5274 Specifications

High Speed Analog Inspection Module
Revision 4.0

Module Summary

The AMCI 5274 High Speed Analog Profile Module es@ijned to provide high-speed analog to digital
control. The design criteria require output updéelew 5Qs. The primary applications are part
inspection and rejection, but the module will bpatale of serving other applications that requighhi
speed interpolation of analog signals.

The AMCI 5274 will operate as a stand-alone modhith continuous reporting of status information to
the 1756 system. It will take analog samples atmnpoints; defined by position, time, or digitapin,
and compare the measured values to a programmegle gned determine the pass/fail of the inspection.

The module will consist of the following I/O:

4 analog inputs
4 digital inputs
4 digital outputs

The 5274 module does not contain any non-volatéenory and will have to be programmed at every
power up.

Functional Summary

The following graph shows the basic function of thedule. The module will acquire an analog signal
(analog value) and sample that analog signal &taog/n points. (Inspection points) The starting paoin
the sample is based upon the gate input (D102).ifi$@ection points can be defined by the triggputn
(DI03), encoder position, or time value. The measent cycle begins on the first OFF to ON transitio
of the Gate input, aftahe module has been switched from ConfiguratioRua Mode. At each
inspection point the module will capture the analatye and compare the measured value to pre-
programmed target, high, and low values. The moaillehen make decisions of pass/fail based upon
how it is configured. The module will also repawtsstical information of each inspection pointhe
PLC for process improvement.
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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 newgdmaged if the procedure is not
followed properly.

tell you when equipment may be damaged if the mhoeis 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 USE OF ANY PROUCTS OR SERVICES
REFERENCED HEREIN.

Standard Warranty

ADVANCED MICRO CONTROLS, INC. warrants that all @gment manufactured by it will be free
from defects, under normal use, in materials andkmanship 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 itemal or workmanship and not caused by accident,
misuse, neglect, alteration, improper installatioimproper testing. The provisions of the “STANDBR
WARRANTY” are the sole obligations of AMCI and exdes all other warranties expressed or implied.
In no event shall AMCI be liable for incidental @ynsequential damages or for delay in performahce o
this warranty.

Returns Policy

All equipment being returned to AMCI for repairr@placement, regardless of warranty status, must ha
a Return Merchandise Authorization number issueAM{I. Call (860) 585-1254 with the model and
serial numbers along with a description of the faob A “RMA” number will be issued. Equipment
must be shipped to AMCI with transportation chargeepaid. Title and risk of loss or damage remains
with the customer until shipment is received by AMC

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) 583-7271. Your call will be answered by thetbry during regular business hours, Monday
through Friday, 8AM - 5PM EST. During non-businéssirs, an automated system will ask you to leave
a detailed message and the telephone number wbereay be reached. The system will page an
engineer on call. Please have your product modebeun and a description of the problem ready before
you call.
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Configuring the ControlLogix System

Open RSLogix 5000 and the project in which yantto install the AMCI 5274 module.
Right click on 1/0O Configuration in the Projéltee.

Select New Module.

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

PwnhE

Type = 1756-MODULE

Description = Generic 1756 Module
Click on OK.

Enter the following module properties.

o u

Name Your Choice (must begin with a letter)

Description: Your Choice

Comm Format:  Data-INT (must be changed from the default Data DINT toaEIAET)
Slot: location of 5274 module

7. Enter the Connection Parameters from the follovaide.

Owner Controller Listen Only
Parameter Assembly Size in 16 bit Assembly Size in 16 bit
Instance words Instance words
INPUT 100 32 101 32
OUTPUT 194 16 195 1
CONFIGURATION 232 0 2 0

8. Click on Next >

9. Set the RPI (Rate Packet Interval) Time to tesired value. To reduce the PLC scan, the
recommended RPI time is 5ms. However, the mininmahae for the 5274 module is 0.5ms.

10. Click on Finish >>

The module should now appear in the project tigee Input data will be referenced as
Local:X.l.Data[Y] and the output data will be refaced as Local:X.O.Data[Y] where “X” is the slot
number and “Y” is the word number

[ HOTE @ An EDS file for the 5274 module is available and ba downloaded from the
following page of our websitehttp://www.amci.com/driverfiles.asp
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Module Specifications

Backplane Current Draw

Minimum Acquisition Time:

Data Types

Scaling

Alarms

Wire-Off Detection
Filtering

Calibration

Time Stamping
Throughput time
Environmental Conditions

610mA @ 5Vdc
The module can be removed and inserted under power
accordance with ASA guidelines

2%S/ per Trigger

2's complement Integer

User- Defined

High / Low Alarms, Under / Over Ranggsbi

only via Under/ Over Rangesbit
User- Defined

On-board Offset and Gain

CST reported on each positivesitiom of the Gate Input
32s (trigger input to physical output)

Operating Temperatur 60° C

Relative Humidity: 5 to 95% without condensation
Storage Temperature: -40 to 85°
Analog Inputs
Four analog inputs with 30 VDC over-voltage proiatt

All inputs are capable to operate in one of foertselectable ranges: +/- 10V, 0 — 10V, 0 - 5V,
and 0-20mA. The ranges are selectable on per chbasis. The voltage inputs additionally can be
selected as either single ended or differentidde Gurrent inputs can only be used as single ended
inputs.

Each channel provides 14 bit resolution over a28/810.25V span. This yields 16,384 counts for
the —10.25/+10.25V range, 8,192 counts for the @8¥W and 0-21mA range, and 4096 counts for

the 0- 5.125V range. Regardless of the range seletite user will realize a LSB change for every
1.25mV of input change.

Minimum conversion time is 26 for all channels.

Digital Inputs
The module provides four digital inputs, labeledNDito DIN3. The inputs are jumper selectable
for 5V/24Vdc operation. Two of the inputs, DINO aDtN1, can be configured as inputs for the
onboard 16 bit counter. The counter can be usdiigeord as a Quadrature (A quad B) counter or
as Pulse Counter.. Input DIN2 is the gate inputusell modes of operation. DIN3 is the trigger
input used in Gate/Trigger Mode.

Configured for 24Vdc operation
Voltage Range: 0 to 26.4Vdc

On State >10Vdc

Off State <2Vdc

Current Draw = 25mA @24Vdc
Default Setting of all Digital Inputs

Configured for 5Vdc operation
Voltage Range: D.5vdc

On State 3.5Vdc

Off State 4Vdc
Current Draw = 15mA\@b

[ NOTE @ Digital Inputs th_at are active when the modulewitched from Configuration
to Run Mode will be ignored.
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Changing the Digital Input Voltage Level

1. Place the unit on the bench so that the bodeddfithe unit is closer to the bench.
2. Remove the two screws holding the side panglaanit.
3. Locate jumpers JP1 to JP4.

| ® WARNING |
5Vdc 24Vdc The module will be
Backol 7 damaged if 24Vdc i
Connector ~~ |00O0| bino  |[©OO applied when the
onnector -7 . .
1 inputs are configure
e OO O| piNt 0O for 5vVdc
JP1to JP4 »ﬂ OOO| pNn2 |OOO
OOO| pn3 |[OOO

~
~
~
~
~
~
~
~

4. Place the jumper straps in the desired locatkor. 5Vdc inputs, place the jumper strap on the
right two pins, those closer to the Removable TeainBlock, and for 24Vdc inputs, place the
jumper strap on the left two pins, those farthenfithe removable terminal block.

5. Replace the side panel and the screws.

Digital Outputs
The module provides 4 digital outputs (DOUTO — DCB)YTThese outputs are capable of sourcing
up to 0.5A each output and require a 5-24V extgooaler supply. The outputs are optically
isolated from the back plane. The outputs are psigaed to the corresponding analog input
channels (i.e. DOUTO is assigned to AINO, DOUT&ssigned to AIN1, etc.).

« The Digital Outputs are disabled at power up andmtihe 5274 module is in Configuration
Mode.

* The fault output will turn on 3% after an analog signal has been detected as beisigle
of its valid range.

¢ Once on, the output will remain on until the begmgnof the next gate cycle.

Front Panel
AMCI Analog Status LED
USSRl Steady RED Module Fault
STATUS mm Blinking RED Calibration Mode
Blinking GREEN Configuration Mode
OK . Steady GREEN Inspection (RUN) Mode
OK LED
Solid Green Module Owned, two way communication
Blinking Green PLC in Program Mode
Blinking Red Communication between module and PLC Interrupted
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Connector Pin-Out

The input connector consists of a Removable TelrBileek with the Rockwell Automation Part Numbers
1756-TBCH (36 position cage clamp) or 1756-TBS661 (§8sition spring clamp)The terminal block is
not supplied with the 5274 module.

+Analog input 1(voltage inpt 22O +Analog input0 (voltage input)
+Analog input 1(current inpt 41O O |3 +Analog input O(current input)
-Analoginputl 6| O O s -Analog input 0
+Analog input 3(voltage inpt Bl OO |7 +Analog input 2 (voltage input)
+Analog input 3(current inpt < oo +Analog input 2(current input)
-Analog input: 121 O O -Analog input2
Analog1/3Common 14 | & O |13 Analog0/2Common
Not Usel 16 | & O | 15 Not Usel
+Digital Input( 1% | O O |17 +Digital Inputl
-Digital InputC | O O |1 -Digital Inputl
+Digital Inputz 210 0|2 +Digital Input3
-Digital Inputz 4| O O |2 -Digital Input3
Not Usel 6 | O O | 28 Not Usel
Not Usel /| O O |27 Not Usel
Vdc 30O O |29 Vdc
Digital Output : 32| O O al Digital Output0
Digital Output: = B R I Ik Digital Output2
Vcom 36 | O O | 38 Vcom

Vdc Pins 29 and 30 are connected internally
Vcom Pins 35 and 36 are connected internally

Analog Common Pins 13 and 14 are connected internally
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Wiring Methods
The 5274 module support four wiring methods.

» Differential Voltage Wiring Method

» Single Ended Voltage Wiring Method
» Current Input Wiring

» Calibration Wiring

You will have to configure each of the module’sifahannels with your selected wiring method. This
parameter is located in the Channel Configurationdwn the Module Configuration Programming block.

