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Input Wiring Guidelines

•  Inputs can be wired for sinking or sourcing.
•  An external power supply must be used to power inputs.
•  Inputs will operate with voltages from 10-30 VDC.
•  Each input will draw 4.0mA max.
•  A combination of mechanical and solid state devices can be used.
•  Each input is optically isolated and does not share a common ground.
•  With mechanical switches, you can either break to + or - input.
•  Voltage must be present across + and - terminals for input to turn on.

Figure 3-10 Control Output Wiring
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See Chapter 5 for basic programming 
information on the features covered in 
this chapter.

This chapter describes the 7500 UHS 
PLS special features. For example, it will 
show how output channels are affected 
by Linear Speed Offset or Reset to 
Preset inputs. Features are discussed in 
the following order:

• 4.1 Limit Switch Setpoints
• 4.2 Linear Speed Offset
• 4.3 Minimum Speed Disable
• 4.4 Add-On Test 
        (Simulated Machine Movement) 
• 4.5 Groups
• 4.6 Inputs 

4.1 Limit Switch Setpoints

This section describes the programming 
of limit switch setpoints which are 
ON/OFF relay outputs based upon the 
resolver or encoder position. A dwell 
is the number of scale factor counts 
between the programmed ON and 
OFF positions. All output channels can 
be programmed for multiple ON/OFF 
dwells over one rotation of the resolver 
or encoder. There are four types of 
setpoints:

• Standard Setpoints
• Stitching Setpoints
• Time Based Setpoints
• Motion Detect Setpoints

Standard Setpoints
A standard setpoint is used to program 
an output channel to energize and 
de-energize over a dwell, or multiple 

dwells where spacing and duration are 
randomly positioned over one resolver 
rotation. Programming a setpoint is 
based on the group’s programmed scale 
factor. For example, assume the resolver 
is set for a 360° scale factor. If an output 
channel were programmed to energize at 
180° and de-energize at 270°, it would 
function as shown in Figure 4-1.

Setpoints are programmed in ON and 
OFF pairs. You can also program 
multiple ON/OFF dwells on any output 
channel. Up to eight setpoint pairs can 
be programmed for a single output. As 
a result, an output channel can become 
energized and de-energized multiple 
times during one rotation of the resolver. 
Figure 4-2 illustrates an output channel 
becoming energized from 20-80°, 100-
180°, and 200-270°. 

Chapter 4 Overview of Features

Figure 4-1 Programmed Output 
Channel Based on a 360° Scale Factor
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Figure 4-3 Positions for a Stitching Operation

evenly across the length of a product. 
Using stitching setpoints reduces 
programming to four easy steps instead 
of programming numerous ON/OFF 
positions. Figure 4-3 illustrates stitching 
patterns programmed on an output 
channel. 

NOTE: The output can be confi gured 
with seven standard setpoint pairs and 
one stitching setpoint array. This allows 
infi nite ON/OFF setpoints for a given 
output.

Stitching Setpoints
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 multiple intermittent 
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 stitches in fabric. This function 
can be used to drive a glue gun to 
apply many small drops of glue spaced 
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Output channel #3 energizes for ten counts and
de-energizes for ten counts repeatedly between
the 90 and 180 degree positions.From 90-180 degrees, output 

channel #3 performs a stitching 
operation.
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SPECIAL NOTE: This same stitching 
pattern sequence can be used to 
program an incremental output from 
one of the limit switch output channels. 
This incremental output can be fed to an 
external drive or controller. To program, 
set the beginning position at zero and the 

ending position at the maximum scale 
factor count. Calculate the appropriate 
on count and off count duration to 
provide the desired number of pulses per 
revolution. The output can be used 90° 
out of phase to generate an incremental 
“quadrature” encoder signal.
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Time Based Setpoints
Time Based Setpoints are used in order 
to have outputs or groups of outputs  
actuate based on resolver/encoder 
position and turn OFF based on time. 
Any or all of the 16 on-board outputs 
can be confi gured for time based 
operation. If an input is time based, no 
other setpoints can be programmed. 
Valid selections are from .001 to 65.535 
seconds.

Motion Detect Setpoints
Any of the 32 outputs can operate as 
a motion detect output. This output will 
energize upon reaching a programmed 
RPM value and will de-energize as the 
RPM drops below the selected RPM 
value. Typical uses for this feature 
include latching in a machine operation 
when a desired operating speed is 
reached or for detecting a broken 
coupling or chain driving the resolver/
encoder. 

4.2 Linear Speed Offset

Linear Speed Offset allows output 
channels 1-16 to be individually 
programmed to advance or retard 
depending on the speed of the resolver 
or encoder. This function compensates 
for the mechanical lag in glue guns 
and actuators that must be precisely 
synchronized with the moving product. 

The values assigned in the Linear Speed 
Channel establish the rate (counts per 
RPM) for the specifi ed output. A different 
rate of change can be programmed for 
the leading edge (ON offset) and the 
trailing edge (OFF offset) of the ON/OFF 
dwells on the selected output channel, 

as well as the speeds at which the speed 
compensation will start and end.

NOTE: Linear speed offset only works 
for forward rotation. A reverse rotation, 
or negative RPM indication, will 
always produce an offset value of zero 
regardless of the absolute RPM value.

The linear speed compensation is 
calculated using a minimum RPM, or 
starting point, and a maximum RPM, or 
stopping point. 

The starting point consists of the 
RPM value at which the linear speed 
compensation is to begin and the starting 
on counts or off-counts that the setpoint 
is to be shifted by. 

The stopping point consists of the RPM 
value that the linear speed compensation 
is to stop at and the ending on or off 
counts the setpoint is to be shifted by. 

Figure 4-4 shows a simple gluing 
application. A conveyor moves a carton 
under a glue gun, which dispenses glue 
onto the fl aps. The resolver/encoder is 
connected in a 1:1 relationship so that 
one revolution is equal to one carton.

For example, assume that we 
programmed output channel 1 to come 
ON at 90 degrees and go OFF at 270 
degrees. At 50 RPM we want to start to 
linearly offset the setpoint so that by 150 
RPM we have offset the ON position by 
10 degrees and the OFF position by 5 
degrees. 

In order to do this, the start RPM is set at 
50 RPM with the ON offset set to 0 and 
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Figure 4-4 Linear Speed Offset Application

the OFF offset set to 0. The stop RPM is 
set at 150 RPM with the ON offset set at 
10 degrees and the OFF offset set at 5 
degrees. This rate of advance is applied 
linearly as the speed increases from the 
user programmed linear speed RPM 
start point (in this case 50 RPM) and will 
continue linearly as speeds increase to 
the linear speed RPM stop point (in this 
case 150 RPM). In other words, at 50 
RPM or less, the setpoint will turn ON at 
90 degrees and go OFF at 270 degrees. 
By 100 RPM, the setpoint will have 

Figure 4-5 Linear Speed Offset Graph

shifted so that it turns ON at 85 degrees 
and OFF at 267.5 degrees. At 150 RPM 
or greater, the setpoint will turn ON at 80 
degrees and turn OFF at 265 degrees. 
This is illustrated in Figure 4-5.

The ON setpoint advances by 10 counts 
and the OFF setpoint advances by 5 
counts as the resolver/encoder increases 
to 150 RPM. The rate of advance is 
applied linearly as the resolver/encoder 
moves above the linear speed start and 
the linear speed stop RPM.
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The ON setpoints advance by 10 counts 
and the OFF setpoints advance by 5 counts 
as the resolver or encoder increases to 
150 RPM. The rate of advance is applied 
linearly as the RPM moves above the linear 
speed start RPM and toward the linear 
speed stop RPM.
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Figure 4-6 Linear Speed Compensation at Various Speeds

4.3 Minimum Speed Disable

This feature allows selected limit switch 
output channels to be automatically 
turned off if machine speed drops below 
a programmed RPM value. It can also 
be used to prevent output channels 
from turning on until a desired operating 
speed is reached. Typical uses include 
turning off glue guns or retracting 
actuators to a safe position under 
emergency stop conditions.

4.4 Add-On Test (Simulated 
Machine Movement)

The Add-On Test feature tests outputs 
as if the production line were running, 
even though it is stationary. Previous 
methods were expensive and inaccurate 
because the PLS did not actually fi re the 
intermittent patterns that are used during 
production. 

This feature allows the fi ring of 
designated outputs (or groups of outputs) 
at simulated line speeds. For example, 
to confi rm proper operation of outputs 
1-4 at a line speed of 1000 feet/minute, 
you would select the outputs (1-4). The 

line speed to simulate (1000 RPM), and 
the duration of the test (60 seconds). 
The test is then initiated and only the 
selected outputs fi re their programmed 
patterns as if the line were running at 
1000 RPM. At the end of 60 seconds, the 
test concludes and the outputs return to 
stand-by. 

All outputs relying on output enabler type 
inputs to turn ON would automatically be 
enabled even though the enabler inputs 
were not fi ring in simulation mode.

4.5 Groups 

Grouping is an easy way to tie together 
multiple outputs that are controlled in the 
exact same manner. The 7500 UHS has 
a maximum of eight groups, each group 
having its own scale factor, position, 
offset and minimum speed disable. In 
order for an output to work, it must be a 
member of a group.
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Group Setup Parameter
Before programming, it is recommended 
to set the Group Setup Parameters. 
These parameters establish which 
outputs are in the group, the scale factor 
for the group, the input operating mode 
for the group, and the group offset. 
Multiple inputs can be confi gured for 
a group and can be confi gured to only 
effect certain outputs within a group.

Outputs
Groups can be comprised of both 
hardware outputs (1-16) and software 
outputs (17-32). Outputs assigned to a 
group do not have to be in consecutive 
order. For example, outputs 1, 7, and 11 
can be a group. 

Inputs
Multiple inputs can be tied to a group. 

Scale Factor
Every group can have its own scale 
factor. This is very useful when 
different materials are used for a single 
manufacturing process. 

With each group having its own scale 
factor, the current position of a group will 
be displayed according to its own scale 
factor.

Group 
Outputs

Individual 
Outputs (Mask)

Reset to Preset (Standard, Single Shot, Average, Window) X X
Output Enable (Level, Single Shot, Advanced) X X

Force ON/OFF X X
Remote Setpoint Tune X
Remote Offset Tune X

Add On Test X
Minimum Speed Disable X

Position
Each group tracks it’s own position. Each 
group position can be monitored and 
modifi ed by the user.

Offset
Each group can be offset with either 
an absolute offset or a relative offset. A 
relative offset fi gure can be set, based 
on the current offset. For example, if 
the current offset is +10°, and +13° is 
desired, the PLC sends a +3° instead 
of +13°. This takes the mathematical 
calculation out of the work of the PLC/
user and also allows for an offset while 
the machine is running.

RPM Disable
Within each group, you can specify 
which outputs are to be effected by the 
RPM Disable feature. An output set to 
RPM Disable will not operate below the 
specifi ed RPM.

The table below shows which options 
can be confi gured in the group mode.

The inputs and certain features can be 
confi gured to effect a specifi c output 
group or a set of individual outputs 
selected by a bit mask. Each input can 
control all outputs in a group or only 
specifi ed outputs. A table illustrating 
these capabilities is provided below.
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4.6 Inputs

This section describes the eight 
hardware inputs and the eight network 
inputs. Each input can be tied to a 
group of outputs. Hardware Inputs 1-8 
are optically isolated and do not share 
a common ground. The inputs can 
accommodate either PNP (sourcing) or 
NPN (sinking) type input signals. For 
wiring examples, see Section 3.3. A 
status LED for each input is conveniently 
located on the top of the controller next 
to the input connection terminal block.

