Epsilon Eb and E Series EN Drives Reference Manual (P/N 400501-01)

Vi



Safety Considerations

Safety Precautions

Thisproduct isintended for professional integration into acomplete system. If you install the
product incorrectly, it may present a safety hazard. The product and system may use high
voltages and currents, carry ahigh level of stored electrical energy, or control mechanical
equipment that can cause injury.

Y ou should give close attention to the electrical installation and system design to avoid
hazards either in normal operation or in the event of equipment malfunction. System design,
installation, commissioning and maintenance must be carried out by personnel who have the
necessary training and experience. Read and foll ow this safety information and theinstruction
manual carefully.

Enclosure

This product is intended to be mounted in an enclosure which prevents access except by
trained and authorized personnel, and which prevents the ingress of contamination. This
product is designed for use in an environment classified as pollution degree 2 in accordance
with |[EC664-1. This means that only dry, non-conducting contamination is acceptable.

Setup, Commissioning and Maintenance

Itisessential that you give careful consideration to changes to drive settings. Depending on
the application, a change could have an impact on safety. Y ou must take appropriate
precautions against inadvertent changes or tampering. Restoring default parametersin certain
applications may cause unpredictable or hazardous operation.

Safety of Machinery

Within the European Union all machinery with which this product is used must comply with
Directive 89/392/EEC, Safety of Machinery.

The product has been designed and tested to a high standard, and failures are very unlikely.
However the level of integrity offered by the product’ s control function —for example stop/
start, forward/reverse and maximum speed —is not sufficient for use in safety-critical
applications without additional independent channels of protection. All applications where
malfunction could causeinjury or loss of life must be subject to arisk assessment, and further
protection provided where needed.

Warning

General warning

Failureto follow safeinstallation guidelines can cause death or seriousinjury. Thevoltagesusedin
thisunit can cause severe el ectric shock and/or burns, and could belethal . Extreme careis necessary
at al timeswhen working with or adjacent to this equipment. Theinstallation must comply with all
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relevant safety legislation in the country of use.

AC supply isolation device

The AC supply must be removed from the drive using an approved isolation device or disconnect
before any servicing work is performed, other than adjustments to the settings or parameters
specified in the manual . The drive contains capacitors which remain charged to a potentially lethal
voltage after the supply has been removed. Allow at least 3 minutes for Epsilon and 30 secondsfor
E Seriesdrives after removing the supply before carrying out any work which may involve contact
with electrical connections to the drive.

Products connected by plug and socket

A specia hazard may exist where the drive isincorporated into a product which is connected to the
AC supply by a plug and socket. When unplugged, the pins of the plug may be connected to the
drive input, which is only separated from the charge stored in the bus capacitor by semiconductor
devices. To avoid any possibility of electric shock from the pins, if they are accessible, a means
must be provided for automatically disconnecting the plug from the drive (that is, alatching
contactor).

Grounding (Earthing, equipotential bonding)
The drive must be grounded by a conductor sufficient to carry all possible fault current in the event
of afault. The ground connections shown in the manual must be followed.

Fuses
Fuses or over-current protection must be provided at the input in accordance with the instructions
in the manual.

I solation of controal circuits
Theinstaller must ensure that the external control circuits are isolated from human contact by at
least one layer of insulation rated for use at the applied AC supply voltage.
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Introduction

FM-3isacompact and rugged function module that attachesto the front of the E Seriesdrive.
It provides eight digital input lines and four digital output lines, in addition to the four input
and three output lines available on the E Series En drive.

Unlike other function modul es, the FM -3 offers complex motion profiling. A complex motion
profile consists of two or more indexes that are executed in sequence such that the final
velocity of each index except the last is non-zero. Logical instructions between index
statements can provide a powerful tool for altering motion profiles’on the fly’. The FM-3
defines complex motion by aconfiguration filethat includes setups, function assignmentsand
programs. The configuration fileis created using EMERSON Motion Control PowerTools®

FM-3 softwarel. Setup views have the samelook and feel asdialog boxes. Thewiring of input
and output functions is done through assignmentsin the software. Emerson Motion Control

PowerTools FM-3 is an easy-to-use Microsoft® Windows®? based setup and diagnostics
tool.

Figurel: E SeriesEn Drivewith FM-3 Function Module

Note that the E Series drive' sfirmware is disabled whenever a Function Module such as the
FM-3 is attached. Therefore, if the E Series drive' s hardware is FM compatible, then the E
Series drive’ s firmware can be any version because the programming features reside in the
function module' s flash memory. Flash files used for firmware upgrades are available on the
Emerson Motion Control webpage.

1.In this manual, Emerson Motion Control PowerTools FM-3 software will be referred to as
PowerTools FM-3.
2. See pageii of the preface
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The FM-3 stores E Series drive setup parameters within the module itself. Thisallowsyou to
transfer the FM-3 to another E Series drive without losing setup parameters.

Fastening Latch

[~ 3 Row by 12
Character Display
Soft Keys

Direction Arrow

Keys
Programming Module 100-Pin Connector —
2]
@
[@|
% I~ Inputs
@
7| @ =
Expanded /0 — | [@] (—
@
Syne. Intput g % T~ Outputs MODEL FM-3
PART 960499-01
Syne. Output = LBl 10-30voc Son ‘mors
Aligning Tabs | L
Back
Figure 2: FM-3 Programming Module Features




Installation

Basic Installation Notes

You arerequired to follow all safety precautions during start-up such as providing proper
equipment grounding, correctly fused power and an effective Emergency Stop circuit which
can immediately remove power in the case of amalfunction. Seethe“ Safety Considerations’
section for more information.

Mechanical Installation

The FM-3 detects and verifies the drive serial number when its attached to an E Series drive.
If an FM-3 is moved from one drive to another, it will detect the differencein serial numbers
and generate an Invalid Configuration fault.

Two aigning tabs, alocking latch and a 100-pin connector are used to attach the FM-3 to an
E Series drive. All electrical connections between the FM-3 and the E Series drive are
accomplished with the single connector located on the rear of the FM-3.

Continue pressing the FM
against the drive until the
latch clicks into the slot
on the top of the drive.

AT

©)

Grip the FM
firmly on
each side.

Gently press the
FM against the

drive, aligning the
100-pin connector.

®

Insert the
aligning tabs
into the slots

on the drive. L

Figure 3: Attaching the FM-3 to an E Series Drive

A Caution

Do not attach or detach the FM-3 when power is applied to the drive. It could cause drive
instability.
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Gently pull the FM away from

Press down on the the drive. A slight rocking
latch located on motion may be used to loosen
the top of the FM-@ the FM's connector. 0

Grip the FM
on each side @

of the LCD.

®

Continue pulling the top
of the FM away from the
drive until the connector
clears the drive. Lift the
FM out of the aligning
tab slot and away from
the drive.

