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Preface

Thismanual containsinstructionson how toinstall and program the Series 1771-PL Ssystem. Chapters
1-3 contain ahardware overview of the system’scomponentsand instructionson how toinstall the
system. Chapters4—6 contain an overview of the system’ sfeaturesand programming details.
Troubleshooting i nstructions, acommand summary, and specifications can befound in the appendixes.
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Chapter 1: Introduction

The Series 1771 PL Sisahigh-speed control modul e that monitorsrotary machine position and
provides discrete limit switch outputs. These outputs are updated at a much faster rate than can
be accomplished using any conventional PLC. The system provides 16 ultra high-speed outputs
directly from the front panel connector, and 16 additional high-speed outputs that are fed to the
backplane. Eight input channels and two 1/O image table inputs are also provided. These inputs
can synchronize output patterns to a product entering a workstation, disable outputs if a product
is not present, and allow dynamic fine tuning of outputs from remote locations.

The PLS module resides on an Allen-Bradley 1771 backplane and is programmed through an
Allen-Bradley PLC. Typical applicationsinclude controlling glue guns or actuators synchronized
with a product being assembled or packaged at very high speeds. The following are features and
benefits of the Series 1771 PLS:

=  Output channels 1-16 are updated every five microseconds. They are accessed
from the front panel connector and are typically used for direct control of glue
gunsor actuators. Output channels17-32 areinternally updated every 500 micro-
secondsand can befedinto the I/O imagetable. Multiple on/off dwellsareavailable
onall output channels.

m  The 24-channel 1/0 module rack provides optical isolation between the PLS
module and the industrial environment. The 16 output and eight input relays
use industry standard AC or DC solid-state control relays.

m  Thetwo additional /0 image table inputs act in the same way as the inputs
found on the 1/0 module rack, but come through the PLC’ s 1/0 image table.

m Linear speed compensation or run-up control allows output channelsto be
selected and programmed to automatically advance or retard as machine
speeds vary. This compensates for the mechanical lag in glue guns or actua-
tors to precisely synchronize control functions with the product moving
through a machine. Typical applications involve controlling glue gun output
patterns during machine startup. This feature also allows for different rates of
advance on the leading and trailing edge of the setpoint dwell to compensate
for differencesin the actuators turn on and turn off times.

= Minimum speed disable functions allow selected output channels to become
disabled upon machine RPM dropping below a programmed value. Output
channels using this feature will turn off during an emergency stop condition to
retract actuators to a safe position or stop glue guns even though a product is
positioned under the glue station.

m  Reset to preset inputs can be programmed to reset field selected output
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channelsto zero or some other va ue upon actuation of theinput. Typical uses
involve synchronizing groups of output channels with the leading edge of a
product entering a workstation. A photoelectric or proximity switch isused to
sense the leading edge of the product. The switch’s output iswired to areset
to preset input to reset a group of output channels to zero which begin operat-
ing based on their programmed setpoints in relation to the product. All reset to
preset inputs can be used simultaneously and will work independently of each
other with each input resetting a different group of output channels. Output
channels linked to these inputs can operate in two modes. standard and single
shot. For more information on these modes, see Section 5.5: Special Purpose
Inputs.

= Output enabler inputs can be programmed to enable or disable selected groups
of output channels based on sensing the enable input prior to the start of the
output pattern. Thisinput is used to enable the outputs only upon seeing a
critical event prior to beginning a cycle (one-shot mode), or when the input is
“on” (level mode). For more information on these modes, see Section 5.5:
Special Purpose Inputs.

m Remote setpoint tuning inputs can be used to advance or retard a pre-selected
group of up to 16 ultra high-speed output channels from a remote location.
Actuation of the advance input will move all setpoints on the selected output
channels forward in a predefined (programmable) increment. Actuation of the
retard input moves these same setpoints backward in a predefined (program-
mable) increment. Operators can watch these changes and make small adjust-
ments to the outputs while standing at the workstation where the actuators are
located.

m A 50-pinparallel cableisavailableto quickly connect the 1/0 module rack to
thePLSmodule.

m Specid stitching-pattern programming sequence simplifies system setup.

m |nput capture registers ensure that critical events occur at correct pointsin the
process sequence.

m Front panel auxiliary port alows the PLS module to be connected to a Gemco
keypad or PC.

= All configuration and setpoint data can be saved using the Save command
(40). Thisinformation is saved to nonvolatile memory.
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1.1: 1771-C1 and 1771-B1 Differences

The1771-Clissmilar tothe1771-B1in every aspect except thereareno provisionsfor external
outputsor inputs. All programming, configuration, and I/O imagetable transactionsare handled exactly
the samefor each model.

Most of the specialty features can still be performed with the C1 model, however, input and output
signalswould haveto betransferred through either thel/O imagetableor through block transfers. This
method of transfer isdower than thedirect I/0 approach used withthe B1 model andisreally theonly
performance difference between thesetwo models.

Two I/0 imagetableinputsare provided through the“ Mode Control” word, see section 6.2:
Configuration Group, word 1. Theseinputscan be used for al the samefeaturesasthedirect inputs.
Also, the 16 ultra-high speed outputs can be mapped to theinput image table of the PLC thustill
maintaining PL Sfunctionality. Position and RPM information can aso be mapped to theinput image
table or read through ablock transfer.

NOTE: Thel771PLSwill dwaysdetermineresolver position and RPM but must be placedinthe
Run modeto start processing the Limit switch output states (see PLSRun Enablebitin
section 6.2: Configuration Group, word 1). Additionally, whenin Run Mode, thegreen
“Active’ LED will beilluminated. Inorder to enter the Run Mode at | east one setpoint must
beprogrammed. Thisasoappliestothe1771-Clif itisbeing used for PLS statusthrough
the PLC backplane. After the setpointshave been entered, a“ Save” command (Ssee section
6.8: Commands, 40 Save) could beissued and thiswould eliminatethe need for re-
programming the setpoints after every power-up cycle. If the 1771 PLSisbeing used for
resolver position or RPM only then the Run M ode does not need to be entered and
consequently, no setpoints need to be programmed. When theunitisnot in Run Mode, the
“Active’ LED will not beilluminated.
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Chapter 2: Hardware Overview

This section containsmechanical and electrical information onthe Series 1771-PL Smodule, I/O module
rack, and resolver assembly. For further information, see A ppendix C: Specifications.

PLS Module

The PLSmoduleisan eectronic assembly that plugsinto an Allen-Bradley 1771 1/0O chassis. Figure 2-
lillustratesthe PLSmodule. Thefollowing arefeaturesfound on the modul € sfacepl ate:

m  An gector handle at the top simplifiesinstalling and removing the module
from the chassis.

m  Sixteen LEDs correspond to the state of the 16 ultra high-speed output chan-
nels. When an LED is on, the output channel it corresponds to is energized.
When an LED is off, the output channel is de-energized.

m  Theactive and fault LEDs display the system’s state. The active LED will
turn on when the PLS module is operating normally. The fault LED will turn
on when an error occurs during machine operation. Errors prevent the output
channels from operating. For more information on how to determine the type
of error, see Section 6.1: Status Group.

m  Theauxiliary port is currently not available for customer use. Contact factory
for special applications.

m  Resolver input terminals allow connection to a Gemco resolver assembly or
compatible equipment.

4 Installation, Maintenance, and Programming Manual



Chapter 2: Hardware Overview

J——
OUTPUTS

FAULT

AUX PORT

|
jo
o}
O
(o
O

|

RESOLVER

NHCTHCON\UI—HC VZ—

:

1771-PLS MODULE

CATALOG No{

SERIAL NO. \

This product incorporates patented technology
which is licensed by Allen—Bradley, Inc.
A-B has not technically approved, nor does
it warrant or support this product.

All warranty and support for this product and
its application is provided solely by Patriot.

PATRIOT

Sensors & Controls
Clawson, MI 48017

T 0

]

;

||

&)

@

AUX PORT (RS—232)
PIN SIG
5 — == XD
4 ——m—————— RTS
3 ——— GND
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RESOLVER
PIN  SIC WIRE_COLOR
6 S4 BLK OF GRN
5 52 GREEN
4 S BLK OF WHT
3 3 WHITE
2 RL BLK OF RED
1 RH RED

INPUTS /OUTPUTS

Pl SIG PIN SIG

1 INPUTE 27 LS11
3 INPUT7 29 LS10
5 INPUTE 31 LS9
7 INPUTS 33 Ls8
9 INPUT4 35 Ls7
" INPUT3 37 Ls6
13 INPUT2 39 LS5
15 INPUT1 41 LS4

17 LS16 43 LS3
19 LS15 45 LS2
21 LS14 47 LS
23 LS13 49 +5VDC
25 Ls12

EVEN PINS 2-50 = COM

Figure2-1 PLSModule

NOTE: Toreversetheresolver count direction from clockwise to counterclockwise, switch
resolver’s black of green wire with green wire.
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Chapter 2: Hardware Overview

I/0O Module Rack

Thel/Omodulerack consistsof 16 output modulesand eight (8) input modules. Thesemodules
provide an optically isolated barrier between the PLS and the field devices they control. These
modules are aso pluggable and can be selected as either AC or DC. Figure 2-2 illustrates the
I/O module rack and the circuitry of its /O modules. The following isalist of items describing
the components of the I/O module rack:

m  Thel/O modules can be ordered through Patriot Sensors & Controls or
Grayhill, Inc. According to Grayhill’s catalog No. 1, revised edition 0295,
Grayhill’ s part numbers are 70M-OAC5 (AC output), 70M-ODC5 (DC
output), 70M-IAC5 (AC input), and 70M-1DC5 (DC input). See Appendix C:
Specifications for Gemco part numbers.

m  Thel/O module rack is connected to the PLS module using a Gemco 50-pin
cable (P/N SD0495800) or equivalent.

m LEDsarelocated next to each I/O module. These LEDs specify the state of
each module.
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Resolver Assembly

Theresolver assembly consistsof ahighly accurate and repeatabl e brushlessresolver, housed inan
industrial-grade enclosure. Rotary shaft position iscal culated from two analog Signalsthat vary asa
function of theangular rotation of theinput shaft.

The brushless resolver works on the same principle as arotary transformer to couple power into
the rotor. The construction of the brushless resolver consists of atwo-phase stator and a single-
phase rotor. Each stator is positioned 90° apart from each other. The two stators continually
provide two different output voltages. Using these two outputs, the PLS performs aratiometric
conversion, which factors out electro-magnetic interference (EMI) and provides an absolute
position. See Figure 2-3. Thisresults in a highly accurate and repeatable resolver having
excellent reliability with an infinite resolution which can be converted by a specialized analog-
to-digital converter into digital position data.

The resolver assembly is contained in arugged NEMA 4 enclosure with a plug-in connector. The
input shaft is 3/4 inches in diameter and is made of stainless steel. It is mounted in sealed ball
bearings having aradial load rating of 450 |bs. This results in the most rugged-duty transducer
available for industrial applications. The operating temperature range is-50° C to 125° C. See
Figure 2-4 for the resolver’ s dimensions.

Ratiometric conversion
Stator 1 Voltage of the two secondary

coil voltages provides
Stator 2 Voltage l | i absolute position data,
M and factors out EMI.

90 180 270 360

Figure2-3 Voltagesof Stator Coils

NOTE: Other resolver assemblies are available from Patriot Sensors & Controls; contact
factory for details.

NOTE: Itispossibleto have multiple slave 1771-PL Ss attached to the same resolver. Factory
tests have indicated that at least ten 1771-PL Ss connected to the same resolver, using
short cable lengths (approximately 100 feet or less) function properly. The resolver
fault check circuitry indicates a fault condition when the slave device, or devices, is
separated from the master 1771-PLS's cable link. See Chapter 3: Installation for
additional information.
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Chapter 3: Installation

Thischapter containsingtructionson how toinstall the Series 1771 system. Thisincludesingtaling the
PLSmoduleintothe 1771 1/0 chassisand connecting the PL S modul e to the /O modul e rack and
resolver assembly.

Before inserting the PLS into the 1/0 chassis, the modul €' s dipswitch (SW1) must be configured.
(See Figure 3-1.) The dipswitch has four switches. The positions of switches 1 and 2 determine
the addressing mode. The addressing mode configuration must match the settings of the 1771 1/0
chassis. The position of switch 4 determinesif the PLS will act as Master (module drives a
reference signal to the resolver) or Slave. If there is one PLS module connected to aresolver, it
must be configured as a master. When daisy-chaining multiple PLSs, only one module (master)
can drive areference signal to the resolver. Switch 3isnot used at thistime.

U Switch 1 and 2: Addressing Modes
T Switch 1 Switch 2 Addressing Mode
P Open Open 1/2 slot

Open Close 1 slot
U Close Open 2 slot
T Close Close Reserved
S

Switch 3: Not Used (should remain
open)

Switch 4: Master/Slave Resolver

Switch 4 Resolver
Open Master
Close Slave

- Exploded view of dipswitch
with all four switches in the
Q open position

Figure3-1 PLSDipswitch

NOTE: The address mode setting also affects the amount of datathat can be transferred
directly to and from the I/O image table. See Section 6.2: Configuration Group for
more information.
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Chapter 3: Installation

Refer to Figure 3-2 while performing thefollowing steps. If you areusing I/O chassiskeying, refer to
Figure3-2for keying.

1.

Turn off power to the system. Thisincludes power to the rack aswell as all
power to the wiring leading to the 1771 1/O chassis.

Insert the module into the desired slot in the chassis.

Attach the 50-pin cable to the mating connector marked “INPUTS/
OUTPUTS’ on the PLS module. See Figure 3-2 for pinouts if you are using
your own cable.

Attach the other end of the 50-pin cable to its mating half on the 1/0 module

rack. Make sure the cable’ s key aligns with the slot on the I/O module rack’s
connector.

Remove the 6-pin mating connector from the PLS. This connector isfor the
resolver cable.

Attach the resolver’ swires to the terminals of the mating connector. Use the
pinouts found on the PLS to connect each wire to its proper terminal. See
Figure 3-3 if you are using your own cable.

The Gemco resolver cable has three pairs of twisted wires.

Connect cable shield to earth ground.

Attach the other end of the resolver cable by pushing and then screwing the
cable' s connector onto the resolver.

Power up the system.

The Fault LED should light up at first and then turn off. If the Fault LED
does not turn off, see Appendix A: Troubleshooting.

NOTE: When extensionsto the factory supplied resolver cable are necessary, ajunction box
should be used to connect the wire leads and cable shields from one cable to the other.
The junction box is used to isolate the splices of the connecting wires from outside
electrical noises. Ground the cable shields at the controller case only.

NOTE:

Verify the 1A fuse on the I/O rack isinstalled in the position closest to the ribbon cable
connector.

