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The NX1F4X is a four axis stepper controller thap@ars as a node on a network. The available
networks, along with the corresponding AMCI partnfoers, are shown in the following table.

Network Part Number
ControlNet NX1F4C
DeviceNet NX1F4D

Ethernet NX1F4E

Profibus NX1F4P

Modbus TCP/IP NX2A4T

This unit receives profile data from the networkl @utputs step and direction signals or
Clockwise/Counter Clockwise pulses to a steppesedri Inputs on the module allow homing and
emergency stop operations. A differential incretaeencoder can be attached to the unit to provide
feedback information.

The NX1F4X uses 32 16 bit input words (34 will leguired in a ControlNet ControlLogix system) and
32 16 bit output words to communicate with the reetw The four channels are totally independent
from each other and can be configured and prograhtmperform different operations.

32-bit parameters are divided into two words, theshMBignificant Word (MSW) and the Least
Significant Word (LSW). The upper word (MSW) has t1000s places and the lower word (LSW) has
the 1s, 10s and 100s places. Negative values siga anagnitude format. That is, the Most Significa
Bit in the Most Significant Word will be set to ilwdte a negative value. For example:

Value MS.W LS.W
(decimal) (decimal)
-12,345 -32756 345
12,000 12 0
-12,000 -32756 0
345 0 345
-345 -32768 -345

Because the NX1F4X module does not use a non-efaémory, it must be configured at every power up.

Sample programs showing how to program the NX1F4Xute are available from the following page of

our website.

http://www.amci.com/sampleprograms.asp

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786
Tel: (860) 585-1254  Fax: (860)584-1973

Bin®ales @amci.com

page: 1



' wVvy || . .
NX1F4X Specifications
Four Channel Networked Stepper Indexer
Revision 2.0

General Information

Important User Information

The products and application data described inntlsisual are useful in a wide variety of different
applications. Therefore, the user and others resplenfor applying these products described hesgin
responsible for determining the acceptability facte application. While efforts have been made to
provide accurate information within this manual, EMassumes no responsibility for the application or
the completeness of the information contained hefidiroughout this manual the following two notices
are used to highlight important points.

WARNINGS tell you when people may be hurt or equipment negdmaged if the procedure is not
followed properly.

tell you when equipment may be damaged if the mhoeeis not followed properly. No
patent liability is assumed by AMCI, with respeztuse of information, circuits, equipment, or saftes
described in this manual. The information contaimétiin this manual is subject to change without
notice. UNDER NO CIRCUMSTANCES WILL ADVANCED MICR@ONTROLS, INC. BE
RESPONSIBLE OR LIABLE FOR ANY DAMAGES OR LOSSES,MLUDING INDIRECT OR
CONSEQUENTIAL DAMAGES OR LOSSES, ARISING FROM THESE OF ANY
INFORMATION CONTAINED WITHIN THIS MANUAL, OR THE UE OF ANY PRODUCTS OR
SERVICES REFERENCED HEREIN.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all dgment manufactured by it will be free
from defects, under normal use, in materials andkmianship for a period of [18] months. Within this
warranty period, AMCI shall, at its option, repairreplace, free of charge, any equipment coveyed b
this warranty which is returned, shipping charge=ppid, within one year from date of invoice, and
which upon examination proves to be defective itemial or workmanship and not caused by accident,
misuse, neglect, alteration, improper installabormmproper testing. The provisions of the
“STANDARD WARRANTY” are the sole obligations of AMIGnd excludes all other warranties
expressed or implied. In no event shall AMCI bélkefor incidental or consequential damages or for
delay in performance of this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, must
have a Return Merchandise Authorization numbereiddry AMCI. Call (860) 585-1254 with the model
and serial numbers along with a description ofpfmblem. A “RMA” number will be issued.
Equipment must be shipped to AMCI with transpodiattharges prepaid. Title and risk of loss or
damage remains with the customer until shipmergasived by AMCI.

24 Hour Technical Support Number

Technical Support, in the form of documents, FA§®] sample programs, is available from our
website www.amci.com 24 Hour technical support is also availablelos product. For technical
support, call (860) 585-1254. Your call will be eesed by the factory during regular business hours,
Monday through Friday, 8AM - 5PM EST. During nhonsiness hours, an automated system will ask
you to leave a detailed message and the telephanber where you can be reached. The system will
page an engineer on call. Please have your prododéel number and a description of the problem ready
before you call.
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Chapter 1: Hardware Overview
RS485(not used)
MULTI AXIS STEPPER
AM Cl N EXU S MOTION CONTROL /
_ y 0] V% . —Power
/ Axis 1 \O / A \O STATUS 123 4 Connector
Axis 3 Axis D I R
(@) (@) Sl gl
/ \/4 / \ ........ ./{ ............

- /

Channel LED Network Status and Interface

(4 places) (See the Network installation guides
at the end of this dociime

Power Requirements . The NX1F4Xrequires 1Amp @24Vdc to

operate.

Power Connector e 24Vdc is the recommended power supply

Pin Function voltage level. 30Vdc is the absolute
1 10 to 30Vdc maximum level.
2 DC Common « The Chassis Ground Pin is connected to the
3 Chassis Ground NX1F4X's body and must be connected to

your earth ground bus for proper module

_ operation.
NX1F4X LED Function
LED Function

Solid Green:  Unit OK

Flashing Green: Unit OK, but not communicating vitie
network

Status Solid Red: I\_/Ipd_ule_FauIt or Unit initialigj.

Initialization should last about 8 seconds
after power up

Flashing Red/Green: NX1F4X can’t communicate with

Network board
Solid Green: Channel OK, no motion in progres
Flashing Green: Channel OK, motion occurring
Slave Mode or Encodelidwer Mode
Channel . Enablgd .

Solid Red: Configuration Error or Commégraor

Flashing Red: Command Error Detected while amis
occurring. When the move is complete,
the LED changes to solid Red.
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Module Specifications
Environmental Conditions
Operating Temperature: 0 to 60° C
Relative Humidity: 5 to 95% (non-condensing)
Storage Temperature: -40 to 85° C
Stepper Outputs
5V differential line driver (3.5V to 4V typical optit level)
Maximum Output Current: 20mA
Maximum Output Frequency: 250KHz
Encoder Inputs
5V differential encoder only
A, B, and Z Maximum Input Current: 10mA per chan@Vdc
A, B, and Z Maximum Input Frequency = 1MHz
5Vdc supply: 200mA maximum
CW Limit Switch, CCW Limit Switch, Home Limit Switc h Sinking Inputs

Input Voltage Range: 7 to 24Vdc
Input Current: 5SmA
Response Time: 508
External Input Sinking Input (used for Controlled Stop or Encoder Capture opmia}
Input Voltage Range: 7 to 24Vdc
Input Current: 5mA
Response Time: 16
Emergency Stop Differential Input
Input Voltage Range: 7 to 24Vdc
Input Current: 5SmA
Response Time: 508
Throughput Time

The NX1F4X has a throughput time of 1ms. Thidistime between when a command is
received and acted upon.

Direction of Travel

The point of reference for determining the directid travel is looking at the motor's shaft.
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Output Signals

The NX1F4X module can be programmed to output efftep and Direction signals or CW / CCW
steps. There is no advantage to either type; yast simply configure the NX1F4X module to match
the input type of your driver. The two types @jrsls are illustrated below.

Step and Direction Output

Step Output

CCW Motion or Decreasing Counts

Direction Output

—— CW Motion or Increasing Counts

CW and CCW Step Outputs

Increasing Counts

CW Output

Decreasing Counts

CCW Output

Wiring

A breakout box is used to field connect the NX1FHG its input and output signals. A three foot 25
pin interface cable is used to connect the NX1Fal¥e breakout box. Four breakout boxes and cables
one for each channel, are included with each NX1F4X

The following tables show the wiring of the breakbax.

Pinout Connections of Breakout Box By Function

Pin # Function Pin # Function
1 +A Encoder Input 20 Input Common
14 | -A Encoder Input 8 Emergency Stop +
2 +B Encoder Input 21 Emergency Stop -
15 | -B Encoder Input 9 No Connection
3 +Z Encoder Input 22 No Connection
16 | -Z Encoder Input 10 +Step/CW output
4 +5Vdc Encoder Supply 200ma Max 23 -Step/CW adutpu
17 | Encoder Common 11 +Direction/CCW output
5 No Connection 24 -Direction/CCW output
18 | External Input 12 Shields
6 CW Limit Switch 25 No Connection
19 | CCW Limit Switch 13 No Connection

7 Home Limit Switch
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Pinout Connections of Breakout Box by Pin Number

Pin # Function Pin # Function
1 +A Encoder Input 14 -A Encoder Input
2 +B Encoder Input 15 -B Encoder Input
3 +Z Encoder Input 16 -Z Encoder Input
4 +5Vdc Encoder Supply 200ma Max 17 Encoder Common
5 No Connection 18 External Input
6 CW Limit Switch 19 CCW Limit Switch
7 Home Limit Switch 20 Input Common
8 Emergency Stop + 21 Emergency Stop -
9 No Connection 22 No Connection
10 | +Step/CW output 23 -Step/CW output
11 | +Direction/CCW output 24 -Direction/CCW outpuyt
12 | Shields 25 No Connection
13 | No Connection

Wiring Notes:

The NX1F4X module uses a 9638 differential lineveriin series with a X0 resistor for the
stepper (+/- step and +/- direction) outputs.

A Beldin 8302 or equivalent cable can be used tmeot the step / direction outputs to your
stepper driver.

Stepper signals are generally low voltage, low posignals. A cable carrying stepper signals
can be installed in conduit along with other lowygo cabling such as communication cables and
low power ac/dc I/O lines. It cannot be installacconduit with ac power lines or high power
ac/dc I/O lines.

To reduce or eliminate the influence of electriwailse on the system, the step and direction cable
shields should be connected to shield pin 12 oNK&F4X’s break out box. This pin is also
connected to the Chassis ground terminal of theethbin power connector.

The cable shields must be connected to only onettige cable run and treated as conductors at
any junctions. Do not ground the shields at tmejion box.

If the signal cable must cross power feed lineshauld do so at right angles.

Route the cable at least five feet from high vadtagclosures, or sources of “rf” radiation.

The Input Common should be connected to the COMeaBupply that powers the discrete

inputs. A Stepper Driver with Single Ended Stegd Bxirection inputs can also be referenced
here.

Single Ended Input Wiring L Limit Switch Sensor
+7 to 24Vd NX1F4X Sinking Inpu
COM Pin 20 Input Common

Note: When using the Emergency Stop input, the Comnmerminal must be connected pin 21.
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Single Ended Encoder Wiring

The NX1F4X module is designed to work with +5Vdtfeliential encoders. Use the following table
and diagrams to attach single ended encoders fdXi€4X module. A current limiting resistor RLim
mustbe installed for encoders that do not operate/dts

NX1F4X Encoder Inputs

Encoder’s External Current Limiting
Power Supply Resistor RLIim
5Vdc none
12vdc 1KQ
15Vvdc 1.2KQ
24Vdc 2.7KQ
RLim Sourcing Output Ender

+A, +B, +Z

NN

-A, -B, -Z

Encoder Output

Encoder Power Supply Common

NX1F4X Encoder Inputs

Sinking Output Exoder

+A, +B, +Z

-A, -B, -Z

N

Encoder Power Supply

Encoder Output

RLim

Diagnostic Feedback Wiring

The following table shows how to wire the NX1F4Xila¢ breakout box for Diagnostic Feedback.

Pin Connections Pin Connections
10to 1 +Step to +A
23t0 14 -Step to -A
11to 2 +Direction to +B
24 to 15 -Direction to —B
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Dimensions and Mounting

Mounting

The NX1F4X can be either DIN rail or panel mountdthe mounting kit, included with the unit,
contains two DIN brackets, two panel brackets, fand #8 screws needed to attach your choice of
brackets to the NX1F4X.

Note: The NX1F4X enclosure is not sealed and it mushbtlled in an adequate enclosure to

protect it from environmental contaminates.

