NX2A4T-11 Specifications Rev 1

Four Channel Modbus TCP/IP Resolver Innut Mo

Module Overview

The AMCI NX2A4T-11 is a four resolver input moduteat communicates on Modbus TCP/IP. The four
resolvers connected to this module can be confibassfour single turn transducers, two single turn
transducers and one multi turn transducer, or twhirturn transducers.

This unit has two discrete inputs labeBgkeandPreset The Brake Input is used to capture the
current channel 1 position and the Preset Inpusésl to Apply the programmed Preset Value to the
channel 1 position data. Both of these inputshEprogrammed to act on the 0 to 1 (off to on) @nd
the 1 to O (on to off) transitions of the input®lease note that any changes made to the channel 1
position data by the preset input are sa¥ed through power down. However, Apply Prepetations
performed over the network are saved through paeemn.

The NX2A4T-11 uses 21 input and 10 output wordsaimmunicate on Modbus TCP/IP.
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General Information

Important User Information

The products and application data described inntfaisual are useful in a wide variety of different
applications. Therefore, the user and others resplefor applying these products described heaetn
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 magdmaged if the procedure is not followed
properly.

tell you when equipment may be damaged if the ptoceeis not followed properly. No patent liability
is assumed by AMCI, with respect to use of infoipmgtcircuits, equipment, or software describethia manual.
The information contained within this manual isjeabto change without notice. UNDER NO CIRCUMSTARE
WILL ADVANCED MICRO CONTROLS, INC. BE RESPONSIBLE ®LIABLE FOR ANY DAMAGES OR
LOSSES, INCLUDING INDIRECT OR CONSEQUENTIAL DAMAGEGSR LOSSES, ARISING FROM THE
USE OF ANY INFORMATION CONTAINED WITHIN THIS MANUAL, OR THE USE OF ANY PRODUCTS
OR SERVICES REFERENCED HEREIN.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all égment manufactured by it will be free from defects
under normal use, in materials and workmanshigfperiod of [18] months. Within this warranty pehidMCI
shall, at its option, repair or replace, free ddrgfe, any equipment covered by this warranty wiigkturned,
shipping charges prepaid, within 18 months frone adtinvoice, and which upon examination provebdalefective
in material or workmanship and not caused by actjdeisuse, neglect, alteration, improper instaltabr improper
testing. The provisions of the “STANDARD WARRANT ¥dre the sole obligations of AMCI and excludes #ileo
warranties expressed or implied. In no event $hliCI be liable for incidental or consequential dayes or for
delay in performance of this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, mus adreturn
Merchandise Authorization number issued by AMCII G&860) 585-1254 with the model and serial numtsong
with a description of the problem. A “RMA” numbeil\Mbe issued. Equipment must be shipped to AMGhwi
transportation charges prepaid. Title and rislos§lor damage remains with the customer until shiipris received
by AMCI.

24 Hour Technical Support Number

Technical Support, in the form of documents, FA&g] sample programs, is available from our website,
www.amci.com 24 Hour technical support is also availablehos product. For technical support, call (860) 583-
7271. Your call will be answered by the factoryidgrregular business hours, Monday through Fri@aw - 5PM
EST. During non-business hours, an automated systi@sk you to leave a detailed message andelephone
number that you can be reached at. The systenpagk an engineer on call. Please have your procodé!
number and a description of the problem ready leefou call.
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Chapter 1: Installation

NX2A4T-11 Hardwar e Overview

Resolvers 1 and Input Status Resolvers 3 and
2 connector LEDs 4 CW
Resolver Resolver
112 |1234567 |1234567| 34
Resolver Status Status Input Powe Power
LEDs — Connector
— 1 ,o0000 [ 199 [f23] [123] 4"
Rl R2 R3 R4
RS48! Brake/Prese + - GND
10— 30 VDC 24 VDC
(ON0)
1003 NRRRRRN
2 4
RJ45 Modbus Input Connector
Network Switches for Node P|n 1 TCP/IP Connector P
Status LEDs Address and Baud (On the NX2A4T-11, the
Rate brake input has been replar
by a capture input.)
Dimensions:

Length = 5.75 inches, Height = 3 inches, Width Z63nches

Mounting

The NX2A4T-11 can be panel mounted in two way$iezibn a DIN rail or panel mounted. The
mounting kit, included with the unit, contains t&¢N brackets, two panel brackets, and four #8 ssrew
needed to attach your choice of brackets to theANK211. Note that the enclosure is not sealed and
the NX2A4T-11 must be installed in an adequateaswek to protect it from environmental
contaminates.

