AmiCI 7264 ControlLogix SSI Interface Specifications

Revision 0.1

Module Overview

The 7264 module is a four channel SSI interfaceutethat resides in a Rockwell Automation Contrajborack
This module is capable of connecting to four inaej@nt SSI output sensors. This module also haddtehing
inputs, one for each channel, which can be usedpture the sensor’s data.

The 7264 module communicates with the PLC usingtiapd output registers. The Data value, Velod&gtual SSI
data, Latched Value, and Status information arerted to the Input Registers. All module setup paters, including
Preset Value, Count Direction, Velocity Respongad;ias well as the SSI-Logic parameters [Data Tpary or
gray code), Data Logic (positive or negative), Nembf Clock Bits, Number of Data Bits, MSB Numband Clock
Frequency] are programmed through Message Instngti

The Output registers assigned to the module carsée to Apply the Preset or to send the PL@3gatral System
Clock-Timeto the 7264 module. This optional and additideature causes the module to use this system tichéhe
sensors velocity data to calculate an Interpolateti.ook Ahead” Data value. This has two possiliections. One,
the Interpolated Data Value along with the systiene tvalue can be sent to other ControlLogix moduigsexample
the 8213-VA, allowing them to schedule their resgmowith a high degree of precision. Two, the Inbafed Data
Value allows the user to “Look Ahead” to what that®Value will be at a defined time in the future.

The 7264 module stores its parameters in a nonilflash memory when power is removed so it ismecessary to
program the module at every power up. However,ftagh memory is good for a minimum of 10,000 wayeles, so
the module must ndie programmed during every machine cycle.

The four latching inputs are sinking and will aetie when they see a voltage level between 8 and@4hhese inputs
can be programmed to capture the scaled SSI ddteearsing, falling, or both transitions of theprt.

Through the use of different rack Assembly Instantiee 7264 can be configured to operate with ove, three, or
all four of the available four channels. Disablangy unused channels is recommended because théemdatigtop all
activities associated with the unused channelsiawipg the module’s throughput time.

Sample programs showing how to program the 7264utecate available from the following page of ourbsite.

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

Important User Information

The products and application data described inrtlaisual are useful in a wide variety of differeppkcations.
Therefore, the user and others responsible foryappthese products described herein are respenfibldetermining
the acceptability for each application. While efédnave been made to provide accurate informatithinthis
manual, AMCI assumes no responsibility for the agapion or the completeness of the information aored herein.
Throughout this manual the following two noticee ased to highlight important points.

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

tell you when equipment may be damaged if the ghoeis not followed properly. No patent liability
assumed by AMCI, with respect to use of informatidrcuits, equipment, or software described is thanual. The
information contained within this manual is subjecthange without notice. UNDER NO CIRCUMSTANCESLW
ADVANCED MICRO CONTROLS, INC. BE RESPONSIBLE OR LBLE FOR ANY DAMAGES OR LOSSES,
INCLUDING INDIRECT OR CONSEQUENTIAL DAMAGES OR LOSSS, ARISING FROM THE USE 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 and workmanshigfperiod of [18] months. Within this warranty peti@MCI shall,
at its option, repair or replace, free of chargs, @quipment covered by this warranty which ismedd, shipping
charges prepaid, within one year from date of io&pand which upon examination proves to be defedi material
or workmanship and not caused by accident, misweggect, alteration, improper installation or impeo testing. The
provisions of the “STANDARD WARRANTY” are the sotsbligations of AMCI and excludes all other warrasti
expressed or implied. In no event shall AMCI bélkefor incidental or consequential damages od&ay in
performance of this warranty.

Returns Policy
All equipment being returned to AMCI for repairr@placement, regardless of warranty status, mus aa&eturn

Merchandise Authorization number issued by AMCIl ¢&60) 585-1254 with the model and serial numtaosg
with a description of the problem. A “RMA” numbeillhbe issued. Equipment must be shipped to AMGhwi
transportation charges prepaid. Title and rislos§lor damage remains with the customer until shipris received
by AMCI.

24 Hour Technical Support Number

Technical Support, in the form of documents, FAQ®] sample programs, is available from our website,
www.amci.com 24 Hour technical support is also availabletos product. For technical support, call (860) 585-
1254. Your call will be answered at the factoryidgmregular business hours, Monday through Fri@ay - 5PM
EST. During non-business hours, an automated systibmsk you to leave a detailed message anddiephone
number that you can be reached at. The systenpagk an engineer on call. Please have your procode! number
and a description of the problem ready before yaili ¢
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Chapter 1: INSTALLING THE 7264 MODULE

Configuring the ControlLogix System

Open RSLogix 5000 and the project in which yantto install the AMCI 7264 module.
Right click on 1/0O Configuration in the Projéltee.

Select New Module.

Select the following module type and descripfimm the list that appears.

e N

Type = 1756-MODULE
Description = Generic 1756 Module (There is no Elxsavailable for the 7264 module. Because
of this it will appear as an Unknown Devighen viewed from
RSNetWorx.)
5. Click on OK.
6. Enter the following module properties.

Name Your Choicgmust begin with a letter)
Description: Your Choice

Comm Format: Data-DINT (must be Data-DINT)
Slot: location of 7264 module

7. Enter the Connection Parameters from the folloviaide. Please note that the 7264 module can Hegooed in
one of four ways, depending on how many channel$aing used. Disabling any unused channels is
recommended because the module will stop all detssassociated with the unused channels, whidrimrove
the throughput time.