These eight inputs are arranged on a 
16 place terminal strip. Each input is 
optically isolated and must be powered 
from an external DC power source, (i.e. 
a contact closure just across the input 
terminals will not assert an input). Many 
types of hardware can drive these inputs, 
including mechanical switches, relay 
contacts, DC three wire sensors, three 
wire proximity sensors, solid-state DC 
output modules, and PLC DC outputs. 
See Figure 3-10 for wiring diagram.

Input Functions
• Reset to Preset (Standard)
• Reset to Preset (Single Shot)
• Reset to Preset (Average)
• Reset to Preset (Window)
• Output Enable (One Shot)
• Output Enable (Level)
• Output Enable (Advanced)
• Remote Setpoint Tune (Phasing)
• Remote Position Tune (Offset)
• Output Forcing
• Group Forcing
• Input Capture 

No Input
No Input type has been confi gured for 
this input. The controller will ignore any 
activity on this input when it is in the No 
Input mode.

Reset to Preset 
The Reset to Preset input allows 
selected output channels to be reset to a 
programmed position value upon seeing 
an input from a remote sensor. This type 
of input is typically used in applications 
where parts are randomly spaced as 
they enter the workstation. 

A photoelectric or proximity switch is 
used to sense the leading edge of the 
product. Upon seeing the leading edge 
the output channels can be reset to a 
user specifi ed preset position value. 
The output channels will then begin 
to operate based on their ON/OFF 
setpoints relative to the preset value.

Because the Reset to Preset input resets 
the output channel’s positions when it 
senses a part entering the workstation, 
it doesn’t matter at what position on the 
encoder a part enters the workstation. 

In Figure 4-7, output channel 1 has been 
programmed to have a Reset to Preset 
value of zero. During machine operation, 
input channel 1 becomes energized at 
machine position 180°. If output channel 
1 is linked to input channel 1, it resets 
to 00. In this way, the outputs energize 
at the proper position, according to 
their ON/OFF setpoints and relative 
to the position at which the input was 
energized. There are four modes of 
operation for the reset inputs. They are 
as follows:

Reset to Preset (Standard) 
The selected group of output channels 
reset to the preset position value 
upon sensing the input. The setpoints 
will continuously operate over their 
programmed values. As the resolver 
continues to rotate through zero, the 
output channels will continue to track the 
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reset resolver position and the setpoints 
will operate at their programmed values. 

Reset to Preset (Single Shot)
The selected group of output channels 
reset to the preset position value upon 
sensing 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. 

Reset to Preset (Average)
The 7500 will mathematically average 
the resolver position at which the input 
goes high. The user can specify how 
many to average and can be up to the 
last 32 cycles. The average of those 
positions is then used to change the 
machine offset position. Since neither 
the ON/OFF setpoints nor the Reset 
to Preset positions are affected when 
the input goes high, the machine offset 
position is the variable that can be 
updated every rotation to adjust the 
setpoints. In application, this prevents 
a random, out-of-position input signal 
from triggering an output too far out of an 
expected location.

Reset to Preset (Window)
This Reset to Preset mode only works if 
the input goes high in a programmable 
window of the resolver rotation. If the 
input is activated outside of the window, 
the outputs are ‘disabled’ and do not 
respond. This is similar to Reset to 
Preset (Single Shot) with the exception 
that the input must be active within the 
window position.

Figure 4-8 shows three different glue 
heads in different locations on the 
conveyor being controlled by a single 
controller and resolver/encoder. Any or 
all of the available 32 outputs can be 
confi gured as a Reset to Preset without 
compromising the update time of the 
controller. The spacing between the parts 
being glued is random. Each output on 
the controller is capable of keeping track 
of its own position. 

The input type sensors are connected 
to the input terminals. When a sensor 
detects a product, it resets the 
corresponding output’s position to the 
preset value and enables that output to 
turn ON for one revolution of the resolver. 
After one complete revolution, the output 

Figure 4-7 Output Channels Reset to Zero When Part is Sensed 

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

Glue guns are reset to 0 and will apply glue properly on to 
the part, regardless of when the part entered the 
workstation.
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channel will remain de-energized until 
the next reset input is detected.

Output Enable
Output Enable inputs are used to enable 
or disable groups of selected output 
channels based upon sensing a critical 
event prior to or during each rotation 
of the resolver. Typical uses include 
verifi cation that a product is present at 
a glue station prior to allowing the glue 
guns to operate. There are three different 
Output Enable modes:

Output Enable (One Shot) 
In One Shot mode, a window is 
programmed in which the input must 
change state in order to allow the linked 
output channels to operate over the 
current rotation of the resolver. If the 
input does not change state within the 
programmed window, the linked outputs 
will not operate. In Figure 4-9, the Output 
Enable input (input channel 3) is linked 
to output channels 5 and 7. When the 
input senses the part, the glue guns 
(controlled by the output channels) are 
enabled, and will apply glue onto the part 
according to their ON/OFF setpoints. 
However, if a part is not sensed within 
the programmed window, the linked 
output channels will be disabled through 
that rotation of the resolver. 

NOTE: The Output Enable feature is 
similar to the Reset to Preset (Single 
Shot), however Output Enable does 
not modify the position, it simply allows 
outputs to activate.

Output Enable (Level) 
The Level mode operates like a simple 
AND function. The output pattern will 
only operate as long as the Output 
Enable input is energized. Therefore, the 

product presence sensor must provide 
an input during the full duration of the 
limit switch output pattern. If the input 
goes to the inactive state, the output 
channel will de-energize. The input can 
be programmed to be active high or 
active low so the AND feature will enable 
the outputs when its input is high or low. 

Output Enable (Advanced)
This input type is similar to the Output 
Enable (One Shot). The user must 
program a window in which the input 
will fi re. The user must also program 
a position value that will enable the 
outputs for one revolution. For example, 
the user has programmed the window to 
begin at position 100 and end at position 
200 and the enable position value is set 
at 150. If the input is detected at position 
120, the outputs will not be enabled 
until position 150 and then they will stay 
enabled for one full revolution of the 
resolver.

Remote Setpoint Tune (Phasing)
Remote Setpoint Tune inputs can be 
used to advance or retard a selected 

Figure 4-8 Sample Application 

Input sensor #1

Output #1 glue head

Output #2 glue head

Input sensor #2

Output #3 glue head

Input sensor #3

Conveyor 
Direction

One Resolver/Encoder
Provides Position
Information for
All Glue Heads

Glue Beads
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Figure 4-9 Output Enable Input (One Shot) Enables Output Channels

output channels from a remote 
location, see Figure 4-10. Actuation 
of the advance/retard input will move 
all setpoints on the selected output 
channels forward/backward in predefi ned 
(programmable) increments. Operators 
can watch these changes and make 
small adjustments to the outputs while 
standing at the workstation where the 
actuators are located. Any of the 16 
inputs can be confi gured for this mode.

This feature can also be used to 
automatically fi ne tune output patterns for 
proper placement. Any dynamic sensing 
circuit that monitors the fi nal placement 
of an assembly process can be used 
to automatically actuate these inputs. 
The input capture capabilities 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 

sensor

glue guns

Input Channel #3
(output enabler)

Input Channel #3

Output Channel #5

Chart represents the input channel #3 s window of detection (35 to 
45) and the input s actual transition. Notice that the input detection 
window closes before the output channels  first on/off dwell.

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

35 45

Output Channel #7

Output Channel #7
Output Channel #5
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tuning inputs either through hardware 
outputs tied back to the hardware inputs 
or by using a soft input via the network.

Remote Position Tune (Offset)
Remote Position Tune (Offset) inputs 
can be used to advance or retard a 
given offset of a PLS group. Actuation 
of the advance/retard input will move 
all setpoints on all outputs within that 
group forward/backward in predefi ned 
(programmable) increments. Operators 
can watch these changes and make 
small adjustments to a group of outputs 
while standing at the workstation where 
the actuators are located. 

Group Forcing
An input is used to force a PLS group’s 
output to a specifi ed state regardless or 
the resolver/encoder position and the 
position of the limit’s settings. When 
the input is activated, the outputs can 
be forced ON, forced OFF or unforced, 
depending on how the input is defi ned. 
The user can also defi ne the state the 
outputs are to go to when the input is 
deactivated.

Output Forcing 
This mode allows outputs to be forced 
ON or OFF. Any of the 16 inputs can 
be confi gured to force an output or a 
subset of outputs associated within a 
PLS group. This input acts the same as 
the group force input except the user can 
defi ne a subset of outputs associated 
with a PLS group.

Input Capture
The 7500 automatically captures the 
resolver positions when the eight 
hardware and eight network inputs 
transition. This feature records both the 
up and down transitions of a given input. 

This position data will be captured for all 
inputs regardless of the function that they 
have been confi gured for, except when 
a specifi c input has not been enabled for 
any function. See Figure 4-11.

This feature allows the user to verify 
the resolver/encoder position at which 
Remote Setpoint Tuning, Output Enable, 
or Reset to Preset inputs are seen by the 
PLS. This can be helpful in fi ne tuning 
the placement of sensors or the timing of 
outputs. However, the more common use 
for this feature is the collection of quality 
control data during an assembly process. 
Photoelectric or other sensors can be 
used to verify that a product feature has 
been installed on a product in the correct 
position. 



331080 N. Crooks Road • Clawson, MI 48017 • 800.635.0289 • Fax 248.435.8120 • www.ametekapt.com
AUTOMATION & PROCESS TECHNOLOGIES

®

Figure 4-11 Two Scenarios Demonstrating the Input Capture Feature
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This chapter discusses programming 
basics and provides a programming 
outline for the 7500 UHS. Keep in 
mind that the outline does not provide 
detailed descriptions of the PLS features 
or programming instructions. For this 
information, see Chapter 4 Overview 
of Features and Network Programming 
Manual. If you are not familiar with the 
PLS features and would like to learn 
more before programming, see Chapters 
4 & 6. This chapter contains information 
on how the PLS works. However, if you 
want to program the PLS now, use the 
outline in Section 5.2 as a guide. 

Topics are discussed in the following 
order:

• 5.1 Things to Consider Before 
Programming

• 5.2 Initial Setup

Another thing to consider is before 
programming, is how certain commands 
can erase data from the PLS’s running 
program. For example, changing the 
scale factor will erase setpoint data 
saved in the running program. Because 
of this the scale factor must be set before 
beginning to program.

Chapter 5 Programming Basics
5.1 Things to Consider 
Before Programming

The PLS always maintains two copies 
of your program. The backup copy 
is held 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 
confi guration data, you are changing the 
running program. See Figure 5-1. 

Once your changes are made, you 
should always save them by using 
the Save command (see Network 
Programming Manual for details). 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 changes to the running 
program and decide you do not want 
to keep those changes, you can undo 
them by using the Restore command. 
See Section 6.11. 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.

Figure 5-1 Relationship Between Running Program and Saved Program

Data is programmmed 
through network

Data is changed in 
running programs

Only when a program is saved will the data in a running 
program be saved to nonvolatile memory

Data Transfer Running 
Program

Nonvolatile
Memory

(Saved Program)

Program restored from 
nonvolatile memory 
(Restore Command)
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5.2 Initial Setup

This section provides a sequence of steps 
that need to be taken in order to program 
the PLS properly. Keep in mind that this 
is only an outline and does not provide 
detailed explanations on how the PLS 
features work or detailed programming 
instructions. This information can be 
found in Chapter 4 Overview of Features 
and Chapter 6 ControlNet Network 
Programming section for details. Following 
are the steps to program the PLS:

Step 1 System Initialization
System initialization establishes all default 
values in the memory. It is good standard 
practice to reinitialize any module being 
used for the fi rst time in a new system. This 
will 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.