Attaching the DIN Brackets

The following figure shows how to install the DIMalckets so that the NX2A4T-11 can be mounted on
EN 50 022 or EN 50 035 rail. Note that the bottaawof the unit is shown. The rear view is similar
and the brackets are installed in the same fashion.

1} Remave a DIM bracket, tws #E screws, and twa #3
loci washers from the mounting kit bag

2} Slde the DIN bracxst onto the unit o B

3} Install the bwo 25 Borews and 0 washars 1o secure —
- & O 8 BOTTOM VEW OF hI.'F.!L
the bracket on the unit :E:"h" CMFLETE)

4} Repeat on the ofher side. BALK VIER |5 SIMLAR

— i

Cil Bracket

#3 Sorews and
Lockwashers (2 places]
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Attaching the Panel Brackets

The following figure shows how to install the pabehckets so that the NX2A4T-11 can be securely
mounted to an enclosure. Note that the bottom waE&the unit is shown. The rear view is similar dhd
brackets are installed in the same fashion.

1) Remose a panel bracket, two #3 screws, and |
two #E I0CK WAsNErs Tram the maunting kit bag.

2} Posltion the panel bracket omio Tie unit

3) Install the two 25 screws and ook washers 1o

seCure ihe bracke! 1o the unit BO'T\hl_"g 'rE|$?f_uF ATy
MCOMPLETE] ¢
4) Repeat on the oher ske. BIACH WIEW IS SIMLIAR
SiDE WViEw OF PANEL

BRACHET IMSTALLATION EE .
; T | Pare| Eracket

— &2 Bcrews and
Lockwashers (2 places)

Resolver Transducer Connections

The four resolvers connected to this module cacoodigured as four single turn transducers, twglsin
turn transducers and one multi turn transducetywormulti turn transducers. The Transducer Input
Connectors, labeled “RESOLVER 1/2” and “RESOLVER"3iave eight contacts. The mating
connectors are supplied with the NX2A4T-11. The ANy&rt number for the mating connector is MS-8,
while the Phoenix Contact part number is MSTB25185.08, order number 1757077.

The RESOLVER 1/ 2 connector is used for connedngingle turn Transducers channels 1 and 2 or
Multi turn Transducers channel 1. The RESOLVER4Zbnnector is used for connecting to Single turn
Transducers channels 3 and 4 or Multi turn Transduchannel 2.

The following table shows the connections betwiberNX2A4T-11 and the various resolver
transducers that AMCI offers.

Resolver Connectors

Pin Number Single turn Function Multi turn Function

1 R1 both channels R1

2 R2 both channels R2

3 Shields Shields

4 S1 & S2 both channels S3F, S2F, S1C, S2(¢
5 S4 channel 1 S3C

6 S3 channel 1 S4C

7 S4 channel 2 S1F

8 S3 channel 2 S4F

Note: The reference voltage signal, R1 and R2, of lsotinectors, is common.

Pre made cables are available from AMCI. Thesésatbme with a Bendix connector that mates with
the resolver transducer. The other end is pigtatethe factory for easy connection to the MS-8
connector included with the NX2A4T-11. These caltlave a part number of CTL-X for single turn
transducers and CML-X for the multiturn transducdrsboth cases, X equals the length in feet.

The following three diagrams show how to wire thELEX and CML-X cables to the NX2A4T-11.
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One Single turn Transducer Cable
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One Multi turn Transducer Cable

Module Connector
AMCI Part # MS-8
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Bendix #:

MS3106A20-275
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Wiring Notes:

Resolver signals are low voltage, low power signalsan be installed in conduit along with
other low power cabling such as communication caatel low power ac/dc I/O lines. It cannot
be installed in conduit with ac power lines or hgwer ac/dc 1/O lines.

AMCI recommends the use of either the Beldin 9873480 or equivalent cables to connect the
resolver to the NX2A4T-11 module. While the Bel@f30 can be used for any length of cable
run, the 9783 can only be used for runs less tibarfdet.

To reduce or eliminate the influence of electrizaise on the system, the resolver cable shields
must be connected to shield pin 3. The shields pmthe Transducer Input Connectors are
brought to the Chassis Ground pin on the powerlgugmnector.

The shields must be connected to only one endeotdble run and treated as conductors at any
junctions. Do not ground the shields at the juorcthox.