Installation, Maintenance, and Programming Manual 11
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Chapter 4. Getting Started

Thischapter discussesprogramming basics (Section 4.1: Thingsto Consider Before Programming),
and providesaprogramming outlinefor the PLS (Section 4.2: Initial Setup). Keepin mind that the
outline does not provide detail ed descriptions of the PL Sfeaturesor programming ingtructions. For this
information, see Chapter 5: Overview of Featuresand Chapter 6: Programming Details. If you are not
familiar with the PL Sfeaturesand would liketo learn more before programming, itisrecommended
that you first read Chapter 5. Thischapter containsinformation on how the PLSworks. However, if
you want to program the PL Snow, usetheoutlinein Section 4.2 asaguide.

Another thing to consider before programming ishow certain commands can erase datafromthe This
section providesasequence of stepsthat need to betaken in order to program the PL S properly.

‘4.1: Things to Consider Before Programming \

Before you begin to program the PL S, there are some things you should consider. Thefirstis
that the PL S always maintains two copies of your program. The backup copy isheld in
nonvolatile memory, which means that it will not be lost even when the PLS is powered down.
When you make changes to the PLS's setpoint and configuration data, you are changing the
running program. See Figure 4-1. Once you are satisfied that your changes are correct, you
should always save them by using the Save command (40). The Save command copies the
running program into the backup copy. If you forget to save your changes, they will be lost if
the PLS loses power. If you make changesto the running program and decide you do not want
to keep those changes, you can undo them by using the Restore command (50). This command
copies the backup copy back into the running program. All transfers are handled seamlessly
from the running program to the nonvolatile memory and back again.

Setpoints are entered in the
Setpoint Transfer group
through a block transfer write

Only when a program is saved

will changed setpoints in a running
program be saved to nonvolatile
Setpoints add to or overwrite memory
existing setpoints in running

program J

Program restored from nonvolatile
memory (Restore Command)

Figure 4-1 Relationship Between Running Program and Saved Program
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NOTE: You can restore aprogram from nonvolatile memory by using the Restore command
(50). For instructions on how to use this command as well as others, see Section 6.8:
Commands.

PL S srunning program. For example, changing the resolver’s scale factor will erase setpoint
data saved in the running program. Because of this, it is recommended that you set the scale
factor before you begin programming. For alist of the steps that should be taken when
programming the PLS, see Section 4.2: Initial Setup.

‘4.2: Initial Setup \

Keepinmind that thisisonly an outlineand doesnot provide detail ed explanationson how the PLS
featureswork or detailed programming instructions. Thisinformation can befoundin Chapter 5:
Overview of Featuresand Chapter 6: Programming Details. If you arenot familiar withthe PLS
featuresand would liketolearn more before programming, read Chapter 5 beforebeginning this
section. Thefollowing are the sequence of stepsinwhichthe PLS should be programmed:

1. Seectionof ScaeFactor (Configuration Group)
2. Motion Detect Output (Configuration Group)
3. Minimum Speed Disable (Configuration Group)

4. Synchronization with Machine (Command Group)

5. Programming Setpoints (Setpoint Transfer Group)

6. Linear Speed Offset (Linear Speed Offset Group)

7. Resetto Preset (Input Configuration Group)

8. Output Enabler (Input Configuration Group)

9. Remote Setpoint Tuning (Input Configuration Group)
10. Input Capturing (Input Configuration Group)

NOTE: Dueto theinteraction of certain programmed features and programming sequences,
initial setup should be performed in the sequence noted. If alisted feature is not being
used in your application, proceed to the next step. Programming is performed in block
transfers. All datain acommon group can be programmed in asingle block transfer.

Y ou will note that the listed sequence groups data that appears in a common group.

NOTE: Toreversetheresolver count direction from clockwise to counterclockwise, switch
resolver’s black of green wire with green wire.
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Step 0: System Initialization

System initialization establishes al default valuesin the memory. It is good standard practice to
reinitialize any module being used for the first timein anew system. Thiswill clear all
unwanted data in the memory and will reestablish all factory default values preventing unwanted
data from interfering with the operation of your new application program. This should only be
performed one time per installation.

Step 1: Selection of Scale Factor

The scalefactor can be programmed to whatever engineering unitsyou want, or are appropriatefor
your application. For example, onerotation of theresolver could represent one product moving
through the machine. Thelength of the product could then be programmed asthe scalefactor and
setpoints can then be programmed in length unitsthat represent where they occur aong the product.
Valid scalefactors can befrom 2—-65535. Setting theresolver’sscalefactor will eraseany existing
setpoint data. For thisreason, programming the scalefactor should be donebefore any other
programming. For programming detail s, see Section 6.2: Configuration Group.

Step 2: Motion Detect Output

Any one of the 32 limit switch output channel s can be configured to operate asamotion detect outpui.
Thisoutput will energize based upon reaching aprogrammed RPM vaueand will de-energizeasRPM
dropsbel ow the selected RPM value. Typical usesfor thisfeatureincludelatchinginamachine
operation when adesired operating speed isreached or for detecting abroken coupling or chain
driving theresolver. For programming details, see sections5.2: Motion Detect Output and 6.2:
Configuration Group.

Step 3: Minimum Speed Disable

Thisfeaturealows sdlected limit switch output channel sto be automatically turned off if machine speed
dropsbelow aprogrammed RPM value. It can also be used to prevent output channelsfrom turning on
until adesired operating speed isreached. Typical usesincludeturning off gluegunsor retracting
actuatorsto asafe position under emergency stop conditions. For programming detail s, see Section
6.2: Configuration Group.

Step 4: Synchronization with Machine (Home or Offset)

After programming theresolver’sscalefactor, you can then synchronize theresolver’ sposition with
the actua machine position. Thisisdonethrough command 90 (Set Home). For command instructions,
see Section 6.8: Commands.

Select pattern start position on product.
Select pattern stop position on product.
Select number of countsover which stitch stayson.
Select number of countsover which stitch stays off.

AwWDNPE
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Step 5: Programming Setpoints (Standard and Stitching)

Setpoints are the on/off positions at which the limit switch outputs operate as the resolver turns
through one rotation. All 32 output channels can be programmed for multiple on/off dwells over
each rotation of the resolver by using standard setpoint programming sequences.

The stitching setpoint was created to reduce the tedious work of inputing evenly spaced on/off
dwells over one rotation of the resolver. The following four steps show you how to program a
stitching setpoint. These steps will greatly reduce the programming of dozens of on/off dwells:

NOTE: A dtitching pattern can also be used to devel op anincremental output for use by an externa
control devicelikeavariablefrequency drive.

For details on programming standard and stitching setpoints, see sections 5.1: General Features
and 6.5: Setpoint Transfer Group.

Step 6: Linear Speed Offset

Linear speed offset automatically advances and/or retards limit switch outputs as machine
speeds vary. This function is used to compensate for the mechanical lag in glue guns and
actuators that must be precisely synchronized with the position of a product moving through a
process. For additional information, see sections 5.3: Linear Speed Offset and 6.3: Linear Speed
Offset Group.

Step 7. Reset to Preset

Thisfeature is used to synchronize groups of output channels to the product moving through a
process, or to compensate for mechanical slippage or drift which may occur between the
resolver and actual machine position. Any or all eight inputs can be tied to pre-selected groups
of output channels. A preset value from 0 to the maximum scale factor value is then selected.
Upon actuation of the input, all output channelstied to that input are reset to the preset value
and begin firing their output pattern based upon continued movement from the reset point.

Most assembly or packaging applications use a sensor to detect the leading edge or registration
mark on a product. Thisinput resets a group of outputs to zero to perform a series of operations
as the product continues through the process. All reset to preset inputs can be used
simultaneously and will work independently to reset different groups of output channels. For
programming details, see sections 5.5: Special Purpose Inputs and 6.4: Input Configuration

group.
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Step 8: Output Enabler

Output enabler inputs are used to enable or disable selected groups of output channels based
upon sensing acritical event prior to each rotation of the resolver. Typical uses of thisfeature
include verification that a product is present at a glue station prior to allowing the glue gunsto
operate. Any or all inputs can be programmed to enable or disable selected groups of output
channels based on sensing the enable input prior to the start of the output pattern. All output
enabler inputs can be used simultaneously and will work independently to enable different
groups of output channels. For programming details, see sections 5.5: Special Purpose Inputs
and 6.4: Input Configuration Group.

Step 9: Remote Setpoint Tuning

Any or al inputs can be used to advance or retard apre-sel ected group of output channelsfroma
remotelocation. Actuation of the advanced or retard input will moveall setpointson the selected
output channelsforward or backward by aprogrammable number. Operators can make count
adjustmentsto the outputswhile standing at theworkstation. For programming details, See sections
5.5: Special Purpose I nputsand 6.4: Input Configuration Group.

Step 10: Input Capturing

Theinput capturing featureisused to detect theresolver position at which the eight (8) front panel
inputsor two (2) 1/0 imagetableinputs occur. Thisfeature can be helpful for finetuning thelocation
and timing of photoel ectric or proximity sensorsthat provideinputsto the PLSmodule. It can also be
used to verify the presence or completion of critical assembly processesfor quality control purposes.
For example, if bottlesare being capped, one of theinputs can be used to verify that each bottlecapis
present asthey passasensing device. If not detected, the PLSwill warnthe PLC sapplication
program that abottle was not capped. For programming details, see sections 5.6: Input Captureand
6.4: Input Configuration Group.

Advance Application Features

B Specific piecesof datacan betransferred viablock transfer reads or programmed to
be placed directly inthe PLC 1/O imagetable. Datatransferred directly tothe l/O
imagetablewill be updated every 1/0 scan of the PLC. See Section 6.2: Configura
tion Group for details.

B There are two 1/0 image table inputs that can be used for the same functional-
ity asthe eight (8) front panel inputs. This allows the special input features
described in Section 5.5: Specia Purpose Inputs, to be actuated by internal
PLC logic instead of an external input. See Section 6.4: Input Configuration
Group for details.
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B Thefive (5) microsecond update time of the 16 ultra high-speed limit switch
outputs will allow the use of these output channels asincremental outputs of
resolver velocity or position. The extended setpoint programming sequence
(described in sections 5.1: Genera Features and 6.5: Setpoint Transfer Group)
can be used to start your incremental pulsetrain at position zero, and end at
your maximum scale factor number with the desired number of pul ses per
revolution being programmed by mathematically calculating the appropriate
on-count and off-count duration.

B The eight (8) front panel inputs can be used as general purpose inputs for your
PL C application program. The state of these inputs can be programmed to
appear in the 1/0 input image table of the PLC. (The use of these unused input
channels for general purpose use in your application program can eliminate the
need for additional discrete input cardsin your 1/O chassis.)
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Chapter 5: Overview of Features

Thischapter describesthe Series 1771 PL Sfeatures. By reading this chapter, you will understand how
output channels, for exampl e, are affected by linear speed offset or reset to preset inputs. This chapter
discussesthe PL S sfeaturesinthefollowing order:

Limit Switch Setpoints
Motion Detect Output
Linear Speed Offset
Minimum Speed Disable
Specia Purpose Inputs
Input Capture

5.1: Limit Switch Setpoints

This section describes the programming of limit switch outputs which are on/off relay outputs
based upon the resolver position. A dwell isthe number of scale factor counts between where
the output channel is programmed to turn on and its programmed off position. All output
channels can be programmed for multiple on/off dwells over one rotation of the resolver. The
following two ways can be used to program setpoints:

m  Standard Setpoints
m Extended Setpoints

Standard Setpoints

A standard setpoint programming sequence is used to program an output channel to energize
and de-energize over adwell, or multiple dwells where their spacing and duration are randomly
positioned over one resolver rotation. Programming a setpoint is based on the system’s
programmed scale factor. For example, assume the resolver is set for a 360° scale factor. If you
programmed output channel 1 to energize at 180° and de-energize at 270°, output channel 1
would energize as shown in Figure 5-1. The shaded area represents the area where the output
channel is energized.

270 a0

180

Figure 5-1 Programmed output Channel based on a 360° Scale Factor
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Y ou can aso program multiple on/off dwells on any output channel. As aresult, an output
channel can become energized and de-energized more than once over one rotation of the
resolver. Figure 5-2 illustrates an output channel becoming energized from 20-80°, 100-180°,

and 200-270°.
0

270 )— 90

—

180
Figure 5-2 Multiple On/Off Dwellsfor a Single Output Channel

Extended Setpoints

Extended setpoints require additional data. The Series 1771 supports one extended setpoint
called a stitching setpoint. A stitching setpoint is used to program an output channel to energize
and de-energize numerous times within a programmed starting and stopping position. Unlike an
output channel programmed with randomly spaced multiple on/off dwells, output channels
programmed with stitching setpoints repeat the same on/off dwell a series of times like a sewing
machine making a series of stitchesin fabric. This function can be used to drive aglue gun to
apply dozens of small drops of glue spaced evenly across the length of a product. Using
stitching setpoints reduces programming to five easy steps(] instead of programming numerous
on/off positions. Figure 5-3 illustrates stitching patterns programmed on an output channel.
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Words Programmed for a Stitching Operation

output channel number beginning position ending position on count  off count
| 1 | | | | | I l
| 3 | | 90 | | 180 | [ 10 10 |

| |

| |

| |

| |

| |

| |

| |

| |
oy e

OFF | |

| |

! !

i i

| |

90 90 180

Output channel #3 energizes for
ten counts and de-energizes for
ten counts repeatedly between

From 90180 degrees, the 90 and 180 degree positions.
output channel #3

performs a stitching
180 operation.

Figure 5-3 Positions for a Stitching Operation

This same stitching pattern sequence can be used to program an incremental output from one of
the limit switch output channels. Thisincremental output can be fed to an external drive or
controller. To program, set your beginning position at zero, your ending position at your
maximum scale factor count, and cal culate the appropriate on-count and off-count duration to
provide the desired number of pulses per revolution.

Setpoints are programmed using the Setpoint Transfer group described in Section 6.5: Setpoint
Transfer Group. A series of setpoints are programmed by specifying the group identifier number
followed by the appropriate setpoint command, and finally, the number of standard setpoints
that are about to be sent followed by the number of extended setpoints. A series of setpoints are
then specified using a programming sequence that identifies the output channel number
followed by one on and one off position. Multiple setpoints on any output channel require the
re-specification of the output channel number for each additional on/off setpoint. All standard
setpoints must be completed prior to programming extended setpoints.
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5.2: Motion Detect Output

A motion detect output provides an output whenever the resolver RPM reachesapre-selected value.
Word 14 of the Configuration group isused to select one of the 32 output channelsto operateasa
motion detect output. If one of the output channelsfrom 1-16 issel ected, the output channel will be
one of the ultrahigh-speed outputs accessed through the front panel connector. If one of the output
channelsfrom 17-32 is sel ected, the motion detect output will appear inthel/O imagetable. However,
thelater will only work if the /O imageinput selection isprogrammed properly. (For moreinformation,
seel/O Image I nput Selection 1 and 2 wordsin Section 6.2: Configuration.) Word 15 of the
Configuration group isused to specify the RPM vaue at which thisoutput turnson. Thereisnoinherent
hysteresisaround the programmed RPM value. Thisoutput will turn on at the specified RPM vaueand
turn off at one RPM below thevalue.