The following diagrams show the dimensions of thie DIN rail, either bottom or rear, mounting
options.

|[EN 50 022 Channel ] ||DIN Mounting Bracket, Rear Mount Position

| Mot Included With the Unit. | ||Bracket accepts EN 50 022 or EN 50 035 Channel.
- g
A i -
4.480 “ el = — - 1
T T 7 : I
| ) 1
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| L i 4 o 2.760
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I 10.200 ™
i il T ] ¢ i
1.380 ™ = MULTI AXIS STEPPER POWER
| AMCI NEXUS MSssyesunns: _
| Lo _ =
STATUS =
{ 3.040 "
w 3.690"
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& . |
7 i
e
L j
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«
I |DIN Mounting Bracket, Foot Mount Position |EN 50 022 Channel.
| |Bracket accepts EN 50 022 or EN 50 035 Channel. |Not Included With the Unit.

Attaching the DIN brackets to the NX1F4X

1. Remove a DIN bracket, two #8 screws, and twav&8Shers from the mounting kit bag.
2. Slide the DIN bracket onto the unit.

3. Install the two #8 screws and lock washers toigethe bracket on the unit.

4. Repeat on the other side.
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The following diagrams show the dimensions of thie panel, either bottom or rear, mounting options.
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Attaching the panel brackets to the NX1F4X

1. Remove a panel bracket, two #8 screws, and 8logk washers from the mounting kit bag.
2. Position the panel bracket onto the unit.

3. Install the two #8 screws and lock washers toiisethe bracket to the unit.

4. Repeat on the other side.

Breakout Box Dimensions (four included with each NXF4X)

I ‘ 1 = — j/-:\
& o ]
€= |
=
| 3.03 ‘
220D PDPLPDPPD - =T
'zg .it.- 2£2£ ﬂg:\{-rg 1;:“‘;;“1{’ .-ié ”1; I i —
= Y =¥/
3.55 " - 226" ‘
| | A total of 5" needed for
Interface Cable connector.
A 3 foot Interface Cable is = 2.32 " DIN 50 022 (7.5mm)——
included with the IMSD-1.
2.52 " DIN 50 035 ————==—1|
DIN Rail is not included with IMSD-1. —=——2.62 ™ DIN 50 022 (15 mm) —=—
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Chapter 2: Calculating Move Profiles

Before starting a move operation, the NX1F4X modwampletely calculates each portion of the move
profile. That is, it calculates how many stepshaf move profile will be required for acceleratimd
how many steps will be required for decelerati®epending on the data used to define the move
profile, this can result in two types of velocitsofiles, either alrapezoidal Profile or aTriangular

Profile.

A Trapezoidal Profile jumps from rest to the Starting Speed, acceletatdse Programmed Velocity at

the commanded acceleration rate, continues atribgrdmmed Velocity to a predetermined point, and
then decelerates to the target position at the comded deceleration rate to the starting speedtapd.s

Velocity

Time
However, if the length of a commanded move is anglenough to attain the programmed velocity
before the deceleration point is reached@riangular Velocity profile will be generated.

Velocity
Triangular Profile
Starting
Speed ~~TTTTTT[ TTTTTTTTTTTTTTTTTTTTTTTTTTTTT >
Time

Regardless of the type of Velocity Profile thabéng run, the following equations can be used to
determine both the time to accelerate and the nuoflsteps needed to accelerate. These formufas ca
also be used to calculate the time and distandedslerate.

Ta = (Vs -Vo)/a Velocity
Da=Ta* (Vo +Vs)/2

Vo = Starting Speed (steps/second) Vo
Vs = Programmed Speed (steps/second)

Ta = Time to accelerate (seconds)

Da = Distance to accelerate (steps) _
a = Acceleration rate (steps/second/second) Time

The acceleration rate entered in these equatiosshaue units of steps/second/second, not the
steps/ms/second used by the NX1F4X module. Se€dlweilation Notes below for a complete
explanation.
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Calculation Notes

1. The acceleration and deceleration values sehetdlX1F4X module as part of the move profile
have units of steps/ms/sec.

If you are using the above formulas to calculatdtia time to accelerate), multiply the
acceleration value sent to the NX1F4X module byOlBéfore using it in the formulas.

If you are using the above formulas to calculageabceleration rate from a desired Time to
accelerate, divide the result of the calculatiorLlB90 before using it as the acceleration
parameter sent to the NX1F4X module.

2. If the number of steps to accelerate plus thebar of steps to decelerate is greater than the
number of steps programmed in the target posiggisters, than the NX1F4X module will run
aTriangular Velocity Profile.

3. If the number of steps to accelerate plus thebar of steps to decelerate is less than the number
of steps programmed in the target position, therNK1F4X module will run &rapezoidal
Velocity Profile.

Velocit
Y : 4/;/ Vs
i i
Starting /: :\
Speed —--f---f----7---------------o—--y—---—
P — — >

e B > o
! - - !
| Da Ds Ci
< Tt >

Ds = (Total Number of Steps) — (Da + Dd)
Tt=Ta+ Td + Ds/Vs

Da = Distance to Accelerate (steps)

Ds = Distance at the programmed speed (steps)
Dd = Distance to decelerate (steps)

Vs = Programmed Speed (steps/sec)

Tt = Total Profile Time (seconds)

Starting Speed

The starting speed has a range of 1 to 250,00@g/8ksc and is the pulse frequency at which evememo
begins and ends. That is, the first and last pulée¢he move profile will be at the starting speed

Please note that configuring the NX1F4X module withery low starting speed will increase the length
of time between two consecutive moves.

Although it is not necessary, the smoothest traorsitom rest to the programmed speed will be
achieved with a Starting Speed equal to the squateof the acceleration value.
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Chapter 3: Configuration Programming

The Configuration Mode provides the ability to stlde proper setup configuration to match the
stepper application without having to set any shétc

Because the NX1F4X does not contain a Non Volaiggnory, it powers up and stays in Configuration
mode until a valid configuration file has been gerthe each of the channels.

This configuration file, which consists of four vdsron each channel, is used to define the following
parameters.

1. If a CCW Limit Switch will be used and its inpattive state

2. If a CW Limit Switch will be used and its inpattive state

3. If an External Input will be used and its actsiate.

4. The function of the External Input, whether ililwe used to perform a controlled stop or to capt

encoder data.

If a Home Limit Switch will be used and its irt@active state

If a Quadrature Encoder will be used with thetem

If the channel will be configured for Diagnosieedback. Diagnostic Feedback allows the unit to

count its own output pulses by wiring the outpotshe encoder inputs.

8. The output type, either CW and CCW Pulses osd?ahd Direction.

9. The type of homing operation that will be penfied. The three options are to a Home Limit Switch
only, to a Home Limit Switch (acting like a Proximswitch) and Marker Pulse, or to a Marker
Pulse Only. Either of the Marker Pulse option® atxjuires the presence of the Quadrature
Encoder.

10. The Starting Speed. The starting speed isulee ffrequency that every move begins and ends at.
Some portions of the homing operations are alstopeaed at the starting speed

No o
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Configuration Mode Output Data
While in configuration mode, the output registeasdnthe following format.
Configuration .
Word | Channel Output Data Units Range
0 1 Configuration Bits See Description Below
1 1 Input Active Levels See Description Below
2 1 MSW Start Speed
3 1 LSW Start Speed Steps/Second 1 to 250,000
4 1 0
5 1 0
6 1 0
7 1 0
8 2 Configuration Bits See Description Below
9 2 Input Active Levels See Description Below
10 2 MSW Start Speed
11 5 LSW Start Speed Steps/Second 1 to 250,000
12 2 0
13 2 0
14 2 0
15 2 0
16 3 Configuration Bits See Description Below
17 3 Input Active Levelg See Description Below
18 3 MSW Start Speed
19 3 LSW Start Speed Steps/Second 1 to 250,000
20 3 0
21 3 0
22 3 0
23 3 0
24 4 Configuration Bits See Description Below
25 4 Input Active Levelg See Description Below
26 4 MSW Start Speed
57 7 LSW Start Speed Steps/Second 1 to 250,000
28 4 0
29 4 0
30 4 0
31 4 0
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Channel 1 Word 0, Channel 2 Word 8, Channel 3 Word 6, and Channel 4 Word 24:

bit 0: set when a CCW Limit Switch will be used

bit 1: set when a CW Limit Switch will be used

bit 2: reserved

bit 3: set when an External Input is used. Theml input can be used to stop a Manual Move
operation, or to place an Absolute or Relative mave hold state.

bit 4: set when a Home Limit Switch Input will bead. If both this bit and bit 12 (marker pulse
homing) are set, than the Home Limit Switch wilt as a proximity limit switch.

bit 5: set when an Emergency Stop Input will beduse

bit 6: “0” if the External Input will be used tocgt a manual move operation or hold an absolute or
relative move, “1” if the External input will be ed to trap the optical encoder data.

bit 7: reserved for future use

bit 8: set when quadrature encoder will be used

bit 9: set when diagnostic feedback will be used

bit 10: “1” when output pulse type is pulse trairdalirection
“0” when output pulse type is CW pulse train &@W pulse train

bit 11: reserved for future use

bit 12: “0” for limit switch home operations
“1" for marker pulse home operations

bits 13 & 14: reserved for future use

bit 15: “1” for configuration mode operations
“0” for command mode operations

Note: The ability to home the module and either the @WCCW limit switches must be
configured. However, they do not have to actudyused in the stepper application.

Channel 1 Word 1, Channel 2 Word 9, Channel 3 Word 7, and Channel 4 Word 24:

Defines the active level of the inputs. These Witsbe set for high level active or Normally Opéx0)
(current is supplied to the input when it is actjva reset for low level active or Normally Clos@diC)

(current is removed from the input when it is aglivThe active level of the inputs is taken intoaunt
only when the input has been defined as being ptésevord 0 or word 8.

bit 0: determines the active level of the CCW iti8witch

bit 1: determines the active level of the CW Liwitch

bit 2: reserved for future use and must be zero

bit 3: determines the active level of the Extednalut

bit 4: determines the active level of the Home iLiwitch Input
bit 5: determines the active level of the Emergesiop Input
bits 6 to 15: reserved for future use and mustdre

Input Active Level

Set these bits to define the input(s) to be adtigh (for use with a normally open contact) rekese
bits to define the input(s) to be Active Low (faeuwith a normally closed contact). Please natttie
active level of the inputs is taken into accouryavhen the input has been defined as being used.

Set the bits of any inputs that are being configumet not used so that the Input Active Level isive
High.
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Emergency Stop

The Emergency Stop Input causes the current mosebpn to stop without any deceleration. The
pulse signal is simply stopped. If the channel masing when this command was issued, the
current position will become invalid, and the Piasitinvalid Input Bit will be set. The channel Wil
have to be Preset or Homed again before an Absklate operation can be performed. However,
it will still be possible to perform a Relative @aManual Move after the Emergency Stop Input has
been used.

External Input
The External Input has six uses.

1. During a manual move the stepper motor will txege to the starting speed, and stop, while keepi
track of the current position.

2. During an absolute or relative move, the Extdmaut will cause the module to make a controlled

stop to a hold state.

The External Input will stop the motion of a shal that is operating as a slave.

The External Input will stop the motion of a shal acting as an Encoder Follower.

The External Input will cause the number of stegpgrammed in the Target Position registers to be

output at the end of the Registration Move.

6. If configuration bit 6 was set during the configtion operation, the External Input will captthie
encoder data.

arw

Optical Encoder

The optical encoder has a range &,388,607 counts and uses X4 decoding. Only difigfential
encoder will work with the NX1F4X. A move profitkoes not have to be in progress in order for tlite un
to count encoder pulses.

Starting Speed

The starting speed has a range of 1 to 250,00@g/8ksc and is the pulse frequency at which evememo
begins and ends. Some portions of the homing tipasaare also performed at the starting spee@d Th
starting speed is divided into two words. The Msiginificant Word contains the 1000s places and the
Least Significant Word contains the 1s, 10s, aritk¥laces. For example, if the desired startimgpdp

is 1234 pulses/sec, than the Most Significant Weodld be 1 and the Least Significant Word would be
234. The following table shows the location of gharting speed on the NX1F4X'’s four channels.

Channel | Word Function
1 2 Most Significant Word of the Starting Speed
1 3 Least Significant Word of the Starting Speed
2 10 Most Significant Word of the Starting Speed
2 11 Least Significant Word of the Starting Speed
3 18 Most Significant Word of the Starting Speed
3 19 Least Significant Word of the Starting Speed
4 26 Most Significant Word of the Starting Speed
4 27 Least Significant Word of the Starting Speed
20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 16
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Invalid Configurations

The NX1F4X will not accept all possible configumats. The following is a list of the invalid
configurations:

1. A configuration without the ability to home thdule, Home Limit Switch only, Marker Pulse
Only, or Marker Pulse and Home Limit Switch (actamya proximity limit switch).
2. A configuration without at least one End Limwigh, either CW or CCW.