(=

L

Figure 4: Detaching the FM-3 from the Drive Connections

Caution

Do not attach or detach the FM-3 when power is applied to the drive It could cause drive

instability.

Modbus Communications

Thedrive' sserial communication protocol isModbus RTU slavewith a32 bit dataextension.
The Modbus protocol is available on most operator interface panelsand PLC’s.

Serial Communications Specifications
Max baud rate 19.2k (default)
Start bit 1
Stop bit 2
Parity none
Data 8

EMERSON Motion Control’s Motion Interface panels are supplied with a Modbus master

communications driver.




Installation

Software Installation

Emerson Motion Control PowerTools® FM-3 software was designed for users who need
accessto all setup options and diagnostic information for the drive. The software provides
accessto all commonly used drive parameters.

PC System Configuration

Required:

* Microsoft® Windows® 95/98 or Microsoft Windows NT® 4.0 (service pack 3)
e Serial port

* Mouse

» 3.5" floppy drive for installation
Recommended:
e 16 MB or more RAM for Windows 95/98, and 32 MB or more for Windows NT.

* Upto45 MB of hard disk space required for afull installation; 15 MB for minimum
installation.

Optional:
*  Windows-compatible printer
* Modem and Internet access

Preparing for PowerTools FM-3 Installation

e Closeall programs and turn off virus protection software to prevent installation conflicts.

» If you have another version of PowerToolson your computer and do not want to overwrite
that version, change the default installation folder for PowerTools during installation
setup.

e Toavoid overwriting programs you have customized or created, place theminto a
separate folder before you install.

Installing PowerTools FM-3

Y ou must be running Microsoft Windows 95/98 or Microsoft WindowsNT 4.0toinstall M-3.
To install PowerTools:
1. Insert the PowerTools disk 1 into the floppy drive.

2. From the Start menu, choose Run.
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3. Inthe Run dialog box, type a:/setup, where a is the letter assigned to your 3.5" floppy
drive.

4. Click the OK button, then follow the instructions on your screen.
Installation will take about five minutes. Theinstall program automatically:
« Createsthe directory on your hard drive named:
C\EMERSON\PT-FM3
» Creates anew Windows group called "EMERSON Motion Control-FM3".
e Loadstherequired DLL’sinto your Windows system directory.
e Loads PowerTools into the EMERSON\PT-FM3 directory.
* Loadsdrive setup files into the EM ERSON\APPS directory.

@ Note

To complete the installation for Windows 98 and NT, you may be required to restart
Windows.

Refer to the readme.txt file located on the installation floppy for more information.

If You Need Help with Installation

If you encounter problems while installing PowerTools, call Technical Support at (952)995-
8033 (24 hour assistance).

Starting and Exiting PowerTools
Starting the Software

1. Click the Start button on the taskbar at the bottom |eft of the screen.

i | Stalll

2. Click on the Programs selection. The Programs menu appears.
Programs 4

3. Click on the “EMERSON Motion Control” folder icon.
Emerzon Maotion Contral 4

4. Click onthe “PowerTools” folder icon.
PaverTools-Fid - #

5. Click on the PowerTools program icon.

|E= PowerT ools-Fid




Installation

Exiting the Software

Choose File from the menubar, then click Exit. If you are using the keyboard, press the
shortcut key combination Alt+F, X.

If you made changes, PowerTools displays an Alert dialog box asking whether you want to
saveyour current work. Click the Yes button or press Enter to save your work, or click theNo
button to quit without saving.

Accessing Help

All PowerTools tabs and dialog boxes provide a Help button. This retrieves help for that
particular subject and provides detailsto assist you in the use of each tab or dialog box. Also,
provided is aindex-based help system. There is the ability to search the online help using a
keyword. Lastly, PowerTools has context sensitive help capahility.

Online Help displays detailed procedural and reference information. It contains some
information that does not appear in this manual.

To display Help in PowerTools, do one of the following:

» PressF1.

» Choose a command from the Help menu.

e Click the Help button on a dialog box or tab.

» Click the Help icon on the toolbar.

e Click the Context Sensitive Help button on the toolbar and then the field on the tab.
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Diagnostics and Troubleshooting
Diagnostic Display

The diagnostic segment display on the front of the drive shows drive status, FM-3 status, and
fault codes. When afault condition occurs, the drive will display the fault code, overriding
the status code. The a phanumeric display on the FM-3 provides additional fault information.

The decimal point is“On” when the drive is enabled, and the stop input is not active. This
indicates that the drive is ready to run and any motion command will cause motion. Motion
commands will not cause motion unless you are Ready (R) and the decimal point is“On”.

Display Indication Status Description FM-3 Keypad Display
l ‘ The FM-3 and E Seriesdrive systemis Drive Type Address
Ready functioning normally and is ready to executea | Motor Type
' \ motion command. Menu Groups
‘ DriveType  Address
- Disabled Power Stage is disabled. Motor Type
' l Menu Groups
'— Drive Type Address
RMS Foldback Motor torque is limited to 80 percent. Motor Type
' Menu Groups
Stall Foldback Drive output current islimited to 80 percent of '\DArlve Type Address
) : - otor Type
— (E Seriesdrive only) drive stall current.
‘ Menu Groups
Drive Type Address
- Ready to Run Drive enabled. No stop input. Motor Type
Menu Groups
Drive Type Address
Homing Home is executing. Motor Type
l"' Menu Groups
\ / Drive Type Address
Indexing Index is executing. Motor Type
/ \ Menu Groups
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Display Indication

Status

Description

FM-3 Keypad Display

Drive Type Address

' Jogging Jog is executing. Motor Type
‘ | Menu Groups
- Drive Type Address
L_‘ Program Program is executing. Motor Type
‘ Menu Groups

Fault Codes

A number of diagnostic and fault detection circuitsareincorporated to protect the drive. Some

faults, such as high DC bus and amplifier or motor over temperature can be reset with the

Reset button on the front of the drive or the Reset input function. Other faults, such asencoder

faults, can only be reset by cycling power “Off” (wait until the diagnostics display turns

“Off"), then power “On”.
The drive accurately tracks motor position during fault conditions. For example, if thereisa

"Low DC Bus" fault where the power stage is disabled, the drive will continue to track the

motor’ s position provided the logic power is not interrupted.

The +/- Limit faults are automatically cleared when the fault condition isremoved. Thetable
below lists all the fault codesin priority order from highest to lowest. This meansthat if two
faults are active, only the higher priority fault will be displayed.