[. WARNING] Wiring a Single Ended sensor into an Analog Inpat has been configured to

operate as a Differential Input will result in oiglf the scale being read. For
example, the output of a O to 10Vdc sensor wiltlbeoded as a 0 to 5Vdc
sensor.

Single Ended Voltage Wiring Method

Single Ended wiring compares one side of the sigmualt to signal ground. This difference is used
by the module in decoding the analog signal.

5274 Module

Sensor Common »| - Analog Input

Analog Outpu ii » + Analog Voltage Input
|

——p{ Analog Input Common

Differential Voltage Wiring Method

The differential wiring method is recommended fpplcations in which it is advantageous or
required to have separate signal pairs or a congrmumd is not available. (However, the use of a
common ground is recommended.) Differential winsiglso recommended for environments where
additional noise immunity is needed.

The differential output sensor will output two amgkignals, one that it positive and one that is
negative. For example, if your sensor is curreatlputting a 5.5Vdc signal, than the +Analog
Output terminal will be outputting 5.5Vdc, and th&nalog Output terminal will be outputting —
5.5Vvdc.

5274 Module
+ Analog Outpt » + Analog Voltage Input
Sensor - Analog Output » - Analog Input
Commot » Analog Input Common
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Current Input Wiring Method

As shown in the following diagram, when wiring anaog Current sensor to the 5274 module, the
Analog Output mushbe wired to both the current and voltage inputsl, the Return musie wired to
both the —Analog Input and the Input Common.

Current Inputs are always Single Ended, regardielsw the Input Type parameter has been
programmed.

5274 Module

Curent Senso —® + Analog Voltage Input

Analog Current Outp! [ » +Analog Current Input
Current Retur
—» - Analog Input

Calibration Wiring

—» Analog Input Common

The 5274 module will be calibrated before it leathesfactory. However, the following wiring can be
used if it becomes necessary to calibrate it ag@lease note that this wiring MUST be connectezhbith
of the 5274 module’s four channels.

Power Sunph 5274 Module
+10Vvdc » + Analog Voltage Input
-10Vdc »| - Analog Input

Common > Analog Input Common

Calibration Procedure

1. For best results, allow the 5274 module to begved up for 30 minutes before calibrating.

2. Wire the unit as shown in the previous diagram.

3. Place the unit in Configuration Mode.

4. Reset the Transmit Bit.

5. Place the module in Calibration Mode. (Commarid# 8040) The module will set bit 6 in input
word 0 to indicate it is in Calibration Mode.

6. Reset the Transmit Bit.

7. Calibrate the module at the +10Vdc level. (Comdha 16# 8140) Input Registers 5, 12, 19, and
26 should go to about 32000. The module will $e8lin input word 0.

8. Reset the Transmit Bit.

9. Reverse the + and — 10Vdc connections at thepsupply.

10. Calibrate the module at the —10Vdc level. (@mmnd = 16# 8240) Input Registers 5, 12, 19, and
26 should go to about -32000. The module will r&#e8 and set bit 9 in input word 0.

11. Reset the Transmit Bit.

12. Save the calibration values to the 5274 moddlash memory. (Command = 16# 8440) The
module will reset bit 9 and set bit 10 in input @a@r.

13. Reset the Transmit Bit.

14. Exit from Calibration Mode to Configuration Mad (Command = 16# 8020)

15. Reset the Transmit Bit.
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Module Functional Overview

The modules provides 3 operational modes:

» Calibration Mode
» Configuration Mode
» Inspection Mode

Calibration Mode

The module is delivered calibrated at the factRgcalibration is done for the -10V/+10V input
range by applying a known voltage reference taatidog inputs. The Calibration process is
implemented through the Output Registers. All cledsare configured simultaneously.

Calibration Mode can only be entered from ConfigjoraMode. Trying to enter Calibration from
Run (Inspection) Mode, will cause an error.

After calibrating the unit, you must exit to Configtion Mode.

Configuration Mode

The module enters Configuration Mode at power-uf tthre PLC is switched to Program Mode.
Configuration data consists of but not limitedrptit type, engineering units, and filter constahie
configuration process is implemented by Messageuatons in the RSLogix5000 ladder diagrams.
All four channels are configured with one message.

Run (Inspection) Mode -
Run (inspection Mode the module supports 6 typesamiple Modes:

» Gate/Trigger Mode

» Gate/Quad Counter Mode

» Gate/Counter Mode

» Gate/Timer Mode

» Gate Only Mode

» Multi-Gate Only Mode
Gate/Trigger Mode (Mode 0)
The Gate Input (DIN2) defines the starting pointhed measurement cycle. The Gate Input can
be either level or edge active. The rising edgiefTrigger (DIN3) defines the sample point. All
channels are sampled simultaneously. The staheofrteasurement cycle can be delayed by user-
defined number of trigger pulses. The module wilitinue to sample the signal until a pre-
programmed number of samples are reached or treeT@akout value is reached.
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Gate/Quad Counter Mode (Mode 1)

Digital Inputs DINO and DIN1 are used as count@uis for the onboard 16 bit counter. DINO is
used as A-Pulse Input, DIN1 is used as B inputtiercounter. The rising edge of Gate clears the
counter and starts the sample cycle. This mode wniatesse the Trigger Input. The position value
from the counter is used to determine the inspegimnts of the analog profile. The module
samples the input until the final inspection paegteached or the Gate Timeout value is reached.

In Gate / Quad mode, the 5274 module uses X4 degdadidecode the encoder signals and the
count value musdbe increasing. That is, the A signal must le&dBfsignal. The 5274 module
will turn the Fault Output on at the end of theegsignal and off at the beginning of the next gate
signal if the counts are decreasing.

Simply reverse the A and B wires to change thectlva of increasing counts.

Gate/Counter Mode (Mode 2)

Digital Input DINO as counter input for the onbod@ bit counter. The DIN1 input is not used.
The counter counts up. The rising edge of Gataslia counter and starts the sample cycle.
This mode does not use the Trigger Input. The jaositalue from the counter is used to
determine the inspection points of the analog f@ofihe module samples the input until the final
inspection point is reached or the Gate Timeoule/éd reached.

In Gate / Incremental Counter mode, the 5274 mods#s X1 decoding to decode the pulse
signals.

Gate/Time Mode (Mode 3)

This mode allows for time based sample cycle. Thee@put defines the measurement starting
point. An additional Time Profile, in 16 increments, defines the sample points of theradlan
The sample is completed while the final Time Peofibint is reach or the Gate Timeout value is
reached.

The Gate/Time Mode is used when the sample cyaetisrmined by a known time sequence.
The time measurement points can be of equal oregod intervals.

Gate Only Mode (Mode 4)

Gate Only mode is used for applications where nieraal trigger is available and/or a sample
profile cannot be defined. In this Mode there ifyane high pass value and one low pass value
per channel, which is sampled at a programmedvalteiThe signal sample period is equal to
((Sample Value * 1f@s) + 5Qus). For example, if the Sample Value is set t8,analog inputs
will be sampled every . If the Sample Value is set to 1, the analogteawill be sampled
ever 6Qus. This mode uses only one Gate Input located &¢2[@Ihd the Sample Period for all
four of the analog channels is the same.

The maximum sample value has a range of 0 to 255.

This function will cover applications where the exfed measured value is constant and there is
no trigger or position sensor to determine speaif@asuring points.
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MultiGate Only Mode (Mode 5)

This mode allows for four independent measuremefntise analog inputs. Each of the digital
inputs is used as a Gate Input. The Gate Inputprarassigned. DINO is the Gate Input for
Analog Input 0, DIN1 is the Gate Input for AIN1cet

Each input has its own Sample Period that is emgu@Sample Value * 58s) + 5Qus). For
example, if the Sample Value is set to 0, the apadputs will be sampled every 5§. If the
Sample Value is set to 1, the analog inputs wilsampled ever 1Q3.

The rest of the functionality is identical to G&aely Mode 4.

[ NOTE @ If you are getting false error readings when uditagles 4 and 5, it may be

caused by the 5274 module reading the Analog siggtalclose to the
transition of the Gate Input. This can be solvgdnisreasing the Sample
Period and or the number of Critical Points.

Analog Profiling

The Inspection Profile can accommodate up to 3@daison Points per channel. Each Inspection
Point is defined by three 16-bit integer valutar.get, Low Pass, andHigh Pass. A measured

value is considered to pass the test if it is teas or equal to the High Pass Value, or greater
than or equal to the Low Pass value.

Depending on the Sample Mode, the inspection pairgsiefined based on Trigger Input,
Position, or Time.

Some or all of the inspection points can be coméidwas critical. The user can also specify how
many critical point violations constitute a failure

Pass Fail Handling
The user can configure which of the following atideto define an inspection failure:

> Gate Time Out
> Reactivation of the Gate Input before the end efrttreasurement cycle
> Number of critical point violations

The module can be configured to activate the digit#puts when a failure condition has been
detected. The module supports two modes of aciiydhe outputs, immediately when the
failure is detected or a delayed activation by@pmmmed number of Gate Pulses. The state of
the digital outputs is also reported to the PLC eand be found in the modules input registers.
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Module Reporting

The 5274 module reports data to the PLC in two wayime critical data is reported to the input
registers at the programmed RPI time. Additionatlis possible to program the module with a
Change of State (COS) function to interrupt thecpssor with new data when a fault condition is
detected, and or when a new average value haschémrated. Non-time critical data such as
new inspection data is accessed using Messagedtistrs.

In all modes the module supports averaging over desined number of measurement cycles.
The averaging is accomplished by a running avefidge

In Gate Only and Multi-Gate Only modes the modulpports additional statistical data
archiving: Average Value, Maximum Value, MinimumI\ua, Maximum Positive Deviation,
Maximum Negative Deviation. A real time update lod inspection point is also implemented.

Data types:
The module reports channel data to the systensic@nplement 16bit integer.

Scaling:

The module provides scaling to user-defined engingeunits. The scaling is based on the input rasfge
the channel. The user will define the engineerinigsufor the low and high end of the span. The n®du
will scale the analog values accordingly.

Alarming: The module can be configured to check for BdtiderRangeandOverrange conditions on
the Analog Inputs. The following table shows theximum and minimum values based on the
programmed Analog Input ranges.