5.3 Linear Speed Offset

Linear speed offset allowsoutput channels1-16 to beindividually selected and programmed to
advance and retard depending on the speed of theresolver. Thisfunctionisused to compensatefor the
mechanical lagin gluegunsand actuatorsthat must be precisaly synchronized with theposition of a
product moving through aprocess. Thevaluesassigned to thewordsin thelinear speed offset group
establish therate of change (countsper RPM change) for the specified outputs. A different rate of
change can be programmed for the leading edge (on offset) and thetrailing edge (of f offset) of the on/
off dwellson the selected output channel.

For example, let’s say we programmed the LS 1 RPM word with avalue of 100; the LS On
Offset word with a value of 20; and the LS Off Offset word with a value of 10 (See Section 6.3:
Linear Speed Offset for details). Thiswill advance the leading edge of all setpoints on output
channel 1 by 20 counts and their trailing edge by 10 counts for every 100 RPM increasein
resolver velocity. Thisrate of advanceis applied linearly as speed increases from zero and will
continue as speeds increase beyond 100 RPM. In other words, if the resolver increased to 50
RPM, the setpoint’s leading edge would advance by 10 counts and itstrailing edge would
advance by 5 counts. Thisisillustrated in Figure 5-4.

NOTE: Linear speed offset only worksfor clockwiserotation. A counter-clockwiserotation, or “-”
RPM indication, will alwaysproduce an offset value of zero regardlessof the absolute RPM
vaue
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20 ‘
15 ) ‘
T On setpoints advance by 20
10 ‘ counts and off setpoints advance
[ S by 10counts as the resolver
increases to 100 RPM. The rate
f advance is applied linearly
,6 O
Cfo:gts S > ‘ as the resolver's RPM moves
of Advance ‘ above or below 100 RPM.
0
0 50 100 150 200
Resolver's ‘
RPM

Figure5-4 Linear Speed Offset

5.4: Minimum Speed Disable

Minimum speed disabl e functions allow selected output channel s to become disabled upon
machine RPM dropping below a programmed val ue.

Disabling Output Channels 1-16

Output Channels 1-16 can be programmed to become disabled if machine RPM drops below a
programmed value. Thisis done through the Minimum RPM Disable word (Configuration
group) and the Set Speed ChannelsWord (configuration group). You can select any one or any
combination of the 16 ultrahigh-speed outputsfor thisfunction. Selecting the output channel sisdone
through the Set Speed ChannelsWord. Theminimum RPM is programmed through the Minimum RPM
Disableword. If at any time during machine operation the resolver’ s speed drops bel ow the
programmed minimum RPM, the sel ected output channel swill becomedisabled.

Theminimum RPM va ue and the set speed cannel wordsare programmed using the Configuration
group asdescribed in Section 6.2: Configuration Group.
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5.5: Special Purpose Inputs

There are eight (8) inputs accessed through the front panel connector and two (2) I/O imagetable
inputs controlled directly by your application program. Thetwo /O imagetableinputs correspond to
bits9 and 10 inthe M ode Control word (Configuration group).

Any or al of these inputs can be configured to be used as reset to preset, output enabler, or
remote setpoint tuning inputs. Y ou should also note that regardless of how these inputs are
configured, the resolver position at which input transitions occur will be captured by the Input
Capture words and Input Transition Map word (Status group).

This section discusses configuring these inputs in the following order. See Section 5.6: Input
Capture Features for details on using the input capture features.

m Reset to Preset
s Output Enabler
m  Remote Setpoint Tuning

Reset to Preset

Reset to preset inputs all ow selected output channel sto be reset to aprogrammed position value upon
seeing aninput from aremote sensor. Thistype of input istypically used in applicationswhere partsare
randomly spaced asthey enter aworkstation. Upon seeing theleading edge of the part enter the
workstation, output channels can bereset to apreset position value. The output channelswill then
beginto operate based upon their on/off setpointsrelativeto apreset valuewhich hasbeen
synchronized with theleading edge of the product. Becausethereset to preset input resetsthe output
channels' positionswhen it sensesapart entering theworkstation, it doesn’t matter at what position on
theresolver apart enterstheworkstation. In Figure 5-5, output channels5 and 7 arelinked to input 6.
These output channel shave been programmed to have areset to preset value of zero. During machine
operation, input 6 becomes energized at machine position 180. Because output channels5and 7 are
linked to input 6, they reset to position 0. Inthisway, the outputs energize at the proper position,
according to their on/off setpointsrelativeto the position at which theinput was energized. For
information on how to link output channel sto reset to preset inputsand programming of thereset value,
see Section 6.4: Input Configuration.
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Glue guns are reset to 0 and will apply glue
properly onto the part, regardless
of when the part entered the workstation.

Q

I A

Output Channel #5
Output Channel #7

sensor

glue guns

Input Channel #6

OOOOOAAAAAAn AnAanrnenenn

()

Although the part was positioned at 180 according
to the resolver, the output channels' position linked
to the input are reset to 0.

Figure5-5 Output Channels Reset to Zero When Part is Sensed

Therearetwo modes of operation for thereset to preset inputs. They areasfollows:

Standard Mode The selected output channels reset to the preset position value upon
seeing the input. The setpoints will operate over their programmed
values continuously. Asthe resolver continues to rotate through
ero, the output channels will continue to track the reset resolver
position and the setpoints will operate at their programmed values.
For instructions on how to program the inputs to operate in the
standard mode, see Section 6.4: Input Configuration Group.

Single-Shot Mode The selected output channels reset to the preset position value upon
seeing the input. The setpoints will operate over their programmed
values through one rotation of the resolver. After one complete
revolution, the output channels will remain de-energized until the
next reset input is sensed. For instructions on how to program the
inputsto operatein the single-shot mode, see Section 6.4: Input
Configuration Group.

Output Enabler

Output enabler inputs are used to enabl e or disable groups of selected output channel s based upon
sensing acritical event prior to or during each rotation of theresolver. Typica usesincludeverification
that aproduct ispresent at aglue station prior to allowing the glue gunsto operate. They areasfollows:
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One-Shot Mode In one-shot mode, you program awindow inwhich theinput must change state
inorder toalow their linked output channel sto operate over the current
rotation of theresolver. If theinput doesnot change state withinthe
programmed window, thelinked outputswill not operate. In Figure 5-6, the
output enabler input (input channel 3) islinked to output channels5and 7.
When theinput sensesthe part, the glue guns (controlled by the output
channels) areenabled, and will apply glue onto the part according to their on/off
setpoints. However, if apart isnot sensed within the programmed window, the
linked output channel swill be disabled through that rotation of theresolver. For
moreinformation on linking an output channel to one of the output enabler
inputs, see Section 6.4: Input Configuration Group.

. . [
Chart represents the input channel's window |
of detection (35 to 45) and the input's actual :
transition. Notice that the input detection Input Channel #3

[
|

|

; [

window closes before the output channels' ;]—l
first on/off dwell. Output Channel #5 —
|
|
|
|
|
|
|
|

Output Channel #7

35 45

&

Sensor must detect part between 35 and
45 in order to enable glue guns.

Output Channel #5
Output Channel #7

e

sensor

Input Channel #3
(output enabler)

(AT AR A
I O O

©

glue guns

Figure 5-6 Output Enabler Input (One-Shot Mode) Enables Output Channels
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Level Mode

Window Off

Mode

Level modewill operatelikeasimple AND input. Theoutput patternwill only
operateaslong asthe output enabler input isenergized. Therefore, the product
presence sensor must provide aninput during thefull duration of thelimit switch
output pattern. If theinput goeslow, the output channelswill be de-energized.

Thisinput type will alow the outputs to be enabled at the close of the
window for one revolution of the resolver when theinput is detected in the
specified window.

For example, awindow is set to awindow on position of 100 and a
window off position of 300 and a setpoint is set for the output togoonat 0
and off at 250. If theinput isdetected at position 150, the output would not
be enabled until the close of the window at 300. At that point the output
would be enabled for one full revolution of the resolver and the output
would go on at 0 and off at 250.

Theinput isconfigured through the Input Configuration Group. Theinput
typeis 34 (0 X 22). Parameter 1 isthe window on position, and parameter
2 isthe window off position.

Remote Setpoint Tuning (Phasing)

Remote setpoint tuning inputs can be used to advance or retard a pre-selected group of output
channels from aremote location. (See Figure 5-7.) Actuation of the advance input will move all
setpoints on the selected output channels forward in predefined (programmable) increments.
Actuation of the retard input moves these same setpoints backward in predefined
(programmable) increments. Operators can watch these changes and make small adjustmentsto
the outputs while standing at the workstation where the actuators are located. For more
information on linking output channels to remote setpoint tuning inputs, see Section 6.4: Input
Configuration Group.

Glue Guns Laser Printer

U U U Series 1771 PLS Module
- - (Wiring details left

1 ]

I| I out for clarity)

O

O

Adjfa\i:e
[

Rﬁt\&fﬂ Adjv\icer\’at\aj]
| 1117

Glue pattern placement Laser date code position
fine tuned from remote adjusted from remote
location while machine location while machine
is operating. is operating.

Figure 5-7 Remote Setpoint Tuning
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This feature can aso be used to automatically fine tune output patterns for proper placement.
Any dynamic sensing circuit that monitors the final placement of an assembly process can be
used to automatically actuate these inputs. The actuated inputs can be either the front panel
accessed inputs or the two 1/0 image table inputs.

The input capture capabilities covered in Section 5.6: Input Capture could be used to monitor
the position at which an assembly event occurs. This data can then be used to advance or retard
the outputs through logic in your application program by pulsing the remote setpoint tuning
inputs.

2.6: Input Capture

Words 14-33 of the Status group automatically capture resolver positions where the eight
hardware and two /O image table inputs transition. Y ou will note that for each input thereis a
word that will capture the position for an up transition and another word for the position for a
down transition. This position data will be captured for all inputs regardless of the function that
they have been configured for, except when a specific input has not been enabled for any
function. See Figure 5-8.

Thisfeature will allow you to verify the resolver position at which remote setpoint tuning,
output enabler, or reset to preset inputs are seen by the PLS module and could be helpful in fine
tuning the placement of sensors or the timing of inputs. However, the more common use for this
feature is the gathering of quality control data during an assembly process. Photoel ectric or
similar sensors can be used to verify that a product feature has been installed on a product at the
correct position. To program one or more of the inputs to act in thisway, enter the value 32 in
the Input Type words (Input Configuration group) to configure the input for use in the input
warning map mode. Parameter words are then used to establish the on/off window in which the
input must occur to indicate a properly positioned event. If an event is not seen within the
established window, abit is set in the Input Warning Map word (Status group). This bit can be
used by your application program to trigger rejection of the incorrectly assembled product. The
Input Warning Map bit will be cleared the next time the event is detected within the window.
For more information, see Section 6.4: Input Configuration Group.
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In both scenarios, Input Channel #5 is programmed as an Input Warning Map (32). The on/off
positions are programmed to create a detection window between 90° and 270° with a scale
factor of 360°. Parts should be sensed inside this window. Scenario 1 shows what happens
when a part is detected within the detection window, and Scenario 2 shows what happens
when a part is not detected within the detection window.

Scenario 1: Part Detected Within Scenario 2: Part Not Detected
Programmed Window. Within Programmed
Window.

]

Dotted area
represents the
window in which a
part should be
detected. Shaded
area represents
detected part.

Words read from Words read from
the Status group the Status group
Word 22: 120 Word 22: 0
Word 23: 240 Word 23: 0
Above: Up and down Above: No part was
positions (where part detected; therefore,
was detected) are words 22/23 of the
captured in words 22/23 Status group remain
of the Status group. containing values of 0.
17 107 0 17 107 0
word 34:  |ojofolo]oal1[1]o[dloojolololo] word 34: [ojojolojo[olojo[ololo[ololdlo[o]
Above: Bits 10/11 of Above: Bits 10/11 of
word 34 (which word 34 (which
correspond to up and correspond to up and
down positions of down positions of
Input #5) are set. Input #5) are not set
because no part was
detected.
17 107 0 17 10 7 0
Word 35: | lololololololo]o] Word 35: | lolofo[]o[ololo]
MSBisnot  Above: Bit 4 (which MSBisnot  Above:Bit 4 (which
used corresponds to Input _corresponds to Input #5)
#5) in word 35 (Input in word 35 (Input
Warning Map) is not Warning Map) is set,
set because part was warning the PLC's
detected. application that a part

was not detected.

Figure 5-8 Two Scenarios Demonstrating the Input Capture Feature
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Chapter 6: Programming Detalls

Thischapter describesthe datastructure of the Series 1771 PLS. Thisdataiscomprised of words
categorized into seven groups. A group identifier number isassigned to each group. Thegroup
identifier number must be entered into thefirst word of agroup beforeablock transfer can occur. This
number informsthe PL Sthat the datain the group followstherulesof that particular group. Thischapter
provides maps of thewordsfor each group and descriptions of how each word in each group works.
Thischapter doesnot providetheory on how the PL S sfeatures are used in applications. For
descriptions of thesefeatures, see Chapter 5: Overview of Features. Thefollowingisalist of thegroups
andtheir group identifier numbers:

Statusgroup (#1)
Configuration group (#2)
Linear Speed Offset group (#3)
Input Configuration group (#4)
Setpoint Transfer group (#5)
Command group (#6)

Fault History group (#7)

NOTE: All bitsaredefinedinoctal (0-7, 10-17).

|6.1: Status Group I

The Status group consists of 36 words (0—35). During run time, the PL S updates these words
every 500 microseconds. By reading from these words, the host application programisableto keep
track of the PL S soperating status; theresolver’s position and RPM; the current state of output
channels 1-32 and input channel s 1-10; aswell as other necessary aspectsfor the host application
program to control the PL S program properly. The program should only read from thesewords. The
group identifier number is1. Thefollowingisamap of thewords contained in the Status group:
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Bit Number Name (read only)
0 Group Identifier (#1)
1 Hardware Version
2 Firmware Version
3 Status Word
0 Fault
1 Warning
2 Valid File
35 (reserved)
6 Processor Busy
7 Running
10-17 (reserved)
4 Fault Condition
5 Warning Condition
6 Current File Number
7 Current File CRC
8 Current Position
9 RPM
10 I nput State
11 Remote Setpoint Tune
12 PLS Outputs (LS32-LS17)
13 PL S Outputs (LS16-LS1)
14 Input 1 Up Capture
15 Input 1 Down Capture
16 Input 2 Up Capture
17 Input 2 Down Capture
18 Input 3 Up Capture
19 Input 3 Down Capture
20 Input 4 Up Capture
21 Input 4 Down Capture
22 Input 5 Up Capture
23 Input 5 Down Capture
24 Input 6 Up Capture
25 Input 6 Down Capture
26 Input 7 Up Capture
27 Input 7 Down Capture
28 Input 8 Up Capture
29 Input 8 Down Capture
30 Input 9 Up Capture
31 Input 9 Down Capture
32 Input 10 Up Capture
33 Input 10 Down Capture
34 Input Transition Map
35 I nput Warning Map

Chart 6-1 Status Group
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Hardware Version (word 1)

Thisword containsthe major and minor revision levelsof the PLShardware. Theserevisionlevelsare
dividedinto eight-bit numberswiththemgor level beingthemaost significant.