Segment Display Fault Action to Reset Bridge Disabled FM-3 Display
>'|—< Flash Invalid Reprogramthe FM's | yes
’/ \l‘ Watchdog Timer Button or Input Yes Watch Dog
l
T Power Up Test Power Yes Power Up Tst
||\ \l‘ NVM Invalid Button or Input Yes NVM Invalid

10
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Segment Display Fault Action to Reset Bridge Disabled FM-3 Display
l |' Invalid Configuration Button or Input Yes Invaid Conf
7 Power Module Button or Input Yes Power Module
’_l' High DC Bus Button or Input Yes High DC Bus
|

' Low DC Bus Button or Input Yes Low DCBus
|_|
":l Encoder State Power Yes Encoder State
:: Encoder Hardware Power Yes Encoder HW
’\ /l' Motor Overtemp Button or Input Yes MotorOvrTemp
l
'i| RMS Shunt Power Button or Input Yes RMS ShuntPowr
_' Overspeed Button or Input Yes Over Speed
|
‘: Max Following Error Button or Input Yes Following Err
l
I Travel Limit +/- Auto No TravLmtMinus

TravLmtPlus

11
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Segment Display Fault Action to Reset Bridge Disabled FM-3 Display
I\‘/ l Ay Normally on for one
' /'\I AllOn second during power up Yes
T ** Fault **
": M3 **xx* Depend on Fault

Fault Descriptions

¥ Flash Invalid

Thisfault indicates that the firmware checksum has failed. Use the Tools Program Flash
menu item from Emerson Motion Control PowerTool S® to reprogram/upgrade the firmware
stored in flash memory. If this problem persists, call EMERSON Motion Control. A common
cause would be an interrupted F/W Flash upgrade (cable disconnected during an upgrade
process).

WA Watchdog Timer

The watchdog timer ensures that the firmware is operating normally. If the firmware fails to
reset thistimer every 10 ms, the drive hardware will be reset, al inputs and outputs will be
cleared (“Off"), and a Watchdog Timer fault is generated.

T Power Up Test

This fault indicates that the power-up self-test has failed. This fault cannot be reset with the
reset command or reset button.

N NVM Invalid

At power-up the drive tests the integrity of the non-volatile memory. Thisfault is generated
if the contents of the non-volatile memory areinvalid.

3 FM-3 Fault

A 3will bedisplayed in the segment display on the E Series drive when the FM-3 experiences
afault. See the table above for more information about the various faults.

12
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L Invalid Configuration

The FM was not on this drive during its previous power-up and it is not known if the setup
datain the FM matches the drive and motor to which the FM is now attached.

This can aso happen when a FM is removed from a drive and the drive is powered-up.

To reset the fault, create or open a configuration file with the correct drive and motor
selections and downl oad the configuration to the FM or drive. If you are certain that the setup
datain the FM or drive matches the system configuration, press and hold the E Seriesdrive's
Reset button for 10 seconds (until the fault is cleared).

Caution

Damage may occur to the drive, motor or both if the fault is cleared using the Reset button
when the setup datain the FM does not match the current drive and motor.

Z Power Module

Thisfault is generated when a power stage over-temperature, over-current or loss of power
stage logic supply occurs. This can be the result of a motor short to ground, a short in the
motor windings, a motor cable short or the failure of a switching transistor.

It can also occur if the drive enable input is cycled "Off" and "On" rapidly (>10 Hz).

H High DC Bus

Thisfault will occur whenever the voltage on the DC bus exceeds 440 VDC. The most likely
cause of this fault would be an open shunt fuse, a high AC line condition or an application
that requires an external shunt (that is, alarge load with rapid decel eration).

L Low DC Bus

Thisfault will occur whenever the voltage on the DC bus drops below 96 volts. The most
likely cause of thisfault isareduction (or loss) of AC power. A 50 msdebouncetimeisused
with this fault to avoid faults caused by intermittent power disruption.

H Encoder State

Certain encoder states and state transitions are invalid and will cause the drive to report an
encoder state fault. Thisis usually the result of noisy encoder feedback caused by poor
shielding.

13
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E Encoder Hardware

If any pair of encoder lines are in the same state, an encoder line fault is generated. The most
likely cause isamissing or bad encoder connection.

M Motor Overtemp

Thisfault is generated when the motor thermal switch is open due to motor over-temperature
or incorrect wiring.

AN RMS Shunt Power

Thisfault is generated when RM S shunt power dissipation is greater than the design rating of
theinternal shunt.

O Overspeed

This fault occurs when the actual motor speed exceeds the Overspeed Velocity Limit
parameter. This parameter can be accessed with PowerTools FM-3 software.

F Max Following Error

Thisfault is generated when the following error exceeds the following error limit (default
following error limitis.2 revs). With PowerTools FM-3 you can change the Following Error
Limit value on disable in the Position view.

L Travel Limit +/-

Thisfault is caused when either the + or - Travel Limit input function is active.

b All"On"

Thisisanormal condition during power up of the drive. It will last for less than 1 second. If
this display persists, call EMERSON for service advice.

14
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FM-3 Specific Fault Descriptions

EN -12/0/4| ADR01
VCHERCHNNREN
sElcluRr| | [QuliickK

Figure5: FM-3 display is used to display drive and FM-3 faults

Traj Fault

This fault occurs when the drive has received trgjectory data from the FM-3 that indicates a
problem. Check the user units, velocities, accels and decels for correct values.

ISR Overrun

Thisfault is generated when a module flash memory problem occurs. To correct, replace the
FM-3.

OutofSync

Thisfault is generated when the system isout of sync. To correct it, pressthe reset button and
check the configuration.

ProgramFault

This fault indicates an FM-3 user program fault. For example the program is attempting to
divide by zero, or overflows and math errors caused by numbers that are too large, or non-
existing parameters.

Programinvalid

The user program in flash memory will not run. Download the User Program again using
PowerTools FM-3. A common cause of this problem could be an interrupted configuration
download, such as a cable being disconnected during a download.

15
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Brake Operation

MG motor brake operation is controlled by the Brake Rel ease and Brake Control destinations.
These destinations can be used together to control the state of the Brake source. The table
below shows the relationship between the Brake sources and destinations (see “ Diagnostic

Display”).

@ Note

No motion should be commanded while the brake is engaged.

Brake Release Destination Off On

Brake Control Destination On Off On Off
Drive Power Enablcd 0 ! ! !

i Disabled 0 0 1 1

Brake Release

The Brake Rel ease destination function will rel ease the brake under all conditions. When this
functionisactive, the Brake output will be on (that is, release brake). This function overrides
all other brake control, thus allowing the brake to be released while a fault is active or the
power stage is disabled. See also Brake source function.

Brake Control

The Brake destination function, when active, will engage the brake unless overridden by the
Brake Release function. Thisfunction letsyou externally engage the brake while allowing the
driveto also control the brake during fault and disabled conditions.

Brake

The Brake source function is used to control the motor holding brake. If the Brake function
is off, the brake is mechanically engaged. When the brake is engaged, the diagnostic display
on the front of the drive will display a“b”.

Thedrive outputs are limited to 150 mA capacity, therefore, a suppressed relay isrequired to
control motor coil. EMERSON Motion Control offers arelay, model # BRM-1.