NOTE: Due to the interaction of certain 
programmed features and programming 
sequences, initial setup should be 
performed in the sequence noted. If a 
listed feature is not being used in your 
application, proceed to the next step. Note 
that the listed sequence includes data that 
appears in a common group.

Step 2 Group Confi guration

2a Selection of Scale Factor for Each 
Group
The scale factor can be programmed 
to whichever engineering units are 
appropriate for the application. For 
example, one rotation of the resolver 

could represent one product moving 
through the machine. The length of the 
product could then be programmed as 
the scale factor and setpoints can then 
be programmed in length units that 
represent where they occur along the 
product. Valid scale factors can be from 
2 to 65,535. Setting the scale factor 
erases any existing setpoint data. 

2b Select Outputs for Each Group
Grouping is an easy way to tie together 
multiple outputs that are controlled in the 
exact same manner or associated with 
the same aspect of a process. These 
parameters set up which outputs are in 
the group, the scale factor of the group, 
the input operating mode for the group, 
(multiple inputs can be confi gured for 
a group and can be confi gured to only 
effect certain outputs in a group), and the 
group offset. Groups can be comprised 
of both hardware outputs (1-16) and 
software outputs (17-32). Outputs 
assigned to a group do not have to be  
consecutive. For example, outputs 1, 7 
and 11 can be a group.

2c Select Inputs for Each Group
The feature is used so multiple inputs 
can be tied to a group. Each input can 
control all outputs in a group or only 
specifi ed outputs. 

2d Minimum Speed Disable
This feature allows selected limit switch 
output channels to be automatically 
turned OFF if the machine speed drops 
below a programmed RPM value. It can 
also be used to prevent output channels 
from turning ON until a desired operating 
speed is reached. Typical uses include 
turning off glue guns or retracting 
actuators to a safe position under 
emergency stop conditions. 



36 1080 N. Crooks Road • Clawson, MI 48017 • 800.635.0289 • Fax 248.435.8120 • www.ametekapt.com
AUTOMATION & PROCESS TECHNOLOGIES

®

Step 3 Synchronization with Machine 
(Home or Offset)
After programming the scale factor, you 
can then synchronize the resolver’s 
position with the actual machine position. 

Step 4 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. 

Step 5 Motion Detect Output
Any one of the 32 limit switch output 
channels can be confi gured to operate 
as a motion detect output. This output 
will energize based upon reaching a 
programmed RPM value and will de-
energize as RPM drops below the selected 
RPM value. Typical uses for this feature 
include latching in a machine operation 
when a desired operating speed is 
reached or for detecting a broken coupling 
or chain driving the resolver. 

Step 6 Stitching
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:

1. Select the fi rst pattern start position on 
product.

2. Select the fi nal pattern stop position 
on product.

3. Select number of counts over which 
the stitch stays ON.

4. Select number of counts over which 
the stitch stays OFF.

NOTE: A stitching pattern can also be used 
to develop an incremental output for use 
by an external control device like a variable 
frequency drive.

Step 7 Linear Speed Offset
Linear Speed Offset automatically 
advances/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.  

Step 8 Reset to Preset
This feature 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 16 inputs can 
be tied to pre-selected groups of output 
channels. A preset value from 0 to one less 
than the maximum scale factor value is 
then selected. Upon actuation of the input, 
all output channels tied to that input are 
reset to the preset value and begin fi ring 
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. This 
input resets a group of outputs to a preset 
value 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. 
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Step 9 Output Enable
Output Enable inputs are used to enable or 
disable selected groups of output channels 
based upon sensing a critical event prior to 
each rotation of the resolver. Typical uses 
of this feature include verifi cation that a 
product is present at a glue station prior to 
allowing the glue guns to 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 
Enable inputs can be used simultaneously 
and will work independently to enable 
different groups of output channels. 

Step 10 Remote Setpoint Tuning
Any or all inputs can be used to advance 
or retard a group of output channels from a 
remote location. Actuation of the advanced 
or retard input will move all setpoints on 
the selected output channels forward or 
backward by a programmable number. 
Operators can make count adjustments 
to the outputs while standing at the 
workstation. 

Step 11 Input Capturing
The Input Capture feature is used to 
detect the resolver position at which the 
eight front panel inputs and eight Network 
inputs occur. This feature can be helpful 
for fi ne tuning the location and timing of 
photoelectric or proximity sensors that 
provide inputs to the PLS module. It can 
also be used to verify the presence or 
completion of critical assembly processes 
for quality control purposes. For example, if 
bottles are being capped, one of the inputs 
can be used to verify that each bottle cap 
is present as it passes a sensing device. If 
the cap is not detected, the PLS will warn 
the PLC’s application program that a bottle 
was not capped. 

Advanced Application Features
• The fi ve microsecond update time of 

the 16 ultra high-speed limit switch 
outputs will allow the use of these 
output channels as incremental 
outputs of resolver velocity or position. 
The extended setpoint programming 
sequence (described in the Network 
Programming Manual) can be used 
to start your incremental pulse train 
at position zero, and end at your 
maximum scale factor number with the 
desired number of pulses per revolution 
being programmed by mathematically 
calculating the appropriate on count and 
off count duration.

• The eight hardware inputs can be used 
as general purpose inputs for the PLC 
application program. The state of these 
inputs are available thru the network. 
The use of these unused input channels 
for general purpose use in your 
application program can eliminate the 
need for additional discrete input cards 
in the I/O chassis. 
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This section describes how data is 
exchanged over the ControlNet network 
to the 7500 PLS. Topics are discussed in 
the following order:

• 6.1 ControlNet Comm Module
• 6.2 Description
• 6.3 Scheduled Message
• 6.4 Unscheduled Message
• 6.5 PLS Object 

(Class 0xC1, Attribute 1)
• 6.6 High Speed Output Object 

(Class 0xC1, Attributes 2-17)
• 6.7 Low Speed Output Object 

(Class 0xC1, Attributes 18-33)
• 6.8 Input Confi guration Object 

(Class 0xC1, Attribute 34)
• 6.9 Add-On Test Object 

(Class 0xC1, Attribute 35)

LED 
Number

Name LED 
Pattern

Function

1 Module 
Status

Solid Green Module is initialized and operating correctly
Flashing Green Module is waiting for initialization

Solid Red Major fault, module must be restarted
Flashing Red Minor fault, MacID has been changed after power up

2 Channel A 
Status

Solid Green Channel operating correctly
Flashing Green Temporary errors (node will self correct) or in listen only mode

Solid Red Faulted unit, consult factory
Flashing Red Incorrect node confi guration, duplicate MacID, or channel 

disconnected from Network
Steady OFF Module is not initialized

3 Channel B 
Status

Solid Green Channel operating correctly
Flashing Green Temporary errors (node will self correct) or in listen only mode

Solid Red Faulted unit, consult factory
Flashing Red Incorrect node confi guration, duplicate MacID, or channel 

disconnected from Network
Steady OFF Module is not initialized

4 Module 
Owned

Solid Green Network card is communicating with the 7500 UHS
Steady OFF Network card is not communicating

• 6.10 Offset Object 
(Class 0xC1, Attribute 36)

• 6.11 Program Control Object 
(Class 0xC1, Attribute 37)

• 6.12 Encoder Object 
(Class 0xC1, Attribute 38)

• 6.13 System Info Object
(Class 0xC0, Attribute 1)

• 6.14 Input Status Object 
(Class 0xC0, Attribute 2)

• 6.15 Offset Information Object 
(Class 0xC0, Attribute 3)

• 6.16 Confi gure RSLogix 5000 to 
Communicate with a 7500 PLS

6.1 ControlNet Comm Module

The 7500 UHS ControlNet module has 
two BNC network connections labeled 

Chapter 6 ControlNet Network Programming
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A and B, four network status LEDs and 
a network access port labeled NAP. 
The ControlNet module has two rotary 
switches used to set the module’s 
MacID address on the network. Any 
address from 0 to 99 can be selected. 
Note, changing the node address only 
takes effect on power up. Changing the 
MacID with power applied to the unit will 
generate a minor fault.

The ControlNet module is equipped 
with four bi-color status and indication 
LEDs. During the start up of the 7500, 
the Module Status and Module Owned 
LEDs are lit for one second to indicate 
that they are working properly. After that 
they will be lit as specifi ed below. After 
the ControlNet module is initialized, the 
Network LEDs will fl ash red/green for 
one second, indicating a self test of the 
network chip. For LED numbers, see 
Figure 6-1.

Scheduled messages are used for time 
critical data such as position and output 
status. Unscheduled messages are used 
for confi guration data such as scale 
factor and setpoint programming.

6.3 Scheduled Messages

There are two types of schedule 
messages. The scheduled input 
message contains time critical data 
received from the 7500 such as position 
data and output status. The scheduled 
output message contains time critical 
data sent to the 7500 such as force 
registers and enabling/disabling of 
outputs.

Scaled Position - WORDs 2-10 of the 
input message contain the scaled 
position of each PLS group.

RPM - WORD 11 contains the current 
RPM value of the resolver.

Resolver Fault Data - WORD 12 
contains the resolver fault data:

0 - no resolver fault
1 - resolver fault detected

Output Status - WORDs 13 and 14 
contain the current status of the outputs. 
These are bit registers with Output 1 at 
Bit 0 of WORD 11 and Output 17 at Bit 0 
of WORD 14. 

Input Status - WORD 15 contains the 
current status of the eight hardware 
inputs with Input 1 at Bit 0 and Input 8 at 
Bit 7.

Input Warning Map - WORD 16 contains 
the input warning map for all 16 inputs. 
Input 1 is assigned to Bit 0 and Input 
16 is assigned to Bit 15. If an input is 

6.2 Description

Data is communicated over ControlNet 
using two types of messaging:

• Scheduled Messages
• Unscheduled Messages

A

B

STATUS
B A

ControlNetMacID NAP
3

2 1

4

Figure 6-1 LED

NOTE: WORD 0 and 1 are
reserved for communications.
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defi ned as an output enable window and 
there was no input detected within the 
window, the corresponding bit for that 
input will be set to a 1.

Confi guration Error Code, Error 
Attribute Number, and Error Word 
Number - When an unscheduled 
message is received, the data is verifi ed 
by the 7500. If there is an error in any 
of the data, it will be refl ected in the 
confi guration error code. 

The Error Attribute Number contains the 
attribute number the error was found in 
and the Error Word Number contains the 
word number that had the invalid data. 

Error Codes
0 No Error Detected
1 Invalid Data Value
2 Confl ict In Data Values 
3 Could Not Process Because Of Resolver Error
4 Memory Error

These error codes will be described 
in detail in the unscheduled message 
section.

Scheduled Output Message
The following table contains data for the 
scheduled output message:

WORD Data Description Type
WORD 1 Bit 

Register
UINT

Bit 0 Run Enable Bit
Bit 1 Add-On Test Enable 

Bit
Bit 2 Acknowledge Bit

WORD 2 Force 
Data

Force Output Mask 
1-8

UINT

WORD 3 Force Output Mask 
9-16

UINT

WORD 4 Force Output Mask 
17-24

UINT

WORD 5 Force Output Mask 
25-32

UINT

WORD 6 Force Group Mask 
1-8

UINT

WORD 7 Input 
Data

Soft Input States 
(9-16)

UINT

Run Enable Bit - This bit will enable and 
disable the outputs on the 7500. When 
this bit is set, the outputs will operate 
normally. When this bit is cleared, the 
outputs will be disabled.