Analog Input Range | UnderRange | OverRange
-10V to +10V -10.25V 10.25V

0 to 10V -0.2V 10.25V

0to 5V -0.125V 5.125V

0 to 20mA -0.5mA 20.5mA

Filtering:
When operating in modes 4 and 5, the module suppditst order digital filter on per channel ba3ike
time constant of the filter is defined injddfincrements. A time constant of 0 disables therfi

Time Stamping:

The module returns a 32 bit Coordinated System TD&T) value. The value is based on the time of
activation of the Gate input. In modes 0 to 4, thiBIN2. In mode 5, this is DINO. The CST tinge i
synchronized with the PLC CST.

For the Time Stamping function to work correctlye tPLC must be configured as the System Time
Master. This is accomplished by opening the Cdietr&@roperties and clicking on the Date/Time tab.
Click on the box next the “Make this controller fieordinated System Time Master” text so that akhe
mark appears in the box and accept the changescking on OK.
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Programmable Parameters

Module Configuration

Sample Mode
This parameter defines the type of measuring oper#tat the 5274 module will perform. There dre s
options.

Gate / Trigger Mode

Gate / Quadrature Counter Mode
Gate / Incremental Counter Mode
Gate / Timer Mode

Gate Only Mode

Multi Gate Mode

VVVYVYYVYYVY

Number of Channels
Defines how many of the 5274 module’s four anafggut channels are to be used.

Change of State (COS) on Fault
When this bit level module configuration bit is,d&ie 5274 module will interrupt the processor weheat
a fault condition is detected.

» The fault bit will remain set until the beginninftbe next gate cycle.

Change of State (COS) on Average Number
When this bit level module configuration bit is,d#e 5274 module will interrupt the processor to
immediately indicate that new Average Values aglakle.

» It will be necessary to use a Message Instructiaead the Average data from the 5274 module.

| NOTE @ » The data sent with the COS function will be in &iddi to the data sent at the

Rate Packet Interval (RPI) time.

» While using the COS function will decrease the updine of the 5274
module, it will also increase your overall scandibecause the processwill
be forced to service the additional interrupt signa

Fail Part on Missing Trigger
When set, this bit level parameter will cause tloelube to activate the fault output if there are erdugh
trigger pulses to reach the programmed numbersufdction Points.

» The number of trigger pulses must be equal to eatgr than the (Number of Inspection Points + the
Number of Trigger delays).

» This function will also indicate if there are n@ter pulses, no encoder counts, or if the A and B
encoder signals are counting down.

» When a missing trigger is detected, the fault outyll be on for the entire length of the gate puls
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Gate Mode
This bit level parameter defines how each of the fmalog channels interprets the Gate Signal.

The Gate Inputs can be defined as Level or Edgeeadh Level Mode the measurement cycle is defined
by the duration of the Gate Input. In Edge Modertbimg edge of the Gate defines the start of the
measurement cycle.

There is a slight difference in interpreting thet&s@ime Out value in Level and Edge mode. In Level

Mode, the Gate Time Out defines the maximum alldevéime for the Gate to stay at high level. If this
time expires before the specified number of indpagboints is reached, a fault is defined. In ENtmle

the Gate Time Out value defines the end of the oreaent cycle.

A Gate Time Out of O disables the Time Out funciimihevel mode but is not a valid configuration for
Edge mode and will generate a configuration error.

The default value is Level Active

Only the Gate Mode for DINZ2 is used in Modes 0 to 4

Gate Mode bits for DIN 0, 1, and 3 are only useMode 5

A Gate Timeout value must be programmed in the G&lad module configuration data when using
Rising Edge Active in modes 0 to 4

A Gate Timeout value must be programmed in alhefused channels module configuration data
when using Rising Edge Active in mode 5

When Rising Edge Active, the module will indicateexror if the Gate Signal is on for longer than
the programmed Gate Timeout parameter. This i$4ih each of the Channel Status Words. The
Digital Output will also be activated to indicat&ate Timeout Error.

vV VYV VVVYVY

Channel Configuration

Analog Input Range
Defines the range of the analog signal that wilapplied to the 5274 module’s Analog inputs. Thame
four options.

-10Vdc to +10Vdc
OVdc to +10Vdc
OVdc to +5Vdc

0 to 20mA

VVYVYY

Input Type
Defines whether the Analog Input will be Differaaitor Single Ended

» Each Analog Channel can be programmed with its impat Type
» The default input type is Differential
» Current Inputs are always Single Ended, regardiEtse state of this bit level parameter.

Under Range Check Enable

When set, this bit level parameter will set a stdtill to indicate that the Analog Signal is belbw valid
level for the programmed Analog Input Range. Thisck will only occur on a transition of the trigge
pulse, and only up until the last programmed tniggspection point is reached, and is intendecdetect
a broken sensor cable.
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Over Range Check Enable

When set, this bit level parameter will set a stdtif to indicate that the Analog Signal is abdwe valid
level for the programmed Analog Input Range. Thisck will only occur on a transition of the trigge
pulse, and only up until the last programmed triggspection point is reached, and is intendedetect
a broken sensor cable.

Output Enable
This bit level parameter will cause the Analog ltspeorresponding Digital Output to fire whenever a
fault condition is detected.

» Reset this bit to disable the Digital Output
» Set this bit to have the Digital Output fire
» The default value is disabled

Sample Value

This eight bit parameter is only used in modesdi®and defines how often the analog signal is
measured in 40 or 5@Qus increments. The value programmed here is addégttbase 5% sample
value. For example, setting the Sample Incremehievto a decimal value of two in mode 4 will resal
the analog input being sampled every§0

» Range =0to 255

» The Sample Value Parameter must be zero in mote8 0

» In mode 4, the rate at which the analog signal mélsampled will be equal to ((Sample Value *
10us) + 5Qus).

» In mode 5, the rate at which the analog signal mélsampled will be equal to ((Sample Value *

50us) + 5Qus).

Low and High Engineering Units
These two word level parameters define are useddle the Analog Signal into usable units.

» The Engineering Units have a range of —32768 t&327

» The Low Engineering Unit value must be less thanHigh Engineering Unit value

» When configured to read_a Voltage Analog Sigttad maximum difference between the Low and
High Engineering unit is equal to

Upper Analog Range — Lower Analog Range) * 1000
(Upp g Rang g Rang

» When configured to read_a Current Analog Sigtts# maximum difference between the Low and
High Engineering unit is equal to 5000.

To read the current value in 0.01mA incrementstis=t.ow Engineering Units to 0 and the High
Engineering Units to 2000.

» The Inspection Point parameters are programmeaddgmnEering Units values
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Channel Filter Constant

This word level parameter defines the filter apglie the measuring of the analog value. The filter
constant is used to smooth out the measured amalog thereby ignoring any noise spikes. Therfilte
has the following formula.

Filtered Last Filterec Actual Last Filtered
Analog : Analog 4 Sample Value Rate Analog - Analog
Value Value Filter Constant Value Value

The Channel Filter Constant is only useanodes 4 and 5.

It is the Filtered Value that is compared agaihstlhspection Profile Setpoints.
The Filter Constant is programmed in units ofid.0

In mode 4, the Filter Constant has a range of @Sample Value) + 6) to 65535
Only the channel 0 Filter Constant is used in Méde

In mode 5, the Filter Constant has a range of (@Sample Value * 5) + 6) to 65535

VVVVVVY

be much larger than the sample time because itak# a long time for the module to reach the
analog value.
> In both modes 4 and 5, each of the four channeis tfeir own Filter Constant Value.

The Filter Constant parameter is intended to renamyeinfluence of noise from the Analog Signal.
Although it is not intended to be used in this witng following example illustrates the results sing a
Filter Constant in Mode 4.

* Mode 4

* Module Sampling Base time = 3§

* Mode 4 Sampling Base time =19

* Programmed Filter Constant = 60 (for 8D
* Programmed Sample Value Increment = 25

Sample Value Rate = ((Sample Value Increment * Mb&ampling Base) + Module Sampling Base)
Sample Value Rate = ((25 * i6) + 5@Qus) = 30Qs

Assume an Analog Value that changes from 0 to 5Vdc.

First Filtered Value = 0 + (3@3/60Qus * (5 — 0)) = 2.5V

Second Filtered Value = 2.5 + (33J60Qs * (5 — 2.5)) = 3.75V
Third Filtered Value = 3.75 + (3p8/60Qus * (5 — 3.75)) = 4.375V
Fourth Filtered Value = 4.375 + (30€/60Qus * (5 — 4.375)) = 4.85V

5vdc > T <— Actual Analog Signal

Filtered Analog Signal

0Vvdc >
300 600 900 1200 (Sample Value Rates)

Therefore, even though the analog signal reachett B¥most immediately, to the 5274 module, it will
take four measurement cycles, 1@80n this example, before the module sees andacasy value
above 4.85V.
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Channel Gate Time Out
This parameter defines the maximum amount of timaé the Gate Signal can be on before a fault
condition is generated. It is intended to detestiaied condition.

A value of 0 disables the Gate Time Out feature

The value can only be zero if the Gate Input isdléctive

Modes 0 to 3 range of O or (21 to 65535)

Mode 4 range of 0 or (2 * (sample value + 5)) t685

Mode 5 range of 0 or (2 * ((sample value * 5) + 8)6553

The Gate Time Out parameter is programmed in whilus

The Time Out error will be indicated in the follawg way if the channel is programmed for level
input, and with the output delay equal to zero.

VVVVVVY

Gate

Error Signal

—» i<— Time Out Value

» The Time Out error will be indicated in the follawg way if the channel is programmed with an
output delay and the Gate Input has been progranionieel Level Triggered.

Gate

Error Signal

» The fault output will not turn on if there is a Tén®ut condition and the channel is programmed to be
Edged Triggered and either with or without an otigelay.

Gate

Error Signal

» The timeout value must be less than the time betwea&e pulses. If it is not, the module will still
activate the fault output, but the error signal Wé too small to be detected.

Gate
Error Signal, non-delayed faulf < 7us wide pulse
Error Signal, delayed fault V'
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Inspection Profile Data

Number of Inspection Points
This parameter defines how many inspection rangega@ing to be programmed. Range of 0 to 32.
Only one inspection range is used in modes 4 and 5.

Number of Critical Points
This parameter defines how many incorrect measureniave to be made before an alarm condition is
indicated by the status bit and the Digital Faultft.