16
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Analog Outputs

The drive hastwo 10 bit Analog Outputs which may be used for diagnostics, monitoring or
control purposes. These outputs are referred to as Channel 1 and Channel 2. They can be
accessed from the command connector on the drive or from the diagnostics output pins
located on the front of the drive.

Each Channel provides a programmable Analog Output Source. (In early releases, the FM-3
analog output is fixed at the default selections.)

Default Analog Output Source:
e Channd 1 = Velocity Feedback

» Channel 2 = Torque Command

Output Source Offset Scale
1 Velocity Feedback 0 600 RPM/volt
2 Torque Command 0 30% /volt

Each channel includes a programmable Analog Output Offset and an Analog Output Scale.
Thisfeature allows you to “zoom in” to adesired range effectively increasing the resolution.
The unitsfor both of these parametersis dependent upon the Analog Output Source selection.

Analog Output Offset units:

» Veocity Feedback = RPM

» Torque Command = Percent of continuous torque
Analog Output Scale units:

» Velocity Feedback = RPM/volt

e Torque Command = Percent of continuous torque/volt
Example:

Y ou could use the Analog Outputsto accurately measure vel ocity overshoot. For example, to
measure atarget vel ocity of 2000 RPM at aresolution of £10V =+200 RPM do the following.

1. Selected Velocity Feedback for the Analog Output Source.
2. Set the Analog Output Offset to 2000 RPM.
3. Setthe Analog Output Scale to 20 RPM/VOLT.

Thiswill provide an active range from -10 to +10 Volts to represent 1800 to 2200 RPM.
Therefore, the measured resol ution has been increased.
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Diagnostic Analog Output Test Points

The DGNE cable was designed to be use with either an oscilloscope or ameter. Thewiresare
different lengths to avoid shorting to each other. However, if signalsdo get shorted to GND,
the drive will not be damaged because the circuitry is protected.

—— Channel #2

— Analog GND

— Channel #1

Figure 6: Diagnostic Output Test Points
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Drive Faults

TheActive Drive Faultsdialog box isautomatically displayed whenever afault occurs. There
are two optionsin this dialog box: Reset Faults and Ignore Faullts.

FM-3  [Axis_1.fm3] IH[=] B3 |
— Active Fault
B Az 1
EIE‘ Setup

e B User Units

! Position
Welocity
Famps

!
!
E Torque
!
i

Tuning

----- TR Variables
G- 140 Setup
(¥ Mation

El--- Programs

Figure 8: Active Drive Faults Dialog Box

Resetting Faults

Some drive faults are automatically reset when the fault condition is cleared. Others require
drive power to be cycled or the drive to be “rebooted” to be cleared. If you wish to continue
working in the PowerT ool s software without resetting the fault, click thelgnore Fault button.

To reset faults that can be reset with the Reset Faults button, ssmply click the Reset Faults
button in the Drive Faults Detected dialog box or push the Reset button on the front of the
drive where the fault occurred.

Viewing Active Drive Faults

To view all active drive faults, select the View Faults command from the Device menu. The
dialog box displayed is the same as Active Drive Faults dialog box described above.

Rebooting the Drive

To reboot the drive, cycle power or select the Reboot Drive command from the Device menu.
This command reboots the drive attached to the active Configuration Window.

Error Messages

PowerToolswill pop-up an error message box to alert you to any errorsit encounters. These
message boxes will describe the error and offer a possible solution.
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The terms below appear in the list the of common problems you might encounter when
working with PowerTools software along with the error message displayed, the most likely
cause and solution.

Assign means to set avalue using an equation. For example, x = 2, you are assigning the
valueof 2to x.

A Boolean valueisavaluethat representstwo states such as On or Off. Inthe FM3thereare
three variable types that have Boolean values. They are Boolean Variables, Input Event
Variables and Output Event Variables. They all have a Boolean Vaue and can be used in
equations to assign their Boolean value to another variable or in a conditional test.

In an equation, conditional tests such as (vel > 3.1) become Boolean values.

In FM3 Programming, unquoted text names are used to represent Boolean constants. Several
different names are available. They all represent the two Boolean states and therefore are
interchangeable.

An Expression isacollection of mathematical operands (variables, constants and numbers)
and operators( +, -, *, <, >, etc) that form avalue. Theright hand side of an equation (to the
right of the =) isan expression.

The Parser isan internal component of PowerTools software that reads your program text
file and generates executable code used by the FM3 Module firmware. The parser detects
errors that are reported to you as Red Dot Error Messages.

Y our program errors are displayed in the program view in Red Dot Error Messages. They
are indicated with red dots. To get further information on the cause of the error you use the
programming tool bar’s red dotted question mark. Thisis an on/off setting that enables error

message displays and application help messages.

Non-Programming Error Messages

These messages occur while you are working in aview other than the Program View. The
Program View has error messages specific to it, and they are described in a Programming
Error Messages section. The Popup messages are listed below.

Can Not Add Index, until current is valid.,
Can Not Add Jog, until current is valid.,
Can Not Add Program, until current is valid.

The current View must be valid before you can create a new instance of Index, Jog or Home.

Error: The maximum limit of Instances is reached.

The number of Index instances, Jog Instances and Home Instancesislimited. If you attempt
to add an instance and the number of existing instancesis at the maximum, you will get this

message.
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Programming Error Messages

These Red Dot Error messages occur while you are working in the Program View.

When creating a program, the parser is executed when you left mouse click, whenyou arrow
off the current Line, when you enter the carriage return, when you paste or when you drop a
drag source. The parser detects errors and marks the line with a“Red Dot”. To get further
information on the cause of the error you use the programming tool bar’ sred dotted question
mark. Thisis an on/off setting that enables error message displays and application help

messages.

Error: Your Application is not valid to download ...

This message lets the user know that there are errors such as"Red Dot" errorsin one or more
programs that prevent the program from being downloaded to the module. The message will
provide more information such as which program isinvalid to help the user correct the
problem.

FYI: Your Application has ...

This message lets the user know that there are errors such as"Red Dot" errorsin one or more
programs. The operation (i.e. file save) was completed, however other operations such as
download would fail for this application. The message will provide more information such
aswhich program isinvalid to help the user correct the problem.

Error: A FM3 number’s decimal Point resolution can not be greater than ten

The FM 3 does not use standard floating point. It uses Integer arithmetic to prevent round off
errors. Decimals are used, but decimal point position is handled separately from the integer
value. Zero putsthedecimal point to thefar right. Ten putsthe decimal point at thefar left.
The mantissa must be between -2147483648 and 214748364. The decimal point position
must be between zero and ten.

Error: A FM3 number’s mantissa must be between -2147483647 and
2147483647.

The mantissa must be between -2147483648 and 214748364. The decimal point position
must be between zero and ten.

Error: A numeric variable can only be assigned a numeric value

The Variableisanumeric. It only accepts types consisting of numeric values.
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Error: A string variable can only be assigned a quoted text string

The Variableisstring. It only accepts types consisting of text strings.