Note: The ability to home the module and at least@ithe end limit switches have to be
configured. They do not have to actub# used in the stepper application.

3. Using Quadrature Encoder and Diagnostic Feedback

4. Using a Marker Pulse Home without the Quadrafmeoder.

5. Diagnostic Feedback with CW and CCW pulse ostput

6. A starting speed outside the range ofstarting speed 250,000.

7. The least significant word of the starting spsesutside of the range of 0 to 999.

8. Setting the module for Encoder Trapping withoarnfiguring the module to use the encoder.
9. Setting any of the unused bits in the configaratvords.

10. Any value other than zero in the unused condition words.

The NX1F4X has to be configured before starting @pgrations. On power up, or when the
Configuration Mode flag is set in the output regiist the stepper controller enters Configuratiord&lo
When in this mode, the stepper controller will sitspoperations and set the Configuration Mode iitag
the input registers. It then waits for the confegion file to be transferred over the networkthkre is
no current Configuration File present or if thensferred Configuration File is not valid, the
Configuration Error Input bit will be set. If theahsferred configuration file is accepted, and i§ i
different from the current configuration, the capitation data will be mirrored in the input registe
While in configuration mode, the input registersdnghe following format.
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Configuration Mode Input Data

Note: A ControlLogix system
using ControlNet will require 34
input words. The first two words
will always be zero, and the
channel 1 Configuration Bits and
Status will be located in input
word 2.

Input Configuration

Wgrd CEVITE Inpugt Data
0 1 Configuration Bits and Statu
1 1 Input Active Levels
2 1 MSW Starting Speed
3 1 LSW Starting Speed
4 1 0
5 1 0
6 1 Major Firmware Revision #
7 1 Minor Firmware Revision #
8 2 Configuration Bits and Statu
9 2 Input Active Levels
10 2 MSW Starting Speed
11 2 LSW Starting Speed
12 2 0
13 2 0
14 2 Major Firmware Revision #
15 2 Minor Firmware Revision #
16 3 Configuration Bits and Statu
17 3 Input Active Levels
18 3 MSW Starting Speed
19 3 LSW Starting Speed
20 3 0
21 3 0
22 3 Major Firmware Revision #
23 3 Minor Firmware Revision #
24 4 Configuration Bits and Statu
25 4 Input Active Levels
26 4 MSW Starting Speed
27 4 LSW Starting Speed
28 4 0
29 4 0
30 4 Major Firmware Revision #
31 4 Minor Firmware Revision #

S

S

Channel 1 Word 0, Channel 2 Vrd 8, Channel 3 Word 16, and Channel 4 Word 24:
bits 0 - 6, 8 -~ 10, and 12 mirror output word zero configurati@ed
bits 7 and 11, not used
bit 13: Set when there is a Configuration Error
bit 14: Module OK: “1” when the NX1F4X module iperational, “0” when the module has

encountered a fatal error

bit 15: “1” when in configuration mode, “0” when command mode

Channel 1 Word 1, Channel 2 Word 9, Channel 3 Word 7, and Channel 4 Word 25:
bits 0 — 5: mirror of bits 0 to 5 in Output Word 1 and 9
bits 6 — 15: reserved for future use
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Chapter 4: Command Mode Operations

The following is a description of the various conmusa that the module accepts and the operationg that
will perform while in Command Mode.

Absolute/Relative Move

The current position must to be valid in order ¢éofprm an ABSOLUTE MOVE. A HOME or PRESET
operation will have to be performed before the fmsibecomes valid. The distance moved, thatas th
number of pulses issued by the NX1F4X;, is equéhéadifference between the Target Position and the
Current Position. For example, if the Current Bosiis 5000, and the Target Position is 7500, tifen
unit will output 2500 pulses. After the Absolute Wohas been completed, the Current Position will be
7500. The direction of motion of an Absolute Maseetermined by the relationship between the
Current Position and Target Position. If the TaR@sition > Current Position, than CW motion will
occur. If the Target Position < Current Posititrgn CCW motion will occur.

The current position does not have to be valideidgym a RELATIVE MOVE. The Target Position
defines the distance, in number of pulses, to tnalative to the Current Position. For examplehd
Current Position is 5000 and the Target Positiofb30, than the unit will output 7500 pulses. Afte
Relative Move has been completed, the Current iBositill be 12,500. The direction of motion of a
Relative Move is selected by the Most SignificaittiB the Most Significant Word of the Target
Position. A "1" in the MSB will indicate a CCW mewwhile a "0" will indicate a CW move.

The ABSOLUTE or RELATIVE MOVE operations can pro@usvo different velocity profiles.
Normally the move operations start at the Star8pged, accelerate to the Programmed speed at the
defined acceleration rate, continue at the Progradnspeed until it is time to decelerate back to the
Starting Speed, and Stop. This generates a trajazelocity profile.

However, if the move operation does not reach thgi@mmed speed by the time the deceleration is to
begin, the move is decelerated to the Starting ®pad Stopped. In this way a triangular velocity
profile is generated.

If the move operation runs to completion withouberthe MOVE COMPLETE FLAG is set. If an
error does occur, the MOVE COMPLETE FLAG will na bet, and an error flag will be set.

Hold Move

The HOLD MOVE command causes the move operatiatetelerate to the Starting Speed and stop.
When this operation is successfully performed Hbl State Input Bit is set. While the Hold opéyat
is in affect, the velocity and acceleration decgien parameters can be changed, however, entering
new position will have no affect. If no error ocad during the stop operation, the RESUME MOVE
command can be used to restart the move operation.

Note 1: If a Hold Move command is issued duringlenl Move operation, the stepper controller will
stop. The Blend Move operation cannot be resumed.

Note 2: If a Hold Move command is issued duringsmicoder Move operation, the stepper controller
will stop. The Encoder Move operation cannot tsineed.

Note 3: The channel will go into a hold state eifé¢he Hold Move command is issued during the
deceleration portion of a move profile. If thiscacs, issuing the Resume command will cause
the Move Complete bit to come on.
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Resume Move

The RESUME MOVE command resumes a previously hddsofute or Relative Move. If the Resume
Move command is the first command issued after lal Move operation, and no errors have occurred,
the Resume Move command will cause the stepperrmmtestart from the point where it was stopped,
and the Hold State Input Flag will go off. Whe tinove operation has been successfully completed,
the Move Complete Flag will be set. The velocitgceleration, and deceleration parameters brist
present when the Resume command is issued.

A move operation can be held and resumed many timigsone of the following has occurred:

1. The move reaches its programmed target position
2. An error condition has occurred
3. Some other command is issued

Immediate Stop

The Immediate Stop command causes the current opemtion to stop without any deceleration. That
is, the step signal is simply stopped. If moticasveccurring when this command was issued, the
current position will become invalid, and the Piositinvalid Input Bit will be set. The channel Wil

have to be Preset or Homed again before an Abshlate operation can be performed. However, it
will be possible to perform a Relative Move or aridal Move after an Immediate Interrupt has
occurred.

Find Home +/(CW), Find Home -/(CCW)

There are three homing options available. Theylaming to the home limit switch, homing to an
encoder’s marker pulse, or homing to both a homé 8witch (acting as a proximity switch) and an
encoder’s marker pulse.

All three of the homing methods operate in the sarage. The NX1F4X starts the homing operation at
the programmed speed. When the home input ist@etetie unit decelerates and stops. It then seger
direction and travels at the programmed speed th&iHome Input turns on and off. It then reverse
direction again and moves at the starting speetthetHome Input again turns on. The NX1F4X will
then set the At Home input bit, and reset the cuipesition and the encoder position to zero.

The Find Home commands require that at least oweLinit Switch, either CW or CCW, be present.
The NX1F4X will not accept a Find Home +/(CW) cormdavhen there is no CW Limit Switch
present. Likewise, it will not accept a Find Hos{€CW) command when there is no CCW Limit
Switch Present. If either of these operationsastiesmpted, the COMMAND ERROR Input bit will be
set.

If, during a Home operation, either of the End Lti®iitch endpoints are reached, the motor will stop
for two seconds, reverse direction, and start s@@gdor the appropriate homing signal again.slt i
important not to have the velocity set to high dgra homing operation. The sudden change in direct
at high speeds may cause the motor to lock up.

The following diagrams illustrate the different hiognoptions.
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Home Limit Switch Only

3. Detects the Home Linr
2. Runs at the Switch

programmed speed /
1. Accelerates to \4
programmed speW\A/

| f ¢ 5. Accelt_arates to the program_med.speed
> ; opposite to the requested direction

4. Decelerates to stop

6. Decelerates when the Home
Limit Switch goes On then

off —__

7. Returns to the Home Limit
Switch at the starting spee

Home Limit Switch (treated as a Proximity Switch) and Marker Pulse

> Runs at the 3. Marker Pulse Ignored

programmed speed
4. Detects the Home Limit Switch

1. Accelerates to \ <« 4 Mark e aft

programmed spee 4 O I?e@ects_ Marker Pulse after Home
Limit Switch
I / — 6. Decelerates to stop
V\ 7. Accelerates to the programmed speed
8. Decelerates when the Homp/v opposite to the requested direction
Limit Switch goes On then
Off

V\ 9. Returns at the starting speed to
where the Marker Pulse was
detected.

Marker Pulse Only

3. Detects the Marker

2. Runs at the Pulse
programmed speed

1. Accelerates to \4

programmed speW\(
f 5. Accelerates to the programmed speed

| > ; opposite to the requested direction

4. Decelerates to stop

6. Decelerates when the Marker
Pulse goes On then (

<4—__ 7. Returns to the Marker Pulse at
the starting speei!
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Reaching an End Limit Switch During a Homing Operaton

4. Waits for the Home
Input to turn On then

1. Runs at the Programmed Speed

—

/

2. Reaches the end Limit Switch,
stops and waits for two seconds

Off.
\

>

L

\3. Turns at the programmed speed opposite

to the requested directi

'\ 5. Returns at the starting speed to where the Home
Input was detected

Note 1 The Home Input shown above can be either the Hamé or the Marker Pulse.

Note 2 The above diagram will be true for all three lvé homing methods, Home Limit only, Marker
Pulse only, or Home Limit and Marker Pulse. In thse of the Home Limit and Marker Pulse,
the NX1F4X will ignore any Marker Pulses until tHeme Limit Switch is detected.

Home Limit Switch Active when the Home Command isssued

1. Home Limit Switch Active\

(gray used to indicate wid
of home limit switch)

3: Decelerates when the Homrl'/’

2. Turns at the programmed speed in the direction

=y / opposite to the requested homing operation urdil th

&

N\

home limit switch turns off

Limit Switch turns off |

/V

4. Returns at the starting speed to where the

home limit switch was detected
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End Limit Switch Active when the Home Command is isued

3 H . is d q 2. Motor turns at the programmed speed in the
- Home Input Is detecte direction opposite of the requested homing opematio

going on and oh\
4 Motor decelerates / ...........................................

and stops \
| \ 1. End Limit Switch active when home
| N command is issut

5. Runs at the starting speed until the home
input again turns on

Note 1 The Home Input shown above can be either the Hamé or the Marker Pulse.

Note 2 The above diagram is only true if the active Eimdit Switch is the same as the issued home
command, for example if the CW Limit Switch is &etiand a CW home command is issued. If
the CW Limit Switch is active and a CCW home comchemnissued, than the unit will home
normally, as if the end limit switch was not active

Note 3 The above diagram will be true for all three lvé homing methods, Home Limit only, Marker
Pulse only, or Home Limit and Marker Pulse.

Manual Move +/(CW), Manual Move -/(CCW)

This command performs the Manual Move operatiahaiprogrammed speed in the specified direction.
Motion will occur as long as the command bit rersaet. If the programmed speed is less than the
starting speed, the starting speed is not usedmiter will run at the programmed speed, without an
acceleration deceleration. If the programmed spgegoeater than the starting speed, the axis bagm
move at the starting speed, accelerates untilingr@mmed speed is reached, and continues to niove a
the programmed speed until one of the followinguosc

-The Manual Move command bit is turned off

-The External Input, if it is configured for ghiunction, is activated
-The Immediate Stop output bit is set

-The Emergency Stop Input is activated

-An End Limit Switch is reached

-The Programmed speed Changes

If the Manual Move command bit is turned off othe External Input is active, the axis will decater
to the starting speed and stop, retaining a valgitipn. If the Immediate Stop bit or the Emergenc
Stop Input is used, the axis will stop and the asiwill become invalid.