Owner Controller Listen Only
Parameter Assembly Size in 32 bit Assembly Size in 32 bit
Instance words Instance words
1 Channel
INPUT 101 6 101 6
OUTPUT 111 2 115 1
CONFIGURATION 1 0 5 0
2 Channels
INPUT 102 12 102 12
OUTPUT 112 4 115 1
CONFIGURATION 2 0 5 0
3 Channels
INPUT 103 18 103 18
OUTPUT 113 6 115 1
CONFIGURATION 3 0 5 0
4 Channels
INPUT 104 24 104 24
OUTPUT 114 8 115 1
CONFIGURATION 4 0 5 0

The Owner Controller setup will be used in mostanses. The Listen Only setup should only be Wsettie
listening processor(s) in systems with more thamP@hC. Please note that the RPI time of the LiSaly
processor mudie greater than or equal to the RPI of the Owmenti©ller, and the number of channels on the
Listen Only processor musiatch the number of channels on the Owner Costroll
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8. Click on Next >

9. Setthe RPI (Rate Packet Interval) Time to tesiréd value. To reduce the PLC scan, the recomi@teRPI time
is 5ms. However, the minimum value for the 7264laie is 0.5ms.

10. Click on Finish >>

11. The module should now appear in the projeet tiEhe Input data will be referenced as LocalData[Y] and the
output data will be referenced as Local:X.O.Datapflere “X” is the slot number and “Y” is the wordmber.

Chapter 2: HARDWARE OVERVIEW

Module Specifications

Current Draw :

Throughput Time:

Latching Inputs

550mA @5Vdc
0.2ms to 1.2ms depending on the SSI frequendytt@number of bits and channels used.

The Latching Input terminals accept an up to 24\dighal across pins17-15, 18-16, 35-33,
and 36-34. The latching function is performed B®pmmmed when power is
applied/removed, OFF to ON and/or ON to OFF, taffitbe input.

Voltage Range: 0 to 30Vdc

On State: 8 to 30Vdc

Off State: 0 to 2Vdc

Current Draw: 10mA @ 24Vdc

NOTE: The 7264 does not supply power to the sen3ts sensors require their own external
power.

The latching inputs must be on for between 0.2naslafms, depending on the number of
channels being used.

Front Panel:
Status LED
AMCI  SS| Solid Red Data Flash Memory Fault
Blinking Red/Green  Module Hardware Communication Failure
Status Blinking Red Output Data Fault
_— Solid Green No motion on any channel
OK Blinking Green Motion on at least one channel
|
OK LED
Solid Green Module Owned, two-way communication
Blinking Green: PLC in Program Mode
Blinking Red Communication between module and PLC interdipte
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Connector Pin Out:

The input connector consists of a Removable Terndlack with the Rockwell Automation Part Numberg5b-
TBCH (36 position cage clamp) or 1756-TBS6H (36itas spring clamp). The terminal block_is reatpplied with
the 7264 module.

External 24Vdc, channels 1 and 2 2| OO 1 Earth Ground 1 (shields)
GND 2 41 0O 3 GND 1
SSI Clock channel 2 - 61 OO 5 SSI Clock channel 1 -
SSI Clock channel 2 + 81 OO 7 SSI Clock channel 1 +
SSI Data channel 2 - 10 OO 9 SSI Data channel 1 -
SSI Data channel 2 + 121 OO0 11 SSI Data channel 1 +
Earth Ground 2 (shields) 141 O 0O 13 Earth Ground 3 (shields)
Latch Input channel 2 - 16| OO 15 Latch Input channel 1 —
Latch Input channel 2 + 18 OO 17 Latch Input channel 1 +
External 24Vdc, channels 3 and 4 20 O O 19 Earth Ground 4
GND 4 22 OO0 21 GND 3
SSI Clock channel 4 - 24 O O 23 SSI Clock channel 3 -
SSI Clock channel 4 + 26 O O 25 SSI Clock channel 3 +
SSI Data channel 4 - 28 O O 27 SSI Data channel 3 -
SSI Data channel 4 + 30 O O 29 SSI Data channel 3 +
Earth Ground 5 (shields) 32 O O 31 Earth Ground 6 (shields)
Latch Input channel 4 - 34 O O 33 Latch Input channel 3 —
Latch Input channel 4 + 36 O O 35 Latch Input channel 3 +

Wiring Notes

» Use the information provided by the sensor's mactufe to determine the type and maximum lengthable
that should be used to connect the sensor to 4 Mddule.

* When plugged into the 7264 module, pin 1 is locatetthe upper right hand corner.

* Pins 2 and 20 are not connected to the PC boairsl.intended as a convenient place to connect24&/dc
external supply to the SSI sensors. Only conglidesensor(s) current requirements when sizingptheer
supply as the 7264 module does not use and isomoiected to the external +24Vdc supply.

 GND 1 through GND 4 (pins 3, 4, 21, and 22) arerimally connected together and must be connecttéwto
+24Vdc supply’s common.

» Earth Grounds 1 through 6 (pins 1, 13, 14, 19281, 32) are internally connected together and @neected
to the ControlLogix rack structure. The cable si8edf the sensor’s cable should be connected sethe
terminals.
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» Transducer signals are generally low voltage, lower signals. If you are using A-B guidelines fabling
installation, treat the transducer cable as a @aye®jcable. It can be installed in conduit alorithwather low
power cabling such as communication cables andlmmer ac/dc I/O lines. It cannot be installed inawit
with ac power lines or high power ac/dc I/O lines.