Error: Can only compare(>,<,etc) numeric results

This message occurs in conditional Expressions (i.e. If then). Variables are type identified,
S0 equation and assignments (x = 9) can be verified. Inan expression only numerical values
can be compared for greater than and |ess than conditions.

Error: Couldn't find named Variable

Could not find the variable.

Error: Couldn't find named Variable from Text

Could not find the variable defined by program text.

Error: Destination Event variables can only be assigned an Event or Boolean

The Variableis an Input event. It only accepts types consisting of Boolean, and events.

Error: Program Instance does not Exist

Y ou attempted the “ Call Program.#”, but the program does not exist.

Error: Single value expressions can only be Boolean constants, Events or
Boolean variables

This message occurs in conditional Expressions (i.e. If then). Variables are type identified,
S0 equation and assignments .(x = 9) can be verified. In an expression you can use single
variables without a comparison, but , then they must be a Boolean constants, Events or
Boolean variable.

Error: String does not represent a predefined name..

The string needs to match one of the defined strings on record in the FM 3 Registry data base.

Error: String is not a selection.

The string matches one of the defined strings, but that string is not a selection.
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Error: Syntax error encountered

Parser Error Message. The Parser can not understand your text sequence.

Error: Text Strings are limited to 12 characters...

To change aName you assign aquoted text string to that name. In FM3, text strings arefixed
at 12 characters. If you use fewer than 12 characters, blanks are automatically inserted. An
error occursif you attempt to use more than 12 characters.

Error: The Boolean variables can only be assigned an Event or Boolean value.

The Variable only accepts types consisting of Boolean, and events.

Error: The destination variable does not accept Data

The Variable sinternal data type attribute was not found.

Error: The destination variable does not accept negative numbers

Y ou attempted to assign a negative number to an unassigned variable .

Error: The destination variable is Read Only

This message occurs when trying to assign avalue to aread only variable.

Error: The destination variable only accepts a numeric value

Error: The destination variable only accepts a Boolean or Event value

Error: The destination variable only accepts quoted "text"

Error: The destination variable only accepts selection text
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Error: The destination variable's resolution is less than the resolution of the
number

Y ou attempted to assign anumber with agreater resolution of decimal pointsthanthevariable
will accept (ieindex.0.vel = 2.34567). The User Units setup will allow you to define the
desired decimal point resolution.

Error: The number is outside the range of the destination variable

Y ou attempted to assign anumber that isoutside the variabl €' srange. To determine the range
comment out thisinstruction and use the red dot help on the variable.

Error: The mix of variable or expressions types can not be added or
subtracted

Thismessage occursin equations. Variablesaretypeidentified, so equation and assignments
(x =9) can be verified. Inan equation only numerical values can be multiplied or divided.
Booleans, Selections, text and events can not be added.

Error: The mix of variable or expressions types can not be compared(=)

This message occurs in conditional Expressions (i.e. If then). Variables are type identified,
S0 equation and assignments (x = 9) can be verified. Inan expression numerical, Boolean and
event values can be compared for equality conditions. Selections and text can not be used.

Error: The mix of variable or expression types can not be multiplied or divided

Thismessage occursin equations. Variablesaretype identified, so equation and assignments
(x =9) can be verified. In an equation only numerical values can be multiplied or divided.
Booleans, Selections, text and events can not be compared.

Error: The Source Event- <variable name> can only be assigned <max
number> times

The limits to Source Event assignments are the number of destinations assigned to asingle
Output event islimited. Generaly thisisthree. For Selectionsitisone. The Waitfor
Instruction temporarily assignsits Output Event Operands. Thisis subject to the assignment
limitations. To use an Output Event in awaitfor instruction, there must be at least one free
assignment.
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Error: The Selection variable can only be assigned a Selection value.

The destination variable only accepts selection values. Selection values are fixed unquoted
text. The selection text must exactly match the available selections of the Destination
variable.

Error: This instance does not exist.

This variable is referencing an instance that has not been created in your application. For
example “Index.9.vel” theinstance 9 of index has not been defined.

Error: This is not a fully qualified variable.

To use avariable it must be fully defined. Some variables are global variables and only the
name is defined. Other Variables require a name.name convention. Other variables require
an instance number (index.1.vel). All the components identifying the variable must be
available to qualify the variable.

Error: This variable cannot be assigned a selection value

The variable that you are attempting to define with a selection does not accept selection
values.

Error: This variable type cannot be assigned a value

The Variableis of atype that does not accept any assignments. A Source Event variableis
an example. You can not assign avalue to an output event.

Error: The selection is not valid for this variable

The variable that you are attempting to define with a selection does accept selection values.
However the selection you are attempting to use is not accepted by this variable.

Error: Trying to assign a selection variable with bad selection data

When checking to seeif the selection goes with the destination variable, the sourceis not a
defined selection for the destination variable.
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Online Status Indicators
Global Where Am | Button

The Program View, when online and executing a program or sequence of programs, can
display current program status. Pressing the Where Am | button on the PowerTools FM-3
toolbar creates a blue triangle that appears on the line of the program currently being
executed.

The Global Where Am | can be used for diagnostics. When the user needs to know where in
acomplicated program the drive is or when the user wishes to follow the logical flow of the
program.

Motion Status

While the drive is online, the name of the program currently running or the motion type
currently running will appear in the status bar at the bottom left corner of the PowerTools FM-
3 screen.
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Specifications

Power consumption: 3W from E Series drive power supply.
1/O Supply Voltage: 10-30 VDC.

Function Electrical Characteristics
ON State Voltage 10-30 vVDC
ON State Current 2mA-6.5mA
Inputs

OFF State Voltage 0-3vDC
OFF State Current 0-400pA

Max. ON State Voltage 1/0 Supply Voltage -1.5V

Outputs Max. ON State Current 150mA
Max. OFF State Current 100pA

Dimensions and Clearances
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2.5)

L TS

e

@®@

- -

Programming Module
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3.00 (76.2) needed for
cable clearance

< 8.15 .
(207.01)
—> 0.35
0.41 (175.3) 195
O e IV Aoty
® (8.9) 1.7 (41.6) | 0.25 185
64) ¥ (47.0)
A A
R R 6
(66.0)
gm
<Q
e
R
11.20 °
o S £ (284.5) EE N
CAUTION

1.0 (25.4)
Minimum

Model A Model B C

EN-204 | 2.93(74.4) AllDrive | TIA Cable CMDX | AX-CEN
EN-208 | 3.43(87.1) Models CO0485-XXX | CMDO | CDRO
EN-214 | 3.93(99.8) 2.5(63.5) |[3.5(88.9)[1.75 (44.5)

N

Maintain a 2.0 (50.8)
clearance above
and below drive for
wiring and ventilation

EN-204 Adr@l]
HEG -
COFT

GLH CE)

FVI-3
A

4v>

Programming Module

MO Y —

U
\— 0.20 Dia. Typ.