It is possible to change the speed of a Manual Mperation without stopping the motion. If the
velocity data is changed while the axis is movihg, module will accelerate or decelerate to the new
speed. The acceleration and or the decelerati@aners can also be changed, although these ahange
do not take affect until the programmed speed @ghd. The acceleration parameter is checkedifonly
the new speed is greater than the current speled.ddceleration parameter is checked only if thve ne
speed is less than the current speed. The newl spedbe less than the starting speed.
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An additional feature of the Manual Move paramétehe ability to do a One Shot Manual Move. With
the programmed speed set to zero,-a Q transition of the Manual Move bit will cause stepper
controller to output 1 pulse in the specified diiet.

Manual Moves are allowed in the direction oppogitan active end limit switch. For example, a
manual move CW will be allowed if the CCW End LirSivitch is active. A CCW Manual Move, even
a One Shot Manual Move, will cause a Command Error.

Preset Current Position

This command is used to set the current positicgheaspecified value. The Desired Position vatue i
copied into the Current Position Input Words. hi fposition is currently invalid, presetting thesiion
will cause the position to become valid. The paogmed speed, acceleration, and deceleration
parameters must be zero when this command is aéime tmodule.

Reset Errors

This command clears all nonfatal errors detectethbystepper controller. A nonfatal error is omat t
can be recovered from. For example, requestinglzsolste Move when the position is not valid is a
nonfatal error. When an error flag is ON, the colter will not perform any other operations uritie
Reset Errors command is issued.

Preset Encoder Position and Diagnostic Feedback Rtsn

This command will set input words 4 and 5 for chalrh input words 12 and 13 for channel 2, input
words 20 and 21 for channel 3, or input words 28 2& for channel 4, to the value present in theg&ar
Position registers. This is either the Encodeiitosor the Diagnostic Feedback Position, depegdim
how the NX1F4X has been configured. The programspeetd, acceleration, and deceleration
parameters must be zero when this command is aéime tmodule.

General Command Mode Operation Notes

Only one command bit can be set at any one time.

2. Only a 0- 1 transition of any of the control bits listed abavill cause the specified operatio
to take place.

3. A Command Error will be generated if a move agien is started before the previous move
operation has completed. A move operation shoolg lne started if the Move Complete,
Stopped, or Hold status bits are set

4. |If either the CW or CCW Limit Switches are readlduring a normal move or manual move
operation, the module will treat the input as aregancy stop, meaning that the motor will sjop
and the position will become invalid.

5. Itis possible to home the NX1F4X off of an dimait switch.

=
-
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Blend Move

This command allows the user to create more comaglitmove profiles consisting of two to sixteen
segments, as the following diagram illustrates.

AL SR

Pulses

Velocity

Each segment is defined by five parameters:

1. Absolute Target Position

2. Programmed speed

3. Acceleration Rate

4. Deceleration Rate

5. Acceleration Type (Linear, Triangular S CurgeTrapezoidal S curve)

The minimum amount of information necessary tortef new move segment is a change in the
Absolute Target Position and the Programmed spdesl Acceleration/Deceleration rates do not have to
change during a Blend Move operation. If both & Resition and a new Programmed speed are not
specified, the Command Error input bit will be sétblend move profile cannot be setup as a sefies
encoder moves.

The blend move programming is done at one timd) thi¢ segments of the blend move profile stored in
the internal memory of the NX1F4X. The Blend Md&®®file is programmed as a series of Absolute
Moves, meaning that the position has to be validHe blend move operation to take place. The firs
segment starts at the Starting Speed and accel¢odtiee specified Programmed speed. The starting
speed for the next segment is equal to the progexhepeed of the current segment. The final segment
will stop at the starting speed.

It is notpossible to program a direction reversal in a dlemve profile.

Because the NX1F4X stores the data for the BlendevRrofile in its memory, the programmed profile
can be run more than once. The only restrictidhas the blend move must always be started fram th
same valid position. If the Blend Move Profilestarted from a different location, the stepper ouler
will set the Command Error Flag. Please noteithatpossible to perform other move or home
operations between performing the blend move @®fil
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BLEND MOVE PROGRAMMING ROUTINE
The following is a description of how the Blend MoRrofile will be programmed.

1. The PLC processor sets control bit 11, the PRAIGBLEND MOVE PROFILE bit.

2. The NX1F4X responds by setting status bits 8&rndle BLEND MOVE MODE BIT and the SEND
NEXT BLEND MOVE DATA BIT.

3. When the PLC processor detects that the SentBlemd Move Data bit is set, it writes the first
segments data and sets control bit 12, the READNELIDATA BIT.

4. The NX1F4X checks the data, and when finisheskts the Send Next Blend Move Data bit. If an
error is detected, it also sets the Command Eiitdr2) and the Error LED.

5. When the PLC processor detects that the SentBlexd Move Data bit is reset, it resets the Read
Blend Data bit

6. The NX1F4X detects that the Read Blend Dat#sbitset, and sets the Send Next Blend Move Data
bit.

7. Steps 3 to 6 are repeated for the remaining eetgmuntil the entire blend move profile has been
entered. The maximum number of segments per prisfil6.

8. After the last segment has been transferred?tiiz processor exits Blend Move Mode by resetting
control bit 11, the Program Blend Move Profile bit.

9. The NX1F4X resets the Blend Move Mode bit arelSend Next Blend Move Data bit.

10. When the blend profile is to be performed,Rh€ processor sets control bit 13, the RUN BLEND
MOVE PROFILE bit. Please note that the profilermatbe run until the NX1F4X has reset the
Blend Move Mode bit.

11. The NX1F4X sets status bit 8, the Blend Moveal®I8it and performs the programmed profile.

12. When the profile has run to completion, the RXX sets status bit 7, the MOVE COMPLETE BIT,
and resets the Blend Move Mode Bit.

13. Steps 10 to 12 can be repeated as long asdfike fis started from the same position every titrie
run.
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Encoder Move

The NX1F4X has the ability to perform an Encodendglovhere the number of counts made by an
incremental encoder determines the distance afthvee. If bit 2 of the second control word is set
when an absolute or relative move is initiated,NixeLF4X module will begin a move profile using the
programmed velocity and acceleration parameter® programmed position is now the number of
encoder counts to move. When this encoder coushished, the NX1F4X module will begin to
decelerate at the programmed deceleration ratestapd After motion has stopped, the NX1F4X
module will set status bit 7, the Move Complete bit

The following must be considered when using theddiac Move function.

An Encoder move will overshoot the programmed tapgsition.

The NX1F4X module uses X4 decoding on the encagairts, so the number of counts per turn
of the encoder will be four times the encoder'®hason. For example, if a 1000 line encoder is
being used, the NX1F4X will report 4000 counts fpen. This is the number that must be used
when determining the position data of your encadeve.

It is possible to perform a negative encoder mowajon in the Counter Clockwise direction, by
setting bit 15 of the Most Significant word of thesition data.

The current encoder position data is reset to eaoh time an encoder move is initiated.

If the NX1F4X module is not configured to accepteater inputs, attempting an encoder move
will cause a command error to be generated.

It is not possible to hold an encoder move. Iflthekplane hold command is issued during an
encoder move, a command error will be generatedilie move has been completed. Also,
activating External Input during an encoder movi mat have any affect on the move profile.
Setting bit 2 of the second control word duringanomal move or home operation will not have
any affect on the NX1F4X module’s profile.

Before performing a standard absolute or relatie@enit is necessary to reset bit 2 of the
second control word.
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Master-Slave Mode

This feature is only available with the Version ar@l higher firmware, starting with serial number
88742.

In this mode, channel 1 will act as the masterarahnels 2 through 4 may be selected to be slaves.
That is, the slave channel will only output stefrewthe master channel is running. Also, throhgh t
use of multiplier and divisor values, it will begsible to have the slave channel output stepdaster
or slower rate than the master channel, as theviolg diagram illustrates.

Slave Channel, can be channels 2,3,

Spee: Master thannel, always channe

Time
While being the Master, Channel 1 can run any tfppaove profile.

Control Word 2 bit 6 is used to place channels, 2r3 in slave mode. The NX1F4X will set Status
Word 2, bit 6 to indicate that the channel is opegain slave mode.

The slave channel uses the Manual Move commarntiate the slave move and also to select the
direction of travel. If the Manual Move + (CW) camand is used, than the slave channel will move in
the same direction as the master. If the ManualeMe(CCW) command is used, than the slave channel
will move in the opposite direction from the master

The slave Multiplier and Divisor values have a mof 1 to 32767 and can be changed on the fly.

The Programmed Speed parameter of the slave chanustélbezero or the NXIF4X will generate a
Command Error.

The slave channel can also use the AcceleratioDacdleration parameters. If these parameters are
zero, the slave channel will jump from its currepéed to its new speed without acceleration, which
may stall the motor. If these parameters are e, 2zhan the channel will use the acceleration and
deceleration parameters to reach the required speed

The status bits of a channel that is operatingsia\e will show the direction of motion (statusrdd
bits 0 or 1) but will not show if the channel ixaterating or decelerating (status word 1, bits 6)o

While in Master/Slave mode, the following conditowill set theCommand Error bit (Status Word 1,
bit 12).

» Attempting to place channel 1 in Slave Mode byisgtControl Word 2, bit 6

» Trying to place a channel that is not stopped av&imode

» If the multiplier or divisor values are outsidetbé range of 1 to 32767. Also Invalid Manual Move

» If the Programmed Speed registers are not zerso Wvalid Manual Move Error

» If the direction of the slave channel Manual Mowenenand bit is changed without at least one scan
where the command word is zero.
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Encoder Follower

This feature is only available with the Version arfid higher firmware, starting with serial number
88742.

In Encoder Follower mode, the channel will outpstep only when an input pulse is received on the
encoder inputs. Any of the channels can be progrednto act as an Encoder Follower. Also, through
the use of multiplier and divisor values, it wik lpossible to have the channel output steps faster
slower than the rate of the encoder pulses.

Control Word 2 bit 7 is used to place the channétncoder Follower mode. The NX1F4X will set
Status Word 2, bit 7 to indicate that the chansi@perating as an Encoder Follower.

The Encoder Follower channel uses the Manual Mowencand to select the direction of travel. If the
Manual Move + (CW) command is used, than the EncBd#ower channel will move in the same
direction as the encoder. If the Manual Move —\\0Command is used, than the Encoder Follower
channel will move in the opposite direction frone #ncoder.

The Encoder Follower Multiplier and Divisor valuesve a range of 1 to 32767 and can be changed on
the fly.

As with all of the NX1F4X’s encoder functions, Xéabding is used to decode the encoder’s position.
This decoding type must be taken into account wiaéculating the appropriate multiplier and divisor
values.

The Programmed Speed parameter of the Encodemislichannel must beero or the NXIF4X will
generate a Command Error.

The Encoder Follower channel can also use the Acagbn and Deceleration parameters. If these
parameters are zero, the motion will jump frontitsrent speed to its new speed without any
acceleration, which may stall the motor. If thpaeameters are not zero, than the channel wilthese
acceleration and deceleration parameters to ré&ctetjuired speed.

While in Encoder Follower mode, the following wékt theCommand Error bit (Status Word 1, bit 12).

* Placing a channel that has not been configureddécan encoder in Encoder Follower mode

* Trying to place a channel that is not stopped iodger Follower mode

» If the multiplier or divisor values are outsidetbé range of 1 to 32767. The Invalid Manual Move
error bit will also be set.

» If the Programmed Speed registers are not zere. IMfalid Manual Move error bit will also be set.

» If the direction of the Encoder Follower channelridal Move command bit is changed without at
least one scan where the command word is zero.
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Registration Move

This feature is only available with the Version arfid higher firmware, starting with serial number
88742.

The Registration Move function modifies the ManMaive operation.

If the target position registers are zero, the Mduliove will occur exactly as described on pagearid
11 of the these specifications.

If the target position registers are not zero,rthmber of steps entered will be output at the driie
Manual Move. As shown in the following diagramisthumber of steps also includes the time to
decelerate and stop.

4— #of step —P
Speel

Distanct \ .
Manual Move commanded to

stop, either by the resetting of the
command bit or if the External
Input becomes active

When performing a Registration Move, the followmnditions will set th&€ommand Error bit (Status
Word 1, bit 12).