» Range of 0 to the Number of Inspection Points
» Avalue of 0 disables the Inspection Operation

Output Delay

This parameter is used to delay the number of Gattes later that the Digital Output will fire to
indicate that a fault condition has occurred. Ta#ture is intended to reject product at sometpater
in the cycle.

» The Output Delay Parameter has a range of 0 to 255

» A value of zero will cause the digital output teefimmediately when the Number of Critical Points
parameter has been reached. In this case, thetautpremain on until the beginning of the next
gate cycle.

» A value between 1 and 255 will cause the outpttitio on the programmed number of cycles later.
When the Output Delay function is used, the Digakput will be on only for the duration of the
Gate Pulse.

» In modes 4 and 5, an immediate error, no progranungout delay, will turn on based on the
programmed sample value and the number of critioadts.

» A delayed fault will have the same width as theegagnal.

» The following diagram shows an example of how thgoot will fire with both no Output Delay and
an Output Delay of 2.

Gate

Error Condition Detected

Digital Output (No Output Delay)

Digital Output (Output Delay = 2)
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Trigger Delay
This parameter defines how many trigger inputsispéction points will occur before the 5274 module
starts performing inspection operations.

» The Trigger Delay has a range of 0 to 15
» A Gate Reactivated fault will be generated if the number of Triggeputs is less than the sum of the
Trigger Delay and the Number of Inspection Pointewthe Gate Signal turns off.

Running Average
This parameter is used when calculating the averalye of the analog signal.

Seven acceptable values; 0, 2, 4, 8, 16, 32, and 64

Entering a value of zero disables the Average tatlicun, and will cause an Extended Error code of 7
if you attempt to use a Message Instruction tatrgl read the average data from the module.

The Running Average parameter is not udedng the inspection operations. It is only usduakn
determining the Average Value that is read usiipgasage Instruction.

The 5274 module does not calculate an Average Maluthe first Running Average number of
samples.

In modes 0 to 3, the Average Value is calculatedti@same trigger point in of the average number of
gate cycles. For example, if you are operatinguaae 0 and have the Running Average Parameter
set equal to 2.

vV V V VYV

Measurement Cycle 1 « Gate Signal
S U I U O O O O O e Trigger Pulses

Measurement Cycle 2

Measurement Cycle 3

An Average Value for each Trigger PulsieMeasurement Cycles 1 and 2 will be calculated lze
available after Measurement Cycle 2 has been cdeatple

An Average Value for each Trigger PulsieMeasurement Cycles 2 and 3 will be calculated lze
available after Measurement Cycle 3 has been caeathle

> In modes 4 and 5, the Average Value is calculatad/o ways.

The first is at every sample increment over theipres number of Running Average
samples.

Measurement Cycle « Gate Signal
S U I U O O O O O e Sample Increments

It is this value that will be reported in word 1h&n a Message Instruction is used to read the
Current Inspection Data (Message Instances 1103pftom the 5274 module.
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The second uses the average value calculated tingrigist method, and averages it over the
Running Average number of Gate Cycles.

Measurement Cycle 1 « Gate Signal
| — Sample Increments

Measurement Cycle 2

Measurement Cycle 3

An Average Value for Measurement Cycles 1 and Rheilcalculated and be available after
Measurement Cycle 2 has been completed.

An Average Value for Measurement Cycles 2 and Bhwilcalculated and be available after
Measurement Cycle 3 has been completed.

It is this Average Value, along with the Minimum éyage, the Maximum Average, the
Minimum Positive Deviation, and the Maximum NegatDeviation, that will be reported in
when a Message Instruction is used to read theafyeedata (Message Instances 114 to 117)
from the 5274 module

Critical Inspection Points Mask
This parameter defines which of the 32 inspectiointg are critical. The Digital Fault Output wilbt
fire unless one or more of the bits in the wordsee

Target Value
This parameter defines the expected Analog Inplutevim Engineering Units.

>
>
>
>

Range = Within the Engineering Units programmetheaModule Configuration Data

While programmed in all of the sampling modes, Taeget Position parameter is only used in modes
four and five

There are separate Target Position values for @a8h possible inspection points

An extended Error code of 4 (Too Much Data) willgenerated if the number of Target Position
values exceeds the programmed number of Inspeletionts.

Low Pass Value
This parameter defines the lower acceptable ramge inspection Operation

» Range = (Low Engineering Unit to Target Value)

» There are separate Low Pass values for each afShppe inspection points

» An extended Error code of 4 (Too Much Data) willdgemerated if the number of Low Pass values
exceeds the programmed number of Inspection Points.
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High Pass Value
This parameter defines the upper acceptable range inspection Operation

>
>
>

Range = (Target Value to High Engineering Unit)

There are separate High Pass values for each pd$ble inspection points

An extended Error code of 4 (Too Much Data) willdenerated if the number of High Pass values
exceeds the programmed number of Inspection Points.

Counter / Timer Configuration Data
This programming block contains the inspection dated in modes 1, 2, or 3.

VV VYV VVV

Up to 32 inspection point values can be programmed

Each value must be greater than the previous value

The Counter / Timer programming block must be progned after the Inspection Profile Data
programming blocks

(Number of Inspection Points + Number of Triggetdys) <Number of Counter / Timer profile
points

Count values have a range of 0 to 65535

Time values have a range of 0 to 65535 and areg@moged in 1Qs increments. Each time value
must be at least 10 (1@€) greater than the previous value.
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Message Instructions

Message Instructions are used to both program2iié Biodule parameters, and to read status and setup
data from the module. The format of this instroictis shown below.

input condition uzed AMCI 5274 Module
to zend data to the Configuration
5274 module Message Instruction
EQL MSG
—— Equal Type - CIF Generic —CEM>—
Sowrce & zend 5274 Meszzage Control mezsage_module_config | .. | RO DM e
0e —CERD»—
Source B 1

A different message instruction is needed fahezhannel of the 5274 module.

The message instruction sends data to or regdsrdm the 5274 module only when the rung

transitions from false to true.

3. The Message Control tag, message_module_canfigs example, used for Message Instruction
Control must have the MESSAGE data type.

4. Clicking on the button in the Message Instruttipens the Message Configuration Window, an

example of which is shown below. Enter the appaterdata for the operation being performed.

When finished, click on the Apply button to accty new data.

N

Message Configuration - message_module_config

Configuration | Enmmunicatiuﬂ Tag |

beszage Type: CIF Generic
?ewice |I:ust|:|m _v_| Source Element: | module_config_data] :_-J
yrie: ; AR T
Source Length: 44 : [Butesz]
Service I_ . I_ T
Code: e Hzeliidss 14 e Destination . Li

Instanice: 12IZIEI f-"-ttfit'UtElU [Hex] Mew Tag

Message TypeCIP Generic

Service TypeMust be Custom

Service Code4C to write data to the 5274 module, 4B to read diam the 5274 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 siatd to the 5274 module, then the source
parameter will be the first tag of the array thantains the data to be sent to the 5274
module.

If the Message Instruction is being used to redd ffam the 5274 module, than the
source parameter must be left blank.
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Source Lengthif the Message Instruction is being used to s#atd to the 5274 module, then the Source
Length parameter must be equal to the value showimei following table.

If the Message Instruction is being used to redd ftam the 5274 module, then the
Source Length Parameter must be set to zero.

Destination If the Message Instruction is being used to s#atd to the 5274 module, then the
Destination Parameter must be left blank.

If the Message Instruction is being used to redd ftam the 5274 module, then the
Destination Parameter must be set to the firsbtabe array where the data will be placed.

The Message Instruction is used with the followingnformation to send data to the 5274 module.

Progé%rglin ‘N9 Message Instruction Setup Information Leg)g/]tt:sln
Module Service Code 4C Class 4 44

Configuration Instance 200 Attribute 0

Ch 0 Inspectior Service Code | 4C Class 4 204
Profile Instance 210 Attribute 0

Ch 1 Inspection| Service Code 4C Class 4 204
Profile Instance 211 Attribute 0

Ch 2 Inspectiot Service Code | 4C Class 4 204
Profile Instance 212 Attribute 0

Ch 3 Inspection| Service Code 4C Class 4 204
Profile Instance 213 Attribute 0

Counter Timer Service Code 4C Class 4 66
Profile Instance 220 Attribute 0

These message instructions can only be used todsg¢ado the 5274
[HOTE @- module when it is operating in Configuration Modghe message

instruction will report an Extended Error code @f {f you attempt to
send it data when the module is in Run Mode.
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The Message Instruction is used with the followinghformation to read data from the 5274 module.

Minimum Destination
Data to be Read Message Instruction Setup Information Array Length
(16 bit words)
Ch 0 Current Service Code 4B Class 44 words
Inspection Data Instance 110 Attribute
Ch1 (_:urrent Service Code | 4B Class 4 44 words
Inspection Data Instance 111 Attribute 0
Ch 2 Current Service Code 4B Class 44 words
Inspection Data Instance 112 Attribute
Ch 3 Current Service Code | 4B Class 4 44 words
Inspection Data Instance 113 Attribute 0
Ch 0 Average Service Code 4B Class 44 words
Data Instance 114 Attribute
Ch 1 Average Service Code | 4B Class 4 44 words
Data Instance 115 Attribute 0
Ch 2 Average Service Code 4B Class 44 words
Data Instance 116 Attribute
Ch 3 Average Service Code | 4B Class 4 44 words
Data Instance 117 Attribute 0
Read Module Service Code 4B Class 22 words
Configuration Instance 200 Attribute
Read Ch 0 Service Code | 4B Class 4 102 words
Inspection Profile Instance 210 Attribute 0
Read Ch 1 Service Code 4B Class 102 words
Inspection Profile Instance 211 Attribute
Read Ch 2 Service Code | 4B Class 4 102 words
Inspection Profile Instance 212 Attribute 0
Read Ch 3 Service Code 4B Class 102 words
Inspection Profile Instance 213 Attribute
Read Counter Service Code | 4B Class 4 33 words
Timer Profile Instance 220 Attribute 0

| NOTE >

Message instructions with Instances of 110 to Hivhe used to read
data from the 5274 module when it is operatingitinez Configuration

or Run Mode.

Message instructions with Instances of 200 to 220anly be used to
read data from the 5274 module when it is operatir@onfiguration
Mode. The message instruction will report an EsteshError code of
“7" if you attempt to read data when the modul@ifun Mode.