WORD Data Description Type
WORD 0 Reserved Reserved UINT
WORD 1 Reserved Reserved UINT
WORD 3 Resolver 

Data
Group 1 Scaled 
Position

UINT

WORD 4 Group 2 Scaled 
Position

UINT

WORD 5 Group 3 Scaled 
Position

UINT

WORD 6 Group 4 Scaled 
Position

UINT

WORD 7 Group 5 Scaled 
Position

UINT

WORD 8 Group 6 Scaled 
Position

UINT

WORD 9 Group 7 Scaled 
Position

UINT

WORD 10 Group 8 Scaled 
Position

UINT

WORD 11 RPM Value UINT
WORD 12 Resolver Fault 

Data
UINT

WORD 13 Output 
Data

Output Status 
(1-16)

UINT

WORD 14 Output Status 
(17-32)

UINT

WORD 15 Input 
Data

Input Status (1-16) UINT

WORD 16 Input Warning 
Map

UINT

WORD 17 Confi g 
Data

Confi guration 
Error Code

UINT

WORD 18 Error Attribute 
Number

UINT

WORD 19 Error WORD 
Number

UINT
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transition from 1 to 0 will trigger the input.

6.4 Unscheduled Messages

Confi guration data is transferred to 
the 7500 PLS through unscheduled 
messages. The 7500 PLS uses the 
Parameter Input Class 0xC0 (hex) and 
the Parameter Output Class 0xC1 (hex) 
to accomplish this. The Parameter Input 
Class has three attributes. 

Attribute Number Attribute Name
1 System Information
2 Input Status Information
3 Offset Information

The Parameter Output Class has 38 
attributes. They are listed in the following 
table.

Add-On Test Enable Bit - This bit will 
enable the Add-On Test mode on the 
7500. When a transition from 0 to 1 is 
detected, the Add-On Test will enable the 
specifi ed outputs to run at the specifi ed 
RPM value for the specifi ed time. These 
values are set through the Add-On Test 
Object.

Acknowledge Bit - This bit is used to 
acknowledge the confi guration error code 
in the scheduled input message. When 
a transition from 0 to 1 is detected, the 
confi guration error code fi eld, along with 
the error attribute number and the error 
word number, will be cleared.

Force Data - The force output masks are 
used to force an output ON or OFF. Each 
output is represented by two bits in the 
register as shown below.

Output 8 Output 7 Output 6 Output 5
15 14 13 12 11 10 9 8

Output 4 Output 3 Output 2 Output 1
7 6 5 4 3 2 1 0

Error Codes
00 Unforce Output
01 Force Output ON
10 Force Output OFF
11 Reserved

WORD 6 is used to force all the outputs 
of an entire group ON or OFF. The group 
force mask will override the individual 
force masks.

Input Data - WORD 7 indicates the 
current state of the software inputs. If 
the input is designated as active high, a 
transition from 0 to 1 will trigger the input. 
If the input is designated as active low, a 
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Attribute Number Attribute Name
1 PLS Object
2 High Speed Output Object - Output 1
3 High Speed Output Object - Output 2
4 High Speed Output Object - Output 3
5 High Speed Output Object - Output 4
6 High Speed Output Object - Output 5
7 High Speed Output Object - Output 6
8 High Speed Output Object - Output 7
9 High Speed Output Object - Output 8
10 High Speed Output Object - Output 9
11 High Speed Output Object - Output 10
12 High Speed Output Object - Output 11
13 High Speed Output Object - Output 12
14 High Speed Output Object - Output 13
15 High Speed Output Object - Output 14
16 High Speed Output Object - Output 15
17 High Speed Output Object - Output 16
18 High Speed Output Object - Output 17
19 High Speed Output Object - Output 18
20 High Speed Output Object - Output 19
21 High Speed Output Object - Output 20
22 High Speed Output Object - Output 21
23 High Speed Output Object - Output 22
24 High Speed Output Object - Output 23
25 High Speed Output Object - Output 24
26 High Speed Output Object - Output 25
27 High Speed Output Object - Output 26
28 High Speed Output Object - Output 27
29 High Speed Output Object - Output 28
30 High Speed Output Object - Output 29
31 High Speed Output Object - Output 30
32 High Speed Output Object - Output 31
33 High Speed Output Object - Output 32
34 Input Confi guration Object
35 Add-On Test Confi guration Object
36 Offset Confi guration Object
37 Program Control Object
38 Encoder Object

The following sections will describe each object in detail.



431080 N. Crooks Road • Clawson, MI 48017 • 800.635.0289 • Fax 248.435.8120 • www.ametekapt.com
AUTOMATION & PROCESS TECHNOLOGIES

®

6.5 PLS Object 
(Class 0xC1, Attribute 1)

The PLS Object contains the 
confi guration data for each group in the 
PLS. This object should be the fi rst one 
programmed into the 7500 before any 
other data. Each PLS Object contains 
the following information:

WORD Data Description Type
WORD 1 PLS 

Data 1
Scale Factor UINT

WORD 2 High Speed Output 
Mask

UINT

WORD 3 Low Speed Output 
Mask

UINT

WORD 4 Input Mask UINT
WORD 5 Min. Speed Disable UINT
WORD 6 Min. Speed Disable 

Mask
UINT

WORD 7 PLS 
Data 2

Scale Factor UINT

WORD 8 High Speed Output 
Mask

UINT

WORD 9 Low Speed Output 
Mask

UINT

WORD 10 Input Mask UINT
WORD 11 Min. Speed Disable UINT
WORD 12 Min. Speed Disable 

Mask
UINT

WORD 13 PLS 
Data 3

Scale Factor UINT

WORD 14 High Speed Output 
Mask

UINT

WORD 15 Low Speed Output 
Mask

UINT

WORD 16 Input Mask UINT
WORD 17 Min. Speed Disable UINT
WORD 18 Min. Speed Disable 

Mask
UINT

WORD 19 PLS 
Data 4

Scale Factor UINT

WORD 20 High Speed 
Output Mask

UINT

WORD 21 Low Speed Output 
Mask 

UINT

WORD 22 Input Mask UINT
WORD 23 Min. Speed Disable UINT
WORD 24 Min. Speed Disable 

Mask
UINT

WORD 25 PLS 
Data 5

Scale Factor UINT

WORD 26 High Speed Output 
Mask

UINT

WORD 27 Low Speed Output 
Mask

UINT

WORD 28 Input Mask UINT
WORD 29 Min. Speed Disable UINT
WORD 30 Min. Speed Disable 

Mask
UINT

WORD 31 PLS 
Data 6

Scale Factor UINT

WORD 32 High Speed Output 
Mask

UINT

WORD 33 Low Speed Output 
Mask

UINT

WORD 34 Input Mask UINT
WORD 35 Min. Speed Disable UINT
WORD 36 Min. Speed Disable 

Mask
UINT

WORD 37 PLS 
Data 7

Scale Factor UINT

WORD 38 High Speed Output 
Mask

UINT

WORD 39 Low Speed Output 
Mask

UINT

WORD 40 Input Mask UINT
WORD 41 Min. Speed Disable UINT
WORD 42 Min. Speed Disable 

Mask
UINT

WORD 43 PLS 
Data 8

Scale Factor UINT

WORD 44 High Speed Output 
Mask

UINT

WORD 45 Low Speed Output 
Mask

UINT

WORD 46 Input Mask UINT
WORD 47 Min. Speed Disable UINT
WORD 48 Min. Speed Disable 

Mask
UINT
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and the word number that contains the 
confl icting low speed output mask. 

Input Mask - This word defi nes which 
of the inputs are assigned to the group. 
Each bit in the word represents an input 
with Bit 0 assigned to Input 1 and Bit 15 
assigned to Input 16. When the bit is set, 
the input will be assigned to the group.

An input cannot be assigned to multiple 
groups. If an attempt is made to do this, 
a Confl ict In Data Code (2) will appear in 
the confi guration error word along with a 
value of 1 in the error attribute number 
and the word number that contains the 
confl icting input mask.

Minimum Speed Disable - This word 
contains the RPM value for the minimum 
speed disable feature. Valid minimum 
speed values range from 0 to 2048. A 
value of zero will disable this feature. 

An invalid minimum speed disable value 
will produce an Invalid Data Value Code 
(1) in the confi guration error word of the 
scheduled input message along with a 
value of 1 in the error attribute number 
and the word number that contains the 
invalid minimum speed disable value.

Minimum Speed Disable Mask - This 
word defi nes which outputs in the group 
are affected by the minimum speed 
disable value. Each bit in the word 
represents an output with Bit 0 assigned 
to Output 1 and Bit 15 assigned to 
Output 16.

The output must be assigned to the 
group in order to be part of the minimum 
speed disable mask. If an output is 
assigned to the minimum speed disable 

Scale Factor - This word is used to 
program the scale factor for each group. 
Valid scale factor values range from 2 to 
65,535. 

An invalid scale factor will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with a value of 1 in 
the error attribute number and the word 
number that contains the invalid scale 
factor value.

High Speed Output Mask - This word 
defi nes which of the high speed outputs 
(1-16) are assigned to the group. Each 
bit in the word represents an output with 
Bit 0 assigned to Output 1 and Bit 15 
assigned to Output 16. When the bit is 
set, the output will be assigned to the 
group.

An output cannot be assigned to multiple 
groups. If an attempt is made to do this, 
a Confl ict In Data Code (2) will appear in 
the confi guration error word along with a 
value of 1 in the error attribute number 
and the word number that contains the 
confl icting high speed output mask.

Low Speed Output Mask - This word 
defi nes which of the low speed outputs 
(17-32) are assigned to the group. Each 
bit in the word represents an output with 
Bit 0 assigned to Output 17 and Bit 15 
assigned to Output 32. When the bit is 
set, the output will be assigned to the 
group.

An output cannot be assigned to multiple 
groups. If an attempt is made to do this, 
a Confl ict In Data Code (2) will appear in 
the confi guration error word along with a 
value of 1 in the error attribute number 
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mask and it is not assigned to the 
group, an Invalid Data Value Code (1) 
will appear in the confi guration error 
word along with a value of 1 in the error 
attribute number and the word number 
that contains the invalid minimum speed 
disable mask.

6.6 High Speed Output Object 
(Class 0xC1, Attributes 2-17)

Each high speed output has a High 
Speed Output Attribute associated with 
it. This attribute contains the linear speed 
compensation data and the setpoint data 
for the output. 

The linear speed compensation is 
calculated using a minimum RPM, or 
starting point, and a maximum RPM, 
or stopping point. The starting point 
consists of the RPM value that the linear 
speed compensation will begin with and 
the starting on counts and off counts 
the setpoints are to be shifted by. The 
stopping point consists of the RPM value 
that the linear speed compensation will 
stop at and the ending on counts and off 
counts the setpoints are to be shifted by. 

Each output can be programmed as a 
standard output, a time based output, 
or a motion control output. This is done 
through fi rst setpoint defi nition. If the 
output is defi ned as a time based output 
or a motion control output, no other 
setpoints can be programmed. If the 
output is defi ned as a standard output, 
the fi rst setpoint can be a standard 
setpoint or a stitching setpoint. The other 
seven setpoints are standard setpoints.