» Like all signal and communication cable, the tramsd cable should be shielded. These shields baust
grounded only at one end of the cable. Becauseattkecabinet is typically better grounded thanrtteehine,
AMCI recommends that the cable shields be terméhatehe 7264 module. However, if your cable shigl
attached to the sensor’s housing, and the sengoousided through its mounting, you must not cohttee
cable shields to the 7264 module because thiscvalite a ground loop.

» If ajunction must be made in the signal cablettthe shield as a signal-carrying conductor. Diocoonect
the shield to ground at any junction box or thesducer.

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

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

SSI Protocol

The following figure shows how a 7264 reads datanfa SSI transducer. Note that the formal SSI #afinallows
for twenty-four bits of data and a twenty-fifth ptbit. However, AMCI is aware of some transducleg transmit

more or less than twenty-five bits. To accommodagse transducers, the 7264 can be programmedéptagp to
thirty-two bits in the SSI bit stream.

Tt -
! Tiow
@ T —
i) 1 2 3 n-1 n

clock — P LFLFL FLFLS _"'_I_J‘LJE Li'i_-_-

DATA Bt )Sn2y Bt WSin1Y BtnYowp \Bit 1 XEi2)Bit3

“n” = Number of bits in the SSI data. Range obBf. Default of 24.

1. The first falling edge of the clock signal latshthe SSI data. Note: Some transducers latchatiaeati the end
of the previous interrogation.

The next “n” rising edges of the clock shift dle “n” data bits.

TINT is the time between interrogations andgsad to (((1/clock frequency) * # of SSI bits) e Time) for
the 7264. TM is the time that the Stop bit is validhich is typically 12 to 20 uS. TIDL is the tirbetween the
end of the last interrogation and the start ofrteet and varies with the number of channels tha7264
module has been configured to use.

wn

Number of .

Channels Idle Time
1 120 uS
2 360 uS
3 600 uS
4 850 puS

The transducer must have new data available witid@rnTIDL Time period if the system is to work prolye
FLASH Memory
The 7264 module’s parameter values are storechonavolatile Flash memory. This memory type camespmrameter

values in the absence of power for over twentyydaut you can only write to it a limited numbertiofies before it
will be damaged. The Flash Memory used in the #86dule is guaranteed for a minimum of 10,000 weiteles.
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Chapter 3: Programmable Parameters

The 7264 is configured by programming its Prograbim&arameters. These parameters are broken ddovthiee
groups, Module Setup, SSI Setup, and Data Setupneders.

The 7264 uses two methods for the programming amitoring of data. Input and Output registers aedito
program and monitor data that occurs on a regelaedule, such as reading the data value and s$tddumation or
setting the system time. Message instructions sed or operations that occur less frequently, siscphrogramming
the module set up parameters or reading back theps#ata for trouble shooting purposes.

Module Setup Parameters

Latched Input: The 7264 module has four Latch Inputs, one fohednannel, that allow you to capture and
display the current Data Value whenever the infartgitions. This parameter, which is composedvoflits,
allows you to capture the input on the 0 to 1 titéors the 1 to O transition, or on both transigonThe function
of the Latched Input will be disabled if neithet isi set.

To be read by the 7264 module, the latching inpuist be on for between 0.2ms and 1.2ms, dependirigeo
number of channels being used.

The 7264 module reports the status of the Latchpdtieven if the function of the latched input bagn
disabled.

The Latched Value is not saved through power dowmerefore, the Latched Value displayed in the 7264
module’s input registers at power up will be zero.

Interpolated Data value This additional and optional feature may be ulsifiucustomers using the
ControlLogix PLC'’s virtual axis functionality. lised, the 7264 module will take the PLCesntral System
Clock-Timeand the sensor’s velocity data to calculate agrjrdiated or “Look Ahead” Data value. This has
two possible functions. One, the Interpolated Détlue along with the time value can be sent toothe
ControlLogix modules, for example the AMCI 8213-Vallowing them to schedule their responses witigh h
degree of precision. Two, the Interpolated Datau€alllows the user to “Look Ahead” to what the Ddédue
will be at a defined time in the future. Herehs procedure for generating the Interpolation Déthue.

1. Make the PLC the System Time Master by openindCiietroller Properties and clickil
on the Date/Time tab. Click on the box next to‘tdeke this controller the Coordinat:
System TimeMaster” text so that a check mark appears in thednn accept the chang
by clicking on OK. The Interpolated position valugl be valid only if this step is
performed.

2. Create a GSV instruction in your ladder logic, witle Class Name set to CST and the
Attribute Name set to CurrentValue, to read theéesygime from the PLC. The
destination address must made up of two DINT regsst

3. If desired, add a value to word O of the time vaked above. This value is entered in
1us increments, every 1000 equals 1ms, and equasitbant of time that you want to
“look ahead.”

4. Place the time value from step 3 into the outpgtsters. The next time that the
Interpolation Transmit bit transitions from eitt@®to 1 or 1 to 0, the Central System Time
will be sent to the 7264 module.

5. The latest Interpolation Data Value will be locatedhe input data the next time the
module is updated at the normal RPI update.
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Limit Switch Position: This two word parameters defines ON and OFFosetp. If the ON setpoint is less than
the OFF setpoint, a bit in the Input Registers,childan be easily interrogated by a relay instractvall be set
when the Data Value is between these two setpolfitee ON setpoint is greater than then OFF datpthen

the bit will be set when the Data Value is outsifiéhe these two setpoints. A separate Limit Swiit based

on the same ON/OFF setpoints also exists for ttexgolation Data Value.