When operating in modes 4 and 5, if the outputstegs are used to
change the inspection setpoints, the new valuenbnbe read back
afteran off to on transition of the gate input(s) hasted a new
measurement cycle. Both the old and new databeilleported if the
message instruction is used before the next gale bys occurred.
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Message Configuration — (Communication Tab)

When the Configuration window shown above is congaleclick on the Communication tab. The
following window will open. Click on the Browse than and set the path parameter to the slot winere t
5274 module is located. All of the remaining Conmication parameters can remain at their default

settings.

Message Configuration - message module_config

Configuration Eummunicatinn] Tag ]

Patk [BMCI_5274 Browse...
AMECI_5274

[

W

I Connected
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Extended Error Codes

The Message Instructions used to communicate Wétb274 module have an error register that can be

used to obtain diagnostic information from the medurhis register’s addressuser_tag.exerr. The
following table shows the values that will be degpd in this register if the data sent to the 52ddule

is not valid.
Extended
Error Meaning
Codes
Invalid Module Configuration
1 * Programming the Sample time in modes O to 3
» Setting any of the unused bits in the module caméigon word
» If data is present in unused Module Configuratiaravi
2 Invalid Sample Mode
Invalid Channel Configuration
3 e Setting unused bits in the channel configuratiomdvo
» If the Sample Value Increment in modes 0 to 3 isagual to zero
Too Much Data

* Too many Inspection point inspection data valuesHe number of
inspection values programmed.

» Datain a channel configuration word that is nohgeised

* Programming more than one Inspection Point rangeades 4 and 5

4 » If the two Critical Inspection point words (wordsaBd 4 of the Inspection
Profile Data) are not equal to 0 in modes 4 and 5

» If the critical inspection points in words threeddour of the module
configuration data are not equal to zero in modasd}5.

* If number of Count or Time values programmed isatgethan the Numbe
of Profile points defined in word 0. All unusedjigters musbe set to
zero.

Invalid Engineering Units

» Set if the difference between the Low and High Begring units are

outside the following ranges

5 Voltage Span = (Upper Analog Range — Lower Analagde) * 1000
Current Span = 5000

» Set if the Low and High Engineering Units are equal
Module Not Configured

6 * Trying to read the average or inspection data leettoe module has been

configured or programmed.
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Extended
Error Meaning
Codes
Unsupported Mode
» Trying to program the module configuration or channspection data
when the module is in Run mode.
» Trying to program counter / timer data when usiraggles 0, 4, and 5.
» Trying to read Module Configuration, Inspectionggtor Counter/Timer
7 data when the unit is in Run Mode
* Trying to read Average Data if the Running Aver&geameter in the
Inspection Setup data is equal to 0. A Runningrage of zero disables
the calculation of the average data.
* Programming the Counter / Timer data before the WMo€onfiguration
* Programming the Counter / Timer data before athefused channels
Inspection Data
Invalid Counter / Timer Profile
* Programming more count values than defined by timeber of Profile
Points
» Counter / Timer Values that are equal to each other
» Profile Points that are less than any of the previarofile points
» Atime value that is greater than the Gate Timeaiue that is programme
with the Module Configuration Data. This is trwe f5ate Inputs that are
both Level and Rising Edge active.
Undefined Channel
9 * Using a Message Instruction to program an unusedre
* Programming the Counter / Timer data block befbeedata on all of the
used Inspection channels have been programmed
A The Number of Inspection points is greater than 3
Invalid Number of Critical and Inspection Points
B » If you try to program more critical points than iB8pection points
» If the Number of Inspection points equal to O.
C Number of Running Average Points not equal t»,@, 8, 16, 32, or 64
D » Trigger Delay outside the range of 0 to 15
» Setting any of the unused bits in the Trigger Delagt Output Delay word
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Extended
Error Meaning
Codes

Invalid Low Pass Value
» Set if the Target Value is Less than the Low Enejimg Units
E » Set if the Low Pass Value is less than the Low &sgjing Units
* Programming the Inspection Data value without gy the number of
inspection points
Invalid High Pass Value
F » Set if the Target Value is greater than the HighiE®ering Units
» Set if the High Pass Value is greater than the Higbineering Units
Invalid Counter / Timer Number of Profile Points
* If the number of Counter / Timer profile pointdess than the (Number of
10 Inspection Points + Number of Trigger Delays)
» If the number of Counter / Timer profile pointsoigtside the range of 0 to
32.
Invalid Counter / Timer Profile Value data
» If two values are equal but non zero
11 » If avalue is less than any of the previous values
» If the first time value is less than 10
» If the difference between two consecutive time galis less than 10
Invalid Filter Constant Values
* Programming a Filter Constant value in modes O to 3
12 » If the Filter Constant Value is outside the rang@ or ((Sample Value) + 6
to 65535in mode 4
» If the Filter Constant Value is outside the ran§® or ((Sample Value * 5)
+ 6) to 65535 in mode 5
Invalid Gate Timeout Values
* A Gate Timeout value of zero when the Gate inpiRiggng Edge Active
* A Gate Timeout value outside the range of 0 ort¢?85535) in modes 0 to
3
* A Gate Timeout value outside the range of 0 or (8&ample value + 5)) to
6553 in mode 4.
» A Gate Timeout value outside the range of 0 or (&ample value * 5) +
5)) to 6553 in mode 5

13

* These error codes are only valid when registeressdser_tag.err is equal to F.

» The Message Instructions Error bit and the Exterigledr Code can only be cleared by sending
valid data to the 5274 module.
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Using Message Instructions to Send Data to the 5274 Module
Module Configuration Data:
Word Function Range Units
0 Sample Mode Configuration See description omthd page
1 Always Zero
2 Channel 0 Configuration Word See descriptiontmnriext page
3 Channel 0 Low Engineering Units -32768 to 32767*
4 Channel 0 High Engineering Units (Low Units #d32767*
5 Channel 0O Filter Constant See Below **
6 Channel 0 Gate Time Out See Below *** 10ps
7 Channel 1 Configuration Word See descriptionhenrtext page
8 Channel 1 Low Engineering Units -32768 to 32767*
9 Channel 1 High Engineering Units (Low Units #d32767*
10 Channel 1 Filter Constant See Below **
11 | Channel 1 Gate Time Out See Below *** 10us
12 Channel 2 Configuration Word See descriptiothennext page
13 Channel 2 Low Engineering Units -32768 to 32767*
14 Channel 2 High Engineering Units (Low Units #d B2767*
15 Channel 2 Filter Constant See Below **
16 | Channel 2 Gate Time Out See Below *** 10ps
17 Channel 3 Configuration Word See descriptiothennext page
18 Channel 3 Low Engineering Units -32768 to 32767*
19 Channel 3 High Engineering Units (Low Units #A.82767*
20 Channel 3 Filter Constant See Below **
21 | Channel 3 Gate Time Out See Below *** 10us

*%*

*k*k

Engineering Units

When configured to measure voltage, the maximuferihce between the Low and High
Engineering Units is equal to (Upper Analog Rang@wer Analog Range) * 1000

When configured to measure current, the maximufertihce between the Low and High
Engineering Units is equal to 5000. To read theeru value in 0.01mA increments, set the
Low Engineering Units to 0 and the High Engineeflifgts to 2000.

Filter Constant

The Channel Filter Constant must be zero in modes30

In mode 4, the Filter Constant has a range of (@Sample Value) + 6) to 65535

In mode 5, the Filter Constant has a range of (@Sample Value * 5) + 6) to 65535

The Filter Constant has units of i0in mode 4 and %% in mode 5

Only the Channel O Filter Constant is used in MéddHowever, the Filter Constant Values
for channels 1 to 3 must also be within the vadidges defined above.

Gate Time Out

The Gate Timeout value can only be zero if the Ggtat is Level Active
Modes 0 to 3 range of 0 or (21 to 65535)

Mode 4 range of 0 or (2 * (sample value + 5)) t68%5

Mode 5 range of 0 or (2 * ((sample value * 5) + 8)6553

Only the channel 0 Gate Time Out value is usedodes O to 4
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Sample Mode Configuration Word

Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Bit Bit | Bit | Bit | Bit Bit
15 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 06 05 04 03 | 02 | 01 00
Q| 0| | © ST ol O
o) 9 o) Q| 0og2| ©O| O o 0 Number 0 Sample Mode
@ @ @ @ o | wn n of
2 2| 2| 2 g | m| m
S 18] §| 8 2|5 S Channels
© | @ @ | @ S| 2] 2
o9l 9| 9| g 2| 21 8
zZ|l z| z| z @ | > | §
w N = o 0. < o
> 2 c
«Q
@D
Sample Mode
Bit2 | Bitl | Bit0 Function
0 0 0 Gate / Trigger Mode (mode 0)
0 = Level Input 0 0 1 Gate / Quadrature Counter Mode (mode
1 = Rising Edge Active 0 1 0 Gate / Cqunter Mode (mode 2)
0 1 1 Gate / Timer Mode (mode 3)
1 0 0 Gate / Only Mode (mode 4)
1 0 1 Multi Gate Mode (mode 5)
1 1 0 Reserved
1 1 1 Reserved

Number of Channels

Bit5 | Bit4 Function
0 0 1
0 1 2
1 0 3
1 1 4
Channel Configuration Word
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Bit Bit | Bit
15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | O7 | 06 | O5 | 04 | 03 02 01 | 00
o mo|mc
Sample Value Increment = 0 |as5laad| 0 |0 Analog
Range = 0 to 255 E = > s (',_l 5 Input
(Each value will be multiplied by 18 in mode 4 m el QJJU g_, % c Range
or 5Qus in mode 5 and added to theEbase ] < a ® % 2
sample time. Used only in modes 4 and 5. Must & 0 @ g 273
be 0 in modes 0 to 3.0nly the Channel 0 Sample D 9 o
Value Increment is used in Mode 4. ) 2 8 <
Analog Input Range
Bitl | BitO Function
0 0 -10Vdc to +10Vdc
0 1 OVdc to +10Vdc
1 0 OVdc to +5Vdc
1 1 0 to 20mA
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Inspection Profile Data:

Word(s) Function Range
0 Number of Inspection and Critical Points See dpton below
1 Running Average 0, 2,4,8,16, 32, or 64
2 Trigger Delay and Output Delay See descriptidowe
3 Critical Inspection Points LSW (0 to 15) Bit O = inspection 0, Bit 1 = inspection
4 Critical Inspection Points MSW (16 to 3[1) 1, ... Bit 31 = inspection 31
5t07 Inspection Point 0 Programming Block Seedpton below
810 10 Inspection Point 1 Programming Block Sescdption below
11to 13 | Inspection Point 2 Programming Block Sescdption below
14 to 16 | Inspection Point 3 Programming Block Sescdption below
17to 19 | Inspection Point 4 Programming Block Sescdption below
20to 22 | Inspection Point 5 Programming Block Sescdption below
23 to 25 | Inspection Point 6 Programming Block Sescdption below
26 to 28 | Inspection Point 7 Programming Block Sescdption below
29to 31 | Inspection Point 8 Programming Block Sescdption below
3210 34 | Inspection Point 9 Programming Block Sescdption below
35t0 37 | Inspection Point 10 Programming Block &escription below
381040 | Inspection Point 11 Programming Block &escription below
4110 43 | Inspection Point 12 Programming Block &escription below
44 10 46 | Inspection Point 13 Programming Block &escription below
4710 49 | Inspection Point 14 Programming Block &escription below
50 to 52 | Inspection Point 15 Programming Block &escription below
53to 55 | Inspection Point 16 Programming Block &escription below
56 to 58 | Inspection Point 17 Programming Block &escription below
5910 61 | Inspection Point 18 Programming Block &escription below
62 to 64 | Inspection Point 19 Programming Block &escription below
65to 67 | Inspection Point 20 Programming Block &escription below
68 to 70 | Inspection Point 21 Programming Block &escription below
71to 73 | Inspection Point 22 Programming Block &escription below
7410 76 | Inspection Point 23 Programming Block &escription below
77 t0 79 | Inspection Point 24 Programming Block &escription below
80to 82 | Inspection Point 25 Programming Block &escription below
8310 85 | Inspection Point 26 Programming Block &escription below
86 to 88 | Inspection Point 27 Programming Block &escription below
891091 | Inspection Point 28 Programming Block &escription below
92 t0 94 | Inspection Point 29 Programming Block &escription below
95to 97 | Inspection Point 30 Programming Block &escription below
98 to 100 | Inspection Point 31 Programming Block Gescription below
101 Reserved
Notes:
1. The number of programmed Inspection Points mestqual to the Number of Inspection Points,
specified in Word 0. All other values must be 0.
2. Only one Inspection Point is supported for Samptldt 4 and 5. All other points must be 0.
3. No Critical Inspection Points are defined fomgée modes 4 and 5. All inspection points are

considered critical.
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Number of Inspection and Critical Points

Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Bit Bit | Bit | Bit Bit Bit
15 14 | 13 | 12 | 11 | 10 | 09 | 08 | O7 | 06 05 04 | 03 | 02 01 00

Number of Critical Points

(0 to Number of Inspection points in modes 1 to 3,
1 to 255 in modes 4 and 5)

(0 disables the Inspection Operations)

Number of Inspection Points
(0to 32)
(Not used in modes 4 and 5)

Output Delay and Trigger Delay

Bit Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Bit Bit Bit | Bit | Bit Bit Bit
15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
Output Delay 0 0 0 0 Trigger Delay
(0 to 255) (0 to 15)
Critical Inspection Points (LSW)
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 | 14 | 13 | 12 | 11 | 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
S| 5| 5. 3|l.51.5| 35| 3| 3 5 5 5| 5 = = =
7 = = = = = 7] » 7] » » » K 7 7 7
capapgaeparlalehbehb2h2o2 o2 a2 pb2e2 (0|0
5.9 59 BQ B5Q 59 BEQ B2 Q2 BC 2 |9 |22 BC |9 |9 |°9
gs g_:: gls g_:: gls g_:: SS B2 53 |53 (53[5 > (5= (85 (8->
STURITRIURL UL U U® U TR (LT |LT (9T WDI (YT (YD (DD
2o PoPapPoPapfPal afl cl g S S sl a|Ta |7 |Te
=1 3131313131533 3] 3] 3] 313 3] 3] 3
Critical Inspection Points (MSW)
Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit
15 14 | 13 | 12 | 11 | 10 | 09 | 08 | O7 06 05 04 03 02 01 00
s| 5| 5. 35|l.5l.5|l.5l.5|.5 = = 5| 3 =1 =1 =1
WY WL NN N NDO NDNO NDNO DD N N » N » N W = »n — »n = »n
O ©OT (©OTC (00T NT ©O©T 0T T WO N T [l ®] OT 0T T ~N T (o)l e}
— ® |- D |- D (=D (D |- D |- D |=--D |- D —. @D —. @D — D |=. D —. @D —. @D —. @D
mwo mo uo o o o o o v o ”w O ”w O n o mwo w O w O w O
S5 RO RET LRI RIRE R RS |2 |25 (|28 RS (|25 (|25 |ad
=3 B> 25 @35 3 235 535 235 S5 |23 |23 |23 B3 |3 |25 (23
SIBIBIBIBIBIBIBIBIBIISIIBIBIIEIBIIET
2| 3| 3|1 3 3] 3] 3]3] 3 =1 =1 2| 3] 3] 3[ =

Inspection Programming Block

Word Function Range
N Target Value Wlthl.n the'Englneermg Units programmed in the Miedu
Configuration Data
N+1 Low Pass Value (Low Engineering Unit to (Tetryyalue))
N+ 2 High Pass Value (Target Value) to High Enghireg Unit))

The data in the Inspection Programming Block defiwiich of the 102 words in the Inspection Profile
Data is assigned to the each inspection point.ekample, if you wanted to program Inspection Pdjnt
then word N = 17, word (N+1) = 18, and word (N+2)%
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Counter Configuration Data (Modes 1 & 2):

Word(s) Function Range Units
0 Number of Profile Points| 0to 32
1 Count or Time Value 0 1 to 65535 Counts
2 Count Value 1 (Value O + 1) to 65535 Counts
3 Count Value 2 (Value 1 + 1) to 65535 Counts
4 Count Value 3 (Value 2 + 1) to 65535 Counts
5 Count Value 4 (Value 3 + 1) to 65535 Counts
6 Count Value 5 (Value 4 + 1) to 65535 Counts
7 Count Value 6 (Value 5 + 1) to 65535 Counts
8 Count Value 7 (Value 6 + 1) to 65535 Counts
9 Count Value 8 (Value 7 + 1) to 65535 Counts
10 Count Value 9 (Value 8 + 1) to 65535 Counts
11 Count Value 10 (Value 9 + 1) to 65535 Counts
12 Count Value 11 (Value 10 + 1) to 6553% Counts
13 Count Value 12 (Value 11 + 1) to 6553% Counts
14 Count Value 13 (Value 12 + 1) to 6553% Counts
15 Count Value 14 (Value 13 + 1) to 6553% Counts
16 Count Value 15 (Value 14 + 1) to 6553% Counts
17 Count Value 16 (Value 15 + 1) to 6553% Counts
18 Count Value 17 (Value 16 + 1) to 6553% Counts
19 Count Value 18 (Value 17 + 1) to 6553% Counts
20 Count Value 19 (Value 18 + 1) to 6553% Counts
21 Count Value 20 (Value 19 + 1) to 6553% Counts
22 Count Value 21 (Value 20 + 1) to 6553% Counts
23 Count Value 22 (Value 21 + 1) to 6553% Counts
24 Count Value 23 (Value 22 + 1) to 6553% Counts
25 Count Value 24 (Value 23 + 1) to 6553% Counts
26 Count Value 25 (Value 24 + 1) to 6553% Counts
27 Count Value 26 (Value 25 + 1) to 6553% Counts
28 Count Value 27 (Value 26 + 1) to 6553% Counts
29 Count Value 28 (Value 27 + 1) to 6553% Counts
30 Count Value 29 (Value 28 + 1) to 6553% Counts
31 Count Value 30 (Value 29 + 1) to 6553% Counts
32 Count Value 31 (Value 30 + 1) to 6553% Counts

Notes

1. Count values greater than 32767 will be displeg® negative numbers.
2. X4 decoding is used to decode the encoder sigviaén the module is operating in Gate / Quad
Counter Mode (Mode 1).
3. X1 decoding is used to decode the pulse signaés the channel is operating in Gate /
Incremental Counter Mode (Mode 2).

o gk

It is possible to program more, but not lessyr@er Profile Points than Inspection Points.
The Counter data must be programmed after gpebtion Data of all of the used channels.
Unused Count values can be set to zero.
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Timer Configuration Data (Mode 3):

Word(s) Function Range Units
0 Number of Profile Points| 0to 32
1 Time Value 0 10 to 65535 10us
2 Time Value 1 (Value 0 + 10) to 65535 10us
3 Time Value 2 (Value 1 + 10) to 65535 10us
4 Time Value 3 (Value 2 + 10) to 65535 10us
5 Time Value 4 (Value 3 + 10) to 65535 10us
6 Time Value 5 (Value 4 + 10) to 65535 10us
7 Time Value 6 (Value 5 + 10) to 65535 10us
8 Time Value 7 (Value 6 + 10) to 65535 10us
9 Time Value 8 (Value 7 + 10) to 65535 10us
10 Time Value 9 (Value 8 + 10) to 65535 10us
11 Time Value 10 (Value 9 + 10) to 65535 10us
12 Time Value 11 (Value 10 + 10) to 6553b 10us
13 Time Value 12 (Value 11 + 10) to 6553b 10us
14 Time Value 13 (Value 12 + 10) to 6553p 10us
15 Time Value 14 (Value 13 + 10) to 6553p 10us
16 Time Value 15 (Value 14 + 10) to 6553b 10us
17 Time Value 16 (Value 15 + 10) to 6553b 10us
18 Time Value 17 (Value 16 + 10) to 6553p 10us
19 Time Value 18 (Value 17 + 10) to 6553p 10us
20 Time Value 19 (Value 18 + 10) to 6553b 10us
21 Time Value 20 (Value 19 + 10) to 65535  10us
22 Time Value 21 (Value 20 + 10) to 6553p 10us
23 Time Value 22 (Value 21 + 10) to 6553p 10us
24 Time Value 23 (Value 22 + 10) to 6553b 10us
25 Time Value 24 (Value 23 + 10) to 6553b 10us
26 Time Value 25 (Value 24 + 10) to 6553b 10us
27 Time Value 26 (Value 25 + 10) to 6553p 10us
28 Time Value 27 (Value 26 + 10) to 6553p 10us
29 Time Value 28 (Value 27 + 10) to 6553b 10us
30 Time Value 29 (Value 28 + 10) to 6553b 10us
31 Time Value 30 (Value 29 + 10) to 6553p 10us
32 Time Value 31 (Value 30 + 10) to 6553p 10us

Notes
1. Time values greater than 32767 will be displagedegative numbers.
2. The time values must be 10 or more {i)apart.
3. ltis possible to program more, but not lessérifrofile Points than Inspection Points.
4. The Timer data must be programmed after thesktgyn Data of all of the used channels.
5. Unused Time values can be set to zero.
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Using Message Instructions to Read Data from the 5274 Module
The following Read Functions are available in b@tnfiguration and Inspection Mode.

