PA

Path Acceleration

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PA<r> 6K 5.0
Units r = units/sec/sec (scalable by SCLD)

Range 0.00001-39,999,998 (depending on the scaling factor)

Default 10.0000

Response PA: *PA10.0000

See Also GOL, PAA, PAD, PADA, SCLD, SCALE

The Path AcceleratiorPf) command specifies the path acceleration to be used with linearly interpolated

moves GOL), and all contouring move®I(IN, PARCMPARCOMPARCOPPARCR. For both the linear

interpolated and the contouring moves, the path acceleration refers to the acceleration experienced by the load
as motion gains speed along the path. For linearly interpolated moves, the acceleration of each individual axis
is dependent on the distance it contributes to the total path traveled by the load. In contouring paths, the

acceleration of each individual axis is dependent on the direction of travel in the X-YNudare. The PA
value can be altered between path segments, but not within a path segment.

Contouring and linear interpolation are discussed in detail in the Custom Profiling chapter of the
Programmer's Guide

UNITS OF MEASURE andSCALING : refer to page 16.

The path acceleration remains set until you change it with a subsequent path acceleration command.
Accelerations outside the valid range are flagged as an error, with a nteNs@gedD DATA-FIELD x,
where x is the field number. When an invalid acceleration is entered the previous acceleration value is

retained.

If the path deceleratiorPAD command has not been entered, the path acceleraipngmmand will set the
path deceleration rate. Once the path decelera®iaD command has been entered, the path acceleration
(PA) command no longer affects path deceleration.

Example:
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
DEF progl ; Begin definition of path named progl
PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes
PABO : Set to incremental coordinates
PLIN1,1 ; Specify X-Y endpoint position to create a 45 degree
; angle line segment
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
PAA Path Average Acceleration
Type Motion (S-Curve); Motion (Linear Interpolated) Product Rev
Syntax <I>PAA<r> 6K 5.0
Units r = units/sec/sec (scalable by SCLD)
Range 0.00001-39,999,998 (depending on the scaling factor)
Default 10.00 (trapezoidal profiling is default, where PAA tracks PA)
Response PAA:  *PAA10.0000
See Also DRES, PA, PAD, PADA, SCLD, SCALE

The Path Average AcceleratiorAA) command allows you to specify the average acceleration for an S-curve

path profile. S-curve profiling provides smoother motion control by reducing the rate of change in
acceleration and deceleration; this accel/decel rate of change is knjssk &scurve profiling improves

position tracking performance in linear interpolation applications (not contouring). S-curve profiling is not

available for contouring applications. Refer to page 13 for details on S-curve profiling.
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NOTE: Path scalinggCLD affectsPAAthe same as it does feA Refer to page 16 for details on scaling.

Example:

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAA40 ; Set path s-curve (average) acceleration to 40 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

PADA70 ; Set path s-curve (average) deceleration to 70 units/sec/sec

DEF progl ; Begin definition of path named progl

D10,5,2,11 : Set distance values, axes 1-4

GOL1111 ; Initiate linear interpolation motion

END ; End definition of path progl

PAB Path Absolute

Type Path Contouring Product Rev
Syntax <I>PAB<b> 6K 5.0
Units n/a

Range b =0 (incremental) or 1 (absolute)

Default 0

Response No response - Must be defining a path (DEF)

See Also PL, PLC, SCLD, PWC,SCALE

The Path AbsoluteP@B) command is used to indicate whether the subsequent segment endpoints are specified in
either incrementald) or absoluteX) coordinates. Segment endpoint position specifications may be either absolute
with respect to the user-defined coordinate system, or incremental, relative to the start of each individual segment.
At any point along a path definition, coordinates may be switched from incremental to absolute.

The absolute coordinate system may be eithewtrk coordinate system or thecal coordinate system (s&).

PAD Path Deceleration

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PAD<r> 6K 5.0
Units r = units/sec/sec (scalable by SCLD)

Range 0.00001-39,999,998 (depending on the scaling factor)

Default 10.0000 (PAD tracks PA)

Response PAD: *PAD10.0000

See Also GOL, PA, PAA, PADA, SCLD, SCALE

The Path Deceleratio®AD command specifies the path deceleration to be used with linearly interpolated

moves GOL), and all contouring move®I(IN, PARCMPARCOMPARCOPPARCR. For both the linear

interpolated and the contouring moves, the path deceleration refers to the deceleration experienced by the load
as motion slows along the path. For linearly interpolated moves, the deceleration of each individual axis is
dependent on the distance it contributes to the total path traveled by the load. In contouring paths, the
deceleration of each individual axis is dependent on the direction of travel in the X-Y plane.