» If the Registration Move is started with the Extdrimput active.

When performing a Registration Move, the followcmwnditions will set both th€ommand Error bit
(Status Word 1, bit 12) and tihevalid Manual Move bit (Status Word 2, bit 9).

» If the number of steps programmed into the targsttipn registers is less than the number of steps
required to decelerate and stop the motion. kdhse the Registration Move will not start.

» If the Registration Move speed is changed whileiomois occurring. (It is allowed to change the
speed of a Manual Move, with the target positiggigters equal to zero, while motion is occurring.)

» If the number of steps programmed into the targsttipn registers is negative.

» If the value of the target position registers iamfed after a Registration Move has been initiated.

» If avalue is entered in the target position registvhile a Manual Move is occurring.

Errors that occur after either a Manual Move oregiBtration Move have been started will not stap th
motion. In these cases, the NX1F4X will set thembits, ignore the new data, and continue thgiei
move operation until either the command bit is resehe External Input becomes active.
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Acceleration Types

All of the move operations defined above allowtyyee of acceleration to be selected. The threeopt
are described below.

Constant Acceleratiormhe module accelerates at a constant rate tetiptogrammed speed is reached.

Velocity — Acceleration

<+—> ) <+—> )
T Time T Time

Triangular S Curve Acceleratioithe module accelerates slowly at the beginnintdpefacceleration,
faster at the middle of the acceleration, and aglawly at the end of
the acceleration. The acceleration rate is newestant.

] Acceleration
Velocity

5 «—r—>
T Time T/2 T/

Time

Trapezoidal S Curve Acceleratiohhe module accelerates slowly at the beginninfp@fcceleration, at
a constant rate at the middle of the acceleratind,again slowly at
the end of the acceleration.

Velocity _
Acceleration

Time < >« >« |
T Time
T/4 T/2 T

Notes:

1. The defined acceleration type is also applietthéodeceleration.
2. Constant acceleration has the shortest acdeletahe and Triangular S Curve has the longest
acceleration time.
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Chapter 5: Command Mode Output Data

All stepper motor operations are performed in comin@ode. This mode is entered, after a successful

configuration file has been transferred to the stemontroller, by resetting the Mode Flag bit 15.

In Command Mode, the PLC program can issue commandisictivate different operations or moves.

A move profile typically consists of a Target Pusit Programmed Speed, Acceleration and
Deceleration parameters. The following table shthesfunction of the output words.

Output Data when NX1HX is being used to perform Standard Move Operations

Word | Channel Standard Function Units Range
0 1 Control 1 See Description belgw
1 1 Control 2 See Description belgw
2 1 Target Position MSW Steps -8,388,607 to
3 1 Target Position LSW 8,388,607
4 1 Programmed Speed MSW Starting Speed to
5 1 Programmed Speed LSW Steps / Secong 250,000
6 1 Acceleration Steps/ms/se¢ 1 to 2000
7 1 Deceleration Steps/ms/seg 1 to 2000
8 2 Control 1 See Description belgw
9 2 Control 2 See Description belgw
10 2 Target Position MSW Steps -8,388,607 to
11 2 Target Position LSW 8,388,607
12 2 Programmed Speed MSW Starting Speed to
13 2 Programmed Speed LSW rcPs / Secong 250,000
14 2 Acceleration Steps/ms/se¢ 1 to 2000
15 2 Deceleration Steps/ms/sec 1 to 2000
16 3 Control 1 See Description belgw
17 3 Control 2 See Description belgw
18 3 Target Position MSW Steps -8,388,607 to
19 3 Target Position LSW 8,388,607
20 3 Programmed Speed MSW Starting Speed to
21 3 Programmed Speed LSW Steps / Secong 250,000
22 3 Acceleration Steps/ms/se¢ 1 to 2000
23 3 Deceleration Steps/ms/sec 1 to 2000
24 4 Control 1 See Description belgw
25 4 Control 2 See Description belgw
26 4 Target Position MSW Steps -8,388,607 to
27 4 Target Position LSW 8,388,607
28 4 Programmed Speed MSW Starting Speed to
29 4 Programmed Speed LSW Steps / Secong 250,000
30 4 Acceleration Steps/ms/se¢ 1 to 2000
31 4 Deceleration Steps/ms/sec 1 to 2000
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Output Data when NX1F4X is being used to perform @lve or Encoder Follower Operations
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Word | Channel | Slave Mode Follower Units Range
0 1 N/A Control 1 See Description below
1 1 N/A Control 2 See Description below
2 1 N/A Multiplier 1to 32767
3 1 N/A Divisor 1 to 32767
4 1 N/A Must be zero 0
5 1 N/A Must be zero 0
6 1 N/A Acceleration Steps/ms/se¢ 0 to 2000
7 1 N/A Deceleration Steps/ms/seg 0 to 2000
8 2 Control 1 Control 1 See Description below
9 2 Control 2 Control 2 See Description below
10 2 Multiplier Multiplier 1to 32767
11 2 Divisor Divisor 1to 32767
12 2 Must be zero Must be zerg 0
13 2 Must be zero Must be zerg 0
14 2 Acceleration Acceleration Steps/ms/se¢c 0 @20
15 2 Deceleration Deceleratior] Steps/ms/sgec 0@0 20
16 3 Control 1 Control 1 See Description below
17 3 Control 2 Control 2 See Description below
18 3 Multiplier Multiplier 11to 32767
19 3 Divisor Divisor 1to 32767
20 3 Must be zero Must be zerg 0
21 3 Must be zero Must be zerg 0
22 3 Acceleration Acceleration Steps/ms/sec 0 @020
23 3 Deceleration Deceleratior] Steps/ms/sec 0@0 20
24 4 Control 1 Control 1 See Description below
25 4 Control 2 Control 2 See Description below
26 4 Multiplier Multiplier 1to 32767
27 4 Divisor Divisor 1to 32767
28 4 Must be zero Must be zerg 0
29 4 Must be zero Must be zerg 0
30 4 Acceleration Acceleration Steps/ms/sec 0 @20
31 4 Deceleration Deceleratior] Steps/ms/sgec 0@0 20
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Command Mode Programming Notes

The data format of the Output Words is decimal.

Thirty-two bit values are divided into two word§he Most Significant Words contain the 1000s

places, the upper 4 decimal digits, of the Posiéiod Programmed Speed data. The Least

Significant Words contains the 1s, 10s, and 108egd, the lower 3 decimal digits, of the Positio

and Programmed Speed data

3. A negative position value will be programmedskyting bit 15 in Output Word 2 for channel 1, b
15 in Output Word 10 for channel 2, bit 18 in Out@ord 18 for channel 3, or bit 15 in Output
Word 26 for channel 4.

4. The Position parameter has a range of -8,38860arget Position 8,388,607.

5. The Programmed Speed has a range of StartirgdSyerogrammed Speed250,000.

6. The acceleration and deceleration parameters daange of 1 dcceleration/deceleration2000
and is measured in pulses/ms/sec.

7. In both Slave mode and Encoder Follower modenthltiplier and divisor parameters have ranges

of 1to 32,767.

N =
-

—

Channel 1 Word 0, Channel 2 Word 8, Channel 3 Word 6, and Channel 4 Word 24:
bit 0 = set when performing an ABSOLUTE MOVE operat*
bit 1 = set when performing a RELATIVE MOVE opemati*
bit 2 = set when performing a HOLD MOVE operation
bit 3 = set when performing a RESUME MOVE operation
bit 4 = set when performing an IMMEDIATE STOP opéa
bit 5 = set when performing a FIND HOME +/(CW) ogion *
bit 6 = set when performing a FIND HOME -/(CCW) ogigon *
bit 7 = set when performing a MANUAL MOVE +/(CW) emtion
bit 8 = set when performing a MANUAL MOVE -/(CCWperation
bit 9 = set when performing a PRESET POSITION ojpena*
bit 10 = set when performing a RESET ERRORS opanati
bit 11 = set to PROGRAM BLEND MOVE PROFILE *
bit 12 = set when the stepper controller is to REBIEND DATA *
bit 13 = set to RUN BLEND MOVE PROFILE *
bit 14 = set to PRESET optical encoder or diagodsedback data *
bit 15 = MODE FLAG: "1" for Configuration Mode *
"0" for Command Mode

Note The channel must be stopped before any of thar@ords with the * can be initiated.
Channel 1 Word 1, Channel 2 Word 9, Channel 3 Word 7, and Channel 4 Word 25:

bit 0: “1” for S curve acceleration, “0” for constaacceleration

bit 1: If bit 0 is a “1”, resetting bit 1 to “0” W indicate a triangular acceleration profile. bit O is
a “1”, setting bit 1 to “1” will indicate a trapeital acceleration profile. If bit O is “0”, bit 1
must be zero.

bit 2: Encoder Move Setting this bit during arsalote or relative move will cause the move
distance to be based on the encoder input, ndiepulses output to the stepper driver.

bits 3 to 5: reserved for future use

bit 6: Set to place Channels 2, 3, or 4 in slavelen Setting this bit on channel 1 will cause a
Command Error.

bit 7: Set to place the channel in Encoder Followede.

bits 8 to 15: reserved for future use
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Chapter 6: Command Mode Input Data

When the NX1F4X module is in command mode, itsustatformation is reported to the PLC in the
Input Registers. This data has the following farma

Lo Channel Status Information
Note: A ControlLogix system i
using ControlNet will require 0 1 Status Word 1
34 input words. The first two 1 1 Status Word 2
words will always be zero, and 2 1 Most Significant Word Current Position
the channel 1 Status Word 1 3 1 Least Significant Word Current Position
will be located in input wal 2. 4 1 Most Significant Word Encoder or Diagnostic
Feedback Position
5 1 Least Significant Word Encoder or Diagnostic
Feedback Position
6 1 Most Significant Word Captured Encoder Positior]
7 1 Least Significant Word Captured Encoder Pasitio
8 2 Status Word 1
9 2 Status Word 2
10 2 Most Significant Word Current Position
11 2 Least Significant Word Current Position
12 2 Most Significant Word Encoder or Diagnostic
Feedback Position
13 2 Least Significant Word Encoder or Diagnostic
Feedback Position
14 2 Most Significant Word Captured Encoder Positio
15 2 Least Significant Word Captured Encoder Pasiti
16 3 Status Word 1
17 3 Status Word 2
18 3 Most Significant Word Current Position
19 3 Least Significant Word Current Position
20 3 Most Significant Word Encoder or Diagnostic
Feedback Position
21 3 Least Significant Word Encoder or Diagnostic
Feedback Position
22 3 Most Significant Word Captured Encoder Positio
23 3 Least Significant Word Captured Encoder Pasiti
24 4 Status Word 1
25 4 Status Word 2
26 4 Most Significant Word Current Position
27 4 Least Significant Word Current Position
28 4 Most Significant Word Encoder or Diagnostic
Feedback Position
29 4 Least Significant Word Encoder or Diagnostic
Feedback Position
30 4 Most Significant Word Captured Encoder Positio
31 4 Least Significant Word Captured Encoder Pasiti
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Status Word 1

bit 0 = set when the axis is moving CW

bit 1 = set when the axis is moving CCW

bit 2 = set when the stepper controller is in a BGATATE

bit 3 = set when the axis is STOPPED, must beeferd a move operation can begin (This bit will not
be set when the channel is operating in Slave mode)

bit 4 = set when the axis is AT HOME

bit 5 = set when the axis is ACCELERATING

bit 6 = set when the axis is DECELERATING

bit 7 = set when MOVE COMPLETE

bit 8 = set when the stepper controller is in BLEMDVE MODE

bit 9 = set when module is ready to receive the Beend Move Segment

bit 10 = set when POSITION INVALID

bit 11 = set when there is an INPUT ERROR

bit 12 = set when there is a COMMAND ERROR, mustréget before another command will be

accepted

bit 13 = set when there is a CONFIGURATION ERROR

bit 14 = set when MODULE OK

bit 15 = MODE FLAG "1" configuration mode, "0" faommand mode

Status Word 2

bit 0 = set when the CCW LIMIT SWITCH input is et

bit 1 = set when the CW LIMIT SWITCH input is aai

bit 2 = reserved

bit 3 = set when the EXTERNAL INPUT is active

bit 4 = set when the HOME LIMIT SWITCH input isctave

bit 5 = set when the stepper controller EMERGENENOP input is active

bit 6 = set when channels 2, 3, or 4 are operatiigiave mode

bit 7 = set when the channel is in Encoder Follower mode

bit 8 = HOME INVALID bit.

bit 9 = INVALID MANUAL MOVE bit. This bit will be remain set until the Reset Error command has
been issued. Motion will continue until the commhdit is reset or the external input becomes
active.

bit 10 = set when there is an INVALID PROFILE arro

bits 11— 15 = reserved for future use
CURRENT POSITION

These two input words report the Current Positiaseld on the number of pulses that have been dotput
the stepper driver. This value may be differeotrfithe Encoder Position. If the Most Significaittdf the
Most Significant word is set, then the Current Bagidata is negative.