If electrical noise is causing your resolver countgimp, try running a heavy wire from the
power connectors Chassis Ground pin to your eadgbrgl bus. This will provide a better low
impedance path to ground.

If the resolver cable must cross power feed liftehyould do so at right angles.

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

Resolver Status LEDs

The following table describes the function of tbarfresolver status LEDSs.
1 = Resolver 1, 2= Resolver 2, 3 = Resolver 3, Resolver 4

LED Pattern Function
off LED Disabled
solid green Resolver OK
flashing green Clearable Transducer Fault
flashing red Non Clearable Transducer Fault
solid red Module Fault

Power Requirements

Power Connector

Pin Function Note: The Chassis Ground Pin is connected to the
1 +24Vdc NX2A4T-11's body and mudie connected to your
2 DC Common earth ground bus for proper module operation.
3 Chassis Ground

The Nexus Module requires 500mA of current @24\alogerate.

New Position Update Time

200 microseconds

Tachometer Resolution and Range

Resolution: 1 RPM
Range: 1 to 5000 RPM
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Input Function and Status LEDs
The NX2A4T-11 has two discrete inputs labeRrdkeandPreset The Brake Input is used to capture

the current channel 1 position and the Preset lispused to Apply the programmed Preset Valueéo th
channel 1 position data. The inputs are bipo@onnecting one of the inputs pins to +Vdc and ttheio
to the power supply common will cause the inpuadtivate.

» Logic 0 =0to 2VvVdc
» Logic 1 =10 to 30vVdc
» 10mA minimum current required to activate the input

I nput Connector Input LED Active State
Pins Function LED Color
Brake / Pin1or 3 =Vdc
lto2 Capture Input Red Pin 2 or 4 = Common
Pin 2 or 4 =Vdc
3to4 Preset Input Green Pin 1 or 3 = Common

The following figure shows the pin out and simgdischematic of the Brake (Capture) Input. The
schematic of the Preset input is identical.

_\|—‘-‘.~+-I Cptocoupler | s lED
A

l‘F!El:'_

i

EREEN

INP

NPUT
1

WS

e

BRAKE | FRESET
10 - 30 VDC

Both of these inputs can be programmed to acte®tio 1 (off to on) and or the 1 to 0 (on to off)
transitions of the inputs. Please note that &x@nges made to the channel 1 position data byrdeep
input are nosaved through power down.
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Modbus TCP/IP Ether net Status L EDs

The following table describes the function of therfnetwork status LEDs.

LED Name LED Pattern Function
Number
Flashing Green with| This LED indicates the number of established Modba®
Network | 2 seconds interval | connections to the module. The number of connestivequal
1 Status to 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
) 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
3 Activity Flashing Green ;I;glnsslr_nliltjegashes green each time a packet is rededr
4 Link | Steady Green :stlc;rliD indicates that the module is connectedrtdthernet

Ethernet IP Address

The NX2A4T-11 has a default IP address of 192.1@BXXX where “XXX” can be any number
between 1 and 254.

Every Ethernet IP unit, including those made by Alitas a unique MAC ID number. This number is
located directly below the label on the side ofuhé and identifies the unit to the Ethernet Natko

If you have a computer running a BOOTP server,ganuuse this MAC ID address to change the unit's
IP address. After changing the IP address, yost oyele power to the NX2A4T-11 to make the
changes to the IP address take affect.

The DIP switches will no longer have any functidteayou have changed the IP address.
Ethernet Address Selection using the DIP switches

The NX2A4T-11 uses an IP address of 192.168.000.Xuére “XXX” can be any number between 1
and 254. Eight dip switches on the NX2A4T-11 asedito set the “XXX” portion of the address.
Switch 8, the left most switch, is the least siguaint bit and switch 1, the right most switch,hie tost
significant bit. The address is programmed usiregfollowing procedure.

1. Determine the address of the NX2A4T-11. Itbarany unused address between 1 and 254.

2. Convert the address to a binary number. A vaft# will be 0011 0010.

3. Enter the address on the dip switches. Comignhtlie above example, switches 8, 6, 5, 2 and 1
will be off (down) and switches 7, 4, and 3 will be (up).
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Setup Example

AMCI NX2A4T-11 to Group Schneider’s 140 NOE 771@dbdule

This setup example assumes that the 140 NOE 7Wiodlile has already been installed in the PLC

system.

With power removed, use the dip switches tdteetP address of the NX2A4T-11.
Open an existing or create a new Unity program.