UNITS OF MEASURE andSCALING: refer to page 16.

The path deceleration remains set until you change it with a subsequent path deceleration command.
Decelerations outside the valid range are flagged as an error, with a nésgageéd DATA-FIELD x, where x
is the field number. When an invalid deceleration is entered the previous deceleration value is retained.

If the path deceleratiorPAD command has not been entered, the path acceleraipnpdmmand will set the

path deceleration rate. Once the path decelera®iab) command has been entered, the path acceleration

(PA) command no longer affects path deceleratiorAlbis set to zeroRADY), then the path deceleration will
once again track whatever thé command is set to.

Example: Refer to the path acceleration (PA) command example.
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PADA Path Average Deceleration

Type Motion (S-Curve); Motion (Linear Interpolated) Product Rev
Syntax <I>PADA<r> 6K 5.0
Units r = units/sec/sec (scalable by SCLD)

Range 0.00001-39,999,998 (depending on the scaling factor)

Default 10.00 (PADA tracks PAA)

Response PADA: *PADA10.0000

See Also DRES, PA, PAA, PAD, SCLD, SCALE

Use the Path Average Decelerati®ADA command to specify the average deceleration for an S-curve path
profile. S-curve profiling provides smoother motion control by reducing the rate of change in acceleration and
deceleration; this accel/decel rate of change is knovarlkass-curve profiling can improve position tracking
performance in linear interpolation applications (not contouring). S-curve profiling is not available for
contouring applications. Refer to page 13 for details on S-curve profiling.

NOTE: Path scalinggCLD affectsPADAthe same as it does feAD Refer to page 16 for details on scaling.

Example: Refer to the path average acceleration (PAA command example.

[ PANI ] Position of ANI Inputs

Type Assignment or comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also [ANI], ANIRNG, [FB],[ CA], CMDDIR, PSET, SCALE, SCLD,

SFB, TANI, TPANI, TFB

This command is available only to servo axes, and only if you have an analog input SIM in an extended
I/O brick.

ThePANI operator is used to assign the analog input’s position information to a variable, or to make a
comparison against another value. Pl value represents the analog input position after the affects of
distance scalingSCLD), offset PSET), and commanded direction polarityMqDDIR.

The TPANI andPANI commands are designed for applications in which analog input is scaled and/or used as
position feedback. If you are using analog input to monitor an analog signeiNh@andANI commands

would be more appropriatgANI andANI values are measured in volts and are unaffected by scaling, offset,
or command direction polarity).

ThePANI value is represented in analog-to-digital converter (ADC) units if scaling is dissldedgg. The
ADC has a 12-bit resolution, giving a range of +2047 to -2048 counts when using #i®¥ltange of the
analog input (205 counts/volt). If scaling is enableGALE), anSCLDscale factor of 205 (the default value
when analog input feedback is selected) allows units of volts to be used.

NOTE: If you change the voltage range of the analog input (witAthBNGcommand), the resolution of the
PANI response will change accordingly. The defaultli8V (+2047 to -2048 counts).

Syntax: VARn=<B>PANLi where ‘h” is the variable number<B>" is the number of the I/O brick, and™
is I/O brick address where the analog input resideBASH can be used in an expression such as
IF(1PANL10=2.3) . If no brick identifier €B>) is provided, it defaults to 1. To understand the
I/O brick addressing convention, refer to page 6.
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Example:

SCLD205 ; Set distance scaling to accommodate values in volts
; (205 counts/volt)

SCALE1 ; Enable scaling

DEL proge ; Delete program called proge

DEF proge ; Begin definition of program called proge

VAR4=1PANI.10 : Position of the 2
; is assigned to variable 4
; If position of 1 st analog input on SIM2 of I/O brick 1

;is < 8.2 volts, do the commands between IF and NIF

nd analog input on SIM2 of 1/0 brick 1

IF(LPANI.9<8.2)