Firmware Version (word 2)

Thisword containsthe ma or and minor revisionlevelsof the PL Sfirmware. Theserevisonlevelsare
dividedinto eight-bit numberswiththemgor level beingthemaost significant.

Status (word 3)

Thiswordindicatesthe PL S scurrent operating status. Thisisaccomplished through five of theword's
16 bits. The PL Ssetsone of these bitswhen acondition occurs during machine operation which thebit
defines. Thefollowing aredefinitionsof thefivebits:

Fault (bit 0)

Warning (bit 1)

valid File (bit 2)

(bits 3-5)

Processor Busy (bit 6)

Running (bit 7)

(bits 10-17)

Thisbit is set whenever the PL S detects an error which prevents
output channels 1-32 from operating. The cause of afault error
usually isaresult of the resolver failing to operate properly. It can
also indicate an error with the PLS sinternal hardware. The exact
cause can be determined by examining the Fault Condition word

(4).

Thisbit is set whenever the PL S detects an error which does not
prevent output channels 1-32 from operating. Thistype of error is
less severe than one which causes the Fault bit to be set. The cause
usually isaresult of an invalid parameter being written to one of
the wordsin ablock transfer write. The exact cause can be
determined by reading the Warning Condition word (5).

Thisbit is set when avalid program isloaded into the PLS's
running program. Thisis not an indicator that a program has been
saved to the PLS' s nonvolatile memory.

(reserved)

Thisbit is set whenever the Series 1771 is processing data sent
through a block transfer write. When this bit is set, the PLC should
not send another block transfer write. Thisisto prevent commands
from being overwritten before they have been completely
processed.

Thisbit is set whenever the PLS is running a program.

(reserved)
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Fault Condition (word 4)

This word indicates the type of fault error that occurred which caused the Fault bit (0) in the
Status word (3) to be set. If this word returns a total value of 2, no setpoint file exists. If this
word returns a value of 512, this indicates that no setpoints were programmed when trying to put
the PLS in run mode. However, the cause of a fault error usually is aresult of the resolver failing
to operate properly or an error with the PLS s internal hardware. When bit 10 is set, this indicates
that a resolver error has occurred. The exact cause can be determined by examining the Fault
Condition’s error code. The actual error will be mapped in bits 0-3, resulting in a total decimal
number from 257-271 when combined with bit 10 being set. The Fault Condition will hold the
error code until the PLS receives another block transfer write. Chart 6-2 contains possible error
codes:

Fault Condition | Bits | Explanation Solution
Code Set
2 N/A No setpoint file exists. Create a setpoint file.
257271 bit 0 | One of the resolver’s stator coils Refer to Appendix A:
may be open. The anal og-to- Troubleshooting.
digital circuitry may be damaged.
bit 1 | One of the resolver’s stator coils Refer to Appendix A:
may be open. The anal og-to- Troubleshooting.
digital circuitry may be damaged.
bit 2 | Theresolver’sprimary coil may Refer to Appendix A:
be shorted. Troubleshooting.
bit 3 | Theresolver’sprimary coil may Refer to Appendix A:
be open. Troubleshooting.
512 N/A No setpoints were programmed prior | Setpoints must be
to setting the PLS Run Enable bit programmed when trying
(Configuration group). to put the PLS in run mode.

Chart 6-2 Fault Condition Error Codes
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Warning Condition (word 5)

Thisword indicates the type of error that occurred which caused the Warning bit (1) in the Status
word (3) to be set. The cause of awarning error usually isaresult of an invalid parameter being
written to one of the wordsin ablock transfer write. The exact cause can be determined by
examining the Warning Condition’s error code. The Warning Condition will hold the error code
until the PLS receives another block transfer write. Chart 6-3 contains possible error codes with
explanations and solutions:

Warning

Explanation

Solution

Condition Code

2 There are no setpoints programmed. | The Initialize command was sent to
the PLS prior to run time or the scale)
factor was changed. Both acts erase
all existing setpoints. Recreate a
setpoint file.

3 The PLSran out of RAM while Contact Gemco.

trying to add setpoints.

100 Aninvalid format, wrong channel Check setpoints used in program for
number, or invalid on/off positions | incorrect channel numbers, on/off
were written in a setpoint. positions, or improper format use.

Refer to Section 6.5: Setpoint
Transfer group for further assistance.

101 One or moreinvalid parameters Write avalid parameter or
were found in one or more of the parameters to the Command
Command Parameter words. Parameter words with the command

you are sending. Refer to Section
6.8: Commands for further
assistance.

102 A command was sent to change or | Check for wrong channel number or
delete a setpoint that does not exist. | on/off positions in setpoint(s) you

are trying to change or delete.

103 The Add command was sent to add | Check your setpoint file for
a setpoint that already exists. redundant setpoints.

104 The scale factor in the Configuration| Write a scale factor that is within the
Groupisinvalid. valid range. Refer to Section 6.2:

Configuration Group to determine
the scale factor’ s range.

105 Aninvalid command number was | Write the correct Command number

written to the Command word.

to the Command word. Refer to
Section 6.8: Commands for
further assistance.
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Warning

Condition Code

106

Explanation

A groupidentifier number received
in ablock transfer writeisinvalid,
or the read block group identifier
number in the Configuration group

Solution

Check for anillegal groupidentifier
number as well asfor awrong group
identifier number placed in the Block
Transfer Read Group Identifier word

isinvalid. (Configuration group).

107 The data size of ablock transfer Verify that the proper group

does not match the size of the group | identifier number was used in the
specified by the group identifier block transfer and whether too

number. much or too little datawas used in
the transfer.

108 The data that was requested to be Verify the validity of the data.
assigned to the input image tableis
invalid.

109 The data that was requested to be Verify the validity of the data.
assigned to the output image table
isinvalid.

110 The channel number sent in the Send the correct channel number.
Linear Speed Offset group isinvalid.

111 The change setpoint command tried | Channel numbers must match.

to change a setpoint from one
channel to another channel.
112 The input type sent in the Input
Configuration group isinvalid.

Chart 6-3 Warning Condition Error Codes

Verify the input data type for all
input channels.

Current File Number (word 6)

This word indicates the number of the program running on the PLS. This number is given to the
program when the PL C application program saves a program to the PLS' s nonvolatile memory.
This number is the number passed in the Command Parameter 1 word of the Save command.

Current File CRC (word 7)

Thisword isreserved for Cyclic Redundancy Checking (CRC-16) for the Configuration group
and the program running on the PLS.

Current Position (word 8)

Thisword indicates the resolver’s current position. The position will always be a number that
ranges from O to the scale factor. See Section 6.2: Configuration Group for scale factor ranges.
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RPM (word 9)

Thisword indicates the resolver’s current Revolutions Per Minute (RPM). This value ranges
from -1800 to 1800.

Input State (word 10)

Thisword indicates the current state of the eight input channels. Each of the first eight bits (0-7)
of thisword corresponds to each of the eight inputs. For example, bit O corresponds to input 1,
bit 1 corresponds to input 2, and so forth. When one of the eight inputs becomes energized, its
corresponding bit in thisregister is set to 1. The active state of these inputs can be inverted by
setting the first eight bits (0-7) in the Mode Control word (Configuration group).

Remote Setpoint Tune (word 11)

Thisword indicates which ultra high-speed output channels have been assigned to remote
setpoint tuning inputs. When output channels are assigned to these inputs, their corresponding
bitsin thisword will be set to 1. See Figure 6-1 for an example.

Ouput channels assigned to
remote setpoint tuning inputs
I

Ultra high-speed
output channels: 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

0j]0({0j0j0]O]JO]O]O}JT |11 ]2]1)1]1

I
Output channels not assigned

to remote setpoint tuning inputs

Figure6-1 Output ChannelsAssigned to Remote Setpoint Tuning Inputs

NOTE: For instructions on assigning output channels to the remote setpoint tuning inputs, see
Section 6.4: Input Configuration Group.

PLS Outputs LS32-LS17 (word 12)

Thisword indicatesthe current status of output channels 17-32. Each bit (0—17) correspondsto one
high-speed output channel. For example, bit 0 correspondsto output channel 17, bit 1 correspondsto
output channel 18, and so forth. When one of these output channel sbecomesenergized, its
corresponding bitisset to 1. The PL Supdatesthese output channel severy 500 microseconds.
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PLS Outputs LS16-LS1 (word 13)

Thisword indicatesthe current status of output channels1-16. Each bit (0—17) correspondsto one
ultrahigh-speed output channel . For example, bit O correspondsto output channel 1, bit 1 corresponds
to output channel 2, and so forth. When one of these output channelsbecomesenergized, its
corresponding bitisset to 1. The PL S updatesthese output channelsevery five microseconds.

Input Capture Words (14-33)

Thesewordsindicatetheresolver positionswherethe 10 inputs become energized and de-energi zed.
Word 14 correspondsto the position whereinput 1 becomes energized; word 15 correspondsto the
position whereinput 1 becomes de-energized; word 16 correspondsto the position whereinput 2
becomes energized; word 17 correspondsto the position whereinput 2 becomes de-energized; and so
forth. Theinput capture words are updated once per resolver revolution. For each revolution, the PLS
internally recordstheresolver positions corresponding toinput trangitions. These are updated on elther
therising edge, falling edge, or through zero. See Section 6.4 Input Configuration Group.

Input Transition Map (word 34)

Thisword indicateswhether thetransitiona positionsrecorded in the Input Capture words (14—29)
occurred during the current turn of theresolver. When aninput transition occurs, theinput’s
corresponding bit in thisword is set to 1. For example, when input 1 energizes, bit O is set; when
input 1 de-energizes, bit 1 is set; when input 2 energizes, bit 2 is set; when input 2 de-energizes,
bit 3 is set; and so forth. Bits set in thisword are cleared (set to 0) by the PLS when the resolver
passes the zero position. Thisis an important feature of this word. Because positions captured in
the Input Capture words (14-33) are not cleared, but merely replaced with new captured
positions, the Input Transition Map word can be used by the host application to determine if the
captured positions are current.

NOTE: If aninput transition occurslessthan 500 microseconds after the resolver passes position 0,
theInput Transition Map word may not indicatetheinput transition.

Input Warning Map (word 35)

Thisword isused to warn the PL C application program when aninput isnot detected between a
programmed on and off window. If an input is not detected within the window, the
corresponding bitsin thisword will be set. The bit set will only be cleared when the input detects
another transition. The eight bits correspond to the eight inputs when configured for input
warning map operation. Bit O corresponds to input 1; bit 1 corresponds to input 2; and so forth.
Bits 10-17 are ignored. The window in which an input is supposed to energize within, is
programmed using the Parameter words (Input Configuration group). For more information on
programming an input warning map operation, see Section 6.4: Input Configuration Group.
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|6.2: Configuration GrouE I

The Configuration group consistsof 15words (0-14). Thesewords are used to changethe parameters
of an application program. The group identifier number is2. Thefollowing isamap of thewords
contained inthe Configuration group:

Word | Bit Number | Name (read/write)

0 Group Identifier (#2)

1 Mode Control
Channel O Input Invert
Channel 1 Input Invert
Channel 2 Input Invert
Channel 3 Input Invert
Channel 4 Input Invert
Channel 5 Input Invert
Channel 6 Input Invert
Channel 7 Input Invert
Input 9
Input 10
(12-16) (reserved)

17 PLS Run Enable
Force On (LS32-LS17)
Force On (LS16-LS1)
Force Off (LS32-LS17)
Force Off (LS16-LS1)
(BTR) Group Identifier
I/O Image Input Selection 1
I/O Image Input Selection 2
I/0O Image Output Selection 1
I/0O Image Output Selection 2
Scale Factor
Minimum RPM Disable
Set Speed Channels
Motion Detect Channel Number
Motion Detect RPM Minimum

Chart 6-4 Configuration Group
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Mode Control (word 1)

Thisword contains bits which control the PLS's operating mode. The following are descriptions
of these hits:
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Input Invert (bits0-7) Theeight inputson the PL Sfaceplate are used with the
input relaysonthel/O modulerack. A highinput toan
input relay activatestheinput onthe PLSmodule
faceplate. Toinvert thisinput, set theinput channel’s
respectivebit to 1. BitsO-7 correspond in the same
order toinputs 1-8. For example, bit O correspondsto
input 1 and bit 7 correspondsto input 8.

Input 9 (bit 10) Thisbit is used as an input from the 1/0 image
table. It can act in the same way as the input relays
on the I/0O module rack (output enabler, reset to
preset, input capture, and remote setpoint tuning)
but comes through the 1/0 image table.

Input 10 (bit 11) This bit is used as an input from the 1/0 image
table. It can act in the same way as the input relays
on the I/O module rack (output enabler, reset to
preset, input capture, and remote setpoint tuning)
but comes through the 1/0 image table.

PL S Run Enable (bit 17) Thisbit is used to put the PLS in run mode. By
default, thisbit isinitialized to O when the PLSis
powered up. In order to put the PLS in run mode,
set this bit to 1. When an error occurs during run
time, the PLS will not begin to run again until the
error iscleared.

Force On LS32 - LS17 (word 2)

Thisword is used to force output channels 17—32 to energize. Each bit in thisword corresponds to
one of the high-speed output channels; bit O correspondsto output channel 17, whereas, bit 17
corresponds to output channel 32. Setting a bit to 1 will force the bit’ s corresponding output
channel to energize. By default, these bits are initialized to O when the PLS is powered up.

Force On LS16 - LS1 (word 3)

Thisword is used to force output channels 1-16 to energize. Each bit in this word corresponds to
one of the ultra high-speed output channels; bit O corresponds to output channel 1, whereas, bit
17 corresponds to output channel 16. Setting a bit to 1 will force the bit’s corresponding output
channel to energize. By default, these bits are initialized to 0 when the PLS is powered up.
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Force Off LS32 - LS17 (word 4)

Thisword is used to force output channels 17-32 to de-energize. Each bit in thisword
correspondsto one of the high-speed output channels; bit O correspondsto output channel 17,
whereas, bit 17 corresponds to output channel 32. Setting abit to 1 will forcethe bit’'s
corresponding output channel to de-energize. By default, these bitsareinitialized to 0 when the
PLSis powered up.

Force Off LS16 - LS1 (word 5)

Thisword is used to force output channels 1-16 to de-energize. Each bit in thisword corresponds
to one of the ultra high-speed output channels; bit O correspondsto output channel 1, whereas, bit
17 corresponds to output channel 16. Setting abit to 1 will force the bit’s corresponding output
channel to de-energize. By default, these bitsareinitialized to O when the PLSis powered up.

NOTE: If anoutput channel isforced on and off at the same time, the force off will override
the force on. As aresult, the output channel will remain de-energized.