SSI Setup Parameters:

These parameters are used to extract the SSI Qe ¥fom the bit stream. These parameters ddfime t
clock speed of the data transfer, the number afkdbits, the position and length of the SSI datéiwithe
bit stream, and the format of the data.

SSI Clock Frequency: This parameter allows you to set the SSI cloegdiency to one of four values; 125kHz,
250kHz, 500kHz, or 1.0MHz. The default value o5&HRz value will work in all applications. Your ssor’'s

user manual should contain information on what@8tk Frequency is appropriate for both the seasdrthe
type and length of cable used.

Number of SSI Data Bits This parameter defines how many bits of the datgam make up the Data Value.
This parameter has a range of 1 to 32.

Most Significant Bit (MSB) Number: This parameter defines the bit location of thet foig of the Data Value
in the data bit stream. This parameter has a rahfjé¢o 32.

Number of SSI Clock Bits This value sets the number of bits that the AZ#ldread from the SSI transducer
per interrogation. This parameter has a rangetof32 and must be greater than or equéMost Significant
Bit Number + (Number of SSI Data Bits —. 1))he default value of 24 bits will work in mogtications.

Example: You have a 12 bit single turn SSI encoder thidpuats 25 SSI Clock bits. The single turn valuBdated in

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25

the least significant bits of the SSI data.

f

MSB of SSI Clock Bits MSB of Data Value LSB of Data Value

[0]oJojofofofofodg o o g d?* X X X X X X X X X X ?'

and Clock bits
In this example, the 7264 module would be setupgusie following data.
Number of SSI Clock Bits = 25

Most Significant Bit number = 14
Number of SSI Data Bits = 12

Data Type: This parameter tells the 7264 module to interfitetSSI data either as a binary number or asya gra
code number. The default value is binary.

Data Logic: This parameter is included to handle situationsrelthe SSI data is reported with negative logic.
If this parameter is set, the 7264 will invert theta bits before performing any scaling and deapdjperations.
When left in its default value of positive, the d2@odule will use the SSI data as it is from thesse.
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Data Setup Parameters:

Once the 7264 module has extracted the SSI datatfre data stream, it uses the Data Setup Paraneter
convert the raw SSI data into the Data Value ibrepto the PLC.

Scalar Multiplier & Divisor: These two parameters are used to scale the &51 Bath parameters have a
default value of one and can range in value fraam32,767. The Scalar Multiplier must be less thaaqual to
the Scalar Divisor. In other words, the ratio dfllplier to Divisor CANNOT be greater than one.

Linear displacement transducers from Balluff and3/Tave resolutions measureduim/count. The 7264
module can easily convert this data into the mamailiar US Customary system of inches. The taklevws
shows the Multiplier and Divisor values neededdowert from various metric resolutions to US Custoyn
resolutions. For example, to convert data fronDd Isensor with im/count resolution to 0.0005inch/count
resolution, use a Multiplier of 50 and a Divisorl7.

LDT Desired Resolution
Resolution |, 100057| 0.0001" | 0.0002" | 0.0005"| 0.001” | 0.002" | 0.005"
1 100 50 25 10 5 5 1
Hm 127 127 127 127 127 | 254 127
5 100 50 20 10 5 2
Hm 127 127 127 127 | 127 | 127
5 125 50 25 25 5
Hm 127 127 127 | 254 127
100 50 25 10
10um 127 | 127 | 127 | 127
100 50 20
20um 127 | 127 | 127
100 40
40um 127 | 127

Use the following procedure to calculate your Scatad Divisor values if either your LDT ResolutionDesired
Resolution does not appear in the above table

Conversion Factor: Desired Resolution (countsinch
LDT Resolution (counts/inch)

Step X Convert your LDT resolution fromm to inches. For example, you are using a senigbriyym resolution in
your application.

Ipm * 1mm * 1linch = 0.00003937 inches/count = 25400 courdk/in
100@um 25.4 mm

Step 2 Determine the number of counts per inch for tesired resolution. For example, 0.0001".

0.0001 inch/count = 10000 counts/inch
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Step 3 Determine the Scalar Multiplier and Divisor vatue

Desired Resolution (counts/inch¥ 10000 counts/inch= 100 = 50
LDT Resolution (counts/inch) 25400 colintsh 254 127

Therefore, to use a sensor witlini resolution and get 0.0001 inches per count résoluuse a Scalar
Multiplier of 50 and a Scalar Divisor of 127.

Preset Value:The zero position of the SSI encoder’s Data Vahag not match the zero position of your
machine. The Preset Value parameter gives yoaliligy to offset the Data Value from the actual 88&ta to a
value that will be more useful for your application

Programming the Preset Value parameter does nagelthe Data Value. It is stored in the 7264 me'dul
memory until the module sees a zero to one tramsdf the Apply Preset bit.

Apply Preset: Offsetting the Data Value to the Preset Valuetis@step operation. First, a Message Instruction
must be used to send the Preset Value with the sétap parameters to the 7264 module. Secortihgtie
Apply Preset in the output registers will change frata Value to the Preset Value.

Setting the Apply Preset bit causes the modulet@ate an internal offset value that is applietthéoData
Value before it is reported to the PLC. This intdroffset is saved in the 7264 module’s Flash nrgnsm it is
not necessary to home the module at every powePlgase note that using a Message Instructiorogrgm a
channel’s setup data will clear the internal offgeterated by an Apply Preset operation.