Click on the[|+ symbol next to Networks to shéw available networks.

1
2.
3. Open the Project Browser and click one + gyimiext to Communication.
4
5

If you are creating a new network for the NX2A3T, right click on Networks and select New

Network from the window that appears. If you atdiag the NX2A4T-11 to an existing

network, ignore this step.

Click on the down arrow to the right of thest of available Network&eld and selecEthernet

from the drop down menu that appeatrs.
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 selegptio from the window that appears. The

following window will appear.

" Ethernet_1

Madel Family
| I~

Module IP Address
IF Address Subnetwork Mask

Module Address Module Wtilities

Rack Madule ’m Mezsaging
YES

- 10 Szanning

MO - Global Data

Gateway Address ) = chMP

| MO - Address Server

IP Configuration || l I Seanking

l : ] ! l Biancluicitty l

IF Addres= Configuration

IFaddress | 132 w®z . 0 . 2
Subnetwork mask. 255 . 2585 . 265 . O
Gateway address n .0 .0 .0
" From aserver

(" WEE Configuration

Ethernet configuration
{+ Ethernetll ™ 8023
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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 E@@
Model Family Module Address Module Litilities
| J Rack. Plodule NO . Messaging
10 Szanning
Module IP Address MO - Global Data
IP Add Subnetwork. Mask Gat Add
ress ubnetwork. Mazl ateway Address o = SNMP
| | MO - Address Server
IP Configuration [ 10 Scanning l' ] F ] ! ] Banduidth ]
~
M0 Szanner configuration
Health Elock : (218 2w]  [sopn [ Dewice Contral Block: [+MDu:4)
Health Repetitive RD RD wR wR
Slaye IP UnitiD | Timeout rate Master | Slave e Last value Master | Slave o, | Description
ress [(ms) [ms) Object Index g (input) Object Indez Eny

1 192.168.0.50 265 [ = MW 0 21 Hold last ¥ | HMw30 1024 10

2 hd

3 hd

4 hd

[ x z

< >
_—

9. Enter the following parameters.

Slave IP Address: IP Address of the NX2A4T-11 medu

Unit ID: Not necessary for the NX2A4T-11 modul€he default value of 255
can remain.

Health Timeout: Timeout value measured in ms. @any value for the NX2A4T-11
module

Repetitive Rate: Update time of the NX2A4T-11 ia.rA value of zero will result in the

fastest transfer of data between the NX2A4&Ad the NOE
module. A value other than zero must be irultiple of 16.

RD Master Object. First destination address registeere the data transmitted from the
NX2A4T-11 will be located.

RD Slave Index: Must be 0.

RD Length: Must be set to 21. (The NX2A4T-113.12& 16 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 NX2A4T-11 will remamthe registers if
communications are lost.

WR Master Obiject: First source address registation where the data sent from the PLC
to the NX2A4T-11 is located.

WR Slave Index: Mudbe set to 1024
WR Length: Must be set to 10 (The NX2A4T-11 us@46 bit output words)
Description: Your choice of text or leave blank.

20 Gear Drive, Plymouth Industrial Park, Terryvi@T 06786 page: 10

Tel: (860) 585-1254  Fax: (860)584-1973 Hin%ales @amci.com




NX2A4T-11 Specifications Rev 1

Four Channel Modbus TCP/IP Resolver Innut Mo

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 Miocdtion?”

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 bglahg on the[|+ symbol to the left of the Local
Quantum Drop.

16. Continue to expand the 1/O configuration bylahg onH symbol to the left of the rack that
contains the 140 NOE 771 01 module.

17. Expand the networks attached to the NOE mdalyldicking on the[|+ 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 belalvere it asks you to “Please choose a Network.”
Select the network that was created above.

20. Save and build the project, and download ih&oPLC. If the NX2A4T-11 is powered up and
attached to the network, network LED 3 (the uppgirtrmetwork status LED) should now be
flashing and network LED 4 (the lower right netwatlktus LED) should now be on solid.
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Chapter 2: Programmable Parameters

You configure your unit by setting the values sfRtogrammable Parameter$hese parameters are
stored in nonvolatile memory. Therefore, theredsieed to configure the NX2A4T-11 after every power
up. The nonvolatile memory is an EEPROM that isddbr approximately 100,000 write cycles.

Apply Preset

There are four Apply Preset bits, one for each nhanSetting one of these bits while programmirey t
NX2A4T-11 module will cause the channel’s curreosigion data to be changed to the programmed
Preset value. The result of the Apply Preset ameras saved through power down.