Block Transfer Read (BTR) Group Identifier (word 6)

Thisword is used to specify which group of data the PL S should return when a block transfer
read is performed. By entering one of the group numbers here, the PLS will send over the
group’s datato the PLC on all subsequent BTRs. It is up to the user to create an application
program which instructs the PLS on where to place the data once it is sent over.

I/O Image Input Selection 1 and 2 (words 7 and 8)

These words are used to configure data which the PLS will place in the I/0 input image table.
The assignment of these words are shown in Figure 6-2:

Figure6-2 1/0 Image Input Selection 1 and 2 Words

17 10 7 0
Word 7: Input Image Byte 1 Not Used :L 1 Slot

Word 8: Input Image Byte 3 Input Image Byte 2 1/2 Slot
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NOTE: Nol/Oimagetableisavailable with 2-sot addressing.

There are 10 types of input data that can be placed in the input image table. They are given in Chart
6-5. By entering the index numbers (see Chart 6-5) in the 1/0O Image Input Selection 1 and 2 words
allows the Series 1771 to update the 1/0 image table with the specified information. By default (on
power-up or initialization), the M SB of Word 7 will contain thevalue 1. If you want information other
than the Statusword (Status group) to appear inthisposition, you must enter the specified index
number inWord 7. Figure 6-3 displays1/O Image Input Selection words set to update theinput image
tablewith the Statusword and the current states of output channels 17-32.

Input Image Data Type | Index Number
Status (word 3, Status group, bits 0—7)
PLS Output LSB (1-8)

PLS Output MSB (9-16)

PLS QOutput LSB (17-24)

PLS Output MSB (25-32)

Input States

Position LSB

Position MSB

RPM LSB

RPM MSB

2O IN|O|0A~ W[N]

0
Chart 6-5 Input Image DataTypesand Their Respective Index Numbers

NOTE: Whenwholewordsare programmed to appear intheimagetable(i.e. position of RPM) this
information isupdated at the current scan rate of the PLC and isone scan old because both
bytesin each 16 bit word are updated at the sametimeto maintain theintegrity of thewhole
word. The1771-PLSupdatesall other informationinthel/O imagetableevery 5
milliseconds. Theactual update rateto the application would bethe greater of either the5
millisecondsor the current scan rate of the PLC.

NOTE: Thevauesfor the bytes described in figures 6-3 and 6-5 are shown in hexadecimal.
The“0x” preceding these valuesis used to indicate this.

Status
|
Word 7: 0x01 Not Used
Word 8: 0x05 0x04
| |
PLS Output (25-32) PLS Output (17—24)

Figure6-3 Set 1/0 Image Input Selection Words

I/O Image Output Selection 1 and 2 (words 9 and 10)
Thesewordsare used to configure which output datathe PL Swill receive during the current 1/0O scan.
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17 10 7 0

Word 9: Output Image Byte 1 Not Used l 1 Slot

1/2 Slot

Word 10: Output Image Byte 3 Output Image Byte 2

The assignment of these words are shown in Figure 6-4:
Figure6-4 1/0 Image Output Selection 1 and 2 Words

Therearefivetypesof output datathat can be placed in the output imagetable. They aregivenin Chart
6-6. By entering index numbers (see Chart 6-6) inthe I/O Image Output Selection 1 and 2 words
allowsthe Series 1771 to receivethe specified datafrom the /O imagetable with the specified
information. Figure 6-5 displays1/O Image Output Sel ection words set to configure the output image
tablewith the M ode Control word and forcing on and off output channel s 1-8.

Output Image Data Type Index Number

Mode Control MSB (word 1, Configuration group) | 1
Force On LSB (1-8) 2
Force On MSB (9-16) 3
4
5

Force Off LSB (1-8)
Force Off MSB (9-16)

Mode Control
|

Word 9: 0x01 Not Used

Word 10: | 0x04 0x02

| |
Force Off (1-8) Force On (1-8)

Chart 6-6 Output Image Data Types and Their Respective Index Numbers
Figure 6-5 Set I/0 Image Output Selection Words

Scale Factor (word 11)

Thiswordisusedto program the PL S scalefactor. The scalefactor isthe number of incrementsthat the
PL S countsthrough over onerotation of theresolver. For example, aPL S based on ascalefactor of
360 will count from 0to 359 over onerevolution. Valid valuesthat can be placed in the Scal e Factor
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word can be from 2—65535.

WARNING: Changing the scalefactor will erase setpoint datain the running program. Because
of this, the user should always program the PL S scal e factor before programming
any setpoint data or special features.

Minimum RPM Disable (word 12)

Thisword is used to program aminimum speed (RPM) the resolver must move at or abovein
order for selected output channelsto be enabled. If the resolver moves bel ow the minimum speed,
the PLS will disable specified output channels. Specified output channels are onesthat have been
programmed through the Set Speed Channelsword (13). Thisfeature can be disabled by writing a
0to the Minimum RPM Disable word. Only ultra high-speed output channels (1-16) can be
disabled based on resolver speed. For more information, see Set Speed Channels word.

Set Speed Channels (word 13)

Thisword isused to program the output channel sthat will be controlled by the Minimum RPM
Disable word. If the resolver’s speed drops below the value programmed in this word, the
selected output channelswill be disabled. Only ultra high-speed output channels (1-16) can be
selected. To select output channels, set the bitsin this word which correspond to their respective
output channels. For exampl e, bit O correspondsto output channel 1, bit 1 correspondsto output
channel 2, bit 2 corresponds to output channel 3, etc.

Motion Detect Channel Number (word 14)

Thisword isused to program an output channel to be used as a motion detect output. The binary
number placed in this word corresponds to the output channel number. The output channel
selected will energize when the resolver is moving at or above the minimum RPM speed and de-
energize when the resolver drops below the minimum RPM speed. To disable this function, set
thisregister to 0. Output channels 1-32 can be programmed to operate as a motion detect
channel. To program a minimum speed to the motion detect channel, see Motion Detect RPM
Minimum (word 15).

Motion Detect RPM Minimum (word 15)

Thisword is used to program the speed (RPM) at which the motion detect output channel
energizes. When the resolver is moving at or above the programmed value, the motion detect
channel will energize. When the resolver is moving below this programmed value, the motion
detect channel will de-energize. The motion detect channel is specified in the Motion Detect
Channel Number word (14). If thisword contains a0, the Motion Detect RPM Minimum word
will be ignored.
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| 6.3: Linear Speed Offset Group I

The Linear Speed Offset group consists of 50 words (0—-49). These registers are used to program
linear speed offsets for output channels 1-16. The group identifier number is 3. Thefollowing is
amap of the registers contained in the Linear Speed Offset group:

Word Bit Number Function (read/write)
0 Group Identifier (#3)
1 Output Channel
2 LS1RPM
3 LS 1 On Offset
4 LS 1 Off Offset
5 LS2 RPM
6 LS 2 On Offset
7 LS 2 Off Offset
8 LS3RPM
9 LS 3 On Offset
10 LS 3 Off Offset
11 LS4 RPM
12 LS4 On Offset
13 LS4 Off Offset
14 LS5RPM
15 LS5 On Offset
16 LS5 Off Offset
17 LS 6 RPM
18 LS 6 On Offset
19 LS 6 Off Offset

20 LS7RPM

21 LS 7 On Offset
22 LS 7 Off Offset
23 LS8 RPM

24 LS 8 On Offset
25 LS 8 Off Offset
26 LS9 RPM

27 LS9 On Offset
28 LS 9 Off Offset
29 LS 10 RPM

30 LS 10 On Offset
31 LS 10 Off Offset
32 LS 11 RPM

33 LS 11 On Offset
34 LS 11 Off Offset
35 LS 12 RPM
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Word Bit Number Function (read/write)
36 LS 12 On Offset
37 LS 12 Off Offset
38 LS 13 RPM
39 LS 13 On Offset
40 LS 13 Off Offset
41 LS 14 RPM
42 LS 14 On Offset
43 LS 14 Off Offset
44 LS 15 RPM
45 LS 15 On Offset
46 LS 15 Off Offset
47 LS 16 RPM
48 LS 16 On Offset
49 LS 16 Off Offset

Chart 6-7 Linear Speed Offset Group

Output Channel (word 1)

Thenumber placed in thisword indicateswhich output channel needsto be changed. A valuefor this
word of Owill causeal output channels' linear speed offsetsto change.

Linear Speed Offset

Figure6-6illustratestheformat for programming an output channel with linear speed offset. Three
wordsare used with each of the 16 output channels. Thefirst indicatesthe Revol utions Per Minute
(RPM), and thefollowing two indicate the on and off offset, inthat order.

Word 2: LS 1 RPM
Word 3: LS 1 On Offset
Word 4: LS 1 Off Offset

Figure6-6 Linear Speed Offset Format

NOTE: Besureto include the output channel number in the Output Channel word (1) when
changing a specific output channel’ s linear speed offset.

NOTE: Linear speed offset only worksfor clockwiserotation. A counter-clockwiserotation, or “-”
RPM indication, will alwaysproduce an offset value of zero regardlessof the absolute RPM
vaue
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6.4: Input Configuration Group

TheInput Configuration group consistsof 51 words (0-50). Thesewords are used to configurethe
eight input channelson thel/O modulerack, and thetwo 1/O imageinputsfrom thel/O imagetable,
which correspond to bits 10 and 11 of the Mode Control word (Configuration group). Any or al of
theseinputs can be configured to be used as remote setpoint tuning, output enabler, and reset to preset
inputs. Thegroup identifier number is4. Thefollowing isamap of thewords contained inthe Input
Configurationgroup:

Word Bit Number Name (read/write)
0 Group Identifier (#4)
1 Input Type 1
2 Input 1 Output Links (1-16)
3 Input 1 (reserved)
4 Input 1 Parameter 1
5 Input 1 Parameter 2
6 Input Type 2
7 Input 2 Output Links (1-16)
8 Input 2 (reserved)
9 Input 2 Parameter 1
10 Input 2 Parameter 2
11 Input Type 3
12 Input 3 Output Links (1-16)
13 Input 3 (reserved)
14 Input 3 Parameter 1
15 Input 3 Parameter 2
16 Input Type 4
17 Input 4 Output Links (1-16)
18 Input 4 (reserved)
19 Input 4 Parameter 1
20 Input 4 Parameter 2
21 Input Type 5
22 Input 5 Output Links (1-16)
23 Input 5 (reserved)
24 Input 5 Parameter 1
25 Input 5 Parameter 2
26 Input Type 6
27 Input 6 Output Links (1-16)
28 Input 6 (reserved)
29 Input 6 Parameter 1
30 Input 6 Parameter 2
31 Input Type 7
32 Input 7 Output Links (1-16)
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Word Bit Number Name (read/write)
33 Input 7 (reserved)
34 Input 7 Parameter 1
35 Input 7 Parameter 2
36 Input Type8
37 Input 8 Output Links (1-16)
38 Input 8 (reserved)
39 Input 8 Parameter 1
40 Input 8 Parameter 2
41 Input Type9
42 Input 9 Output Links (1-16)
43 Input 9 (reserved)
44 I nput 9 Parameter 1
45 Input 9 Parameter 2
46 Input Type 10
47 Input 10 Output Links (1-16)
48 Input 10 (reserved)
49 Input 10 Parameter 1
50 Input 10 Parameter 2

Chart 6-8 Input Configuration Group

Input Type Words

Thesewords are used to define both the functionality of the inputs and when the Input Capture
words of the Status group will be updated. Bits 0-15 define the functionality of the specificinput.
The decimal and hexadecimal numberswhich define the various functions are shown in Chart 6-9.
The upper two bits (16 and 17) define the time the Input Capture words are updated. The three
binary numbersfor these bits are shown in Chart 6-10. The Input Typeword in Figure 6-7 defines
aReset to Preset input (single shot) which will cause its respective Input Capture word to update
on the leading edge of theinput. For more on the various ways the inputs can be programmed, see
Section 5.5: Special Purpose Inputs.

Functionality Decimal Value Hexadecimal Value
Not enabled 0 0x00
Remote Setpoint Tuning (Advance) 16 0x10
Remote Setpoint Tuning (Retard) 17 Ox11
Input Warning Map 32 0x20
Output Enabler Input (One Shot) 32 0x20
Output Enabler Input (Level) 33 0x21
Output Enabler Input (Window Off) 34 0x22
Reset to Preset | nput (Standard) 48 0x30
Reset to Preset | nput (Single Shot) 49 0x31

Chart 6-9 Defining the Functionality of the Input
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Update Event for Input Capture Words Bits 16 & 17 (17 left digit, 16 right digit)

Update on through O 00
Update on leading edge of input 01
Update on falling edge of input 10

Chart 6-10 Defining Update Timefor Input Capture Words

Update on leading
edge of input

Hexadecimal Value: 0x4031

o0j1/,0|]0|l0|]0O0O|lO0O|]O|O0O|0O}|1|1|0|0]|]0]12
Bits: 17 10 7

|
Reset to Preset (Single Shot)

Figure6-7 Input Type Word Defining Type and Update Event for Input Capture Word

Output Link Words (1-16)

Thesewords are used to link output channelsto input channels. The bitsin these words correspond
to the output channels. For example, bit O correspondsto output channel 1, bit 1 correspondsto
output channel 2, etc. To link an output channel to an input, the output channel’s corresponding bit
needs to be set to 1. Figure 6-8 shows one of the Output Link words with bits 0-6 set to 1. For this
example, assumethat the Input Typefor thisOutput Link isdefined as remote setpoint tuning.

Ouput channels assigned to
remote setpoint tuning inputs
I

Hexidecimal Value: Ox7F I I

Ultra high-speed
output channels: 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

o,ojo0jo0fo0;jo0jo0oyo0{o0j1|1(1/1211/1
Bits: 17 10 7 0

I
Output channels not assigned

to remote setpoint tuning inputs

Figure6-8 Output ChannelsAssigned to Remote Setpoint Tuning Inputs
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Parameter Words

Thesewords are used differently depending on what their respective Input Type wordswere
defined as. If aparameter is not used for a specific input type or the input is disabled, then al
unused parameter words should be set to 0. For remote setpoint tuning type inputs, the Parameter 1
word contains the number of countsthe setpointsareto increment or decrement by. The Parameter
2 word isnot used. For one-shot output enabler input types or input warning map use, the
Parameter 1 word contains the on window position, and the Parameter 2 word contains the off
window position. Parameter 1 and 2 words are not used for level output enabler input types. For
reset to preset input types (both standard and single shot), the Parameter 1 word contains the preset
valuefor theinput. The Parameter 2 word isnot used. Chart 6-11 summarizes the Parameter
words:

Output Links Reserved Parameter 1 | Parameter 2

Disabled 0 0 0
Remote Setpoint Tuning | Linked Outputs Counts (not used)
Input Warning Map Linked Outputs Window On Window Off

Output Enable (One Shot)| Linked Outputs
Output Enable (Level) Linked Outputs 0 0
Reset to Preset Linked Outputs Preset Value | (not used)

Chart 6-11 Summary of Parameter Usage

| 0.5: Setgoi nt Transfer Groug I

The Setpoint Transfer Group consists of 64 words (0—63). These words are used to add, remove,
and change setpoint data. The group identifier number is 5. The following is a map of the words
contained in the Setpoint Transfer Group:

Bit Number Function (read/write

Window On Window Off

[elelle]le}e] ()

0 Group Identifier (#5)

1 Setpoint Command

2 Number of Standard Setpoints

3 Number of Extended Setpoints
4-63 DataWords

Chart 6-12 Setpoint Transfer Group
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Setpoint Command (word 1)

Thisword isused to insert one of five command numberswhen transferring datato the PLS. Chart
6-13 displays valid command numbers and their descriptions:

Command Number Description

0 Erases al setpoints programmed in the PLS.

1 Erases only setpoints specified in the Setpoint Transfer group.

2 Erases all setpoints previousy programmed inthe PLS, and
replaces them with setpoints specified in the Setpoint Transfer
group.