WARNING The 7264 module’s Flash memory is guaranteed fd@¥Qwrite cycles before writing to it will
cause it to fault. Therefore continuously Applythg Preset should be avoided. If your
application requires you to continuously Apply freset, consider calculating and Applying th
Preset in your PLC program.

[¢]

Count Direction: This parameter is useful if your Data Value repnésea linear position. It gives you the
ability to reverse the direction of motion neededhicrease the position count. For simplicity’sesake two
values for this parameter are calRgssitive DirectiorandNegative DirectionWhen this parameter is set to its
default ofPositive the Data Value is not changed. When this paranetet to Negative, the Data Value is
multiplied by -1 before it is reported. For lindeansducers, this has the effect of reversing tfeetion of
motion needed to increase the count. When using'$.Biid the Count Direction is setRositive,the Data
Value usually increases as the magnet moves awaythre head of the LDT. When the Count Directiosesto
Negativethe Data Value increases as the magnet moves tewsecead of the LDT. You will need probably
need to Apply the Preset to the Data Value afterprmgram the Count Direction parameter.

If your Data Value represents a rotary positiony gannot change the count direction with this patam
However, you can easily reverse the count direatiith ladder logic shown in sample program locaiadur
website ahttp://www.amci.com/sampleprograms.asp

Velocity Update Time: The Velocity Update Time parameter sets the amotititne between Rate of Change
information updates to the PLC. Its can be sefttoer 60 milliseconds or 160 milliseconds, wittD16
milliseconds being the default. Decrease the beteveen updates for faster response to changbsiuaiue.
Increase the time between updates for better averad this value. The Velocity update time does affect

the rate at which the position data is updated.

The Velocity data is measured in Counts/Second.

20 Gear Drive, Plymouth Industrial Park, Terryvi@T 06786 page: 11
Tel: (860) 585-1254  Fax: (860) 584-1973 \Melyw.amci.com



AmiCI 7264 ControlLogix SSI Interface Specifications

Revision 0.1

Chapter 4: Messaqge Instructions

The programming of the 7264 module’s Setup dataires the use of Message Instructions. The forrttie
instruction is shown below.

input condition o
zend the setup data

to channel 1 of the T264 channel 1
7264 module meszge ingtniction
EQU MSG

— Equal Type - CIF Generic —CEM—

Source & zend 7264 Mezzage Control mezzage_chl | . | HCDWN2>—

0% —CERD>—

Source B 1
1. A different message instruction is needed fahezdnannel of the 7264 module.
2. The message instruction sends data to or regddrdm the 7264 module only when the rung traorsstfrom

false to true.

3. The Message Control tag, message_chl in thim@raused for Message Instruction Control musthhe
MESSAGE data type.

4. Clicking on the button in the Message Instruttpens the Message Configuration Window, showovbelEnter
the appropriate data for the channel and operaiimg performed. When finished, click on the Applitton to
accept the new data.

Message Configuration - message. chi EE

Eonfiguration | Eu:ummuniu:atiu:un1 Tag |

tezzage Type:

?ervice |Eustu:um LJ Source Element: | chi_data[0] LJ
Wpe:

Source Length: r35 3: [Butez]
Semice [h.. |
Code: |4 [(HetlS ks 14 [Hes) Dieztination ﬂ
[Hiztance: {201 .-’-'-.ttril:uute:iljl [Hes] Hew Tag

Message TypeCIP Generic

Service TypeMust be Custom

Service Code4C to write data to the 7264 module, 4B to read ffam the 7264 module

Class Must be equal to 4.

InstanceDetermined by the type of data being transferred,tbe table below.

Attribute: Must be set to zero.

Source Elementf the Message Instruction is being used to s#atd to the 7264 module, then the source parameter
will be the first tag of the array that containe thata to be sent to the 7264 module.

If the Message Instruction is being used to redd ftam the 7264 module, than the source parameter
must be left blank.
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Source Lengthlf the Message Instruction is being used to s#atd to the 7264 module, then the Source Length
parameter must be equal to 36 bytes.

If the Message Instruction is being used to redd ftam the 7264 module, then the Source Length
Parameter must be set to zero.

Destination If the Message Instruction is being used to statd to the 7264 module, then the Destination Petexrm
must be left blank.

If the Message Instruction is being used to redd ftam the 7264 module, then the Destination
Parameter must be set to the first tag of the amfagre the data will be placed.

The Message Instruction is used with the followinghformation to send data to the 7264 module.

SERVICE CODE AC CLASS 4 | Lengthin | Used with assembly
Channel 1 [Bytes] |instances 101, 102
INSTANCE 201 ATTRIBUTE | O 36 | 103, 104
SERVICE CODE AC CLASS 4 | Lengthin | Used with assembly
Channel 2 INSTANCE 202 | ATTRIBUTE | 0 [Bytes] | instances 102, 103
36 | 104
ch 3 SERVICE CODE 4C CLASS 4 Lerégth N\ Used with assembly
anne INSTANCE 203 | ATTRIBUTE |0 [ ytZSé instances 103, 104
Channel 4 SERVICE CODE AC CLASS 4 Lerégth N1 Used with assembly
anne INSTANCE 204 | ATTRIBUTE |0 [ ytzsé instance 104

The Message Instruction is used with the followinghformation to read data from the 7264 module.