ENCODER POSITION
These two input words report the position basetherieedback from an encoder attached to the steppe

motor. This value may be different from the Cutfeasition. If the Most Significant bit of the Mos
Significant word is set, then the Encoder Positlata is negative.
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CAPTURED ENCODER POSITION

These two input words report the encoder valuewat present when the external input transitioos fr
“0” to “1”. This will only occur if the module haseen configured to have the external input trap th
encoder data. If the Most Significant bit of the $¥I8ignificant word is set, then the Captured Eecod
Position data is negative. The Captured Encodsiti® cannot be reset from the PLC and will not be
cleared by a homing operation. If the externautrip configured to stop a manual move operatioase
two words will be zero.

The Move Complete Bit has the following function

The Move Complete Bit will be sefter Absolute Moves, Relative Moves, Home Operetj or Blend
Moves have been completed. The Move Completeibihet be setafter a Hold Operation, Manual
Moves, or Registration Moves.

The Move Compete Bit will be reset either at thgilweing of the next move or by a Preset Position
Operation.

The Position Invalid will be set under the followirg conditions

1. After a configuration operation has occurredhistwill be true even if the position was valid
before the configuration operation took place.

2. After an Immediate Stop command has been issued.

3. Ifthe Emergency Stop input has been activated.

4. If either of the End Limit Switches becomesaetiuring any move operation except for homing.

The Input Error bit will be set under the following conditions
1. If the Emergency Stop input has been activated
2. If either of the End Limit Switches become agtivf his is also true of a homing operation where
the motor reverses direction after encounterind=ttng Limit Switch.

A Command Error will be generated under the followng conditions

Note: If a move operation is occurring when a Commandrgondition is detected, the error bit will
be set immediately and the move will run to compfet

1. Configuring the module when a move operatiarciurring.

2. If more than one Command bit is set.

3. If any of the unused bits in Control Word 2 seé

4. If the Target Position, Programmed Speed, Acattm, or Deceleration parameters are outside of
their valid ranges. This is also true of the pastars in a blend move segment.

5. If the programmed speed is less than the sfiespred. This applies to Absolute Moves, Relative
Moves, Homing operations, and Blend Moves. HoweMiamual Moves can be run at speeds less
than the starting speed.

6. Performing an Absolute Move when the Currenitosis not valid.

7. Issuing a Resume Command when there is no AlesoitRelative move in progress.

8. Selecting a trapezoidal acceleration profildaut first selecting S curve acceleration.
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9. A Preset Command, including Encoder Presethiématlata in the registers that contain the
Programmed Speed, Acceleration, or Deceleraticanpeters.

10. Issuing a Homing command with the Target Rwsitégisters not equal to zero.

11. Issuing a Homing Command in a direction thasdoot have an End Limit Switch configured.

12. If a value is entered in the target positiagisiers while a Manual Move is occurring.

13. Performing a Manual Move in the same directisthe active End Limit Switch.

14. Changing the speed of a Manual Move on thfhn invalid value.

15. If the Encoder Move bit is set when a Manual/®s being performed.

16. Any Encoder operation, such as encoder moeeden preset, or encoder follower, when the
module has not been configured to use an encoder.

17. If a Blend Move segment does not reach therBnamed Speed.

18. Trying to run a Blend Move profile from a pasit different from the one that it was programmed
for.

19. Programming a Blend Move segment without chranboth the Target Position and the
Programmed Speed.

20. Programming a Blend Move profile that includedirection reversal.

21. Programming more than sixteen Blend Move Setgnen

22. Programming an Encoder Move in a Blend Movéilero

23. Running a Blend Move profile without first pragiming the Blend Move Segments.

24. If the network connection is removed and trestared.

25. Attempting to place channel 1 in Slave Modesétging Control Word 2, bit 6.

26. Trying to place a channel that is not stoppe8iave mode.

27. If the Slave Mode multiplier or divisor valuge outside of the range of 1 to 32767.

28. If the Slave Mode Programmed Speed registeraarzero.

29. If the direction of the Slave channel ManuaM@l@ommand bit is changed without at least one
scan where the command word is zero.

30. Attempting to place a channel that has not lseafigured to use an encoder in Encoder
Follower mode.

31. Trying to place a channel that is not stoppeiricoder Follower mode.

32. If the Encoder Follower Mode multiplier or dier values are outside of the range of 1 to 32767.

33. If the Encoder Follower Mode Programmed Spegdsters are not zero.

34. If the direction of the Encoder Follower chandanual Move command bit is changed without
at least one scan where the command word is zero.

35. If the number of steps programmed into theetapgsition registers during a Registration Move
is less than the number of steps required to deteland stop the motion.

36. If the number of steps programmed into theetapgsition registers during a Registration Move
is negative.

37. If the Registration Move is started with thddfral Input active.

38. If the Registration Move speed is changed whiiion is occurring.

39. If the value of the target position registarstianged after a Registration Move has been
initiated.

The Configuration Error bit will be set under the following conditions

1. At power up, before the NX1F4X has been conédur
2. If an invalid configuration has been sent tortiaalule.
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The Module OK Flag

This bit will be set as long as the module is ofiega Only a fatal error will cause this bit to keset to

Zero.

The Home Invalid bit will be set under the followirg conditions

PonbpE

o

Issuing a Home command with the Target Posriegristers not equal to zero.

Issuing a Home command if the Programmed Spzeleds than the starting speed.

Issuing a Home Command in a direction that do¢fave an End Limit Switch configured.

If both End Limit Switches are reached durirfgpaning operation. This error will only occur if
the motor reverses direction after encounterinditeeEnd Limit switch.

If the opposite End Limit Switch is reached dgra homing operation. For example, if the CCW
Limit Switch is first reached during a CW homingeogtion. Improper wiring or placement of the
limit switch would most likely cause this error.

If the module has been configured for MarkeisBunly home and the End Limit Switch is active
when the first marker pulse is detected.

The Invalid Manual Move bit will be set under the bllowing conditions.

1.
2.

7.
8.

9.

If a Manual Move is initiated with any invalidu@meters.

If the multiplier or divisor values used in StaMode or Encoder Follower Mode are outside of the
range of 1 to 32,767.

If the velocity value is not zero in Slave MamteEncoder Follower Mode.

If the speed of the Manual Move is changed tmealid value while motion is occurring.

If the number of steps programmed into the tgogsition registers during a Registration Move
is less than the number of steps required to dextelend stop the motion.

If the value of the target position registershanged after a Registration Move has been
initiated.

If a value is entered in the target positiorigigs while a Manual Move is occurring.

If the number of steps programmed into the tgpgsition registers during a Registration Move
is negative.

If the Registration Move is started with the &xial Input active.

10. If the Registration Move speed is changed whibéion is occurring.
11. If the Encoder Move bit is set when a ManualBis being performed.

The Invalid Profile bit will be set under the following conditions

1. If the Programmed Speed is less than the giasfiaed.

2. If any of the move parameters are outside aof Yadid ranges.

3. If the parameters defining a blend move prafdgment are invalid. That is, if the distance ihat
takes to accelerate to the programmed speed exiteel@sngth of the segment.

4. If any of the unused bits in Control Word 2 se¢

5. Setting the Trapezoidal Profile bit (second candword bit 1) without setting the S curve bit
(second command word bit 0).
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Chapter 7: Network Connections
NX1F4C (ControlNet) Hardware Overview
RS485(not used)
STEPPER
AMCl NEXUS MOTION CONTROL /
_ _ e} A —Power
/ Axis 1 \O / Axis \O STATUS 123 47 Connector
10 O 3
Axis 3 AXis O O O O O O
0] 0?2 4
L M/ Nop tp2 B XA ~
/ / / NAP
&h&r;rgichED Control Net Selects Control Net Connectors
b Status LEDs  Node
Address

Node Address Selection

The NX1F4Chas two rotary switches used to set the moduledsesd on the network. Any node
from O to 99 can be selected. Switch 1 sets tieedigit and switch 2 sets the 10s digit of the
address. For example, if the NX1F#do be installed at node 46, switch 1 would khe®é, and
switch 2 would be set to 4. Note, changing theenaddress only takes affect at power up.
Changing the address while power is applied ta\K&F4Cwill generate a minor fault.

ControlNet Status LEDs

The following table describes the function of tberf network status LEDs.

b

ed)

LED Name LED Pattern Function
Number
1 Channel | Solid Green Channel Operating Correctly
B status | Flashing Red/Off | Channel Disconnected from Network
Solid Off Channel Disabled
2 Channel| Solid Green Channel Operating Correctly
A status | Flashing Red/Off | Channel Disconnected from Network
Solid Off Channel Disabled
3 Module | Solid Green Network Card is communicating with Nexus
Owned | Off Network Card is hot communicating with Nexus
Solid Red Incorrectly Configured Network. Possible caus
are incorrect Node #, Number of 1/0O
words, or Comm format.
4 Module | Flashing Green | Network Card is waiting for initialization
Status | Solid Green Module is initialized and operating correctly
Flashing Red Minor Fault (For example Node address chang
Solid Red Major Fault, module must be restarted
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Network Update Time

The NX1F4C has a minimum network update time of.5ms
Quick Start Guide
AMCI Nexus to ControlLogix

With the power off, use the rotary switches lo@ lexus to select the desired node address.
Connect the Nexus to the ControlNet using a fotdet Tap to coax media. Either the A or B port
can be used, depending on how your network is gardi.

Apply power to the Nexus unit.

Start RSLogix 5000.

Start RSLinx and establish communications todbaetrolLogix system.

Configure the ControlLogix hardware system, pssor and discrete I/O. If it is not already pnése
also add the ControlNet adapter 1756-CNB(R) motlutbe system.

Right-click on the 1756-CNB(R) module and ClaakNew Module...

Define the NX1F4C as a generic CONTROLNET-MODULElick onOK and define the
properties as follows.

N

ogkw

© ~N

Name: Your Choice

Description: Your Choice

Comm Format: Data-INT (must be set to Data-INT)

Node: Set it to the same value as the Node addredseoNX1F4C

Assembly Instance- 100,Input — 34
Assembly Instance- 150,0utput — 32
Assembly Instance- 110,Config— 0

9. Click onNext>

10. Define the RPI. The minimum value is 5.0msyéer the value may be set higher.

11. ClickFinish.

12. Save and Download the file to the Processor

13. Start RSNetworx for ControlNet and either oparexisting project or create a new one.

14. If this is the first time using the NX1F4C, igtgr the appropriate EDS file and icon from AMCI's
websitewww.AMCI.com.

15. Go Online. RSNetWorx will scan the Controletwork and should discover the NX1F4C.

16. Click on the Enable Edits checkbox and them $h& project.

At this point, the 1756-CNB(R) should be commuriiogit steady green LED and the top right LED
(ControlNet Status LED #3) for the NEXUS communigatshould be on.

Go online to the ControlLogix processor. Selectltbgic menu, followed byonitor Tags. The data
associated with the NX1F4C is available under tmeényou chose when configuring it.
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Quick Start Guide
AMCI Nexus to PLC-5

1.
2.

With the power off, use the rotary switches lo@ lexus to select the desired node address.
Connect the Nexus to the ControlNet using a tMet Tap to coax media. Either the A or B port
can be used, depending on how your network is gardi.

Apply power to the Nexus unit.

Start RSNetworx. If this is the first time ugithe NX1F4C, register the appropriate EDS file and
icon from AMCI's websitenww.AMCI.com.

From RSNetworx for ControlNet, go Online. Aftaowsing the network, the NX1F4C will appear
as an “Extra Device” at the node selected by theullerotary switches.

Click theEnable Edits checkbox and choose “Use online data (upload)ick@K. At this point
you can right click on the NX1F4C icon and seleaiperties from the pop-up menu. In the
properties window, you can change the name assdoveth the unit and add a description.