Inspection Data:

(One message instruction per channel)

Word Inspection Data Modes 0, 1, 2, and Inspection Data Modes 4 and 5
0 Module Status Module Status
1 Reserved Reserved
2 LSW Coordinated System Time LSW Coordinated Systane Note 1 _
3 MSW Coordinated System Time MSW Coordinated 3gstene The Inspectio
4 Channel Status Channel Status data is resett
5 Channel Sequence Number Channel Sequence Number Ezr?nar;[iraheof
6 Channel High Fail [15 to 0] Current Sample Count eagh Ga?e
7 Channel High Fail [31 to 16] Number of High Fail Cycle. To
8 Channel Low Fail [15 to 0] Number of Low Fail guarantee that
9 Channel Low Fail [31 to 16] Reserved all of the
10 Channel Current Data Point O Channel CurrenaDat available data
11 Channel Current Data Point 1 Channel Currend Daterage is read, you
12 Channel Current Data Point 2 Channel Currenirklim Value should only
13 Channel Current Data Point 3 Channel CurrenaximumValue read this data
14 Channel Current Data Point 4 Channel Maximuméalileg Deviation between Gate
15 Channel Current Data Point 5 Channel MaximunitiveDeviation Cycles.
16 Channel Current Data Point 6 Reserved
17 Channel Current Data Point 7 Reserved
18 Channel Current Data Point 8 Reserve| Note 2
19 Channel Current Data Point 9 Reserve| The Average Note 3
20 Channel Current Data Point 10 Reserve| Data in Word The Negative
21 Channel Current Data Point 11 Reserve| 11 is only Deviation =
22 Channel Current Data Point 12 Reserve| calculated if (Target Value
23 Channel Current Data Point 13 Reserve| the channel = Minimum
24 | Channel Current Data Point 14 Reserve| has been Value)
25 Channel Current Data Po?nt 15 Reserve \?v(i)t?]ﬂgured The Positive
26 Channel Current Data Point 16 Reserve : Deviation =
27 Channel Current Data Point 17 Reserve] RuUnning (Maximum
28 Channel Current Data Point 18 Reserve| Average
. ter. Value —
29 Channel Current Data Point 19 Reserve| Parame Target Value)
30 Channel Current Data Point 20 Reserve
31 Channel Current Data Point 21 Reserved
32 Channel Current Data Point 22 Reserved
33 Channel Current Data Point 23 Reserved
34 Channel Current Data Point 24 Reserved
35 Channel Current Data Point 25 Reserved
36 Channel Current Data Point 26 Reserved
37 Channel Current Data Point 27 Reserved
38 Channel Current Data Point 28 Reserved
39 Channel Current Data Point 29 Reserved
40 Channel Current Data Point 30 Reserved
41 Channel Current Data Point 31 Reserved
42 Channel Current Total LSW Reserved
43 Channel Current Total MSW Reserved
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Average Inspection Data (One message instruction per channel)

Word Average Data Modes 0, 1, 2, and & Average Data Modes 4 and 5
0 Module Status Module Status
1 Reserved Reserved
2 LSW Coordinated System Time LSW Coordinated 3gskene
3 MSW Coordinated System Time MSW Coordinated 3gstene
4 Channel Status Channel Status
5 Channel Sequence Number Channel Sequence Number
6 Reserved Reserved Note 1
7 Reserved Reserved The Average
8 Reserved Reserved Data in Word
9 Reserved Reserved 11is only
10 Channel Data Point Average 0 Reserved calculated if
11 Channel Data Point Average 1 Channel Averaga Dat the channel
12 Channel Data Point Average 2 Channel AveragdérMim Value has been
13 Channel Data Point Average 3 Channel Averageitilax Value configured
14 Channel Data Point Average 4 Channel Maximumalieg Deviation with a
15 Channel Data Point Average 5 Channel MaximunitiReDeviation Running
16 Channel Data Point Average 6 Reserved Average
17 Channel Data Point Average 7 Reserved parameter.
18 Channel Data Point Average 8 Reserved Note 2
19 Channel Data Point Average 9 Reserved The Negative
20 Channel Data Point Average 10 Reserveq peviation will Note 3
21 Channel Data Point Average 11 Reserved pe zero if the The Positive
22 Channel Data Po!nt Average 12 Reserved calculated Deviation will
23 Channel Data Point Average 13 Reserveq average is be zero if the
24 Channel Data Point Average 14 Reserved above the calculated
25 Channel Data Point Average 15 Reserved Target Value. average is
26 Channel Data Point Average 16 Reserve below the
27 Channel Data Point Average 17 Reserved Target Value.
28 Channel Data Point Average 18 Reserved
29 Channel Data Point Average 19 Reserved
30 Channel Data Point Average 20 Reserved
31 Channel Data Point Average 21 Reserved
32 Channel Data Point Average 22 Reserved
33 Channel Data Point Average 23 Reserved
34 Channel Data Point Average 24 Reserved
35 Channel Data Point Average 25 Reserved
36 Channel Data Point Average 26 Reserved
37 Channel Data Point Average 27 Reserved
38 Channel Data Point Average 28 Reserved
39 Channel Data Point Average 29 Reserved
40 Channel Data Point Average 30 Reserved
41 Channel Data Point Average 31 Reserved
42 Channel Total Average LSW Reserved
43 Channel Total Average MSW Reserved
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Input Data (Data Sent from the 5274 to the PLC at the RPI timand or with a COS message)

Word Function Notes

0 Module Status See description below

1 Command Errors See description below

2 LSW Coordinated System Time System Time read from the PLC on the rising edgh®f

3 MSW Coordinated System Time gate signal.

4 Channel 0 Status See description on the nex pag

5 Channel 0 Sequence Number Increments at theferatb measurement cycle *

6 Channel 0 High Fail Number [0..15] Inspectionni® O to 15 that are above the high pass value

7 Channel 0 High Fail Number [16..31] :/r;slﬁgctmn points 16 to 31 that are above the pags

8 Channel 0 Low Fail Number [0..15] InspectionnisiO to 15 that are below the low pass valye

9 Channel 0 Low Fail Number [16..31] Inspectionmieil6 to 31 that are below the low pass value
Updated only on each trigger pulse, or when each

10 Channel 0 Current Analog Value count/time value is reached. In modes 4 andectirent
analog value is updated at each sample value imtrem

11 Channel 1 Status See description on the ngd pa

12 Channel 1 Sequence Number Increments at thefeeath measurement cycle *

13 Channel 1 High Fail Number [0..15] Inspectiompo0 to 15 that are above the high pass value

14 Channel 1 High Fail Number [16..31] :/r;slﬁgctmn points 16 to 31 that are above the pags

15 Channel 1 Low Fail Number [0..15] Inspectioin® 0 to 15 that are below the low pass value

16 Channel 1 Low Fail Number [16..31] Inspectiaings 16 to 31 that are below the low pass value
Updated only on each trigger pulse, or when each

17 Channel 1 Current Analog Value count/time value is reached. In modes 4 andectinrent
analog value is updated at each sample value imrem

18 Channel 2 Status See description on the ngd pa

19 Channel 2 Sequence Number Increments at thefezath measurement cycle *

20 Channel 2 High Fail Number [0..15] Inspectiomnp®0 to 15 that are above the high pass value

21 Channel 2 High Fail Number [16..31] :/r;sllrjee}cnon points 16 to 31 that are above the pags

22 Channel 2 Low Fail Number [0..15] Inspectioin® O to 15 that are below the low pass value

23 Channel 2 Low Fail Number [16..31] Inspectiaints 16 to 31 that are below the low pass value
Updated only on each trigger pulse, or when each

24 Channel 2 Current Analog Value count/time value is reached. In modes 4 andectinrent
analog value is updated at each sample value imtrem

25 Channel 3 Status See description on the ngd pa

26 Channel 3 Sequence Number Increments at thefeeath measurement cycle *

27 Channel 3 High Fail Number [0..15] Inspectiompo0 to 15 that are above the high pass value

o8 Channel 3 High Fail Number [16..31] :/r;slﬁgctmn points 16 to 31 that are above the pags

29 Channel 3 Low Fail Number [0..15] Inspectionni® O to 15 that are below the low pass value

30 Channel 3 Low Fail Number [16..31] Inspectiarings 16 to 31 that are below the low pass value
Updated only on each trigger pulse, or when each

31 Channel 3 Current Analog Value count/time value is reached. In modes 4 andectirent
analog value is updated at each sample value imtrem
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Input Data Notes

1.

2.

The data from the 5274 module is updated aRfPletime asynchronously to the program scan.
AMCI recommends that the input data be buffereditzett is used by the ladder logic program.
The Channel Sequence number is incremented thikemeasurement cycle is done. That is, it
will be incremented when the number of trigger pmithe number of encoder counts, the time
value, or the number of critical points at the sknyalue has been reached. If none of this
occurs, it will increment when the gate signal eod&hen the gate timeout value is reached.
The Sequence number will count from 0 to FFFRdhthen roll over to 0.

The Low and High Fail status bits are updatemiéatiately when an error is detected. These bits
are reset at the beginning of the next gate cycle.

The Low and High Fail status bits will be se¢eVf the fault output is programmed not to fire, o
if an inspection point has been masked by thedatithspection Points LSW and MSW setup
words.