3 Adds setpoints specified in the Setpoint Transfer group to existing
setpointsinthe PLS.

4 Changes previoudly programmed sefpointsin the PLSto new
setpoints specified in the Setpoint Transfer group. Inthe Data
words, place old on and off positions before new on and off
positions of setpoint you wish to change.

Chart 6-13 Setpoint Command Numbers

Number of Standard Setpoints (word 2)

Thisword isused to specify the number of standard setpointsthat are being transferred to the PLS.
The order for entering an output channel’s standard setpoint isillustrated in Figure 6-9. In all, it
takesthree wordsto program an output channel for astandard setpoint. Programming additional
setpoints on the same output channel requiresrestating the output channel number prior to each
additional on/off positions. If you are not programming standard setpoints, this word must be set
to zero.

Word 4: Output Channel Number
Word 5: On Position
Word 6: Off Position

Figure6-9 Standard Setpoint Format

WARNING: Any output channel programmed with an on setpoint but not a corresponding off
setpoint will produce unpredictable results.

Number of Extended Setpoints (word 3)

Thisword isused to specify the number of extended setpoints (stitching setpoints) the user wants
to programto the PLS. If only standard setpoints are being programmed to the PL S, the Number of
Extended Setpointsword must be set to zero.
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NOTE: If standard setpoint dataneedsto be entered into the Datawordsaswel |l asextended
setpoint data, the standard setpoint data must be entered into the first group of Data
words immediately followed by the extended setpoint data.

The order of entering stitching setpoint dataisillustrated in Figure 6-10. In all, it takes four
words to program an output channel for a stitching operation. The first word is used to specify
the output channel number. The next two words are used to specify the positions in which the
stitching operation will occur in; the beginning position is entered first. The final word isused to
specify the on and of f counts which determinethe size of the stitchesin the operation. The on count
isspecified in bits 10-17 of the word and the off count is specified in bits 0—7 of the word. (See
also Figure 5-3.)

Word 4: Output Channel Number
Word 5: Beginning Position
Word 6: Ending Position

Word 7: On Count/Off Count

Figure6-10 Stitching Setpoint Format

Data Words (4 - 63)

Thesewords are used to enter setpoint data. The number of setpointsthat can be transferred to the
PL Sinasetpoint transfer depends on the number of standard and extended setpointsthat are
requested, since these types of setpoints require different numbers of words. When sending both
standard and extended setpointsto the PLS, datafor standard setpoints must be entered in thefirst
group of dataregisters. Further, the number of standard setpoints must be specified in the Number
of Standard Setpointsword (2). If only standard setpoints are going to betransferred to the PL S,
then the Number of Extended Setpointsword (3) must be zero; if only extended setpointsare going
to betransferred to the PL S, then the Number of Standard Setpointsword (2) must be zero.
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6.6: Command Group

The Command group consists of 7 words (0—6). These words are used to send commands and
command parameters to the PLS. The group identifier number is 6. The following is amap of the
words contained in the Command group:

Word Bit Number Name (write only)
Group Identifier (#6)
Command

Command Parameter 1
Command Parameter 2
Command Parameter 3
Command Parameter 4
Command Parameter 5

Chart 6-14 Command Group

OO B~WNF O

Command (word 1)

Thisword isthe actual command being sent to the PLS. For alisting of the commands the
command word accepts, see Section 6.8: Commands.

Command Parameters 1-5 (words 2—-6)

These words are used in conjunction with the Command word (1). They are used to pass param-
eters a command requires. Five words are provided to send up to five parameters per command.
For alisting of commands requiring parameters, see Appendix B: Command Summary Chart or
Section 6.8: Commands.
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|6.7: Fault History Group I

The Fault History group consists of 31 words (0—-30). These words are used to contain all valid
error codes, if any occur, and the time that the errors occurred. Thisinformation can be requested
by entering the Fault History group identifier number inthe Block Transfer Read Group Identifier
word (Configuration group). Up to 15 error codes are recorded before the first error code to be
recorded in the stack isforced out to make room for the next error code. Valid error codes and
their descriptions can be found in the Fault and Warning subsections of Section 6.1: Status Group.
The Fault History group identifier number is7. Thefollowing isamap of the words contained in
the Fault History group:

Word Bit Number Name (write only)
0 Group Identifier (#7)
1 Error Code 1
2 Error Time 1
3 Error Code 2
4 Error Time 2
5 Error Code 3
6 Error Time 3
7 Error Code 4
8 Error Time 4
9 Error Code 5

10 Error Time5
11 Error Code 6
12 Error Time 6
13 Error Code 7
14 Error Time7
15 Error Code 8
16 Error Time 8
17 Error Code 9
18 Error Time 9
19 Error Code 10
20 Error Time 10
21 Error Code 11
22 Error Time 11
23 Error Code 12
24 Error Time 12
25 Error Code 13
26 Error Time 13
27 Error Code 14
28 Error Time 14
29 Error Code 15
30 Error Time 15

Chart 6-15 Fault History Group
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Error Code Words

These words are used to record all valid error codes. Up to 15 error codes can be recorded before
thefirst error in the group isforced out of the stack when a 16th error occurs. Valid error codes
and their descriptions can be found in Section 6.1: Status Group in the Fault and Warning
condition subsections.

Error Time Words

These words are used to record the time an error had occurred. The time recorded in each Error
Time word corresponds to its respective Error Code word. A real-time clock does not exist in the
Series 1771. The time begins a zero when the unit is shipped and increments in seconds during
run time. When the unit isnot running, thetimeremainsat itslast value before the unit stops. This
time continuesto increment from itslast saved value during its next run time.

6.8: Commands

This section describesthe commandsthe PL S supports. These commandsor command numbersare
written in the Command word (see Section 6.6: Command Group). | n addition, some commands
require parameters. Up to five parameters can be passed per command. Thisisaccomplished by writing
parametersin thefive Command Parameter wordswhich follow the Command word.

1 Initialize

The Initialize command completely initializes the PLS. All data entered in the Configuration,
Linear Speed Offset, Input Configuration, and Setpoint Transfer groups will be erased from
memory. In order to execute this command, the value OX5A5A must be passed into the
Command Parameter 1 word and the value OXABCD must be passed into the Command
Parameter 2 word.

2 Reset

The Reset command causes the PL S to return to the power-up reset state. If thereisavalid
program in nonvolatile memory, this program will be loaded and prepared to run.

40 Save

The Save command saves to nonvolatile memory the program currently running on the PLS. This
command also assigns a program number to the program. Place the program number in the
Command Parameter 1 word before issuing the command number. The program number is
similar to aversion number. The PLS does not have multiple program capability. Therefore, the
program number is simply used as an identifier for the program.
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50 Restore

The Restore command restores aprogram’ s data saved in nonvolatile memory. Any changes made
to the program after the program was last saved will be overwritten by the data stored in
nonvolatile memory.

62 List Setpoints

The List Setpoints command retrievesarecord of al existing setpoints programmed inthe PLS. To
retrieve the data, the PL S places the setpoint datain the Setpoint Transfer group. In order to
retrieve thisinformation, enter the number of standard setpoints you wish to read in bits 10-17 of
the Command Parameter 1 word with the setpoint index (starting position) in bits 0—7 of the same
word; the number of extended setpointsyou wish to read in bits 10-17 of the Command Parameter
2word with the setpoint index in bits 07 of the sameword; and the output channel number that
has the programmed setpointsin the Command Parameter 3 word. Figure 6-11 illustrates what
needsto be entered into the Command group when using the List Setpoint command:

17 10 7 0
Word 0: Group Identifier Number : #6 (Command Group)
Word 1: Command: #62 (List Setpoints)
Word 2: Number of Standard Setpoints Standard Setpoint Index
Word 3: Number of Extended Setpoints Extended Setpoint Index
Word 4: Output Channel Number

Figure6-11 List Setpoint Command

After sending the List Setpoint command, a block transfer read of the Setpoint Transfer group is
required. Thiswill return the requested number of setpoints, beginning with the specified
indexed setpoint (starting position), for the specified output channel. See Figure 6-12. Because
there are only 59 Data Words in the Setpoint Transfer group, the setpoint data returned (output
channel, on position, off position [in this order for each on/off position]) can only go to 59
words. If the output channel contains more setpoints, another List Command will need to be
reissued. Another required read can be determined by comparing the lower bytes of words 3 and 4
(Setpoint Transfer group) with the higher bytes of words 3 and 4, respectively. The higher bytes
indicate the number of setpointsthat have not been read. If the higher bytes containthevalue0, all
bytes were read. However, if these bytes contain avalue greater than O, the values contained in
these bytesindicate the number of setpointsthat have not yet been read. In this case, the next index
numbersfor the last standard and extended setpoints that were retrieved will need to be entered in
bits 0—7 of the Command Parameter 1 and 2 wordsfor the next List Setpoint command.
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Word 0:
Word 1:
Word 2:

Word 3:
Word 4:

Figure 6-12 Setpoint Data Retrieved Through a Block Transfer Read

Setpoint Transfer Group

17

10 7

0

0O 0 0O 0OoOOOO OOUOUOUOTM1TO

1

0O 0o 0O 0OOO0OOO OOOTOOUOOTPO

Number of standard setpoints
that remain to be read.

Number of standard setpoints
read.

Number of extended setpoints
that remain to be read.

Number of extended setpoints
read.

Setpoint data in the order of channel number, on position,

and off position.

90 Set Home (Offset)

The Set Home command is used to synchronize the PL S position with the actual machine
position. With the machine stopped at a known position, the position that the PL S should be set

to is entered in the Command Parameter 1 word.
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6.9: Application Examples

This section provides example applicationsto assist you in creating your own applicationsfor the
Series 1771 PLS module. Thefirst example can be used asaguidefor initializing and configuring
the PLS, sending setpoints, saving, enabling the PLS, and finally programming the PLSto perform
acontinuous block transfer read to monitor the modul€'s status. Following this program are two
examplesto assist you in changing standard and extended setpoints. Please note that all data sent
through block transfer writes follow their respective example applications.

NOTE: Thefollowing application examples assume the Series 1771 PLS is located at group 6,
module 0, in arack set up for /2 slot addressing.

Thefirst step isto send the Initialization command to the PLS. Thisis done by sending a block
transfer write of the Command group containing the I nitialization command number (1) andits
required parameters. The command is stored in N27:1. To see the data stored in thisinteger file,
see Data File N27:0-6 following the application.

INITIALIZE
INITIALIZE BT PLS
1 E BLOCK TRNSFR WRITE ——(EN)—
Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:0 ER)
Data file N27:0
Length 7
Continuous N

The next step isto send the Configuration group containing all configuration datathrough ablock
transfer write. Thefollowing rung will send the Configuration group which will program the scale
factor to 360. It will also define the parameters that go into the 1/0 image table and al so define the
Block Transfer Read Group Identifier. For values placed in the Configuration group, see DataFile
N23.

CONFIGURE
BT20:0 _BTW PLS
1 E BLOCK TRNSFR WRITE —(EN)—

DN Rack 00
Group 6 —DN)
Module 0
Control Block BT20:1 —~ER)
Data file N23:0
Length 16
Continuous N
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The next step isto configurethe eight inputson the PLS. Thisisdone by sending the Input
Configuration group through a block transfer write. To see all data sent, see Data File N25

following this application.

CONFIGURE
BT20:1 i PLS INPUTS
] E BLOCK TRNSFR WRITE ——(EN)—
DN Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:2 —ER)
Data file N25:0
Length 51
Continuous N

After configuring the PLS, thefoll owing rung sends setpoints contained in the Setpoint Transfer
group to the PLS. See Data File N26 for setpoint data following this application.

PROGRAM
BT20:2 e SETPOINTS
1 E BLOCK TRNSFR WRITE ——(EN)—

DN Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:3 ER)
Data file N26:0
Length 52
Continuous N

When the setpoints have been sent to the PL S, the following rung i ssues a Save command to copy
al theinformation into nonvolatile memory. Thisis done by sending ablock transfer write of the
Command group contai ning the Save command number (40) and its program identifier number, in
thiscase, 1. The command is stored in N27:8. To see the data stored in thisinteger file, see Data
File N27:7-13.

SAVE PLS CONFIG.
IN NON-VOLATILE RAM

BT20:3
—BTW
1 E BLOCK TRNSFR WRITE —(EN)—
DN Rack 00
Group 6 —DN)
Module 0
Control Block BT20:4 —<ER)
Data file N27:7
Length 7
Continuous N
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When the data has been saved, the following rung issues a Set Home command (90) to position the
resolver. See DataFile N27:14—20.

SETPLS
BT20:4 o POSITION
1 F BLOCK TRNSFR WRITE —(EN)—

DN Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:5 —ER)
Data file N27:14
Length 7
Continuous N

After reseting the position, the following rung enables the PL S through the I/O image table and
monitors the Status group through a block transfer read. See Data File N21.

READ STATUS
GROUP
BT?Q? -
1L BLOCK TRNSFR READ _(EN)“
Rack 00
DN Group 6 [—(DN)
Module (0]
Control Block BT20:6 —(ER)
Data file N21:0
Length 36
Continuous Y
0:006
L\
( .