Note: Programming a channel’s setup data will undoréseilt of an Apply Preset operation.

Count Direction

This parameter sets the direction of transduceit sbiation that increases the position couiithe
transducer is wired as specified in this manaiadl the count direction is setfositive,the count will
increase with clockwise rotation, (looking at timaf). If the count direction is set hegativethe
position count will increase with counter-clockwisgation.

» The default Count Direction Value p®sitive.

Note: It is also possible to reverse the count direchy reversing S2 S4 wire pairs in the transducer
cable. If you are designing thex2A4T-11into an older system, it is possible that your dngs
already have the pairs reversed and you may nak toeget this parameter. Once the machine is
setup, you can easily change this parameter iptiséion is increasing in the wrong direction.

Transducer Fault Latch

Normally, a transducer fault is latched by ¥%2A4T-11. Transducer faults can be caused by improper
wiring, electrical noise, or a damaged transdudéren the unit detects a fault condition, it repainis
fault over the network until €lear Errorscommand is issued to it. If you have a situatiorergh
electrical noise is causing spurious transducdtsaiat you can safely ignore, you can disable the
Transducer Fault Latch and force te2A4T-11to clear a fault as soon as possible. Note that an
intermittent wiring problem may also cause spurifausts. If you want to reliably capture these si@nt
faults, then you must leave the Transducer FauttH anabled because tR&2A4T-11 can detect and
clear transducer faults much faster than the nétwoans the unit.

» The default Transducer Fault Latch valuemsbled.
Tachometer Response
This parameter sets the time between tachometategdtonly affects the update time of the

tachometer. Itdoes notffect the update time of the position value, whghlways 200 microseconds.

» The default Tachometer Response is 120 milliseconds
» The Tachometer Response can be set to 120 or Rdemdnds.
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Resolver Type

TheResolver Typparameter allows you to use thE2A4T-11with Autotech transducers. Unlike the
other NX2A4T-11 parameters, the Resolver Type patanonly exists on channel 1 because this
parameter affects all channels.

» The default Resolver Type valueA8ICI.

Note

1. AMCI has bolt-in replacements for most Autoté@msducers and we strongly suggest using
them in place of Autotech transducers wheneveripless

2. You can bring both AMCI and Autotech single-tuesolvers into one unit. Set the Resolver
Type toAMCI and install a RM-3 to interface the Autotech trarcss.

3. You can bring AMCI single-resolver transducer® iaNX2A4T-11 with an Autotech multi-turn
transducer. Set the Resolver Typétdotechand install an RM-3 Reference Module to interface
the AMCI transducers.

4. You cannot bring AMCI and Autotech multi-turamisducers into one unit.

5. For more information on interfacing with Autotechrisducer, see the AMCI's FA@sing
Transducers From Other Manufacturergipsted on our websiteiww.amci.com

Channel LED Enable

This bit level parameter allows you to enable sablie the resolver status LEDs. This parameter is
useful if you do not want the NX2A4T-11 to disple@solver errors on channels that are not being used
in your application.

> The default state of the channel 1 resolver stafil3 is enabled
» The default state of the channel 2 through 4 resdtatus LEDs is disabled.

Input Configuration

The NX2A4T-11 has two inputs label8dakeandPreset The Brake input is used to capture the current
channel 1 position data and the Preset input clsathgechannel 1 position data to the channel lePres
Value.

However, before either of these inputs can be ubedransition on which these operations occurtmus
be programmed with the channel 1 setup data. Epch has two programming bits. One determines if
the input will activate on the 0 to 1 (off to omduisition and the other determines if the input wil
activate on the 1 to O (on to off) transition.islpossible to set both of these bits so thatripatiis acted
on both the 0 to 1 and 1 to O transition of theutndf both of these programming bits are rede, t
NX2AA4T-11 will ignore any transitions on the input.

» The default Input Configuration is disabled.
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Full Scale Count

The Full Scale Count specifies the total numberonints generated by the NX2A4T-11. In the case of
single turn transducers, it is the total numbecaints over the one turn. In the case of multi turn
transducers, it is the total number of counts ¢hermprogrammed Number of Turns.

For All Single-Resolver Transducers
» The default Full Scale Count is 8,192.
» Range is 2 to 8,192. Setting the Full Scale CouB60 gives 1 degree resolution.