4 places

Dimensions in () are millimeters
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Specifications

Cable Diagrams

E Series Drive
w/ FM-3

E Series Drive
w/ FM-3
SCS-x
Encoder

Sync.
Output

SNCE-xxx
15', 25' or 50"

SNCO-003
P

SNCI-003 SNCI-003
3 2

SNCDE-001~5 E Series Drive

Customer
Supplied
Cable

SNCO-003
P

E Series Drive

E Series Drive W/ EM-3

CMDX-xxx

Command
Connection, J5

(Shown larger than scale)

SNCLI-003
3
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SNCE-XXX Cable
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Specifications

SNCO-003 Cable

CI) ) ¢ | |

8 PIN PLUG 9 PIN DB
] BLACK ¥ JA [ ]
A S i LR
S E 2] | -a
R RED y s
3 |[5—H ORANGE P H 51| -B
17 E ‘ ‘ YELLOW I»P E +7
-7 7 GREEN ‘ ‘ 7 -7
GND |8 BLUE i H—8| | GND
e kP T 1=
+5 VDC 4 W VIOLET W 4 +5 VDC
N DRAIN WIRE e
D o
CONNECTOR ZZEL tﬁCDNNECTDR
METAL SHELL SHELL

SNCI-003 Cable

L
[ B || |
(F::TT\*Agf

8 PIN PLUG 9 POS DB

YA e BLACK ¥ /1 N
N sown p° A
in 3 | | RED v | | 31 4B
| DRANGE 4" 5] | -3
+7 6 YELLOW ¥ 5 +7
= GREEN P L =] 2
GND || — : 8[| GND

+5 VDL |[4 vioer ° | s vac

DRAIN WIRE LJ }
LﬁCDNNECTDR
SHELL

CONNECTOR | ii
METAL SHELL _J
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SNCLI-003 Cable
I mm—:
8 PIN PLUG
A ? BLACK ¥ o) +A
T ; ; BROWN _ § " ; ; A
7 =1 RED ¥ +B
-3 ? } } ORANGE i»P i i -B
7 e YELLOV ¥ +7
= =1 | | GREEN 153 L] -7
GND B } } BLUE IrP i i GND
5 VDC VIOLET +5 VDC
DRAIN WIRE L SHIELD

4]
CONNECTOR J ~
METAL SHELL
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CMDX-XXX Cable

l_ 120 MIN ¢4%)
PIN 1 “ 140 MAX (430

=25 MAX @X>

- st
MALE
CPINS)
COLOR CODE

(1] }P (1 | RED/BROWN STRIPE

2 2 | BROWNIRED STRIPE
[3] *H. |3 | BLACK/BLUE STRIPE
| 4 ' | 4 | BLUE/BLACK STRIPE

6 —_——— 8 | WHITE/ORANGE STRIPE
[21 | r [ | [21] 0 AITE STRIPE /2\
'8 | }P i 7 |8 | PURPLE/BLUE STRIPE*
9 9 | BLUE/PURPLE STRIPE*
(11 | }P [11_| RED/BLUE STRIPE

12 12 | BLUE/RED STRIPE
[16 | . 716 | BLACKIGREEN STRIPE

17 17 | GREEN/BLACK STRIPE
[18 | ‘o [18 | BLACKIBROWN STRIPE
[19 | I (19 | BROWN/BLACK STRIPE
[23] *H, O 110 23 | PURPLE/ORANGE STRIPE*

4 _ 24 | ORANGE/PURPLE STRIPE*
[25 | *H. [25 | BLACK/IRED STRIPE

39 39 | RED/BLACK STRIPE
[27 | }P 01 [27 | PURPLE/GREEN STRIPE *
a1 _ 4 URPLE STRIPE *
|34 | - (34 | YELLOW/BLUE STRIPE
32 32 | BLUE/YELLOW STRIPE
|33 ] . (33 | YELLOW/BROWN STRIPE
|31 | L [31 | BROWN/YELLOW STRIPE
|37 | I,p 11 '37 | PURPLE/BROWN STRIPE*
38 _ 38 | BROWN/PURPLE STRIPE*
[40 | *H, i i 40 | PURPLE/GRAY STRIPE *
26 26 | GRAY/PURPLE STRIPE *
[14 | *H. O 1110 (14 | WHITE/BLUE STRIPE

15 S 15 | BLUE/WHITE STRIPE
|29 | }p i 8 (29 | WHITE/RED STRIPE

28 28 | RED/WHITE STRIPE
[43 | }P GO T [43 | WHITE/GREEN STRIPE
44 I e 4 IITE STRIPE
[20 | }P [20 | YELLOW/GRAY STRIPE

GRAY/YELLOW STRIPE

P1 MALE 44D

NC
NC
NC
NC
NC

P2 MALE 44D

Specifications

FUNCTION

INPUT /O 1

INPUT /O 2

INPUT /O 3

INPUT I/O 4

RS-485+

RS-485-

MOTOR ENCODER OUTPUT A
MOTOR ENCODER QUTPUT A/
EXT ENCODER 200mA max +5V
EXT ENCODER 200mA max COMMON
DRIVE ENABLE INPUT
OQUTPUT /O 3

OUTPUT 1/O 2

OUTPUT /D 1

MOTOR ENCODER OUTPUT B
MOTOR ENCODER OUTPUT B/
SYNC ENCODER INPUT 2
SYNC ENCODER INPUT Z/
SYNC ENCODER INPUT A
SYNC ENCODER INPUT A/
24V i/l0

ov /o

24V /O

oV /o

MOTOR ENCODER OUTPUT Z
MOTOR ENCODER OUTPUT Z/
SYNC ENCODER INPUT B/
SYNC ENCODER INPUT B
COMMAND INPUT -

COMMAND INPUT +

ANALOG OUT AG 1 AND 2
ENV+

ANALOG OUT 1 +

ANALOG OUT 2 +

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

NOT CONNECTED

NOT USED

@ Note

Some CM DX cablesmay have White/Y ellow and Y ellow/Whitewiresin place of the White/Orange

and Orange/White shown in the figure above (pins 6 and 21).
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CMDO-XXX Cable

——25 MAX

i

120 MIN @
140 MAX @)

>

el
RIS
ooeos itz
RRXXKRK)

63 MAX

COLOR CODE

RED/BROWN STRIFE
BROWN/RED STRIPE
BLACK/BLUE STRIPE
BLLUE /BLACKE STRIFE
WHITE /ORANGE STRIPE
ORANGE WHITE STRIPE
PLRRLE “BLLUE STRIPEW
BLUE /FURPLE STRIPEX
REO/BLLE STRIPE