SERVICE CODE 4B CLASS 4 | Lengthin | Used with assembly
Channel 1 INSTANCE 201 | ATTRIBUTE |0 [Bytes] | instances 101, 102
0 |103, 104
SERVICE CODE 4B CLASS 4 | Lengthin | Used with assembly
Channel 2 INSTANCE 202 | ATTRIBUTE | 0 [Bytes(,)] |1nos£tlances 102, 103
channel 3 SERVICE CODE 4B CLASS 4 Lerégth N | Used with assembly
INSTANCE 203 |ATTRIBUTE [0 | IBY] lingiances 103, 104
Chanmel 4 SERVICE CODE 4B CLASS 4 Lerégth N | Used with assembly
INSTANCE 204 | ATTRIBUTE |0 [ ytes(,)] instance 104
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Message Configuration — (Communication Tab)

When the Configuration window shown above is congaleclick on the Communication tab. The followinmdow
will open. Click on the Browse button and set pla¢gh parameter to the slot where the 7264 modute#ed. All of
the remaining Communication parameters can rentdhe@& default settings.

Message Configuration - message ch @

Comfiguration Enmmunicatinn] Tag ]

Path: |AMCI_7264 Browse..
AMEL_T264

[

W

[ Connected

Extended Error Codes

The Message Instructions used to send data to2# module have an error register that can be tasebtain
diagnostic information from the module. This reégi%s address igser_tagexerr. The following table shows the
values that will be displayed in this registetiétdata sent to the 7264 module is not valid.

Extended Error Codes
1 = Configuration Bits Word Format Error (reseni®t not equal to 0)
2 = Starting MS Bit Position outside the rangd ¢ 32
3 = Number of Data Bits outside the range of 320
4 = Number of Clock Bits outside the range of B2
5 = (Starting MS Bit Position + Number of Data$B# 1) > Number of Clock Bits
6 = Multiplier outside the range of 1 to 32767
7 = Divisor outside the value range 1 to 32767
8 = Multiplier > Divisor
10 = Channel not used (This will be displayed a0D80 000a)

» These error codes are only valid when registeresddiser_tag.ertis equal to 9.
* The Message Instructions Error bit and the Exterietedr Code can only be cleared by sending valtd ta
the 7264 module.
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Chapter 5: Setup Data

The message instructions described in chapter veado® used to send the setup data to the founelsaaf the
7264 module. This data consists of nine 32 bitdsdB6 bytes) shown in the following table. Eabhrmnel can
be programmed with different setup data.

Data | Word Eunction Range Factory
Type | Numbe Default
32-bit 0 Configuration Bits See Description Belgw 0
32-bit 1 Starting MS Bit position 1to 32 1
32-bit 2 Number of Data Bits 1to 32 24
32-bit 3 Number of Clock Bits 1 to 35ée Note 1) 24
32-bit 4 Multiplier 1 to Divisor 1
32-bit 5 Divisor 1to 32767 1
32-bit 6 Preset Value 0 to 16# FFFF_FFHF 0
32-bit 7 Limit Switch ON-Position 0to 16# FFFF_HFF 0
32-bit 8 Limit Switch OFF-Position 0 to 16# FFFF HH- 0

All of the data musbe present and valid when the message instructiosed to send the data to the 7264 module.
If the data is not valid, all of the data will lgnbred, the message instruction’s error bit wilsbg and the

extended error code will indicate exactly how tlgads invalid. See chapter 3 for definitions af Het up
parameters.

Configuration Bits:
Bits O to 7 Reserved, must be O;
Bit 8: Program Count Direction (0 = Positive, 1 = Negali
Bit 9: Program Velocity Update (0 = 160ms, 1 = 60ms)
Bit 10: Latch position on rising edge of input
Bit 11: Latch position on falling edge of input
Bit 12: SSI Data Logic (O=positive, 1=negative)
Bit 13: SSI Data Type (0=binary, 1=Gray Code)
Bit 15 & 14 SSI Frequency
00=125kHz, 01=250kHz, 10=500kHz, 11=1MHz.
Bits 16.. 31 Reserved, must be 0;

Note 1: The Velocity Update Time does naffect the update of the Data Value.

Note 2: TheNumber of Clock Bitsannot be less than the sum (Start§ Bit Position+t Number of Data Bits 1)

Note 3: Programming a channel’s setup data will cleaiinbernal offset generated by an Apply Preset Opmrat

Note 4: The 7264 module will accept and act on Setup Batd from a Message Instruction that occurs inséehi
Only Processor.
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Chapter 6: Reading Status Data

The message instructions described in chapter veadsn be used to read the current setup datadaam of channels
of the 7264 module. This status data consistsroB&bit words (40 bytes) shown in the followinglea The
destination address must be made up of a tag traays at least 10 DINT words long.

Please note that it is possible to read only vaddith from the 7264 module. The module does no¢ stoy Setup Data
that caused the Message Instruction’s Error bitetget.