[END OF FILE]

Data File N27:0 - 6

Command Group:
N27:0 6
N27:1 1
N27:2 23130
N27:3  -21555
N27:4 0
N27:5 0
N27.6 0

Group Identifier (Command)
Initialize Command
Parameter 1. Code (Ox5A5A)
Parameter 2: Code (OXABCD)

60

Installation, Maintenance, and Programming Manual



Chapter 6: Programming Details

Data File N23:0 - 15
Configuration Group:

N23:0 2 Group Identifier (Configuration)

N23:1 0 Mode Control

N23:2 0 Force On (LS32-LS17)

N23:3 0 Force On (LS16-LS1)

N23:4 0 Force Off (LS32-LS17)

N23:5 0 Force Off (LS16-LS1)

N23:6 1 Block Transfer Read Group Identifier (Identifies the Status group)
N23:7 256 I/0 Image Input Selection 1 (x0100)

N23:8 1284 [/0 Image Input Selection 2 (x0504)
N23:9 256 I/0 Image Output Selection 1 (x0100)
N23:10 0 I/0 Image Output Selection 2 (x0000)
N23:11 360 Scale Factor

N23:12 0 Output Enable RPM Minimum
N23:13 0 Set Speed Channels

N23:14 0 Motion Detect Channel Number
N23:15 0 Motion Detect RPM Minimum

Data File N25:0 - 50
Input Configuration Group:

N25:0 4 Group Identifier (Input Configuration)

N25:1 16 Input 1 Type: Remote Setpoint Tuning - Advance
N25:2 3 Output Links: Channels 1 and 2

N25:3 0 Reserved

N25:4 1 Parameter 1: Advance 1 count

N25:5 0 Parameter 2

N25:6 17 Input 2 Type: Remote Setpoint Tuning - Retard
N25:7 3 Output Links: Channels 1 and 2

N25:8 0 Reserved

N25:9 1 Parameter 1: Retard 1 count

N25:10 0 Parameter 2

N25:11 32 Input 3 Type: Output Enable Input - One-shot
N25:12 12 Output Links: Channels 3 and 4

N25:13 0 Reserved

N25:14 100 Parameter 1: Window On
N25:15 200 Parameter 2: Window Off

N25:16 33 Input 4 Type: Output Enable Input - Level
N25:17 48 Output Links: Channels 5 and 6
N25:18 Reserved

0
N25:19 0 Parameter 1
N25:20 0 Parameter 2
N25:21 48 Input 5 Type: Reset to Preset Input - Standard
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N25:22 192  Output Links: Channels 7 and 8
N25:23 0 Reserved

N25:24 0 Parameter 1. Resetto 0
N25:25 0 Parameter 2

N25:26 49 Input 6 Type: Reset to Preset Input - Single-shot
N25:27 768 Output Links: Channels 9 and 10
N25:28 0 Reserved

N25:29 180 Parameter 1. Reset to 180
N25:30 0 Parameter 2

N25:31 0 Input 7 Type: Disabled

N25:32 0 Output Links

N25:33 0 Reserved

N25:34 0 Parameter 1

N25:35 0 Parameter 2

N25:36 0 Input 8 Type: Disabled

N25:37 0 Output Links

N25:38 0 Reserved

N25:39 0 Parameter 1

N25:40 0 Parameter 2

N25:41 0 Input 9 Type: Disabled

N25:42 0 Output Links

N25:43 0 Reserved

N25:44 0 Parameter 1

N25:45 0 Parameter 2

N25:46 0 Input 10 Type: Disabled
N25:47 0 Output Links

N25:48 0 Reserved

N25:49 0 Parameter 1

N25:50 0 Parameter 2

Data File N26:0 - 51

Setpoint Transfer Group:

N26:0 5 Group Identifier (Setpoint Transfer)
N26:1 3 Command: Add setpoints

N26:2 16 Number of standard setpoints
N26:3 0 Number of extended setpoints

Channel # OnPos Off Pos

N26:4 1 11 191
N26:7 2 22 202
N26:10 3 33 213
N26:13 4 44 224
N26:16 5 55 235
N26:19 6 66 246
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Data File N27:7 - 13

Command Group:
N27.7 6
N27:8 40
N27:9 1
N27:10 0
N27:11 0
N27:12 0
N27:13 0

Data File N27:14 - 20

Command Group:
N27:14 6
N27:15 90
N27:16 0
N27:17 0
N27:18 0
N27:19 0
N27:20 0

Data File N21:0 - 35 (As Read From the PLS)

N26:22
N26:25
N26:28
N26:31
N26:34
N26:37
N26:40
N26:43
N26:46
N26:49

Status Group:

N21:0
N21:1
N21:2
N21:3
N21:4
N21:5
N21:6
N21:7
N21:8

13

OOPFrRPOONIMRERPF

15
16

77

88

99
110
121
132
143
154
165
176

257
268
279
290
301
312
323
334
345
356

Group ldentifier (Command)
Save Command

Parameter 1. Program Number

Group ldentifier (Command)
Home Command

Parameter 1. Position (set to zero)

Group Identifier (Status)

Hardware Version (actual version may vary)
Software Version (actual version may vary)
Status Word

Fault Condition

Warning Condition
Current File Number
Current File CRC

Current Position
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N21:9 0 Current RPM

N21:10 0 Input Image

N21:11 3 Remote Setpoint Tune Channels
N21:12 0 PLS Outputs (LS32 - LS17)
N21:13 0 PLS Outputs (LS16 - LS1)
N21:14 0 Input 1 Up Capture
N21:15 0 Input 1 Down Capture
N21:16 0 Input 2 Up Capture
N21:17 0 Input 2 Down Capture
N21:18 0 Input 3 Up Capture
N21:19 0 Input 3 Down Capture
N21:20 0 Input 4 Up Capture
N21:21 0 Input 4 Down Capture
N21:22 0 Input 5 Up Capture
N21:23 0 Input 5 Down Capture
N21:24 0 Input 6 Up Capture
N21:25 0 Input 6 Down Capture
N21:26 0 Input 7 Up Capture
N21:27 0 Input 7 Down Capture
N21:28 0 Input 8 Up Capture
N21:29 0 Input 8 Down Capture
N21:30 0 Input 9 Up Capture
N21:31 0 Input 9 Down Capture
N21:32 0 Input 10 Up Capture
N21:33 0 Input 10 Down Capture
N21:34 0 Input Transistion Map
N21:35 0 Input Warning Map

Block Transfer Data:

All of the data for the block transfersin the previous application is stored in ablock transfer file.
Thisfileis shown below:

Address EN STDNERCOEWNRTORW RLEN DLEN FILE ELEM R G M
BT200 00 O 0 0O O 0O O O 7 7 27 0 00 6 O
BT2001 00 0 0 0O 0O 0O O O 16 16 23 0 00 6 O
BT202 00 0 00 0O 0O OO 51 51 25 0 00 6 O
BT203 00 0 0 0O 0O 0 0 O 52 52 26 0 00 6 O
BT204 00 0 0 O 0O 0 O O 7 7 27 7 00 6 O
BT2005 00 0 0 0O 0 0 O O 7 7 27 14 00 6 O
BT206 00 0 01 0 O O 1 36 36 21 0 00 6 O
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The following block transfer will change a setpoint programmed in the PLS from an on position
of 11 and an off position of 191, to an on position of 100 and an off position of 200. The old
setpoint must be entered so the PL S knows which one to change.

CHANGE SETPOINT

Set bit to initiate BTW DATA
B3 —BTW.
1 E BLOCK TRNSFR WRITE —(EN)—
0 Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:1 <ER)
Data file N26:0
Length 10
Continuous N
Setpoint Transfer Group:
N26:0 5 Group Identifer (Setpoint Transfer)
N26:1 4 Command: Change Setpoints
N26:2 1 Number of standard setpoints
N26:3 0 Number of extended setpoints
Channel # OnPos Off Pos
N26:4 1 11 191 (Old Setpoint)
N26:7 1 100 200 (New Setpoint)

NOTE: Channel numbers must match. Y ou cannot change a setpoint in channel 1 to a setpoint
in channel 2.

The following example shows how the Setpoint Transfer group data looks with extended setpoint
data. Channels 1-8 have standard setpoints, while channels 9-16 have extended setpoints:

PROGRAM SETPOINT

Set bit to initiate BTW DATA
B3 —BTW-
] E BLOCK TRNSFR WRITE | (EN)—

Rack 00
Group 6 —(DN)
Module 0
Control Block BT20:1 FHER)
Data file N26:0
Length 60
Continuous N
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Setpoint Transfer Group:

N26:0 5 Group Identifer

N26:1 3 Command: Add setpoints
N26:2 8 Number of standard setpoints
N26:3 8 Number of extended setpoints

Channel # OnPos Off Pos

N26:4 1 11 191
N26:7 2 22 202
N26:10 3 33 213
N26:13 4 44 224
N26:16 5 55 235
N26:19 6 66 246
N26:22 7 77 257
N26:25 8 88 268
On Cnt/Off Cnt
N26:28 9 100 200 2570
N26:32 10 110 210 2570
N26:36 11 120 220 2570
N26:40 12 130 230 2570
N26:44 13 140 240 2570
N26:48 14 150 250 2570
N26:52 15 160 260 2570
N26:56 16 170 270 2570

NOTE: The extended setpoints must immediately follow the standard setpoints.
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Appendix A: Troubleshooting

There aretwo types of errorsthat can occur with the Series 1771 PLS module: faults and
warnings.

Fault Thistype of error usualy istheresult of the resolver failing to operate
properly or an error with the PLS sinternal hardware. The exact cause can
be determined by examining the Fault Condition’serror code. The Fault
Condition word (Status group) will hold the error code until the PLS
receives another command. Chart 6-2 (see Section 6.1: Status Group)
contains possible error codes. Perform the troubleshooting stepsfound in
the following subsections of thisappendix.

Warning Thistype of error usualy isaresult of an invalid parameter being written to
one of thewordsin ablock transfer write. The exact cause can be
determined by examining the Warning Condition’s error code. The
Warning Condition word (Status group) will hold the error code until the
PL S receives another command. Chart A-1, found at the end of this
appendix, contains possible error codes with explanations and solutions.

NOTE: If PLS outputs do not appear to be working correctly on the 1/0 rack, but are turning on
the LEDs on the module, verify the 1A fuse on the 1/O rack isinstalled in the position
closest to the ribbon connector.
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Primary Shorted

Theresolver’srotor coil receives avoltage from the PLS. Thisrotor coil then feeds the stator
coils, which gives aratiometric feedback used to calculate position. If bit 2 in the Fault Condition
word is set (assuming bit 10 is aso set), the resolver’s primary coil may be shorted. Perform the

following steps:

1.

2.

Confirm resolver wire connections are secure and properly connected.

If the PLS isthe only controller attached to the resolver, or is the master of a
master/slave configuration which is connected to a single resolver, confirm
that Switch 4 of SW1 on the PLS card isin the open position. (See Figure 3-1
for position of switch.)

Clear and set the PLS Run Enable bit (17) in the Mode Control word
(Configuration group). If the Fault LED turns off and the PL S begins to run,
the problem has been resolved. If the Fault LED does not turn off, continue to
the next step.

With adigital voltmeter set to AC, check the voltages across the red and
black of red wires connected to the PLS. The voltage level should be between
3.6 and 5.0 VAC. If the voltageis at O, continue to the next step.

Remove the red and black of red wires from their terminals. With the
voltmeter still set to AC, check the voltages across the terminals that the red
and black of red wires were previously connected to. If no voltage is present,
the resolver drive circuit has been damaged. Contact Gemco for further
assistance. However, if the voltage level is present, continue to the next step.

Set the digital voltmeter to resistance (ohms Q). With the red and black of red
wires still removed from their terminals, check the circuit resistance across
these wires. Normal readings will be approximately 16-50 ohms. If the
reading islow, check the resolver cable for shorts. Remove the connector at
the resolver and check for alow resistance between the red and black of red
wires. For pinout details, see Figure 3-2. If the cable check proves correct yet
alow resistance is seen when connected to the resolver, it islikely that the
resolver rotor coil has been shorted. Contact Gemco for further assistance.

68

Installation, Maintenance, and Programming Manual



Appendix A: Troubleshooting

Primary Open

Theresolver’srotor coil receives avoltage from the PLS. Thisrotor coil then feeds the stator
coils, which gives aratiometric feedback used to calculate position. If bit 3 in the Fault Condition
word is set (assuming bit 10 is also set), the resolver’s primary coil may be open. Perform the
following steps:

1. Confirm resolver wire connections are secure and properly connected.

2. If the PLSisthe only controller attached to the resolver, or isthe master of a
master/slave configuration which is connected to a single resolver, confirm
that Switch 4 of SW1 on the PLS card isin the open position. (See Figure 3-1
for position of switch.)

3. Clear and set the PLS Run Enable bit (17) in the Mode Control word
(Configuration group). If the Fault LED turns off and the PL S begins to run,
the problem has been resolved. If the Fault LED does not turn off, continue to
the next step.

4. With adigital voltmeter set to AC, check the voltages across the red and
black of red wires connected to the PLS. The voltage level should be between
3.6 and 5.0 VAC. If voltageis at O, continue to the next step.

5. Removethered and black of red wires from their terminals. With the
voltmeter still set to AC, check across the terminals that the red and black of
red wires were previously connected to. If no voltageis present, the resolver
drive circuit has been damaged. Contact Gemco for further assistance.
However, if the voltage level is present, continue to the next step.

6. Setthedigital voltmeter to resistance (ohms Q). With the red and black of red
wires still removed from their terminals, check the circuit resistance across
these wires. Normal readings will be approximately 16-50 ohms. If the
reading is higher than 50 ohms, remove the connector at the resolver and
check for zero ohm continuity across both ends of each wire. For pinout
details, see Figure 3-2. If the cable check proves correct yet a high resistance
is seen when connected to the resolver, it islikely that the resolver primary
coil is open. Contact Gemco for further assistance.

Installation, Maintenance, and Programming Manual 69



Appendix A: Troubleshooting

S1 Open

The stator coils (two total) generate aratiometric analog signal output. The outputs arefed into an
analog-to-digital converter inthe PLSwherethe phase shift relationship of the stator signalsis
compared and accurately converted to arotational position. If either bit 1 inthe Fault Conditionword
isset (assuming bit 10isalso set), perform thefollowing steps:

1.

2.

Confirm resolver wire connections are secure and properly connected.

Clear and set the PLS Run Enable bit (17) in the Mode Control word
(Configuration group). If the Fault LED turns off and the PL S begins to run,
the problem has been resolved. If the Fault LED does not turn off, continue to
the next step.

With adigital voltmeter set to AC, check the voltages across the white and
black of white wires connected to the PLS. The voltage level should be
between 0 and 4.7 VAC, depending on the resolver’ s position. Slowly rotate
the resolver while checking the voltage levels. Within one revolution of the
resolver, the voltage should make a cycle from 0 to 5 valts. If no voltageis
seen, perform steps 4 and 5.

With the digital voltmeter still set to AC, check across the red and black of
red wires connected to the PL S to make sure a voltage between 3.6 and 5.0
VAC ispresent. If no voltage is seen, continue to the next step.

Using the cable pinout shown in Figure 3-2, disconnect the cable at the PLS
and resolver and check for continuity or shortsin the green and black of
green and the white and black of white twisted pairs.

To check for an open or shorted condition inside of the resolver, disconnect
the amphenol-style connector from the resolver and make the following
checks at the resolver: Measure the resistance across pins A and B (rotor); it
should measure approximately 16-50 ohms. Then measure across pins C and
D (stator); it should measure approximately 50-120 ohms. The resistance
across E and F should be the same as C and D.