BLLUE /RET STRIPE
BLACK/GREEN STRIPE
GREEW/BLACK STRIPE
BLACK/HROWN STRIPE
BROWNABLACK STRIPE
PLRPLE “ORANGE STRIFE®
ORANGE “PURPLE STRIPE¥
BLeCE/RET STRIPE
RED/BLRCK STRIPE
PURPLE “GREEN STRIFE ¥
GREEN/PURPLE STRIPE
YELLOW/BLUE STRIPE
BLUE /VELLOW STRIPE
YELLOW/BROWN STRIPE
BROWNAYELLOW STEIPE
PLRFLE “BROKN GTRIAE¥
BROWN /PLRPLE STRIPE¥
PLRALE “GRAY STRIPE ¥
GRAY/PURPLE STRIPE ¥
WHITE #BLUE STRIFE
HLUE/WHITE STRIFE
WHITE/RET STRIPE
RETO/WHITE STRIPE
WHITEAGREEN STRIPE
GREEN/WHITE STRIPE
YELLOWAGRAY STRIPE
GRaY “YELLOW STRIPE

i

i

i

i

i

®

1N 1) ) T o S TS T3] Y =Y ] N ) ] ) ) R S ) T ] T o] G P P P ] —
T e e

wm
=
Il
=

e

3”3595’3’

Al MaALE 44T

SOLOER SIOE

FUNCTION

INFUT 170 |

INPUT 140 2

INFUT 140 3

INPUT I40 4

RS- 485+

RE-485-

POTOR ENCODER OUTPUT &
MOTOR ENCODER OUTPUT A/
EXT ENCOTUER 2PBnmg max +GW
EXT ENCODER ZB@nA max COMMON
TRIVE ENABLE INPUT
ouTPuT 140 3

OuTRUT 140 2

ouTPuT I70 1

NMOTOR ENCOOER OUTPUT B
WMOTOR ENCODER OUTPUT B
SYNC ENCODER INPUT T
SYNC ENCOOER INPLT Z#
SYNC ENCODER INPUT A
SYNC ENCOOER INPUT AS
24v I/0

gy 10

24v I/0

By I-0

NOTOR ENCODER OUTPUT 2
MOTOR ENCOODER OUTRUT Z/
SYNC ENCOODER INFUT B
SYNC ENCOTER IMPUT B
COMMaMT IKPLT -

COMMAND INPLT <+

AMALOG OUT AG | sNO 2
ENv+

ANALOG OUT |+

AMALOG OUT © 4+

NOT LSED

NOT LSED

NOT LUSED

NOT LSED

NOT LUSED

KOT LSED

NOT LSED

KOT LSED

NOT LSED

KOT LSED

Note

Some CMDO cables may have White/Y ellow and Y ellow/Wh
and Orange/White shown in the figure above (pins 6 and 21).

itewiresin place of the White/Orange
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CDRO-XXX Cable

| g¢

WIRE COLOR SOLID/STRIPE

N

N al A~
I . BLU/PUR I 1
L [ ¢ e [ 5
L ,  ORG/PUR i B
[ ] v PUR/ORG [ 23
m . BRN/PUR m ol
L1 [ &7 pureen [ ] || 37|
[ N RED/BLU [ m
m TP BLU/RED M =l
il 4 GRN/BLK il o
[ P BLK/GRN [ il
I . W/ I Il
Ll [ " st [ sl
|| N WHT/RED |1 29
L [ ] P RED/WHT T W [Read
[ L ORY/YEL L =
[ 7 YEL/GRY [ 4
m L CRY/PUR m B
] " PUR/GRY ] =2
Ll Ll 40|
[ N BLK/BRN [ —
H v BRN/BLK H %
i L BRN/YEL i il
[l TP YEL/BRN [ =l
L Ay WHT/GRN AL a3l
2 143]
Ll [ Y ”
[ =, GRN/PUR = B
L [ 57
[ [l —
N ~J

LJ DRAINS L) N/

Irp = TWISTED PAIR

Specifications

ENCODER
ENCODER
ENCODER
ENCODER
ENCODER
ENCODER

OuTPUT
OUTPUT A
OUTPUT
OUTPUT B
OUTPUT
OUTPUT Z
ENCODER +5VDC SUPPLY
ENCODER SUPPLY COMMON
1/0 SUPPLY +

DRIVE ENABLE INPUT
ANALOG COMMAND INPUT —
ANALOG COMMAND INPUT +
DIAGNOSTIC OUTPUT COMMON

INPUT #4

OUTPUT #1

PULSE INPUT B
PULSE INPUT B/
OUTPUT #2

OUTPUT #5

/0 COMMON —
1/0 SUPPLY +
DIAGNOSTIC OUTPUT
DIAGNOSTIC OUTPUT 2
PULSE INPUT A/
PULSE INPUT A
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TIA-XXX Cable

—25 MAX @X>—=

PIN 1 I 120 MIN <4X>
140 MAX (450

L—@L‘SS MAX (@X> END VIEW

FEMALE
END VIEW (SOCKETS)
MALE
(PINS)

m|— |~ || 0| fwiruln

SHELL SHELL
MALE OB-9 COMN FEMALE 0B-9 CONN

DDS-XXX Cable
[l [ 0 N

B ) G =

| O I I

q P3
SHELL || pB-9 MaLE
DRAIN at
WIRE
mackll oy
=
3
WHITE T 485+
BLUE My
|

5| GND
[2] rx

3| 7

z 485+
i 485-
[e]
7]
E
L8]

DB-9 FEMALE DB-9 MALE
pe P1
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TERM-H (Head) Terminator

Specifications

~—12p— 78 R195
* il il [T il il *
67 — + 66
i @@ TERM-H y
% U ] 0 ] O
PIN #1 T
= e0 67 REF 120-.140 MAX (2>
S ﬂ ﬂ S | GND
c 2| RIIN RX)
3 ‘ J 3| T OUT (TX)
4 ?RE‘M‘ 4] 485+
a * & ‘ 9 | 485-
B \ 6| +5V
7 ‘ ‘ 7 | NOT USED
I | | NOT USED
8 H \ B | NOT USED

EHELLJ 777777
OB-9 N

ALE
&l

TERM-T (Tail) Terminator

~—1l2e —

ML T

P

R.195

o Im

[ ]
67 (S YAAARAYE, I
- TERM-T

I

+ ‘6*6 ‘

78
il
0 0 N 0 0
PIN #1 /ﬂ [U] L]
20 67 REF - 120~ 140 MAX <a>]

PIN #1

77}]\ 5 | GNO

2| RIIN (RX)
3| T OUT (TX)

4| 485+

485-

NOT USED
NOT USED

m|—[~]o] o] ]w]mu]w

9
B | +5v
7
|
[z}

NOT USED

SHELL—& — — — — ——

0B-9 MALE
Bl

—— SHELL

D0B-9 FEMALE
P2

Note

See the "Multi-drop Communications" section for resistor values.
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CMDS-XXX Cable