For AMCI Multi turn Transducers
» Default value is (Number of Turns * 4,096) if Transer Type equals 100 or 180
» Default value is (Number of Turns * 409.6) if Trauser Type equals 1,000 or 1,800
» Range is 2 to (Default Value)

For Autotech Multi turn Transducers (Transducer Type equals 128)
» Default value is (Number of Turns parameter) * 4,02
> Range is 2 to (Default Value)

Linear Offset

The Linear Offset parameter changesrtmggeof count values output by the unit and is used when
transducer position directly correlates to a linma@asurement that does not start at zero. One such
example is an overhead crane. Another exampl@iess shut height measurement. As an example of
how the Linear offset works, when tReill Scale Count is set to 1,500 and the Linear Offset is set to
zero, the NX2A4T-11 will output position valuesiind to 1,499. If the Linear Offset is changed 16,10
then the unit will then output values from 100 {699.

» The default Linear Offset is zero.
» For single-turn channels, the range of the LineffseDis 0 to (32,767 — Full Scale Count).
» For multi-turn transducers, the range of the Line#set is 0 to 999,999.

Preset Value

The Preset Value parameter allows you to set theaf the position data to any count value wititén
range. The range of the count values is (Lineas&dffto (Linear Offset + (Full Scale Count - 1))h&vi
theLinear Offset equals zero, this translates into 0 to (Full S€&dant -1). Programming the Preset
Value does not change the position data, it oy e value that the position will change to when

Apply Preset Commar(dr when the Preset Input is used on channel ib)tiated.

» The default Preset Value is equal to the Lineas€@ffwhich is typically zero. Programming the
Linear Offset resets the Preset Value to equal it.

» The Preset Value range is (Linear Offset) to (Lim@Hset + (Full Scale Count - 1)). When the
Linear offset equals zero, this reduces to 0 tdl (feale Count -1)
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Transducer Type

(Multi turn Transducer Parameter Only)

The Transducer Type parameter exists for multi-ttansducers only. If a channel is programmed to be
used with a single-resolver transducer, then tarampeter does not exist for that channel. The
Transducer Type parameter defines the type of swrhi transducer attached to the channel. The
NX2A4T-11 needs this information in order to decode the mtutth position correctly. This parameter
also defines the values that can be programmedhefdumber of Turns parameter.

» If the Resolver Type parameter is set tdtMCI, the Transducer Type parameter can be set to 100,
180,1,000, or 1,800.

> If the Resolver Type parameter is set thutotechthe Transducer Type parameter must be set to
128.

Number of Turns

(Multi turn Transducer Parameter Only)

The maximum number of turns a multi-turn transdwaaT encode is fixed by the gearing inside of it.
However, theNX2A4T-11 has the ability to divide this maximum number ahtiinto smaller multi-turn
cycles. The unit does this without loss of absopdsition within the smaller cycle. For examples &80
turn mechanical cycle of an HTT-20-180 can be bnakewn into three electronic cycles of sixty turns
each. The 180 turn cycle could also be broken dotmsixty cycles of three turns each.

The range of values for the Number of Turns paramestdependent on the value of Fr@nsducer
Type parameter.

» When Transducer Type = 100: Number of Turns is programmable to 1, 2, 4, 5,210,25, 50, or
100.

» When Transducer Type = 180: Number of Turns is programmable to 1, 2, 3, 4,,9,60, 12,
15, 18,20, 30, 36, 45, 60, 90, or 180.

» When Transducer Type = 1,000: Number of Turns is programmable to 10, 20, 40,180, 200,
250,500, or 1,000.

» When Transducer Type = 1,800: Number of Turns is programmable to 10, 20, 30,500,60,
90, 100,120, 150, 180, 200, 300, 360, 450, 600, 800,300.

> When Transducer Type = 128: Number of Turns is programmable to 1, 2, 4, 8,31%5,64, or
128.
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Chapter 3: Input Registers (Data sent from the NX2A4T-11 module to the netyork

The following table shows the input data formattfoe NX2A4T-11 module.