WORD Data Description Type
WORD 1 Linear 

Speed
Linear Speed 
RPM Start

UINT

WORD 2 Linear Speed 
Start On Counts

UINT

WORD 3 Linear Speed 
Start Off Counts

UINT

WORD 4 Linear Speed 
RPM End

UINT

WORD 5 Linear Speed 
End On Counts

UINT

WORD 6 Linear Speed 
End Off Counts

UINT

WORD 7 Number of 
Setpoints

UINT

WORD 8 Setpoint 1 Type UINT
WORD 9 Parameter 1 UINT
WORD 10 Parameter 2 UINT
WORD 11 Parameter 3 UINT
WORD 12 Parameter 4 UINT
WORD 13 Setpoint 2 ON Position UINT
WORD 14 OFF Position UINT
WORD 15 Setpoint 3 ON Position UINT
WORD 16 OFF Position UINT
WORD 17 Setpoint 4 ON Position UINT
WORD 18 OFF Position UINT
WORD 19 Setpoint 5 ON Position UINT
WORD 20 OFF Position UINT
WORD 21 Setpoint 6 ON Position UINT
WORD 22 OFF Position UINT
WORD 23 Setpoint 7 ON Position UINT
WORD 24 OFF Position UINT
WORD 25 Setpoint 8 ON Position UINT
WORD 26 OFF Position UINT
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Linear Speed RPM Start - This word 
contains the RPM value that the linear 
speed compensation will start. Valid 
RPM values range from 0 to 2048. 

An invalid RPM value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with the error 
attribute number and the word number 
that contains the invalid RPM value.

The RPM start value must be less than 
the RPM end value. If the RPM start 
value is greater than the stop value, a 
Confl ict in Data Code (2) will appear 
in the confi guration error word of the 
scheduled input message along with 
the error attribute number and the word 
number that contains the invalid RPM 
value.

Linear Speed Start On Counts - This 
word contains the count value that the 
leading edge of the setpoint will be 
shifted by at the start RPM value.

The linear speed start on counts must be 
less than the linear speed end on counts. 
If the start on counts are greater than the 
end on counts, a Confl ict in Data Code 
(2) will appear in the confi guration error 
word of the scheduled input message 
along with the error attribute number and 
the word number that contains the invalid 
start on counts.

Linear Speed Start Off Counts - This 
word contains the count value that the 
trailing edge of the setpoint will be shifted 
by at the start RPM value.

The linear speed start off counts must be 
less than the linear speed end off counts. 

If the start off counts are greater than the 
end off counts, a Confl ict in Data Code 
(2) will appear in the confi guration error 
word of the scheduled input message 
along with the error attribute number and 
the word number that contains the invalid 
start off counts.

Linear Speed RPM End - This word 
contains the RPM value at which the 
linear speed compensation will end. 
Value RPM values range from 0 to 2048. 

An invalid RPM value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with the error 
attribute number and the word number 
that contains the invalid RPM value.

The RPM end value must be greater 
than the RPM start value. If the RPM 
end value is less than the start value, 
a Confl ict in Data Code (2) will appear 
in the confi guration error word of the 
scheduled input message along with 
the error attribute number and the word 
number that contains the invalid RPM 
value.

Linear Speed End On Counts - This 
word contains the count value at which 
the leading edge of the setpoint will be 
shifted by at the end RPM value.

The linear speed end on counts must 
be greater than the linear speed start on 
counts. If the end on counts are less than 
the start on counts, a Confl ict in Data 
Code (2) will appear in the confi guration 
error word of the scheduled input 
message along with the error attribute 
number and the word number that 
contains the invalid end on counts.
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Linear Speed End Off Counts - This 
word contains the count value that the 
trailing edge of the setpoint will be shifted 
by at the end RPM value.

The linear speed end off counts must 
be greater than the linear speed start off 
counts. If the end off counts are less than 
the start off counts, a Confl ict in Data 
Code (2) will appear in the confi guration 
error word of the scheduled input 
message along with the error attribute 
number and the word number that 
contains the invalid end off counts.

NOTE: If all the above parameters are 
set to zero, there will be no linear speed 
compensation performed on the output.

Number of Setpoints Pairs - This 
word contains the number of setpoints 
pairs that are to be programmed for this 
output. This number can range from 
zero to eight. This number is used to 
determine which setpoints in the attribute 
to look at. 

For example, if the number of setpoints 
is 5, the 7500 will only process the data 
located in setpoints 1-5 of the attribute. 
The data in setpoints 6-8 is ignored.

An Invalid Data Value Code (1) will be 
produced in the confi guration error word 
of the scheduled input message along 
with the attribute number and the word 
number if the number of setpoints pairs 
is greater than eight. 

Setpoint 1 Type - This word contains 
the setpoint type for the fi rst setpoint. 
There are four types of setpoints:

1 - Standard Setpoints
2 - Stitching Setpoints
3 - Time Based Setpoints
4 - Motion Detect Setpoints

A value of 0 in the setpoint type indicates 
no setpoint programmed. 

Parameters 1, 2, 3, 4 - The values in 
these words depend on the setpoint type 
chosen in the Setpoint 1 Type word. The 
table below shows which values are 
stored in each parameter.

Setpoint On Position - This word 
contains the position value at which the 
setpoint will activate. Valid positions 
range from zero to a value one less than 
the scale factor. 

Input Type Parameter 1 Parameter 2 Parameter 3 Parameter 4
Standard Setpoint ON Position OFF Position -- --
Stitching Setpoint ON Position OFF Position Counts High Counts Low
Time Based Setpoint ON Position Time in ms -- --
Motion Detect RPM Value -- -- --
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An invalid position value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with the attribute 
number and the word number containing 
the invalid on position.

Setpoint Off Position - This word 
contains the position where the setpoint 
will deactivate. 

Valid positions range from zero to a value 
one less than the scale factor. 

An invalid position value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with the attribute 
number and the word number containing 
the invalid OFF position.

Counts High - In a stitching setpoint, this 
is the stitch count at which the setpoint 
will be activated. 

Counts Low - In a stitching setpoint, this 
is the stitch count at which the setpoint 
will be deactivated.

Time in ms - For time based setpoints, 
this is the time in milliseconds at which 
the setpoint will remain on. 

6.7 Low Speed Output Object 
(Class 0xC1, Attributes 18-33)

Each low speed output (17-32) has a 
Low Speed Output Attribute associated 
with it. This attribute contains the setpoint 
data for the output. 

Each output can be programmed as a 
standard output, a time based output, 
or a motion control output. This is done 

through fi rst setpoint defi nition. If the 
output is defi ned as a time based output 
or a motion control output, no other 
setpoints can be programmed. If the 
output is defi ned as a standard output, 
the fi rst setpoint can be a standard 
setpoint or a stitching setpoint. The other 
seven setpoints are standard setpoints. 
Outputs 17-32 cannot be programmed for 
linear speed compensation.

WORD Data Description Type
WORD 1 Number of 

Setpoints
UINT

WORD 2 Setpoint 1 Type UINT
WORD 3 Parameter 1 UINT
WORD 4 Parameter 2 UINT
WORD 5 Parameter 3 UINT
WORD 6 Parameter 4 UINT
WORD 7 Setpoint 2 ON Position UINT
WORD 8 OFF Position UINT
WORD 9 Setpoint 3 ON Position UINT
WORD 10 OFF Position UINT
WORD 11 Setpoint 4 ON Position UINT
WORD 12 OFF Position UINT
WORD 13 Setpoint 5 ON Position UINT
WORD 14 OFF Position UINT
WORD 15 Setpoint 6 ON Position UINT
WORD 16 OFF Position UINT
WORD 17 Setpoint 7 ON Position UINT
WORD 18 OFF Position UINT
WORD 19 Setpoint 8 ON Position UINT
WORD 20 OFF Position UINT

Number of Setpoints - This word 
contains the number of setpoint pairs that 
are to be programmed for this output. 
This number can range from zero to 
eight. This number is used to determine 
which setpoints in the attribute to look at. 
For example, if the number of setpoints 
pairs is fi ve, the 7500 will only process 
the data located in setpoints 1-5 of the 
attribute. The data in setpoints 6-8 are 
ignored.

An Invalid Data Value Code (1) will be 
produced in the confi guration error word 
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Input Type Parameter 1 Parameter 2 Parameter 3 Parameter 4
Standard Setpoint ON Position OFF Position -- --
Stitching Setpoint ON Position OFF Position High Stitch Count Low Stitch Count
Time Based Setpoint ON Position Time in ms -- --
Motion Detect RPM Value -- -- --

of the scheduled input message along 
with the attribute number and the word 
number if the number of setpoints is 
greater than eight. 

Setpoint 1 Type - This word contains the 
setpoint type for the fi rst setpoint. There 
are four types of setpoints:

1 - Standard Setpoints
2 - Stitching Setpoints
3 - Time Based Setpoints
4 - Motion Detect Setpoints

A value of 0 in the setpoint type indicates 
that no setpoint is programmed. 

Parameters 1, 2, 3, 4 - The values in 
these words depend on the setpoint 
type used for the Setpoint 1 Type word. 
The table below shows which values are 
stored in each parameter.

Setpoint ON Position - This word 
contains the position value at which the 
setpoint will activate. Valid positions 
range from zero to a value one less than 
the scale factor. 

An invalid position value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 

input message along with the attribute 
number and the word number containing 
the invalid ON position.

Setpoint OFF Position - This word 
contains the position value at which the 
setpoint will deactivate. Valid positions 
range from zero to a value one less than 
the scale factor. 

An invalid position value will produce 
an Invalid Data Value Code (1) in the 
confi guration error word of the scheduled 
input message along with the attribute 
number and the word number containing 
the invalid OFF position.

High Stitch Count - In a stitching 
setpoint, this is the stitch count at which 
the setpoint will be activated. 

Low Stitch Count - In a stitching 
setpoint, this is the stitch count at which 
the setpoint will be deactivated.

Time in ms - This is the time in 
milliseconds that the setpoint will remain 
on. 
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6.8 Input Confi guration Object 
(Class 0xC1, Attribute 34)

The Input Confi guration Object is used to 
defi ne the functionality of each input and 
defi ne the parameters associated with 
that function.

There are 18 types of functions that can 
be assigned to an input.

• Remote Setpoint Tune
• Reset to Preset (Standard)
• Reset to Preset (Single Shot)
• Reset to Preset (Average)
• Reset to Preset (Window)
• Output Enable (Level)
• Output Enable (Single Shot)
• Output Enable (Advanced)
• Output Force
• Remote Offset Tune
• Reset to Preset Group (Standard)
• Reset to Preset Group (Single Shot)
• Reset to Preset Group (Average)
• Reset to Preset Group (Window)
• Output Enable Group (Level)
• Output Enable Group (Single Shot)
• Output Enable Group (Advanced)
• Force Group

Remote Setpoint Tune - This input type 
is used to advance or retard a given 
group of setpoints by a specifi ed amount 
of counts. 

Reset to Preset (Standard) - This 
input type is used to reset the position 
of a PLS group to a preset value. If the 
output mask of the input is a subset of 
the outputs in the PLS group, only the 
outputs associated with the input will be 
reset. The outputs will then fi re according 
to the new preset position until another 
input occurs.

Reset to Preset (Single Shot) - This 
input type is used to reset the position 
of a PLS group to a preset value and 
fi re the outputs for one revolution of the 
resolver. If no other input is seen within 
that revolution, the outputs will be forced 
OFF until another input is detected. If 
the output mask of the input is a subset 
of the outputs in the PLS group, only the 
outputs associated with the input will be 
reset. 

Reset to Preset (Average) - This input 
type is used to reset the position of 
a PLS group to an average position 
value. When the input is detected, the 
current position is recorded and added 
to the list of past input positions. This 
list can range in size from 1 to 32. The 
list of positions are averaged together 
to become the ‘preset’ value that the 
outputs will operate from.