In modes 4 and 5, the Low Fail Number [0..15] increment by one at each Sample Increment
as long as the analog value remains less thanawePass Value. The High Fail Number [0..15]
will increment by one at each Sample Incremenbag bs the analog value remains greater than
the High Pass Value. If the value reaches 16# FteFnumber will roll over to 0 and start
counting again. In both cases, the Low Fail Nunjbér.31] and the High Fail Number [16..31]
are not used.
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Module Status Word
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Digital Input State

Mode bits

(bits O to 3) Indicates when the specified Digitgdut is active. These
bits only indicate the Gate Signals and triggenaig and those
appropriate for the mode. Digital Inputs 0 andill mot show the state
of the encoder inputs in modes 0 and 1, but withgkhe state of the
gate inputs in mode 5.

(bits 4 to 6) Indicates the operating mode ef3874 module

Update Next Inspection Point(bit 7) Modes 4 and 5 only. Set to indicate that5274 module has

Calibration +/- 10V flags

Calibration Values Saved

Module Configured

Module OK
Command Error

Acknowledge Bit

accepted a new inspection point from the outpustegs. This bit will
remain set until the module is switched back to mamd mode
(command word = 16#8010) or configuration mode (o@md word =
16#8020).

(bits 8 and 9) set to indicate that the Analoguisphave been correctly
calibrated.

(bit 10) set to indicate that the calibration wslhave been saved in the
modules flash memory.

(bit 12) set when the Module Configuration Messhugtruction, the
configured number of channels Inspection Profileadand if necessary
the Counter / Timer data, has successfully beenteghe 5274 module.
This bit will be reset at power up, and when th&€Rs switched from
Program to Run mode.

(bit 13) set when the module passes its poweelifgest and is
functioning correctly.

(bit 14) set when data programmed in the outpagientable is incorrect.
See Input Word 1 for a more detailed description.

(bit 15) set by the module to acknowledge theiptad programming
data from the processor. This bit will remainagtong as the Transmit
Bit remains set. The module resets the Acknowldigafter the
processor resets the Transmit Bit.
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Command Error Codes

Error Code

Meaning

Invalid Command

Updating inspection setpoints from the output regsswhen the module is in
configuration mode

Setting the Transmit bit without setting bits ir tilodule Command Word.
Setting any of the unused bits in the Command Word.

If inspection profile data for all for all of themning channels is not present whe
changing the setpoints from the output registe(84odes 4 and 5 only.)

Trying to change the inspection setpoints fromdbput registers without setting
bothbit 4 (Set Run Mode) and bit 7 (Update Inspeckomts). (Modes 4 and 5
only.)

Attempting to calibrate the unit, by setting Commh&Mord bits 8, 9, or 10, withou
also setting Calibration Mode bit 6.

t

Invalid Calibration Command

wWIN

Calibration Not Complete

Invalid Mode

Attempting to change the Inspection Points befbeehodule is in Run Mode.
Attempting to change the Inspection Points if thedoie is not operating in mode
0 to 3.

Attempting to enter Calibration Mode while the milis in Run Mode.
(Calibration Mode can only be entered from Confegion mode.)

Attempting to exit Calibration Mode directly to Riiode. (You must go from
Calibration mode to Configuration Mode.)

\*2)

Module Not Configured

Invalid Inspection Point

Placing the module in Run Mode before programmimggodule Configuration
data and the Inspection Data on all selected clignne

Placing the module in Run Mode when using any efG@ounter / Timer modes
without programming the Counter / Timer Data

Placing the module in Run Mode after reprogramntiregModule Configuration
and not the Inspection Data.

Invalid Inspection Parameters

If the Target Value, Low Pass, or High Pass vaaresoutside of their valid range
when changed from the output registers.

If the new Low Pass value is less than the Low &@gjiing Unit

If the new Low Pass value is greater than the namgét Value

If the new High Pass value is greater than the HHigbineering Unit

If the new High Pass value is less than the newéiavalue

[72)

Attempting to Calibrate the 5274 module with mdrart one Calibration bit (Module
Control Word bits 8, 9, and 10) set.
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Channel Status Word
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Measurement Cycle Status

Under Range Flag

Over Range Flag

Digital Output Status

Delayed Fault

Gate Reactivated Fault

Gate Time Out Fault

Critical Points Fault

(bit 0) Indicates when a measurement cycle iswiay This bit will be
set when the first trigger pulse is received (m@geThis bit will also be
set when the first value programmed with the Cauhieer
programming block (modes 1 to 3) is reached. Fades 1 and 2, this
value will be the (count value + 1). For models wvalue will be the
(time value + 1(s).

(bit 4) Set to indicate that the Analog Signabédow the valid level for
the programmed Analog Input Range. The most likalyse is a broken
sensor cable. This bit will remain on until theyimming of the next gate
cycle.

(bit 5) Set to indicaténe Analog Signal is above the valid level for the
programmed Analog Input Range.The most likely cause is a broken
sensor cable. This bit will remain on until theyimming of the next gate
cycle.

(bit 8) Set when the channels dedicated digitgbwius active. Channel
0 uses digital output 0, channel 1 uses digitgboiul, etc.

(bit 12) This bit will be set when the delayedlIfautput turns on. This
bit will remain on until the beginning of the neXate cycle.

(bit 13) Set if the Gate Signal turned off beftre programmed number
of inspections points or the programmed count valas reached. This
bit will remain on until the beginning of the negdte cycle.

This bit is only located in the channel 0 statusdvo

The Gate Reactivated fault condition does not céuséault output to
turn on.

(bit 14) Set when the Gate Input has been ornofagér than then Gate
Time Out value programmed with the module confitjoradata. This
bit will remain on until the beginning of the nagdte cycle. In modes 0
to 4, this bit only exists in the channel O statusd.

(bit 15) Set when the analog value is outsideréimge of one or more of
the Inspection Points. This bit will turn on imnieteély even if the fault
output has been delayed. This bit will stay onldihé next time the gate
input transitions from off to on.
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Output Data (Data Sent from the PLC to the 5274 at the RPI time

The 5274 module supports a limited number of rea¢tcommands. They arget Run (Inspection)

Mode, Set Configuration Mode, Calibrate at + 10Vdc, Calibrate at -10Vdc, Save Calibration Value to
Flash, andUpdate Next Inspection Point. (modes 4 and 5 only). They are implemented through the
Output Registers and will be updated at the RPé tivhenever the transmit bit transitions from 0.to 1

Word Function Range
0 Module Command See description below
1 Reserved Must be equal to zero
2 Ch 0 Next Target Value Within the Engineering tSmrogrammed in the Module
Configuration Data
3 Ch 0 Next Low Pass Value (Low Engineering Uni(farget Value)
4 Ch 0 Next High Pass Value (Target Value to HigigiEeering Unit)
5 Ch 1 Next Target Value Within the Engineering tSmrogrammed in the Module
Configuration Data
6 Ch 1 Next Low Pass Value (Low Engineering Uni(farget Value)
7 Ch 1 Next High Pass Value (Target Value to HigigiEeering Unit)
8 Ch 2 Next Target Value Within the Engineering tSmrogrammed in the Module
Configuration Data
9 Ch 2 Next Low Pass Value (Low Engineering Uni{farget Value)
10 Ch 2 Next High Pass Value (Target Value to Higigineering Unit)
11 Ch 3 Next Target Value Within the Engineeringtelprogrammed in the Module
Configuration Data
12 Ch 3 Next Low Pass Value (Low Engineering Uni(Target Value)
13 Ch 3 Next High Pass Value (Target Value to Higigineering Unit)
14 Reserved Must be equal to zero
15 Reserved Must be equal to zero
Module Command Word
Bit Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit | Bit Bit Bit | Bit | Bit | Bit | Bit
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Output Data Notes:

1.

2.

© o~

After power up, both Module Configuration andpection data must be sent to the module
before entering Run Mode.

Changing from Configuration Mode to Run Modecteghe results of any Inspection Operations.
While in Configuration Mode the module will retaali Module Configuration and Inspection
Data

Modified inspection points take affect on thetr@ff to on transition of the gate input(s).
Modified inspection points can only be read baft&r at least one off to on transition of theegat
input(s).

Both bit 4 (Run Mode) and bit 7 (Update InspattPoints) must be set when modifying the
Inspection Setpoints.

Data for all of the active channels must be gmegvhen updating the Inspection setpoints from
the output registers.

Calibration Mode can only be entered only froomflyuration Mode (not from Run Mode).

You can only exit from Calibration Mode to Canfration Mode.

Bit 6 (Calibration Mode) must also be set wherfgrming any of the calibration operations (bits
8, 9, or 10 set).

Programming Cycle

a. Write the new programming data into the outpgisters with the Transmit Bit reset.
This step insures that the correct data is in tlipud data words before the Programming
Cycle begins.

b. Set the Transmit bit. A Programming Cycle isiated when this bit makes a 0 to 1
transition.

c. Once the unit is done with the programming dataill set any necessary error bits and
the Acknowledge Bit in its input data words.

d. Once you see the Acknowledge Bit set, checlafgrerrors.

e. Respond to any errors and reset the Transmit Bit
f. The 5274 module responds by resetting the Aclkedge Bit. The Programming Cycle is
complete.
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Specification Revision History

Revision 1.0 was released on 7/5/07 and was thendaersion of the specifications. Anything shawn
red needs additional details or to be verified.

Revision 2.0 was released on 11/27/07. Additi@aalses of Extended Error codes were added and most
time parameter ranges were changed fromiticrements to 3 increments. Additional
information on valid ranges was also added.

Revision 3.0 was released on 7/28/08. The follgvahanges were made.

» Additional causes of error codes were added.
»  Wiring for Current Inputs and Calibration Mode wexdded
» Additional information, including an example, orvhthe Filter Constant works was added

Revision 4.0 was released on 10/1/08. The follgvahanges were made.

* The addition of a table of contents

» The addition of general information

» Details were added to the module specifications

» Details were added to the calibration procedure

» The Additional Information on how modes 1, 2, anop@rate is no longer true and has been
removed

* Details on how the Running Average function workssvadded.

* More Extended Error codes were added

» The Counter / Timer programming table was divided two separate tables, one for the counter
information and one for the timer information.
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