BLIE Ui Function

Type | Number

32-bit 0 Configuration Bits (see description below)
32-bit 1 Starting MS Bit position

32-bit 2 Number of Data Bits

32-bit 3 Number of Clock Bits

32-bit 4 Multiplier

32-bit 5 Divisor

32-bit 6 Preset Value

32-bit 7 Limit Switch ON-Position

32-bit 8 Limit Switch OFF-Position

32-bit 9 Internal Offset generated by an Apply Btegperation

Configuration Bits:

Bits O to 7 Reserved, must be O;
Bit 8: Program Count Direction (0 = Positive, 1 = Neggli
Bit 9: Program Velocity Update (0 = 160ms, 1 = 60ms)
Bit 10: Latch position on rising edge of input
Bit 11: Latch position on falling edge of input
Bit 12: SSI Data Logic (O=positive, 1=negative)
Bit 13: SSI Data Type (O=binary, 1=Gray Code)
Bit 15 & 14: SSI Frequency
00=125kHz, 01=250kHz, 10=500kHz, 11=1MHz.
Bits 16.. 31 Reserved, must be O;
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Chapter 7: Input & Output Data

Input Registers: (Data sent from the 7264 module to the PLC)

This data consists of between six and twenty f@ibiBwords, depending on the number of configuleannels, and
is read by the PLC at the RPI (Rate Packet Intgivate that is asynchronous to the Ladder LogiggPam. The Input
data will be referenced as Local:X.l.Data[Y] wh&Xg is the slot number and “Y” is the word number.

To ensure that the same data is used throughoettire PLC program, this data should be buffeceidternal
registers at one place in the program. Howevenrdier to take advantage of the real time availghilf the
Interpolation Data valugthelnterpolation Acknowledgkit, theLimit Switch State Bitand thenterpolation Limit
Switch State Bshould be used directly from their respective IrnRagisters.

The data contained in the input registers consis&atus Data, the Scaled Data Value, VelocityaDtite Actual SSI
data read from the sensor, and any associatedddtwhinterpolated Data Values. Each channel (seissmade up
of six DINT input words.

Channel 32 Bit Function Units
Number Word
(1) Da?;a\t/ﬁule 1 See descripiton belpw Input Dat_a for t_he channel
1 2 Velocity 1 Counts / Second SSI Configuration
3 Latched Data Value 1
4 Interpolated Data Value 1
5 Actual SSI Value 1
ﬁg?nng]eerl \3;30?5[ Function Units
0 Status 1 See descripiton belpw
1 Data Value 1
1 2 Velocity 1 Counts / Second
3 Latched Data Value 1 Input Data for the
4 Interpolated Data Value 1 two SSI channel
5 Actual SSI Value 1 configuration
6 Status 2 See descripiton below
7 Data Value 2
5 8 Velocity 2 Counts / Second
9 Latched Data Value 2
10 Interpolated Data Value 4
11 Actual SSI Value 2
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Channel 32 Bit Function Units
Number Word
0 Status 1 See descripiton belagw
1 Data Value 1
1 2 Velocity 1 Counts / Second
3 Latched Data Value 1
4 Interpolated Data Value 1
5 Actual SSI Value 1 Input Data for the
6 Status 2 See descripiton belaw three SSI| channel
7 Data Value 2 configuration
> 8 Velocity 2 Counts / Second
9 Latched Data Value 2
10 Interpolated Data Value 2
11 Actual SSI Value 2
12 Status 3 See descripiton below
13 Data Value 3
3 14 Velocity 3 Counts / Second
15 Latched Data Value 3
16 Interpolated Data Value B
17 Actual SSI Value 3
Channel 32 Bit Function Units
Number Word
0 Status 1 See descripiton belgw
1 Data Value 1
1 2 Velocity 1 Counts / Second
3 Latched Data value 1
4 Interpolated Data value 1
5 Actual SSI Value 1
6 Status 2 See descripiton belaw
7 Data Value 2
5 8 Velocity 2 Counts / Second Input Data for the
9 Latched Data Value 2 four SSI channel
10 Interpolated Data Value 2 : ;
11 Actual SSI Value 2 configuration
12 Status 3 See descripiton below
13 Data Value 3
3 14 Velocity 3 Counts / Second
15 Latched Data Value 3
16 Interpolated Data Value 3
17 Actual SSI Value 3
18 Status 4 See descripiton below
19 Data Value 4
4 20 Velocity 4 Counts / Second
21 Latched Data Value 4
22 Interpolated Data Value 4
23 Actual SSI Value 4
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Description of Status Words 1 to 4:

Bit 0: APPLY PRESET ACKNOWLEDGH his bit will be set when the corresponding AppPhgset Command bit
is set in the output registers.
Bit 1: INTERPOLATION ACKNOWLEDGH his bit will be set when the corresponding Iptdation Command
bit is set in the output registers, after carrying the INTERPOLATION operation.
Bit 2: VELOCITY AT ZER(OSet when there has been no motion for the lasiomoof the Velocity Update Time.
Bit 3: MOTION DIRECTION Set when data value is decreasing. The bit resniaithe last state when there is no
motion.
Bit 4: LATCHING INPUT Set when the latching input for respective chaimeeceiving power. This bit will be
set even if the function of the input has beenldezhby the channel’s programming.
Bit 5: LIMIT SWITCH STATESet when the data value is between the prograntumeit Switch ON- andOFF-
Setpoints
Bit 6: INTERPOLATION LIMIT SWITCH STATEet when the interpolated data value is betwiken t
programmed Limit SwitclON- andOFF-Setpoints This bit will only be updated on the 0 to 1 aiol0
transitions of the Interpolation Command Output bit
Bits 7 to 13 Reserved for future use
Bit 14: OUTPUT FAULT Set when one or more of the bits in the corredpgnCOMMAND WORD are set.
This bit will be automatically reset when the in@mt bit(s) are reset.
Bit 15: BAD CRC Memory ErrorSet when the flash area for the correspondingrodigparameters shows corrupt
data. It will still be possible to use the 7264{ the module will power up using its default paedens.
That is, you will have to use message instructtongrogram your setup data at every power up.olf go
not want to use the module in this way, it mustdtarned to AMCI for repair.
Bits 16 to 31 Reserved for future use

Input Register Description

Data Value: This register contains the converted and scalesl fdam the sensor. That is, this value is theltegu
applying both the Setup Data and any offset frompply Preset operation to the Actual SSI data from
the sensor.