Reset to Preset (Window) - This input 
acts as a Reset to Preset (Single Shot) 
with the exception that the user can 
program a specifi c window for the input 
to be detected in. If an input is detected 
outside the window, the Reset to Preset 
input will be ignored.

Output Enable (Level) - This input type 
acts as a simple AND input. When the 
input is activated, the outputs associated 
with the input will fi re. When the input is 
deactivated, the outputs will be forced 
OFF.

Output Enable (Single Shot) - For this 
input type, the user must program a 
window in which the input will fi re. When 
the input fi res in the window, the outputs 
associated with the input will be enabled. 
When the input is detected it is enabled 
until the beginning of the window. If the 
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input fi res outside the window or doesn’t 
fi re at all, the outputs will be forced OFF.

Output Enable (Advanced) - This input 
type is similar to Output Enable (Single 
Shot). The user must program a window 
in which the input will fi re. The user 
must also program a position value at 
which the outputs will be enabled for one 
revolution. 

For example, the user has programmed 
the window to begin at position 100 
and end at position 200. The enable 
position value is set at 150. If the input 
is detected at position 120, the outputs 
will not be enabled until position 150 and 
then they will stay enabled for one full 
revolution of the resolver.

Output Force - This input acts the 
same as the group force input except 
the user can defi ne a subset of outputs 
associated with a PLS group. 

Remote Offset Tune - This input type is 
used to advance or retard a given offset 
of a PLS group.

Reset to Preset Group (Standard) - 
This input type acts like the Reset to 
Preset (Standard) input described above 
except that it resets all the outputs 
associated with the group. The high 
output mask and low output mask are 
ignored.

Reset to Preset Group (Single Shot) - 
This input type acts just like the Reset 
to Preset (Single Shot) input described 
above except that it resets all the outputs 
associated with the group. The high 
output mask and low output mask are 
ignored.

Reset to Preset Group (Average) - 
This input type acts just like the Reset 
to Preset (Average) input described 
above except that it resets all the outputs 
associated with the group. The high 
output mask and low output mask are 
ignored.

Reset to Preset Group (Window) - This 
input type acts like the Reset to Preset 
(Window) input described above except 
that it resets all the outputs associated 
with the group. The high output mask 
and low output mask are ignored.

Output Enable Group (Level) - This 
input type acts like the Output Enable 
(Level) input described above except 
that it enables all the outputs associated 
with the group. The high output mask 
and low output mask are ignored.

Output Enable Group (Single Shot) - 
This input type acts like the Output 
Enable (Single Shot) input described 
above except that it enables all the 
outputs associated with the group. The 
high output mask and low output mask 
are ignored.

Output Enable Group (Advanced) - 
This input type acts just like the Output 
Enable (Advanced) input described 
above except that it will enable all the 
outputs associated with the group. The 
high output mask and low output mask 
are ignored.

Force Group - This input type is used 
to force a group’s outputs ON or OFF. 
When the input is activated, the outputs 
can be forced ON, forced OFF or 
unforced depending on how the input 
is defi ned. The user can also defi ne the 
state the outputs are to go to when the 
input is deactivated.



52 1080 N. Crooks Road • Clawson, MI 48017 • 800.635.0289 • Fax 248.435.8120 • www.ametekapt.com
AUTOMATION & PROCESS TECHNOLOGIES

®

Word Data Description Type
WORD 1 Input 1: Bit Register UINT
WORD 2 High Output Mask UINT
WORD 3 Low Output Mask UINT
WORD 4 Input Type UINT
WORD 5 Parameter 1 UINT
WORD 6 Parameter 2 UINT
WORD 7 Parameter 3 UINT
WORD 8 Input 2: Bit Register UINT
WORD 9 High Output Mask UINT
WORD 10 Low Output Mask UINT
WORD 11 Input Type UINT
WORD 12 Parameter 1 UINT
WORD 13 Parameter 2 UINT
WORD 14 Parameter 3 UINT
WORD 15 Input 3: Bit Register UINT
WORD 16 High Output Mask UINT
WORD 17 Low Output Mask UINT
WORD 18 Input Type UINT
WORD 19 Parameter 1 UINT
WORD 20 Parameter 2 UINT
WORD 21 Parameter 3 UINT
WORD 22 Input 4: Bit Register UINT
WORD 23 High Output Mask UINT
WORD 24 Low Output Mask UINT
WORD 25 Input Type UINT
WORD 26 Parameter 1 UINT
WORD 27 Parameter 2 UINT
WORD 28 Parameter 3 UINT
WORD 29 Input 5: Bit Register UINT
WORD 30 High Output Mask UINT
WORD 31 Low Output Mask UINT
WORD 32 Input Type UINT
WORD 33 Parameter 1 UINT
WORD 34 Parameter 2 UINT
WORD 35 Parameter 3 UINT
WORD 36 Input 6: Bit Register UINT
WORD 37 High Output Mask UINT
WORD 38 Low Output Mask UINT
WORD 39 Input Type UINT
WORD 40 Parameter 1 UINT
WORD 41 Parameter 2 UINT

WORD 42 Parameter 3 UINT
WORD 43 Input 7: Bit Register UINT
WORD 44 High Output Mask UINT
WORD 45 Low Output Mask UINT
WORD 46 Input Type UINT
WORD 47 Parameter 1 UINT
WORD 48 Parameter 2 UINT
WORD 49 Parameter 3 UINT
WORD 50 Input 8: Bit Register UINT
WORD 51 High Output Mask UINT
WORD 52 Low Output Mask UINT
WORD 53 Input Type UINT
WORD 54 Parameter 1 UINT
WORD 55 Parameter 2 UINT
WORD 56 Parameter 3 UINT
WORD 57 Input 9: Bit Register UINT
WORD 58 High Output Mask UINT
WORD 59 Low Output Mask UINT
WORD 60 Input Type UINT
WORD 61 Parameter 1 UINT
WORD 62 Parameter 2 UINT
WORD 63 Parameter 3 UINT
WORD 64 Input 10: Bit Register UINT
WORD 65 High Output Mask UINT
WORD 66 Low Output Mask UINT
WORD 67 Input Type UINT
WORD 68 Parameter 1 UINT
WORD 69 Parameter 2 UINT
WORD 70 Parameter 3 UINT
WORD 71 Input 11: Bit Register UINT
WORD 72 High Output Mask UINT
WORD 73 Low Output Mask UINT
WORD 74 Input Type UINT
WORD 75 Parameter 1 UINT
WORD 76 Parameter 2 UINT
WORD 77 Parameter 3 UINT
WORD 78 Input 12: Bit Register UINT
WORD 79 High Output Mask UINT
WORD 80 Low Output Mask UINT
WORD 81 Input Type UINT
WORD 82 Parameter 1 UINT
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WORD 83 Parameter 2 UINT
WORD 84 Parameter 3 UINT
WORD 85 Input 13: Bit Register UINT
WORD 86 High Output Mask UINT
WORD 87 Low Output Mask UINT
WORD 88 Input Type UINT
WORD 89 Parameter 1 UINT
WORD 90 Parameter 2 UINT
WORD 91 Parameter 3 UINT
WORD 92 Input 14: Bit Register UINT
WORD 93 High Output Mask UINT
WORD 94 Low Output Mask UINT
WORD 95 Input Type UINT
WORD 96 Parameter 1 UINT
WORD 97 Parameter 2 UINT
WORD 98 Parameter 3 UINT
WORD 99 Input 15: Bit Register UINT
WORD 100 High Output Mask UINT
WORD 101 Low Output Mask UINT
WORD 102 Input Type UINT
WORD 103 Parameter 1 UINT
WORD 104 Parameter 2 UINT
WORD 105 Parameter 3 UINT
WORD 106 Input 16: Bit Register UINT
WORD 107 High Output Mask UINT
WORD 108 Low Output Mask UINT
WORD 109 Input Type UINT
WORD 110 Parameter 1 UINT
WORD 111 Parameter 2 UINT
WORD 112 Parameter 3 UINT

Bit Register - This word is a bit register 
that defi nes the active state of the 
output and the update capture value. 
The register is defi ned below

Bit 0: Active State - This bit defi nes 
the active state of the input. A value 
of zero indicates an active low state 
in which the input is triggered by a 
falling edge. A value of one indicates 
an active high state in which the 
input is triggered by a rising edge.

Bits 1,2: Update Capture Registers 
- These two bits defi ne when the 
Input Capture Registers in the Input 
Status Attribute of the PLS Status 
Class (0xC0) are updated. These 
registers are updated in pairs. A value 
of zero in these bits indicates that 
the registers will be updated when 
the resolver position goes through 
zero. A value of one indicates that the 
registers will be updated when the 
leading edge of the input is detected. 
A value of two indicates that the 
registers will be updated when the 
trailing edge of the input is detected. 
This is defi ned in the table below:

Update Capture
Bit Values

Description

0 Update registers 
through zero cross

1 Update registers at 
leading edge

2 Update registers at 
trailing edge

High Output Mask - This word defi nes 
which outputs are assigned to the input. 
Each bit in the word represents an output 
with bit 0 assigned to output 1 and bit 
15 assigned to output 16. In order for an 
output to be assigned to an input, both 
the input and the output must belong to 
the same group. This word is ignored if 
the input type is associated with the PLS 
group.

Low Output Mask - This word defi nes 
which outputs are assigned to the input. 
Each bit in the word represents an output 
with bit 0 assigned to output 17 and bit 
15 assigned to output 32. In order for an 
output to be assigned to an input, both 
the input and the output must belong to 
the same group. This word is ignored if 
the input type is associated with the PLS 
group.
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Input Type - This word defi nes the input 
type for the specifi ed input. The input 
type codes are as follows:

Input Type Code
No Input Type 0
Remote Setpoint Tuning 10
Reset to Preset (standard) 20
Reset to Preset (single shot) 21
Reset to Preset (average) 22
Reset to Preset (window) 23
Output Enable (level) 30
Output Enable (single shot) 31
Output Enable (advanced mode) 32
Force Outputs 40
Remote Offset Tune 110
Reset to Preset Group (standard) 120
Reset to Preset Group (single shot) 121
Reset to Preset Group (average) 122
Reset to Preset Group (window) 123
Output Enable Group (level) 130
Output Enable Group (single shot) 131
Output Enable Group (advanced mode) 132
Force Group 140

Input Type Parameter 1 Parameter 2 Parameter 3
Remote Setpoint Tune
Remote Offset Tune 

Counts to advance or 
retard

-- --

Reset to Preset (standard)
Reset to Preset Group (standard)

Preset value -- --

Reset to Preset (single-shot)
Reset to Preset Group (single-shot)

Preset value -- --

Reset to Preset (average)
Reset to Preset Group (average)

Number of positions to 
average together

-- --

Reset to Preset (window)
Reset to Preset Group (window)

Preset value Window ON Position Window OFF 
Position

Output Enable (level)
Output Enable Group (level)

-- -- --

Output Enable (single-shot)
Output Enable Group (single-shot)

Window ON Position Window OFF Position --

Force Output
Force Group

Unforce, force ON, or 
force OFF in active 
state*

Unforce, force ON, or 
force OFF in inactive 
state*

--

* This value should be a 0 to unforce the outputs, 1 to force the outputs ON, and 2 to force the outputs OFF.