Word Singleturn Transducers Multi turn
Number Transducers
0 Channel 1 Status Channel 1 Status
1 0 Channel 1 upper 3 digits positign
2 Channel 1 Position Channel 1 lower 3 digits posit
3 Channel 1 Velocity Channel 1 velocity
4 Channel 2 Status 0
5 0 0
6 Channel 2 Position 0
7 Channel 2 Velocity 0
8 Channel 3 Status Channel 2 Status
9 0 Channel 2 upper 3 digits positign
10 Channel 3 Position Channel 2 lower 3 digits {pasi
11 Channel 3 Velocity Channel 2 velocity
12 Channel 4 Status 0
13 0 0
14 Channel 4 Position 0
15 Channel 4 Velocity 0
16 0 Channel 1 Upper Capture Value
17 Channel 1 Capture Value Channel 1 Lower Capfaiae
18 0 0
19 0 0
20 0 0
Status Word L ayout
Bit | Bit | Bit | Bit | Bit Bit Bit Bit Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
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Configuration Error Set if any of the unused bits in the configunatieord are set. This bit will also be
set if the Capture and Preset input transitiongygre programmed on channels 2
through 4.

Transducer Type ErroMulti turn Transducer Programming Error only. Fhit is set if the transducer
type is not equal to 100, 180, 1000, or 1800 ifrtieelule is configured for
AMCI transducers, or 128 if the module is confighifer Autotech transducers.
This bit will always be reset when the module i;gaised as a single turn
resolver.

Number of Turns ErroMulti turn Transducer Error only. This bit istsethe number of turns is invalid
for the transducer type selected. This bit will & be reset when the module is
being used as a single turn resolver.

Full Scale Count ErrorSet if the Full Scale Count is outside of thege of:

2 to 8192 for Single turn transducers
2 to (4096 * Number of Turns) for 100 or 180 twransducer
2 10 (409.6 * Number of Turns) for 1000 or 180énttransducer
2 to (1024 * Number of Turns) for an Autotech X@fh transducer
Linear Offset ErrarSet if the linear offset is outside of the rande
0 to (32767 - Full Scale Count) for single turmsducers
0 to 999,999 for multi turn transducers
Preset Value ErroiSet if the preset value is outside of the rarfdarear Offset to (Linear Offset -(Full
Scale Count -1))
Command ErrorSet if any of unused bits in the command wordsateif you try to program a channel
that is not present, if you try to program morentbae channel at a time, or if you
attempt to preset single channels 2 or 4 if thexelmeen configured as multiturn
channels.
Message IgnoredSet if an attempt is made to program a paraniieser error already exits on a
different parameter. This bit will also be seyaiu use the Apply Preset command
(including the Preset Input) on a channel that isansducer fault.

Motion Direction This bit will be “0” if the counts are increaginor “1” if the counts are decreasing.
The bit will remain in its last state when theregsmotion.

Velocity at Zero This bit will be set if there has been no motion125ms.

Resolver TypeThis bit will be reset if the input channel is éignred to be used with single turn
transducers, and set if the input channel is candéid to be used with multi turn
transducers.

Capture Input Statughis bit will be set if power is applied to theg@are Input. This bit is present only
in the channel 1 status data and shows the stalte @apture Input even if the
input’s transition type has not been programmettienConfiguration word.

Preset Input Statu3his bit will be set if power is applied to theepet input. This bit is present only in
the channel 1 status data and shows the state &fréset Input even if the input’s
transition type has not been programmed in the iGordtion word.

Transducer FaultThis bit will be set if a transducer Fault hagb detected.

Module Fault Set if there is a module fault, such as an EEFR®@or.

Acknowledge Bit Set when the Transmit bit is set in output w@rdThis bit is present only in the

channel 1 status data.
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Position DataThis register shows the current position datanftbe resolver transducer. This register
will count from O to (Full Scale Count —1). If tihesolver transducer continues to rotate
in the same direction, the count value will thelhower to zero and start counting again.
The position data is updated every 200 microseconds

Velocity Data This register shows the current rate of charigbeoposition data and has units of
Revolutions/Minute. The velocity data is updatedrg 120 or 24ms, depending on the
channel’s configuration.

Capture ValueOnly the Channel 1 position data can be captareeither the 0 to 1 and or the 1 to O
transition of the Capture Input. (This input ibéted as the brake input on the front of
the NX2A4T-11.) The capture value will remain iretregister until one of the
following has occurred.

* A new capture value is detected.

* The module is programmed, including sending thehAppeset command to any of
the channels.

* The Preset Input has been configured and is aetivat

*  The NX2A4T-11's power is cycled.