[ ’ ]ﬂﬂ i 5 n o 3 ¢

CENTER LOGO IN
AREA SHOWN

[——2.0£0.25

NAT E
N/C F
N/C [
GRENA/YEL |O
A
g
C

3EN
BLK
HLU

CMMS-XXX Cable

2,

T E
T ﬂﬂﬂ EM?& ] 3 ¢

f——2.0+25—

CENTER LOGO IN
AREA SHOWN

NA/C
NAT
N/C
GRNSYEL
HREN
BLK
BLU

Ml |=|O|B T m

fAS AN IV F

SHELL
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Specifications

CFCS-XXX Cable

3.16 2.24

[ﬁﬂ 087 1 ? :1‘744— T
@Eﬂﬂﬂjﬁﬂﬁﬂ sl | [ ] 3§ 1T 10
) =

0.125 MIN
0140 MAX

I
[l

O]

/EIVERALL TIN/COPPER BRAID

SHELL- ——

BLU B TT ————= "l_‘p “““ 7 -lnl 1[BLU
ORN CH+ Y =—==—==—====+r{10[ORN
GRN N : : .".______'I__p_____.". : : 2| GRN
BRN P E=—o========5""TT111| BRN
BLK Mt .’*.‘_““"l_;““_‘r‘. 3] BLK
YEL U G = =i YEL
WHT/BRNE |- i_,, L4 [WHT/BRN
BRN/WHT |R —13| BRN/WHT
WHT/GRY [F |- i_,, LS| WHT/GRY
GRY/WHT [SH —HI4[GRY/WHT
RED/ORN |G |- i_,, 6 | RED/ORN
ORN/RED [H|- 15[ ORN/RED
RED/GRN OF{RED/BLU |-~ [ | = T Z|RED/BLU
LARGE BLU/RED | T H—+—29—==—===—===F=+++—1117| BLU/RED
18 GA RED/GRN [A |- 5 49| RED/GRN
PAIR GRN/RED [V i L L 116| GRN/RED
nve T o= Y eve
N/C D 18| N/C
N/C J 19| N/C
N/C W 20[N/C
N/C X 21 N/C
N/C Y ‘Z_ 22| N/C
DRAINS |7 23 N/C
24 N/C
eI N/C
eI N/C
CASE

|-P = TWISTED PAIR
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CFCO-XXX Cable

24

173

' o
PLUGGING SIDE ;\m¢

| \ 5 ?

1] BLU ) "I_ A

10 ORN t |I\_/| _____ ______I\JI —t

2 GRN : : S ____;__,’\, : :

u BRN | |I\‘/I===========I\jI [

3] e Y T +——

12| veL — L L

2 | WHT/BRN : : i_P : :

13| BRN/WHT — +—1

S [wHT/GRAY : : i'P : :

14 [GRAY/WHT — —

6 | RED/ORN — l T

15| ORN/RED : : il : :
RED/GRN OR| 7 | RED/BLU ——
LaRGE 17| BLU/RED : : 1 ______I____'V' : :
PAIR 9 | RED/GRN o i_P I

16 | GRN/RED —t —

8| wc ol LJ

18 N/C

9] NC

20| w/C

21 N/C

22| N/C |~P = TWISTED PAIR

23 ~ec

24| nN/C

25| N/C

26 N/C

CONNECTOR SHELL
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CFOS-XXX Cable

|

Specifications

M

D%%{J}H H%Ijg I <‘;5>\ (LiB) ]
i

LARGE
1B GA
HAIR

REDO/GRN OR

YEL

WHT /HRN

BRNAHT

WHT /GRY

GRY AHT

;

FED/ORN

ORN/RET

T

FED-HLU

BLU/RETD

T

RET/GRM

GRM/FET

N/C

N/C

MN/T

N/C

MA/T

MNAC

ORHAINGS

SOLOER SI0E
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Vendor Contact Information

Schaffner (AC Line Filters)
(800) 367-5566 or (201) 379-7778 www.schaffner.com

Cooper Industries, Inc.
Crouse-Hinds Division (Cable Shield Grommets)
(315) 477-5531 www.crouse-hinds.com

Bussman

P.O. Box 14460

St. Louis, MO. 63178-4460

(314) 394-3877 www.bussman.com

Littlefuse

800 E. Northwest Hwy

Des Plaines, IL. 60016

(847) 824-0400 www.littlefuse.com

Wickmann USA

4100 Shirlel Dr.

Atlanta, GA. 30336

(404) 699-7820 www.wickmann.com

Corcom

844 E. Rockland Road

Libertyville, IL 60048

(847) 680-7444 WWW.COrcom.com
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Symbols
+/- Limit, 14
A

All"On", 14
Analog Output, 17

B
Brake Operation and Wiring, 16

C

Cable Diagrams, 31
CDRO-XXX Cable, 37
CFCO-XXX Cable, 42
CFCS-XXX Cable, 41
CFOS-XXX Cable, 43
CMDO-XXX Cable, 36
CMDS-XXX Cable, 40
CMDX-XXX Cable, 35
CMMS-XXX Cable, 40

D

DDS-XXX Cable, 38
Diagnostic Display, 9
Drive Faults, 20

E

Encoder Line Fault, 14
Encoder State, 13
Error Messages, 20

F

Fault Codes, 10

Fault Descriptions, 12
Firmware Checksum, 12
Following Error Fault, 14

H

High DC Bus Fault, 13

Installation Notes, 3
Introduction, 1
Invalid Configuration, 12, 13

L

Low DC Bus Fault, 13

M

Modbus Communications, 4

Motor Over Temperature Fault, 14

Index
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N W
Non-volatile Memory Invalid, 12 Watchdog Timer, 12
O

Over Speed Fault, 14

P

Power Stage Fault, 13
Power-Up Self-Test Failure, 12
Programming Error Messages, 22

R

RMS Shunt Power Fault, 14

S

Safety Considerations, vii
Safety of Machinery, vii
Safety Precautions, vii
Setup, Commissioning and Maintenance, vii
status codes
decimal point, 9
Ready, 9
Ready to Run, 9

T

TERM-H (Head) Terminator, 39
TERM-T (Tail) Terminator, 39
TIA-XXX Cable, 38
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Since 1979, EMERSON Motion Control, a subsidiary of the Emerson Electric
Company, has been aleader in the development and manufacturing of motion
control equipment and software. EMERSON Motion Control continuesto lead
the industry in supplying motion control devices designed to improve
production efficiency.

For moreinformation about EMERSON Mation Control products and services,
call 1.800.39-SERV O or contact our website at
www.emersondrivesol utions.com.

EMERSON Motion Control
Subsidiary of Emerson Electric Co.
12005 Technology Drive

Eden Prairie, Minnesota 55344
U.SA.

Sales; 952.995.8000 or 1.800.39-SERVO
Service: 952.995.8033
Fax: 952.995.8011

Printed in U.SA.

I-EMI'H!I:IN
= -—

MOTION CONTROL