Parameters 1, 2, 3 - The values in these 
words depends on the input type. The 
table below defi nes what each parameter 
is based on the input type.
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WORD Data Description Type
WORD 1 Add-On Test 

Parameters
Simulate RPM 
Value

UINT

WORD 2 Simulate Time 
Value

UINT

WORD 3 Simulate Output 
Mask

UINT

WORD Data Description Type
WORD 1 Offset Bit Mask Offset Bit 

Register
UINT

WORD 2 Group 1 Offset Offset Value INT
WORD 3 Group 2 Offset Offset Value INT
WORD 4 Group 3 Offset Offset Value INT
WORD 5 Group 4 Offset Offset Value INT
WORD 6 Group 5 Offset Offset Value INT
WORD 7 Group 6 Offset Offset Value INT
WORD 8 Group 7 Offset Offset Value INT
WORD 9 Group 8 Offset Offset Value INT

6.9 Add-On Test Object 
(Class 0xC1, Attribute 35)

The Add-On Test was designed to fi re the 
outputs as if the machine were operating 
at a specifi ed RPM value. The simulated 
RPM and time duration is programmed 
into the 7500 along with the outputs 
that are to be operational during the 
test. The test is enabled by the Add-On 
Test enable bit in the scheduled output 
message. The test would run for the time 
duration specifi ed and then automatically 
stop. If a time duration of zero is entered, 
the test will run until the Add-On Test 
enable bit is cleared.

Simulate RPM Value - This word contains 
the simulated RPM value that the test is 
to run at. Valid RPM values range from 
10 - 2048. 
 
Simulate Time Value - This word 
contains the time duration the test is 
to run in milliseconds. Values range 
from 0 to 65,535 ms. If the time is set to 
zero, the duration of the test is directly 
controlled by the Add-On Test enable bit 
in the scheduled output message.

Simulate Output Mask - This word 
defi nes which outputs are affected by 
the Add-On Test. Each bit in the word 
represents an output with Bit 0 assigned 
to Output 1 and Bit 15 assigned to 
Output 16.

6.10 Offset Object 
(Class 0xC1, Attribute 36)

The Offset Object is used to set an offset 
for a PLS group. There are three different 
ways to set an offset for a group.

Home Offset - The Home Offset is used 
to send the position value at which the 
resolver is to be set. For example, if the 
current resolver position is at 10 and the 
desired position is to be at position 100, 
the user would send a home offset value 
of 100.

Absolute Offset - The Absolute Offset is 
used to set the offset value relative to the 
absolute resolver position. For example, 
the absolute resolver position is at 10 
and an absolute offset of 80 is sent, the 
new position value would be 90.

Relative Offset - The Relative Offset 
is used to add or subtract from the 
current offset. For example, if the current 
position value is at 50 and a relative 
offset of -10 is sent, the new position 
value would be 40. 
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Offset Bit Mask - This register is used 
to indicate which offset values are set in 
the PLS groups. The register is shown 
below.

Group 8 Group 7 Group 6 Group 5 
15 14 13 12 11 10 9 8

 Group 4  Group 3  Group 2  Group 1
7 6 5 4 3 2 1 0

The following table contains the bit 
patterns to indicate which offset value is 
contained in the group offset word.

Bit Pattern Offset Type
00 No Offset
01 Home Offset
10 Absolute Offset
11 Relative Offset

In order to set an offset for a group, put 
the appropriate offset type in the bit 
register and place the offset value in the 
group offset word.

Group Offset - The Group Offset word 
contains the offset value for the specifi ed 
group. This value depends upon what 
type of offset is indicated in the bit 
register.

6.11 Program Control Object 
(Class 0xC1, Attribute 37)

The Program Control Object is used 
to initialize the 7500, save the current 
settings to memory (NVRAM), or restore 
settings from memory (NVRAM).

WORD Data Description Type
WORD 1 Program Control 

Data
Control Code UINT

WORD 2 Control Data UINT

Program Control Code - This word 
determines which operation will be 
performed by the 7500. The table below 
contains the valid control codes.

Control Code Program Operation
1 Initialize System
2 Save Current Settings
3 Restore Settings from NVRAM

Program Control Data - This word is 
reserved for future expansion.

6.12 Encoder Object 
(Class 0xC1, Attribute 38)

The Encoder Object is used to confi gure 
the type of encoder that is attached to 
the 7500. This attribute is valid on the 
7500 encoder version only. Attempting to 
write to this attribute on the 7500 resolver 
version will produce an error.

WORD Data Description Type
WORD 1 Encoder 

Data
Maximum 
Counts

UINT

WORD 2 Encoder Type UINT

Maximum Counts - This word contains 
the number of pulses that are in one 
revolution of the encoder. This number 
can range from 2 to 16,384.

Encoder Type - The encoder can be 
confi gured as a X1 or X4 encoder. When 
this word is set to a 1, the encoder is a 
type X4 encoder where every edge will 
increment the encoder position by 1. 
When this word is set to 0, the encoder 
type is X1 where one full quadrature 
cycle will increment the encoder position 
by 1.
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6.13 System Info Object
(Class 0xC0, Attribute 1)

The System Information Object contains 
general information about the 7500 PLS.

WORD Data Description Type
WORD 1 Software 

Version
Major Version 
Number

UINT

WORD 2 Minor Version 
Number

UINT

Software Version - These words contain 
the major and minor version number of 
the software that is being used in the 
7500 PLS.

6.14 Input Status Object 
(Class 0xC0, Attribute 2)

The Input Status Object contains general 
information about the 7500 PLS.

WORD Data Description Type
WORD 1 Input 1 

Information
Input Leading 
Position

UINT

WORD 2 Input Trailing 
Position

UINT

WORD 3 Transition 
Status

UINT

WORD 4 Input 2 
Information

Input Leading 
Position

UINT

WORD 5 Input Trailing 
Position

UINT

WORD 6 Transition 
Status

UINT

WORD 7 Input 3 
Information

Input Leading 
Position

UINT

WORD 8 Input Trailing 
Position

UINT

WORD 9 Transition 
Status

UINT

WORD 10 Input 4 
Information

Input Leading 
Position

UINT

WORD 11 Input Trailing 
Position

UINT

WORD 12 Transition 
Status

UINT

WORD 13 Input 5 
Information

Input Leading 
Position

UINT

WORD 14 Input Trailing 
Position

UINT

WORD 15 Transition 
Status

UINT

WORD 16 Input 6 
Information

Input Leading 
Position

UINT

WORD 17 Input Trailing 
Position

UINT

WORD 18 Transition 
Status

UINT

WORD 19 Input 7 
Information

Input Leading 
Position

UINT

WORD 20 Input Trailing 
Position

UINT

WORD 21 Transition 
Status

UINT

WORD 22 Input 8 
Information

Input Leading 
Position

UINT

WORD 23 Input Trailing 
Position

UINT

WORD 24 Transition 
Status

UINT

WORD 25 Input 9 
Information

Input Leading 
Position

UINT

WORD 26 Input Trailing 
Position

UINT

WORD 27 Transition 
Status

UINT

WORD 28 Input 10 
Information

Input Leading 
Position

UINT

WORD 29 Input Trailing 
Position

UINT

WORD 30 Transition 
Status

UINT

WORD 31 Input 11 
Information

Input Leading 
Position

UINT

WORD 32 Input Trailing 
Position

UINT

WORD 33 Transition 
Status

UINT

WORD 34 Input 12 
Information

Input Leading 
Position

UINT

WORD 35 Input Trailing 
Position

UINT

WORD 36 Transition 
Status

UINT

WORD 37 Input 13 
Information

Input Leading 
Position

UINT

WORD 38 Input Trailing 
Position

UINT
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WORD 39 Transition 
Status

UINT

WORD 40 Input 14 
Information

Input Leading 
Position

UINT

WORD 41 Input Trailing 
Position

UINT

WORD 42 Transition 
Status

UINT

WORD 43 Input 15 
Information

Input Leading 
Position

UINT

WORD 44 Input Trailing 
Position

UINT

WORD 45 Transition 
Status

UINT

WORD 46 Input 16 
Information

Input Leading 
Position

UINT

WORD 47 Input Trailing 
Position

UINT

WORD 48 Transition 
Status

UINT

Input Leading Position - This word 
contains the position that the last leading 
edge of the input was detected.

Input Trailing Position - This word 
contains the position that the last trailing 
edge of the input was detected.

Transition Status - This word contains 
the current transition status of the input 
for this revolution. The following table 
contains the returned codes:

Transition Code Transition State
0 Input not detected
1 Leading edge detected
2 Trailing edge detected
3 Leading and trailing edges 

detected
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WORD Data Description Type
WORD 1 Group Offsets Group 1 Offset Value UINT
WORD 2 Group 2 Offset Value UINT
WORD 3 Group 3 Offset Value UINT
WORD 4 Group 4 Offset Value UINT
WORD 5 Group 5 Offset Value UINT
WORD 6 Group 6 Offset Value UINT
WORD 7 Group 7 Offset Value UINT
WORD 8 Group 8 Offset Value UINT
WORD 9 Input Offsets Input 1 Offset Value UINT
WORD 10 Input 2 Offset Value UINT
WORD 11 Input 3 Offset Value UINT
WORD 12 Input 4 Offset Value UINT
WORD 13 Input 5 Offset Value UINT
WORD 14 Input 6 Offset Value UINT
WORD 15 Input 7 Offset Value UINT
WORD 16 Input 8 Offset Value UINT
WORD 17 Input 9 Offset Value UINT
WORD 18 Input 10 Offset Value UINT
WORD 19 Input 11 Offset Value UINT
WORD 20 Input 12 Offset Value UINT
WORD 21 Input 13 Offset Value UINT
WORD 22 Input 14 Offset Value UINT
WORD 23 Input 15 Offset Value UINT
WORD 24 Input 16 Offset Value UINT

6.15 Offset Information Object 
(Class 0xC0, Attribute 3)

The Offset Information Object is used to 
retrieve the current offset values that are 
used for each group and input.

Group Offset Value - These words 
contain the current offset values that are 

added to the resolver position to create 
the current group position.

Input Offset Value - These words 
contain the current offset values that are 
used to generate the Reset to Preset 
values for the inputs. If the input is not a 
Reset to Preset input, the value will be 
zero.
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6.16 Confi gure RSLogix 5000 to Communicate 
with a 7500 PLS

Setting Up a Scheduled Message
In order to set up a scheduled message, two pieces of Allen Bradley software are 
required: RSNetworx and RSLogix 5000. The following describes how to use these 
software packages to set up a scheduled message across the ControlNet Network.

RSNetworx
Open up RSNetworx. If this is the fi rst time you are confi guring the 7500 PLS you 
need to install the EDS fi le through the EDS wizard. This can be found under the 
TOOLS menu.

Go online and browse the network. The 7500 PLS will show up along with the 
RSLogix ControlNet bridge. Make sure you defi ne the chassis for the ControlNet 
Bridge and save the fi le. 

RSLogix 5000
To communicate to the 7500 PLS through RSLogix 5000, add a new module to the 
ControlNet bridge.
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The following screen will appear:

The Comm Format should be set to type Data-INT. The input assembly instance should be set 
to 100 with a size of 19 words. The output assembly instance should be set to 150 with a size 
of 7 words. The confi guration assembly instance should be set to 110 with a size of 0 bytes. 
This will create three controller tags for the 7500 PLS. The Ametek_7500_PLS:I fi le contains 
the data from the scheduled input message. The Ametek_7500_PLS:O fi le contains the data 
for the scheduled output message. The Ametek_7500_PLS:C fi le is not used.