7. Go Offline.

8. Click theEnable Edits checkbox.

9. Right Click on the PLC-5 icon and click &eanlist Configuration in the pop-up menu.

10. In the Device Name column, right click on tlane of the Nexus unit, and click orsert
Connectionin the pop-up menu. The Connection Propertieslaxnwill appear on the screen.

11. If needed, set the Input Size and Input Addoésise Data Input File. This file resides in EC-5
and is used by all of the ControlNet nodes. Tlaeefit must be large enough to hold all of the
input data on the network. The number of words tiia NX1F4C transfers to the PLC-5 is shown
below.

32 Input words for the NX1F4C

12. If needed, set the Output Size and Output Asidoé the Data Output File. This file resideshe t
PLC-5 and is used by all of the ControlNet Nod&kerefore, it must be large enough to hold all of
the output data on the network. The number of wdindt the NX1F4C receives from the PLC-5 is
shown below.

32 Output words for the NX1F4C

13. Set the Request Packet Interval time. Thisahasmimum acceptable value of five milliseconds, b
can be set higher.

14. Click OK to close the Connection Propertiesdein. In the Scanlist Configuration window, save
the changes and close the window.

15. Go Online.

16. Verify that the PLC is in Program Mode.

17. Click onNetwork in the toolbar and seleBiownload to Network from the pull down menu that
appears. After the download is complete, the Nexutsshould be communicating with the PLC.
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NX1F4D (DeviceNet) Hardware Overview
RS485(not used)
MULTI AXIS STEPPER
AMCI N EXUS MOTION CONTROL
. ) O A A,/Power
/ Axis 1 \O / AXis \O STATUS 123 Connector
OO0
mis3 A O;OOj LTI [1234!
L /\f L N o 1 K\
Channel LED ) / DeviceNet
(4 places) Network Switches for Node Pin 1 Connector
Status LEDs Address and Baud
Rate

DeviceNet Connector

The 5 pin DeviceNet Connector has the followingmgr

Pin Number Function Standard Wire Color
1 +24Vdc (16 mA) Red
2 Can High White
3 Shields Bare
4 Can Low Blue
5 Common Black

Node Address and Baud Rate Selection

The NX1F4Duses eight DIP switches to select the Node Addirdghe Baud Rate. Switches 1
and 2 set the Baud rate and switches 3 to 8 seiohe, with switch 8 being the least significart bi
The following table shows the possible switch sgttombinations.

The DIP switch package is mounted so that the nusrdre upside down. However, “1” or “ON”
is still in the up position and “0” or “OFF” is ithhe down position.

. Switches 3 to ¢
Baud Rate Switches 1 & 2 Node Addres: 345678
125k 00 0 000000
250k 01 1 000001
500k 10 2 000010
Reserved 11 61 111101
62 111110
63 111111

Example: For a Baud Rate = 250K and the Node Addressswhches 2, 6, and 8 would be ON,
up towards the top of the module and switches 4, 8, and 7 would be OFF, down
towards the bottom of the module.

Note: The state of the switch settings is only taken account at power up.
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DeviceNet Status LEDs

The following table describes the function of therf network status LEDs.

= Name LED Pattern Description
Number
1 Module | Steady Off No Power
Network | Steady Red Unrecoverable Fault
Status | Steady Green Device Operational
Flashing Red Minor Fault
2 Network | Steady Off Not Powered / Not On Line
Status | Steady Red Critical link failure
Steady Green Link OK, On Line, Connected
Flashing Red Connection Time Out
Flashing Green | On Line not connected
3 Reserved
4 Reserved

Network Update Time

The NX1F4D has a minimum network update time of 5ms

Adding the NX1F4D to your network

Before the NX1F4D can be attached to a networkyuist be added to the RSNetWorx for DeviceNet
software. The EDS and icon files are availabléaiTech Library section of our website,
www.amci.com The following procedure to add the EDS file t8NRetWorx assumes that you have
already downloaded these files and un-zipped them.

1.

©ONOGOTAWN

9.

10.
11.
12.
13.

14.

With the power off, use the dip switches onftbat of the NX1F4D to set the node address and the
baud rate.

Start RSNetWorx for DeviceNet.

In the RSNetWorx program, click dmols in the menu bar.

Click onEDS Wizard... from the pull down menu that appears.

Click onNext> in the window that appears.

SelecRegister an EDS file(sjand click onNext>.

SelecRegister and EDS file

Click onChoose File...and navigate to the folder where you placed theipped EDS and icon
files.

Double click oNX1F4D_r01l1.edsfile.

Click onNext>.

Click onNX1F4D_r01.edsfile so that it is highlighted.

Click onNext> to assign an icon to the device.

Click on the NX1F4D and then click @hange icon...to select the icon for the Nexus unit. You
can choose one of the built in icons from Rockweitomation or click on th&rowse... button

and select th&lX1F4D_r01l.icoicon file.

Click onNext>and then click orfrinish to complete the installation of the AMCI NX1F4D ED
file to the RSNetWorx system.

Once the EDS file is added to your system, add\tk&F4D to your network as you would any other
device, including adding it to the scanlist confafion of the scanner module.
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NX1F4E (Ethernet IP) Hardware Overview
RS485(not used)
MULTI AXIS STEPPER
AM CI N EXU S MOTION CONTROL
. , O A L —Power
/ Axis 1 \O / Axis \O STATUS 123 4 Connector
N Mo 1883||||||||
2 4
/ \L / \

— AR

Channel LED Ethernét Address DIf

(4 places)

Switch ] RJ45 Etherne

Status LEDs switches
Connector

Network Update Time

The NX1F4E has a minimum network update time of.5ms

Changing the Ethernet IP Address

The NX1F4E has a default IP address of 192.168000.where “XXX” can be any number between 1
and 254 and is set by the dip switches locatedherfiront of the module.

Use the following procedure if you want your IP egi$ to be something other than 192.168.000.XXX.

1. Remove power from the Nexus Unit.

2. Set all of the unit’s dip switches to the OFF (D9wnsition. This will set the unit’s address to
0000 0000.

3. Start and configure your BootP server. Any DEE®tP server running on a computer, which
is connected to the same network, may be usedhifopurpose. Please note that the Nexus
Unit's MAC ID address is located on a label on thedule’s cover.

4. Apply power to the Nexus Unit.

5. At power-up the module will attempt to get aratiRiress by sending several BootP requests.
This operation will require approximately 30 secandt this point LED2 will be flashing
green. If retrieved, the IP configuration will beedl and stored in the Nexus Unit's Flash
Memory, overwriting older IP settings.

6. The Nexus Unit will now join the network withetmewly set IP configuration.

7. If a BootP server is not found, the Nexus Uriit use the IP configuration that had been
previously stored in its flash memory.

8. Cycle power to the NX1F4E. The changes to Ehaddress will not be permanent until power
has been cycle.
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Ethernet Address Selection using the DIP switches

The NX1F4E uses an IP address of 192.168.000. X X&re/hXXX"” can be any number between 1 and
254. Eight dip switches on the NX1F4E are usesktdhe “XXX” portion of the address. Switch 8eth
left most switch, is the least significant bit awditch 1, the right most switch, is the most sigaift bit.
The address is programmed using the following pioce

1. Determine the address of the NX1F4E. It caarbeunused address between 1 and 254.
2. Convert the address to a binary number. A vafl&d will be 0011 0010.
3. Enter the address on the dip switches. Comtntlie above example, switches 8, 6, 5, 2 and 1

Ethernet Status LEDs

will be off (down) and switches 7, 4, and 3 will e (up).

The following table describes the function of tbharfnetwork status LEDs.

Ntr?ﬁer Name LED Pattern Function
Steady Off The module has no power or no IP address has Issenad.
Steady Green The module has at least one established EtherratfiRection,
Network Flash@ng Green There are no Ethernet/IP cqnne_ctiong esta}blishﬂmbtmodule
1 Status Flashing Red One or more of the connections in which this modutae targe
has timed out
Steady Red The module has detected that its IP address iadBlri@ use
Flashing Green/Red The module is performing a power on self test
Steady Off No Power.
Steady Green The module is operating correctly.
2 Module | Flashing Green The module has not been initialized.
Status | Flashing Red A minor recoverable fault has been detected.
Steady Red A major internal error has been detected.
Flashing Green/Red The module is performing a power on self test.
3 Activity This LED flashes green each time a packet is vedeor
LED transmitted
4 Link This LED indicates that the module is connectedrtdcthernet

network
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Setup Example

AMCI NX1F4E to Rockwell Automation 1756-ENET/B mdedu

NogahrwbdhpE

B © ©

11.

12.
13.
14.
15.
16.
17.

With power removed, use the dip switches tdrsetaddress of the NX1F4E.

Open an existing or create a new ControlLogogpam.

From the project tree, right click on I/O configtion and select New Module.

From the Module Type list that appears, sel@és61IENET/B, the 1756 Ethernet Bridge module.
Type a name for the Bridge module, which mugirb®ith a letter, in the Name field.

Enter the slot number where the 1756-ENET/B ne@ulocated in the ControlLogix rack.

In the Address/Host Name field, select the IRléds and enter the address 192.168.000.XXX
where XXX can be a unique number between 1 and 254.

Click the Finish button.

From the project tree, right click on the 1796EH/B module and select New Module.

. Select ETHERNET-MODULE Generic Ethernet Moduten the list that appears and click on

OK.
In the module properties that appear, entefdll@ving parameters.

Name:Your Choice (must begin with a letter)
Comm FormatData-INT (must be Data-INT)
IP Address192.168.000.XXXwhere XXX is the number entered on the DIP switches

Assembly Instance Size
Input 100 32
Output 150 32
Configuration 110 0
Click on Next.
Select the RPI time, minimum = 5ms.
Click on Finish.

Save and download the program to the Contra¥X.agk.
While online with the PLC, right click on théhErnet Bridge module and select Properties.
Click on the Port Configuration tab and modifg following fields.

Enable BootpUnselected(This will allow the data to be manually enteradhe IP
addresid Domain Name fields.)

IP Address192.168.000.XXX(must be the same as step 7 above)

Subnet Mask255.255.255.0

The Gateway Address, Domain Name, Primary DNS S&ddress, and Secondary DNS
Server Addresses all remain unchanged.
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NX1F4P (Profibus) Hardware Overview
RS485(not used)
MULTI AXIS STEPPER

AMCI N EXUS MOTION CONTROL

. ) O A A,/Power

/ Axis 1 \O / Axi \O STATUS 123 Connector

. ) 10 O3

/ Axis 3 \2 / AXis \O 20 o i O
/l A 1a 2
Channel LED / / \ _
(4 places Profibus Selects Profibus
Status LEDs  Station Female
Address Connecta
Profibus Status LEDs
H=D LED Pattern Function
Number
1 Red Module is Offline and no data exchange is possible
Off The module is Online
5 Green Module is Online and data exchange is possible
Off The module is Off line

Flashing Red 1Hz| Error in configuration: IN and/or OUT length seirohg
initialization of the module is not equal to thadgh set
during the configuration of the network

Flashing Red 2Hz| Error in User Parameter data: The length/conteintise

3 user parameter data set during initialization efrttodule is
not equal to the length/contents set during coméition of
the network.

Flashing Red 4Hz| Error in initialization of the Profibus communicaii ASIC.
Off No diagnostic present

4 Off Not Used

Profibus Connector

The Nexus module uses a 9 pin female D-sub connacttommunicate with the Profibus network.
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Station Address Selection

The Nexus module has two rotary switches usedtttheanodule’s address on the network. Any
station from 0 to 99 can be selected. Switch 4 &t one digit and switch 2 sets the 10s digit of
the address. For example, if the Nexus is to blled at station 46, switch 1 would be set to 6,
and switch 2 would be set to 4. Note, changingsthgon address only takes affect at power up.
Changing the address while power is applied td\lveus module will generate a minor fault.

Network Baud Rate
The NX1F4P supports the following network baud sate

9.6 kbits/sec, 19.2 kbits/sec, 93.75 kbits/sec,3 8Bits/sec, 500 kbits/sec, 1.5 Mbits/sec, 3
Mbits/sec, 6 Mbits/sec, and 12 Mbits/sec

Quick Start Guide
AMCI Nexus to SST-PFB-SLC Profibus interface module

1. Ifitis not already present, install the SSTBPFLC module in the SLC rack and configure the rack
(the ID code is 13635) for the module.