Velocity: This is the rate of change of the data valuednr@s / Second.

Latched Data Value This register shows what the Data Value was wtherLatch Input transitioned, depending on
the configuration, from O to 1 and or from 1 toThe Latched Data Value will be reset to zero
at power up. Also, the current Data Value willddaced in this register if the input is
configured for the 0 to 1 transition and the injsUé&ctive at power up.

Interpolated Data Value: This register shows the Data Value based on #rar@l System Time and the sensor’s
velocity data. Itis not necessary to use thisufiesif you are only interested in reading the
Data Value and Velocity directly from the sensor.

Actual SSI Value This register shows the unmodified data fromabesor. This value is useful for detecting any
error or status bits that may be included in thia d&ream. Bit O in this word represents the Least
Significant bit of data from the sensor. Thatis$ 0 is the last bit of data transferred from the
sensor to the module.
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Output Registers: (Data sent from the PLC to the 7264 module)

The output registers are used to execute commaatisypically occur during machine operation. Madsét up
functions are accomplished with the use of Mess$agteuctions. See chapter 4 and 5 for configurireg@264 module.

Channel 32 Bit Function
Number Word
1 0 Command Bits
1 Interpolation CST Value
Channel 32 Bit Function
Number Word
1 0 Command Bits
1 Interpolation CST Value
5 2 Command Bits
3 Interpolation CST Value
Channel 32 Bit Function
Number Word
1 0 Command Bits
1 Interpolation CST Value
5 2 Command Bits
3 Interpolation CST Value
3 4 Command Bits
5 Interpolation CST Value
Channel 32 Bit Function
Number Word
1 0 Command Bits
1 Interpolation CST Value
5 2 Command Bits
3 Interpolation CST Value
3 4 Command Bits
5 Interpolation CST Value
4 6 Command Bits
7 Interpolation CST Value

Command Bits for SSI channels 1 to 4:

Output Data for the one
channel SSI Configuration

Output Data for the two
channel SSI Configuration

Output Data for the three
channel SSI Configuration

Output Data for the four
channel SSI Configuration

Bit 0: APPLY PRESET COMMANDhe 0 to 1 transition of this bit changes theeetive SSI channel's Data
Value to the Preset Value that was programmed thélchannels Setup Message Instruction. The Defaul
Preset Value is zero.

Bit 1: INTERPOLATION COMMANDBoth transitions of this bit, (0 to 1) and (1ap causes the respective SSI
channel to read the Current System Time from thputuegister and calculate the Interpolated Daau¥.
This Interpolated Data Value will be read by theCRiuring the next RPI update of the module.

Bits 2 to 31 Reserved for future use
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Apply Preset Programming Cycle

1.

2.

3.

The ladder logic program sets the APPLY PRESEMBAND bit when you want to change the SSI
channel’s current Data Value to the previously paogmed Preset Value.

The 7264 module will set the APPLY PRESET ACKNOEIDGE bit in the input registers to indicate that i
has received the command.

When the ladder logic program sees that the APPRESET ACKNOWLEDGE bit is set, it will reset the
APPLY PRESET COMMAND bit. The programming cyclenisw complete.

WARNING The 7264 module’s Flash memory is guaranteed fd@Qwrite cycles before writing to it will
cause it to fault. Therefore continuously Applythg Preset should be avoided. If your
application requires you to continuously Apply treset, consider calculating and Applying th
Preset in your PLC program.

Interpolation Command Programming Cycle

1. The ladder logic program reads the des@edtral System Timealue from the PLC using a GSV instruction.
The Destination tag musbnsist of at least two DINT registers.
2. If desired, add the amount of time, in microsets) that you want to “look ahead” to the lower avof
Central System Time.
3. Write the desire@entral System Timealue into thdnterpolation CST Valu®utput Register
4. Based on the state of the Interpolation Ackndgiebit, toggle the Interpolation Command bit aitbie or off.
5. Based on the measurédlocityfor the corresponding SSI channel, the 7264 modalleulates the
Interpolated Data Valuand places it in the respectiut RegisterThe 7264 module then adjusts the
InterpolationAcknowledge Biaccordingly.
6. If desired, the user can send the Interpolatesitien, along with the system time, to another @ahogix
module each time the Interpolation Acknowledgedhidnges state.
The following is an example of the ladder logicttban be used to generate the Interpolation Dalaeva
S
Get System Walue —
Clazz Mame EST
Inztance Mame
Attribute Mame  Current alue
Dt aystemn_time[0]
0e
ADD
Add —
Source & time_offzet
e
Source B gugtem_time(0]
ne
Dest  Locald:0.Data[1]
0%
7264 channel 1 7264 channel 1
|rterpolated Interpolated Cormmand
Acknowlege bit bt
Local:4:1.0atal0] 1 Local4:0.0atal0]1
EE'IE A o
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Chapter 8: Specification Revision History

Revision 0.0 was created 4/3/06 and was the initiglase of the specificatians

Revision 0.1 was created on 4/12/06. The followihgnges were made.

» The Listen Only Assembly Instances were corrected
» Details were added to the functions of the inpgtsters and the Status words
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