Select a Generic ControlNet Module from the list and hit OK. The Module Properties box will 
appear. Set the module up as follows:
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Setting Up An Unscheduled Message
The following describes how to send an unscheduled message to the 7500 PLS. In the 
example, we will use the PLS Object.

Create a tag of type INT that is 48 words in size: 

Next, create a tag of type MESSAGE. This will be used to link the PLS Object tag to the 
unscheduled message. 
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After the message tag is created, edit the tag properties of the MESSAGE tag and click on the 
confi gure button next to the data type.

The following window will appear. Fill in the appropriate data in each fi eld. 
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Select CIP Generic for the message type. Service code 0x10 indicates a set attribute single 
code. 

NOTE: In order to retrieve status data, the service code would be set to 0x0E for get attribute 
single.

The class number is 0xC1 for the PLS confi guration class. The instance number is always set 
to 1. The attribute number is set to 1 for the PLS Object. Click on the communication tab and 
select the communication path to the Ametek_7500_PLS.

In the ladder logic add a MSG instruction and select the message control tag that was just 
created as its control fi le.
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6.15 Confi gure RSLogix 500 to Communicate 
with a 7500 PLS

Setting Up A Scheduled Message
In order to set up a scheduled message, two pieces of Allen Bradley software are 
required: RSNetworx and RSLogix 500. The following will describe how to use 
these two software packages to set up a scheduled message across the ControlNet 
Network.

RSNetworx
Open up RSNetworx. If this is the fi rst time you are confi guring the 7500 PLS you 
need to install the EDS fi le through the EDS wizard. This can be found under the 
TOOLS menu.

Go online and browse the network. The 7500 PLS will show up along with the PLC-5 
controller.
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Right-click on the PLC-5 controller icon and select Scanlist Confi guration. The following 
window will appear:
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Right click on the 7500 UHS and select Insert Connection from the drop down menu. The 
following window will appear:

Enter 17 for the input size and select the integer fi le that the data is to be stored in. Enter 7 for 
the output size and the integer fi le that the data is to be retrieved from. Enter the Requested 
Packet Interval and hit OK.

Save the confi guration. This will automatically update the keeper on the network. 

RSLogix 500
Open RSLogix 500 and create a new project. The Select Process Type dialog box will appear. 
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Enter the control transfer fi le and select Setup Screen. Fill in the window with the 
following data:

Specify the platform as ControlNet and select the correct PLC-5C processor from the list. 
Make sure you specify one of the PLC-5C processors that are followed by 1.5 suffi x (for 
example, PLC-5/40C 1.5). After you have specifi ed the processor and the connection, click 
OK. 

The Select ControlNet Project box will appear. 

Select the ControlNet confi guration fi le (*.xc) that was created in the RSNetworx and enter the 
node number associated with the PLC-5C processor. Click OK. 

The new project will contain the integer fi les that were created in RSNetworx. When the 
program is downloaded to the processor, the processor will send the data in the output integer 
fi le to the 7500 PLS and receive from the 7500 PLS the scheduled input data and place it in 
the input integer fi le. 

Setting Up An Unscheduled Message
The following describes how to send an unscheduled message to the 7500 PLS. In the 
example, we will use the PLS Object.

In the ladder logic add the ControlNet I/O Transfer instruction (CIO) to the rung. 

( EN )
( DN )
( ER )

CIO
Control Net I/O Transfer

Control               CT12:0

Setup Screen

00000000
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Select CIP Generic for the communication command. Service code 0x10 indicates a set 
attribute single code. 

NOTE: in order to retrieve status data, the service code would be set to 0x0E for get attribute 
single.

The class number is 0xC1 for the PLS confi guration class. The instance number is always set 
to 1. The attribute number is set to 1 for the PLS Object. Select the integer fi le that you wish 
to use. For this example, we have selected integer fi le N13:0. The size of the PLS Object is 
48 words, so this is entered as the Size in Elements. The Local ControlNet Node is set to the 
MAC id of the 7500 PLS. In this example, the 7500 PLS has a MAC id of 5.

When the ladder logic program runs, an unscheduled message will be sent to the 7500 PLS 
containing the data that is programmed into integer fi le N13.
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Resolvers
Part Number Description
1986A1XRX Industrial Duty Foot Mount Resolver
1986F1XRX Industrial Duty Block Mount Resolver

Many other models available. 
See Series 1986 Resolver catalog, part number Z4.

Resolver Cables
Part Number Description
SD0534300L15 Resolver Cable Straight Connector 15 Ft.
SD0534400L15 Resolver Cable Right Angle Connector 15 Ft.

Cable length in feet is required at the end of the part number. 
Maximum cable length is 1,000 Ft.

7500 R A D

Input Power 
D = DC 24 VDC @ 2A

7500 
Ultra High 
Speed PLS

Software
A = General Automation

Input Type
R = Resolver
E = Encoder

Part Numbering

0A16D

Output Relays (16 max.)
D = DC Relay
DO = Opto-22 DC Relay
A = AC Relays
(Insert number of relays followed by 
letter for type, for example 4A12D = 
4 AC relays & 12 DC relays or 0A0D 
for no relays.)

X

Communications
X = No Communications, 
must use Remote Operator 
Interface
C = ControlNet
E = Ethernet/IP

X

Options
X = No Options

Appendix A Ordering Information
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Appendix B Troubleshooting

Resolver Faults
The resolver’s coil receives an AC 
voltage from the 7500 UHS. The rotor 
coil then feeds the stator coils, which 
gives a ratio metric feedback used to 
calculate position. WORD 10 contains 
the resolver fault data. A zero (0) 
indicates no resolver fault while one (1) 
will appear if a fault is detected.

1. Confi rm resolver wire connections are 
secure and properly connected. See 
Figures in Chapter 3 for wiring details.

2. With a digital voltmeter set to AC, 
measure the voltage across the pins 
5 (black of red) and 6 (red) on the 
position input connector. The voltage 
level should be between 3.6 and 
5.0 VAC. If the voltage is present 
and is between 3.6 and 5.0 VAC 
continue to step 5. If the voltage is not 
present, see Chapter 3 Master/Slave 
Connections for correct dipswitch 
settings. If dipswitches are set 
correctly, and there still is no voltage 
continue to next step.

3. Remove the red and black of red 
wires from their terminal strip. With 
the voltmeter still set to AC, check 
the voltage 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 
the factory for further assistance. 
However, if the voltage is present, 
continue on to the next step.

4. Set the digital voltmeter to resistance 
(ohms). With the red and black of 
red wires still removed from the their 
terminals, check the resistance across 

the red and black wires. Normal 
readings will be between 15 - 50 
ohms. If the reading is low, check the 
resolver cable for shorts. Remove 
the connector at the resolver end and 
check for a low resistance between 
the red and black of red wires. For 
pin out detail, see Figure 2-3. If the 
resolver cable check proves to be 
correct yet a low resistance is seen 
when connected to a resolver, it is 
likely that the resolver rotor coil has 
been shorted. Contact the factory for 
replacement of the resolver.

5. If the voltage in step 2 is present and 
is between the stated values, the 7500 
UHS resolver drive circuitry is working 
properly. Next, with a digital voltmeter 
set to AC, check the voltages across 
the white (pin 4) and black of white 
(pin 3) on the position input connector. 
The voltage level should be between 
0 and 5.0 VAC, depending on the 
resolver’s position. Slowly rotate the 
resolver while monitoring the voltage 
levels. Within one revolution of the 
resolver, the voltage should make 
a cycle from approximately 0 to 5.0 
VAC. If the voltage levels are present 
and are between the stated voltages 
continue to step 7. If no voltage is 
present continue to next step.

6. Remove the white and black of white 
wires from their terminal strip. With 
the digital voltmeter set to resistance 
(ohms) check the resistance between 
the white and black of white wires.  
Normal readings will be between 
50 - 120 ohms. If the reading is low or 
infi nite, check the resolver cable for 
open/shorts. Remove the connector at 
the resolver end and check for open/
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shorts between the white and black 
of white wires. For pin out detail, 
see Figure 2-3. If the resolver cable 
check proves to be correct yet a low 
or infi nite resistance is seen when 
connected to a resolver, it is likely that 
the resolver stator is open or shorted. 
Contact the factory for replacement of 
the resolver. 

7. With a digital voltmeter set to AC, 
check the voltages across the green 
(pin 2) and black of green (pin 1) 
on the position input connector. The 
voltage level should be between 
0 and 5.0 VAC, depending on the 
resolver’s position. Slowly rotate 
the resolver while monitoring the 
voltage levels. Within one revolution 
of the resolver, the voltage should 
make a cycle from approximately 0 
to 5.0 VAC. If the voltage levels are 
present and are between the stated 
voltages contact the factory for further 
assistance. If no voltage is present 
continue to the next step.

8. Remove the green and black of green 
wires from their terminal strip. With 
the digital voltmeter set to resistance 
(ohms) check the resistance between 
the green and black of green wires.  
Normal readings will be between 
50 - 120 ohms. If the reading is low or 
infi nite, check the resolver cable for 
open/shorts. Remove the connector 
at the resolver end and check for 
open/shorts between the green and 
black of green wires. For pin out 
detail, see Figure 2-3. If the resolver 
cable check proves to be correct yet a 
low or infi nite resistance is seen when 
connected to a resolver, it is likely that 
the resolver stator is open or shorted. 
Contact the factory for replacement of 
the resolver. 
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Appendix C Specifi cations
Specifi cations

Outputs 32 Total
Ultra High Speed Outputs 16 Hard Outputs @ 5 microseconds update
Soft Outputs 16 Software Outputs @ 500 microseconds update and transmitted @ NUT 

(Network Update Time)
DC Relay Output relay type G4ODC5

5-60 VDC, 3 amp max. load
1mA leakage current @ 60 VDC
50 microsecond turn ON and turn OFF time

AC Relay Output relay type G4OAC5A
24-280 VAC, 3 amp max. load
1.25mA leakage current @ 120 VAC
2.5mA leakage current @ 240 VAC
8.3 millisecond turn ON and turn OFF time, one-half cycle maximum. Relay turns 
on at zero volt crossing of the AC sine wave.

Inputs 16 Total
Hardware Inputs 8 High Speed Hardware Inputs, interrupt driven, 10 microseconds typical, 500 

microseconds worst case. 
8 Isolated Inputs 10-30 VDC,
Sourcing Device ON @ >1.5mA @ 10 V, >4.0mA @ 30 V

Software Inputs 8 Software Inputs @ NUT (Network Update Time)
I/O Groups 8 Total, Each group has programmable scale factor, offset, position and speed 

compensation
Input Confi gurations 10 types, including Reset to Preset, Output Enable, Remote Setpoint Tuning, and 

Output Forcing modes
Other Features Adhesive applicator Add-On Test feature, Input Capture
Input Channels 1
Input Types Resolver, 14-Bits (1 part in 16,384)

Quadrature Encoder, 14-Bits (1 part in 16,384)
+5 VDC @ 0.2A encoder power supply

Local Communications Aux. RS485, consult factory for protocol
Network Communications ControlNet, Others available, consult factory
Mounting DIN rail or panel mount
Environmental Enclosure IP50
Environmental Temperature Operating 32-131°F (0-55°C), Storage 0-150°F (-17-65°C)
Input Voltage Required 10-30 VDC
Power Consumption 10 watts max., 7.5 watts typical
Fault Check Output Relay 8A @ 250 VAC, 8A @ 30 VDC,
Resolver Cable Length 1000 ft max.
Max. Speed 2048 RPM (encoder speed may vary)
RPM Calculation 14.65 milliseconds
Total Setpoints 8 Setpoint pair per output channel
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