2. Place the PLC in program mode.

3. Connect a serial cable from the computer’'s C@M fo the RS232 port of the SST-PFB-SLC
module.

4. With the power off, use the rotary switches lo& lexus unit to select the desired station

address. The left switch sets the 1s digit andigte switch sets the 10s digit of the station

address.

Attach the Nexus unit to the Profibus network.

Apply power to the Nexus unit.

Start the SST Profibus Configuration software.

Either create a new or open an existing network.

If it has not already present, register the Naxuit's GSD file AnyBPRfB.GSD. This file is

available for download from our websiteyw.AMCI.com.

©o~No O

Click on Library in the toolbar and then select A@8D file. Choose the directory where the
GSD file is located, and then select the file. Whegistered this module will appear under
Slaves as:

HMS Fieldbus Systems AB
ANYBUS-S PDP

10. If SST-PBF-SLC module is not already presditk ©on Masters. Click and drag the Master
(Rev 1.4) into the network. Right click on it aoohfigure it according to your system’s
requirements.
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11. Under slaves, click and drag the ANYBUS-S PDOdelate into the network. The setup window
will appear.

* Under theGeneraltab, set the station number to match the stationber set by the
rotary switches on the Nexus unit.

* Click on theModulestab and then click on Add. The NX1F4P mistset for 32 input
words and 32 output words. If a different numblewords is programmed, Network
LED 3 will flash indicating an Error in the Configation. The input words can be
located in either the Input Image table or in the file, however, all 32 input words
must be located in one file. The 32 output wordsinibe located in the MO file.

* Click on Input 64 Byte (32 word) and then on OK.

» Click on theSLC Addresstab and then select the Input Type, either | of 81d the
offset value, that is where in the | or M1 table ttata begins. It is important not to
leave gaps between an existing Profibus moduldtadata used by the Nexus unit.

* Again click on theModulestab and click on Add.

* Click on Output 64 Byte (32 word) and then on OK.

» Click on theSLC Addresstab and then select the Output Type to be MO hed select
an offset value. As with the input data, it is omjant not to leave gaps between an
existing Profibus module and the data used by #meull unit.

* Click on OK to accept.

12. Save the network file.

13. Right click on the Master Module and select @t from the menu that appears.

14. Click on Yes if asked to retain the configurati

15. Again right click on the Master Module and tlsehect Load Configuration from the menu that
appears.

16. Place the PLC in Run mode.

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 50
Tel: (860) 585-1254 Fax: (860)584-1973 Hin%ales @amci.com



NX1F4X Specifications

Four Channel Networked Stepper Indexer

Revision 2.0

NX1F4T (Modbus TCP IP) Hardware Overview
RS485(not used)

MULTI AXIS STEPPER
AM CI N EXU S MOTION CONTROL
, y e} A L —Power
/ Axis 1 \O / AXie \O STATUS 123 4 Connector
LN et o 1883||||||||
2 4
/ \L / \

-,

(4 places)

Changi

/ : N \
Channel LED Ethernét Address DIf

Switch ] RJ45 Etherne

Status LEDs switches
Connector

ng the Modbus TCP/IP Address

The NX1FA4T has a default IP address of 192.168X00R.where “XXX” can be any number between 1

and 254

and is set by the dip switches locatedheriront of the module.

Use the following procedure if you want your IP eek$ to be something other than 192.168.000.XXX.

1. Remove power from the Nexus Unit.

2. Set all of the unit’s dip switches to the OFFY) position. This will set the unit’s address to
0000 0000.

3. Start and configure your BootP server. Any DIHEL®tP server running on a computer, which
is connected to the same network, may be usethioptrpose. Please note that the Nexus
Unit's MAC ID address is located on a label on thedule’s cover.

4. Apply power to the Nexus Unit.

5. At power-up the module will attempt to get aratiRiress by sending several BootP requests.
This operation will require approximately 30 secandt this point LED2 will be flashing
green. If retrieved, the IP configuration will beeal and stored in the Nexus Unit's Flash
Memory, overwriting older IP settings.

6. The Nexus Unit will now join the network withetmewly set IP configuration.

7. If a BootP server is not found, the Nexus Unilt use the IP configuration that had been
previously stored in its flash memory.

8. Cycle power to the NX1F4T. The changes to Ehaddress will not be permanent until power
has been cycle.
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Modbus TCP/IP Address Selection using the DIP switches

The NX1FA4T uses an IP address of 192.168.000.XX¥revHXXX” can be any number between 1 and
254. Eight dip switches on the NX3A1X are useddbthe “XXX” portion of the address. Switch 8,
the left most switch, is the least significantdoiid switch 1, the right most switch, is the mogh#icant
bit. The address is programmed using the follgwdrocedure.

1. Determine the address of the NX1F4T. It caameunused address between 1 and 254.
2. Convert the address to a binary number. A vafl&d will be 0011 0010.
3. Enter the address on the dip switches. Comignhtlie above example, switches 8, 6, 5, 2 and 1

Modbus TCP/IP Ethernet Status LEDs

will be off (down) and switches 7, 4, and 3 will e (up).

LED Name LED Pattern Function
Number
Flashing Green with| This LED indicates the number of established ModbOP
Network | 2 seconds interval | connections to the module. The number of connesi®aqual td
1 Status the number of flashes on this LED.
Flashing Green/Red Power-on self test
Steady Off No Power
Steady Green The module is operating correctly
5 Module | Flashing Green The module has not been initialized
Status | Flashing Red Minor recoverable fault
Steady Red Major internal error
Flashing Green/Red Power-on self test
; This LED flashes green each time a packet is redeor
i Flashing Green
3 Activity g transmitted
4 Link | Steady Green This LED indicates that the module is connectedrtdthernet

network
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Setup Example

AMCI NX1FAT to Group Schneider’'s 140 NOE 771 01 mied

| This setup example assumes that the 140 NOE 7#io@le has already been installed in the PLC sysltem

1. With power removed, use the dip switches tdrs=tP address of the NX1F4T.

2. Open an existing or create a new Unity program.

3. Open the Project Browser and click one + gyimiext to Communication.

4. Click on thd J symbol next to Networks to shéw available networks.

5. If you are creating a new network for the NX1F4Aght click on Networks and select New
Network from the window that appears. If you addiag the NX1F4T to an existing network,
ignore this step.

Click on the down arrow to the right of thest of available Networks field and selecEthernet
from the drop down menu that appears.

Type the new networks name in the Change Name field
Click on OK to create the new network.

6. Right click on the existing network and selgoeie from the window that appears. The following
window will appear.

" Fthernet_1 = @
Madel Family Module Address [odule Litilities
| J Fiack Module ’m Messaging
YES - 10 Szanning
Maodule [P Address MO - Global Data
IF Address Subnetwark. Mask Gateway Addres=z "o = ShMP
| | | MO - Address Server
IP Configuration II | 10 Scamning | | steae | | Bandwit |

IP* &ddres=s Configuration

IF address 1@z . wE . 0 . 2
Subnetwork mazk 285 . 255 . 265 . O
Gateway addresz o . 0.0 .0
" Fromasemer

(" WEE Configuration

Ethernet configuration
{* Ethemnet |l D11 ]

20 Gear Drive, Plymouth Industrial Park, Terryvi&T 06786 page: 53
Tel: (860) 585-1254 Fax: (860)584-1973 Hin%ales @amci.com



ARACE NX1F4X Specifications

Four Channel Networked Stepper Indexer

Revision 2.0
7. Enter the following parameters.
Module Family: TCP/IP 10/100 Regular Connection
Module Address: Location of the 140 NOE 771 01 uted
IP Address: The TCP/IP address of the 140 NOEOA7thodule
Subnet Mask: 255.255.255.000
8. Click on the I/O scanning tab. The followingesn will appear.
% Fthernet_1
Model Family ModuIeHAddress Module Litilities
ack, Plodule NO . Messaging
| J ’_ ’_ 10 Szanning
iF’ Addrezz Subnetwork. Mask i::‘ateway Address ] : SNMP
IP Corfiguration 1 10 Scanning l. l . l I l P— l
Ve Seanmer cenfguratn Health Black : (=1 # =) W 7 Dewice ControlBIock:[zMDx:4],—
Slave IP Health Repetitive RD RD RD Last value YR YR orss
Unit ID Timeout rate Master Slave Master Slave Description
ddE=sS [(ms) [ms) Object Index l=ngth (Input) Object Indez length
1_132.168.0.50 265 1] 128 HMW2 1] 21 Hold last L] 1024 10
2| Jhd
< ’ i > =
9. Enter the following parameters.
Slave IP Address: IP Address of the NX1F4T module.
Unit ID: Not necessary for the NX1F4T module. eTdefault value of 255
can remain.
Health Timeout: Timeout value measured in ms. @any value for the NX1F4T
module
Repetitive Rate: Update time of the NX1F4T in Asalue of zero will result in the

fastest transfer of data between the NX1F4TthadNOE
module. A value other than zero must be iru#tiple of 16.

RD Master Object. First destination address registere the data transmitted from the
NX1F4T will be located.

RD Slave Index: Must be 0.

RD Length: Must be set to 32. (The NX1F4T us248 bit input words)

Last Value (input): Status of the input registeither last state or zero, in the event of an

error. The data from the NX1FAT will remaintive registers if
communications are lost.

WR Master Object: First source address registation where the data sent from the PLC
to the NX1F4T is located.

WR Slave Index: Mudbe set to 1024
WR Length: Must be set to 32 (The NX1F4T used@dit output words)
Description: Your choice of text or leave blank.
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10. Close the network.

11. Click on Yes when asked “Do you want to saveryoodifications?”

12. Click on Yes when asked “Do you Confirm the Micdtion?”

13. On the Project Tree, expand the I/O configarahy clicking on thﬂ+ symbol to the left of
Configuration.

14. Further expand the I/O configuration by cIia;ktmE} symbol to the left of the Local Bus.

15. Continue to expand the I/O configuration bglalhg on the[l+ symbol to the left of the Local
Quantum Drop.

16. Continue to expand the I/O configuration bgkihg on|3L symbol to the left of the rack that
contains the 140 NOE 771 01 module.

17. Expand the networks attached to the NOE mdualyldicking on theE|+ symbol to the left of the
140 NOE 771 01 module.

18. Right click on the network associated with 1d® NOE 771 01 module and select OPEN from
the window that appears.

19. Click on the down arrow on the field just belavere it asks you to “Please choose a Network.”
Select the network that was created above.

20. Save and build the project, and download iheoPLC. If the NX1F4T is powered up and
attached to the network, network LED 3 (the upjghritmetwork status LED) should now be
flashing and network LED 4 (the lower right netwatltus LED) should now be on solid.
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Specification Revision History

NX1F4X rev 0.0 was released on 8/20/03 and wainiti@ release of the specifications. This spieation
combined the previously separate specificationth@NX1F4C, NX1F4D, NX1F4E, and the
NX1F4P.

NX1F4X rev 1.0 was released on 6/16/04. The falhoychanges were made.

» The ability to reverse direction of during a blendve was removed from both the firmware and the
functionality.

* The Master-Slave mode, the Encoder Follower, aadRégistration Move were added to both to the
functionality of the unit and to the specifications

» Additional details were added on the functionshef Move Complete, Command Error, and the Invalid
Manual Move bit.

» The name of power connector pin 3 was changed 8bields to Chassis Ground

» The name of pin 12 of the breakout boxes was clibfigen Chassis Ground to Shields.

» The function of pins 1 and 2 of the DeviceNet neknswitch settings, which had been reversed on the
previous version of the specifications, was coe@ct

* The termination switch was removed from the Prafibatwork diagram.

NX1F4X rev 1.1 was released on 4/28/05. This veraidded a note to the functionality of ControlNet
LED 3.

NX1F4X revision 2.0 was released on 3/23/07. Tlewing changes were made.

» Added General Information and Table of Contents

» Added Output Signals

» Added Single Ended Encoder Wiring

* Added mounting dimensions and drawings

* Added breakout box dimensions

» Ranges and units were added to the output data

» Added the NX1F4T (Modbus TCP IP) to the specifimadi

» Added changing the IP address to something otlaer182.168.000. XXX

Firmware Revisions
Revision 1.4 corrected a problem if the hold/reseor@mands were issued before the current posititan d
rolled over from its maximum to minimum value oceiversa. This revision also removed the ability

to change the direction during a Blend Move.

Revision 2.0 added Master/Slave mode, Encoder\ioitp and Registration Move to the firmware.

File: NX1F4X_specifications.doc
Date: 3/23/07
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