Reconnect Resolver.
Clear and set the PLS Run Enable bit (17) in the Mode Control word

(Configuration group). If the Fault Condition word does not clear, the
circuitry may be damaged. Contact Gemco for further assistance.
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S4 Open

The stator coils (two total) generate a ratiometric analog signal output. The outputs are fed into
an analog-to-digital converter in the PLS where the phase shift relationship of the stator signals
is compared and accurately converted to arotational position. If bit O in the Fault Condition
word is set (assuming bit 10 is also set), perform the following steps:

1.

2.

Confirm resolver wire connections are secure and properly connected.

Clear and set the PLS Run Enable bit (17) in the Mode Control word
(Configuration group). If the Fault LED turns off and the PL S beginsto run,
the problem has been resolved. If the Fault LED does not turn off, continue to
the next step.

With adigital voltmeter set to AC, check the voltage across the green and
black of green wires connected to the PLS. The voltage level should be
between 0 and 4.7 VAC, depending on the resolver’ s position. Slowly rotate
the resolver while checking the voltage levels. Within one revolution of the
resolver, the voltage should make a cycle from 0 to 5 volts. If no voltageis
seen, perform steps 4 and 5.

With the digital voltmeter still set to AC, check across the red and black of
red wires connected to the PL S to make sure a voltage between 3.6 and 5.0
VAC ispresent. If no voltage is seen, continue to the next step.

Using the cable pinout shown in Figure 3-2, disconnect the cable at the PLS
and resolver and check for continuity or shortsin the green and black of
green wires and the white and black of white wires.

Remove the white and black of white wires from their terminals on the PLS
faceplate. With the digital voltmeter still set to AC, check the voltage levels
across the green and black of green wires and the white and black of white
wires. If no voltage is present, the resolver’ s stator is likely open and will
need to be replaced. If voltage is present, reconnect the wires making sure the
wires are securely connected.

Reconnect Resolver.
Clear and set the PLS Run Enable bit (17) in the Mode Control word

(Configuration group). If the Fault Condition word does not clear, the
circuitry may be damaged. Contact Gemco for further assistance.
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Warning Condition (word 5)

Thisword indicatesthetype of error that occurred which caused the Warning bit of the Statusword
(Statusgroup) to be set. The cause of awarning error usually isaresult of aninvalid parameter being
writtento one of thewordsinablock transfer write. The exact cause can be determined by examining
theWarning Condition’serror code. The Warning Condition will hold theerror codeuntil thePLS
recelvesanother block transfer write. Chart A-1 contains possibleerror codeswith explanationsand
olutions

Warning

Condition Code

Explanation

Solution

2 There are no setpoints programmed. | The Initialize command was sent to
the PLS prior to run time or the scale)
factor was changed. Both acts erase
all existing setpoints. Recreate a
setpoint file.

3 ThePLSran out of RAM while Contact Factory.

trying to add setpoints.

100 Aninvalid format, wrong channel Check setpoints used in program for
number, or invalid on/off positions | incorrect channel numbers, on/off
were written in a setpoint. positions, or improper format use.

Refer to Section 6.5: Setpoint
Transfer group for further assistance.

101 One or moreinvalid parameters Write avalid parameter or
were found in one or more of the parameters to the Command
Command Parameter words. Parameter words with the command

you are sending. Refer to Section
6.8: Commands for further
assistance.

102 A command was sent to change or | Check for wrong channel number or
delete a setpoint that does not exist. | on/off positions in setpoint(s) you

are trying to change or delete.

103 The Add command was sent to add | Check your setpoint file for
a setpoint that already exists. redundant setpoints.

104 The scale factor in the Configuration| Write a scale factor that is within the
Groupisinvalid. valid range. Refer to Section 6.2:

Configuration Group to determine
the scale factor’ s range.

105 Aninvalid command number was | Write the correct Command number

written to the Command word.

to the Command word. Refer to
Section 6.8: Commands for
further assistance.
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Warning
Condition Code

Explanation

Solution

106 A group identifier number received | Check for anillegal group identifier
in ablock transfer writeisinvalid, | number aswell asfor awrong group
or the read block group identifier identifier number placed in the Block
number in the Configuration group | Transfer Read Group Identifier word
isinvalid. (Configuration group).

107 The data size of ablock transfer Verify that the proper group
does not match the size of the group | identifier number was used in the
specified by the group identifier block transfer and whether too
number. much or too little data was used in

the transfer.

108 The datathat wasrequestedto be | Verify the validity of the data.
assigned to the input image table is
invalid.

109 The data that wasrequestedto be | Verify the validity of the data.
assigned to the output image table
isinvalid.

110 The channel number sent in the Send the correct channel number.
Linear Speed Offset group isinvalid.

111 The change setpoint command tried | Channel numbers must match.
to change a setpoint from one
channel to another channel.

112 The input type sent in the Input Verify the input data type for all

Configuration group isinvalid.

input channels.

Chart A-1 Warning Condition Error Codes

NOTE: For alist of Fault Condition Codes, see Chart 6-2.
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Appendix B: Command Summary Chart

Thefollowing chart describesthe command numbersthat the PL S supports. Some of these commands
require parameters. Up to five parameters can be passed per command. The chart indicateswhich
commandsrequire parameters. For moreinformation on these commands, see Section 6.6: Command
Group and Section 6.8: Commands.

Command | Command Parameters Descriptions and Instructions
Number NEIE Used

1 Initidize Command Parameter 1 | Thiscommand completely resetsand
and 2 initidizesthePLS.
2 Reset Thiscommand causesthe PLSto

return to the power-up reset state. If
thereisavaid programin
nonvolatilememory, thisprogram
will beloaded and prepared to run.
40 Save Command Parameter 1 | Thiscommand savesthe program
currently running onthe PLSto

nonvolailememory.
50 Restore Thiscommand restoresaprogram’s
datasaved in nonvolatilememory.
62 List Setpoints | Command Parameter 1, | Thiscommand writesthe number of
2,and 3 on/off setpointsthat were
programmed for aspecific output
channel.

90 Set Home Command Parameter 1 | Thiscommand isused to

(Offst) synchronizethe PLSpositionwith
theactua machine position.

Chart B-1 Command Summary
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Appendix C: Specifications

PLS Module
Power Requirements.

Resolution:
Temperature Range:
Update Time:

Direct Outputs
Internal Updates

RPM Calculation
I/0 Image Table

5VDC 1771 backplane power 10 watts maximum
14-bit (16,384), scalefactor of 2—65535 (optional)

Operating: 32-131°F (0-55°C)
Storage: 0-150°F (-17-65°C)

Channels 1 - 16: 5 microseconds
Channels 17 - 32: 500 microseconds
Position for PLC: 500 microseconds
Inputs: 10 microseconds typical
500 microseconds worst case
14.65 milliseconds
5 milliseconds

NOTE: If the PLC sscanrateissower than 5 milliseconds, then the actual 1/0 Image Table
update to the user’ s application would be the scan rate of the PLC.

RPM:
Total Setpoints:

Limit Switch Outputs:

Auxiliary Inputs:

Auxiliary Communications Port:

Maximum RPM: £ 1,800
1024 (stitching setpoints each count as one setpoint)

Optically isolated driver
Current sinking 5 VDC 30 mA
(Typicaly used to drive relays on 1/0O modul e rack)

Sinking input (current source, sink to actuate)
5VDC 15 mA (Typicaly actuated by input relays
on I/O module rack)

The auxiliary port is currently not available for
customer use. Contact factory for special
application.
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I/0O Module Rack
DC Output Channel:

DC Input Channel:

AC Output Channel:

AC Input Channel:

N.O., 3-60VDCload voltagerange

1.5 mA maximum off-state leakage at 60 VDC
0.02-3.0 amps load current range

20 pSec. maximum turn-on time

50 pSec. maximum turn-off time

Part # 04523064, type 70M-ODC5

3-32 VDC input voltage range

18 mA input current at maximum input voltage
0.20 mSec. maximum turn-on time

0.40 mSec. maximum turn-off time

Part # 04523093, type 70M-1DC5

N.O., zero crossing turn-on

0.03-3.0 amps load current range (rms)

2 mA maximum off-state linkage

8.3 mSec. maximum turn-on time (60 Hz)
8.3 mSec. maximum turn-off time (60 Hz)
24-140 VAC load voltage range

Part # 04523063, type 70M-OAC5

20 mSec. maximum turn-on time
20 mSec. maximum turn-off time
90-140 VAC input voltage range
8 mA input current at maximum input voltage
Part # 04523094, type 70M-1AC5
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|Glossary I

Fault Error

Input Detection Window

Input Transition

Linear Speed Offset

Output Enabler Input

Group

Remote Setpoint Tuning Inputs

Reset to Preset | nputs

Standard Setpoint

Stitching Setpoint

Warning Error

An error usually caused from the resolver failing to operate properly or
an error with the PLS’s internal hardware. This type of error will cause
the PLS to set the Fault bit (0) in the Status word (Status group). The
exact cause of the error can be determined by reading the Fault
Condition word (Status group).

A programmed window within which an input must occur in order to
enable a special purpose output.

The point at which an input becomes energized or de-energized.

A function which allows output channels 1-16 to be individually
programmed to advance and retard depending on the speed of the
resolver. This function is used to compensate for the mechanical lag in
glue guns and actuators that must be precisely synchronized with the
position of a product moving through a process.

Input channels on the I/O module rack that can be programmed to
disable linked output channels if the inputs do not energize within their
specified windows or when an input transition occurs (depending on
what mode was chosen).

A group of words having common uses. The following are the seven
groups currently used on the PLS: Status, Configuration, Linear Speed
Offset, Input Configuration, Setpoint Transfer, Command, and Fault
History.

Input channels on the I/O module rack that can be used to advance or
retard a pre-selected group of up to 16 output channels from a remote
location. Actuation of the advance input will move all setpoints on the
selected output channels forward in a predefined (programmable)
increment. Actuation of the retard input moves these same setpoints
backward in a predefined (programmable) increment.

Input channels on the I/O module rack that can be programmed to reset
linked output channels to a pre-programmed resolver position when one
of the inputs energizes. This function can be used to synchronize
outputs with the leading edge of a product entering a workstation. This
allows the outputs to accurately energize when products randomly enter
the workstation.

Data used to program an output channel to energize and de-energize at
certain resolver positions.

Data used to program an output channel to energize and de-energize
multiple times between specific resolver positions. A special
programming sequence is provided that simplifies the programming of a
stitching pattern output.

An error usually caused from the entry of an invalid parameter. This type
of error will cause the PLS to set the Warning bit (1) in the Status word
(Status group). The exact cause of the error can be determined by
reading the Warning Condition word (Status group).
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Index
B G
bits groups
Fault (Status) 33 Command 53
Input 10 (Configuration) 40 Configuration 39
Input 9 (Configuration) 40 Fault History 54

Input Invert (Configuration) 40

PLS Run Enable (Configuration) 40
Processor Busy (Status) 33
Running (Status) 33

Valid File (Status) 33

Warning (Status) 33

Block Transfer Read (BTR) Group Identifier 41

C

Command group 53
Command Parameters 1-5 words (Command) 53
Command word (Command) 53
commands

Initialize 55

List Setpoints 56

Reset 55

Restore 56

Save 2, 55

Set Home 57
Configuration group 39
Current File CRC word (Status) 36
Current File Number word (Status) 36
Current Position word 36

D

Data words (Setpoint Transfer) 52

E

Error Code words (Fault History) 54
Error Time words (Fault History) 54

F

Fault bit (Status) 33

Fault Condition word (Status) 34

Fault History group 54

Firmware Version word (Status) 33

Force Off LS16-LS1 word (Configuration) 41
Force Off LS32-LS17 word (Configuration) 41
Force On LS16-LS1 word (Configuration) 40

Force On LS32-L.S17 word (Configuration) 40

Input Configuration 47
Linear Speed Offset 46
Setpoint Transfer 50
Status 33

H

Hardware Version word (Status) 33

I/0 Image Input Selection 1 and 2
word 41

I/0 Image Output Selection 1 and 2
word 42, 43
Initialize command 55

Input 10 bit (Configuration) 40

Input 9 bit (Configuration) 40

Input Capture words (Status) 38

Input Configuration group 47

Input Invert bits (Configuration) 40

Input State word 37

Input Transition Map word (Status) 38

Input Type words (Input Configuration) 48

Input Warning Map word (Status) 38

L

Linear Speed Offset group 45
Linear Speed Offset words 46

List Setpoints command 56

M

Minimum RPM Disable word 44

Mode Control word (Configuration) 39

Motion Detect Channel Number word (Configuration)
44

Motion Detect RPM Minimum word (Configuration)

44

N

Number of Extended Setpoints word
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(Setpoint Transfer) 51
Number of Standard Setpoints words
(Setpoint Transfer) 51

O

Output Channel word 46
Output Link words 1-16 (Input Configuration) 49

P

Parameter words (Input Configuration) 50
PLS Outputs LS16-L S1 (Status) 38

PLS Outputs LS32-L.S17 (Status) 37
PLS Run Enable hit (Configuration) 40

Processor Busy bit (Status) 33

R

Remote Setpoint Tune word (Status) 37
Reset command 55

Restore command 56

RPM word (Status) 37

Running bit (Status) 33
S

Save command 55

Scale Factor word (Configuration) 43

Set Home command 57

Set Speed Channels word (Configuration) 44
Setpoint Command word (Setpoint Transfer) 51
Setpoint Transfer group 50

Status group 31

Status word (Status) 33

V
valid File bit (Status) 33

W

Warning bit (Status) 33
Warning Condition word (Status) 35, 72
words
Block Transfer Read (BTR) Group Identifier
(Configuration) 41
Command (Command) 53
Command Parameters 1-5 (Command) 53
Current File CRC (Status) 36
Current File Number (Status) 36
Current Position 36
Data (Setpoint Transfer) 52
Error Code (Fault History) 55

Error Time (Fault History) 55

Fault Condition (Status) 34

Firmware Version (Status) 33

Force Off LS16-LS1 (Configuration) 41

Force Off LS32-L.S17 (Configuration) 41

Force On LS16-LS1 (Configuration) 40

Force On LS32-L.S17 (Configuration) 40

Hardware Version (Status) 33

I/0O Image Input Selection 1 and 2 41

1/0 Image Output Selection 1 and 2 42, 43

Input Capture (Status) 38

Input State 37

Input Transition Map (Status) 38

Input Type (Input Configuration) 47

Input Warning Map (Status) 38

Linear Speed Offset 45

Minimum RPM Disable 44

Mode Control 39

Motion Detect Channel Number (Configuration)
44

Motion Detect RPM Minimum (Configuration) 44

Number of Extended Setpoints (Setpoint Transfer)
51

Number of Standard Setpoints (Setpoint Transfer)
51

Output Channel 46

Output Link 1-16 (Input Configuration) 49

Parameter (Input Configuration) 50

PLS Outputs LS16-LS1 (Status) 38

PLS Outputs LS32—-L. S17 (Status) 37

Remote Setpoint Tune (Status) 37

RPM (Status) 37

Scale Factor (Configuration) 43

Set Speed Channels (Configuration) 44

Setpoint Command (Setpoint Transfer) 51

Status (Status) 33

Warning Condition (Status) 35, 72
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