Input Data Notes

1. Itis possible to configure the module for dwhelti turn and two Single turn transducers at tame
time. If channel 1 is used for the Multi turn inpthan the channel 1 and 2 Single turn data is
replaced by the channel 1 Multi turn data. Howetree channel 3 and 4 single turn data will remain.
If the channel 2 Multi turn is used, than the cledrhand 4 Single turn data is replaced by the
channel 2 Multi turn data, and the channel 1 a&ihgle turn data remains. It is not necessars® u
the channel 1 Multi turn data before using the deh@ Multi turn data.

2. If the module is configured to work with Multirn transducers, programming either of the Single
turn channels associated with the Multi turn chamnlké replace the Multi turn channel data with the
data of both Single turn channels. For exampldulti turn channel 1 is being used, and Single turn
channel 2 is programmed, than single turn chanmeeldichannel 2 data will replace Multi turn
channel 1 data in the input registers.

3. The data in the input registers remains ifag$ state if the Nexus module is removed from the
network.
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Chapter 4: Output Reqisters (Data sent from network to the NX2A4T-11)

The format of the output data is shown in the follgg table. Please note that only one channebean
programmed at a time. However, the position ofertban one channel can be preset, and a channel
programmed, with one write operation.

Word Single
Number Resolver Multi turn Transducers
Transducers
0 Control Control
1 Configuration Configuration
2 0 Upper 3 Digits Full Scale Count
3 Full Scale Count Lower 3 Digits Full Scale Coun
4 0 Upper 3 Digits Linear Offset
5 Linear Offset Lower 3 Digits Linear Offset
6 0 Upper 3 Digits Preset Value
7 Preset Lower 3 Digits Preset Value
8 0 Transducer Type
9 0 Number of Turns

Control Word Function
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Configuration Word Function

Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit Bit | Bit 03 | Bit Bit Bit
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Transducer Type Rang8ingle Turn: “don’t care.”
Multiturn: 100, 180, 1000, 1800 for AMCI or 128 fAutotech

Number of Turns Rang&ingle Turn: “don’t care.”
100 turn = 100, 50, 25, 20, 10, 5,4, 2,0or 1

Multiturn 180 turn = 180, 90, 6@, 86, 30, 20, 18, 15, 12, 10,9, 6,5,4,3,2, 1
1000 turn = 1000, 500, 250, 200, 100, 50, 401P0
1800 turn = 1800, 900, 600, 450, 360, 300, 280, 150, 120, 100, 90
60, 50, 40, 30, 20, 10

128 turn = 128, 64, 32, 16, 8,4, 2, 1

Full Scale Count Rang@ to 8192 for Single Turn resolvers
2 to (4096 * Number of Turns) for 100 or 180 ttransducer
2 10 (409.6 * Number of Turns) for 1000 or 180énttransducer
2 10 (1024 * Number of Turns) for an Autotek?8 turn transducer
Linear Offset Range0 to (32767 - Scale Factor) for single turn reskve
0 to 999,999 for multiturn resolvers
Preset Rangd.inear Offset to (Linear Offset + (Full Scale @bul))

1. Words 8 and 9, the transducer type and nunfidermes parameter, apply only for multiturn charsnel
and are not used for single turn resolvers. Whegramming single turn resolvers, words 8 and 9
are “don’t cares.”

2. When programming multiturn transducers for Aeith, channel 1 must be programmed before
channel 2 because channel 1 configures the modukeutotech transducers.
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Programming Sequence

1. The ladder logic program writes the data ihe dutput registers.

2. The ladder logic program then sets the transinit

3. When the module detects the 0 to 1 transitidhetransmit bit, it will respond by setting aegror
bits and the Acknowledge bit in the input registers

4. When the ladder logic program sees that the@eledge bit is set, it will examine any error bits

and then reset the transmit bit.

The module will reset the Acknowledge bit.

The programming sequence is now complete.

o u

Warning The EEPROM used to store parameter values, anhtérnal offset that is calculated every
time you use the Apply Preset Command, is guardrfteeapproximately 100,000 write cycles
before writing to it will cause it to fail. Thera®®, continuously presetting the position or
writing new parameters should be avoided. If yqplization requires you to continuously
preset the position, consider calculating the neglposition offset in you ladder logic
program. A description of how to perform this ogiEnais shown in the FAQ section of our
website www.AMCl.com. .

Revision History

Revision 0.0 was released on 6/3/05 and was thialirélease of the specifications.

Revision 1.0 was released on 8/24/05 and addedtmguwviring, and network configuration data to the
specifications. More detailed programming inforimatwas also added to the specifications.

File: NX2A4T-11_REV_1.0_SPECS.doc
date: 8/24/05
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