TREV : Transfer revision level

NIF : End if statement

END ; End definition of proge

PARCM Radius Specified CCW Arc Segment

Type Path Contouring Product Rev
Syntax <ISPARCM<r><r>,<r> 6K 50
Units r = units (scalable by the SCLD value)

Range 0.00000 - +£999,999,999

Default n/a

Response No response - Must be defining a path (DEF)

See Also PARCP, PARCOM, PARCOP, PRTOL, SCLD, SCALE

The Radius Specified CCW Arc SegmePARCYIcommand is used to specify the endpoints and the radius of
a counter-clockwise arc segment. The placement, length, radius of curvature, and orientation of the arc are
completely specified by the endpoint and radius specifications of the arc segment and the endpoint of the
previous segment (current position). The direction of rotation in the X-Y plane will be counter-clockwise.

A complete circle cannot be specified witRaRCMommand, because the center is arbitréige the
PARCOMommand for circles.

Command SyntaxPARCM<Xend>,<Yend>,<Radius>

Segment endpoint position specifications may be either absblgd)(with respect to user defined segment
start coordinates, or incrementBAB84), relative to the start of each individual segment. The first two
numbers following th€ARCMcommand specify the X endpoint and the Y endpoint, respectively.

Radius specifications are signed values. A positive radius specifies an arc which is 180 degrees or less. A
negative radius specifies an arc which is 180 degrees or more. The last numbergfidtieommand
specifies the radius.

UNITS OF MEASURE andSCALING : refer to page 16 or to tfgCLDdescription.

Example

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

PSETO0,0 ; Set absolute position to 0,0

DEF progl ; Begin definition of path named progl

PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes

PABO : Set to incremental coordinates

POUT1001 ; Output pattern during first arc: onboard outputs 1 & 4 are
; on and outputs 2 & 3 are off

PARCMS5,5,5 ; Specify incremental X-Y endpoint position and radius arc
; <180 degrees for 1/4 circle counter-clockwise arc

POUT1100 ; Output pattern during second arc: onboard outputs 1 & 2 are
; on and outputs 3 & 4 are off

PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius arc
; >180 degrees for 3/4 circle clockwise arc

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl

OUTO0000 ; Turn off the first four onboard outputs
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PARCOM Origin Specified CCW Arc Segment

Type Path Contouring Product Rev
Syntax <I>SPARCOM<r>,<r>,<r>,<r> 6K 5.0
Units r = units (scalable with the SCLD value)

Range 0.00000 - +999,999,999

Default n/a

Response Noresponse - Must be defining apath (DEF)
See Also PARCOP,PARCM,PARCP, PRTOL, SCLD, SCALE

The Origin Specified CCW Arc SegmemARCOMcommand is used to specify the coordinates necessary to
create a counter-clockwisgc segment. The placement, length, radius of curvature, and orientation of the arc
are completely specified by the endpoint and center specifications of the arc segment and the endpoint of the
previous segment (current position). The direction of rotation in the X-Y plane will be counter-clockwise.

Command SyntaxPARCOM<Xend>,<Yend>,<Xcenter>,<Ycenter>

Segment endpoint position specifications may be either absbld)(with respect to user defined segment
start coordinates, or incrementaAB¢), relative to the start of each individual segment. The first two
numbers following theARCOMommand specify the X endpoint and the Y endpoint, respectively.

Center position specifications are always incrementatelative to the start of the arc segment. The last two
numbers following theARCOMommand specify the X center point and Y center point coordinates,
respectively.

UNITS OF MEASURE andSCALING : refer to page 16 or to tt&cLDdescription.

Example:

PV5 ; Set path velocity to 5 units/sec

PA50 ; Set path acceleration to 50 units/sec/sec

PAD100 ; Set path deceleration to 100 units/sec/sec

PSETO,0 ; Set absolute position to 0,0

DEF progl ; Begin definition of path named progl

PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes

PABO ; Set to incremental coordinates

POUT1001 ; Output pattern during first arc: onboard outputs 1 & 4 are
; on and outputs 2 & 3 are off

PARCOMS5,5,0,5 ; Specify incremental X-Y endpoint position and X-Y center
; position for quarter circle counter-clockwise arc

POUT1100 ; Output pattern during second arc: onboard outputs 1 & 2 are

; on and outputs 3 & 4 are off
PARCOPO0,0,5,0 ; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN prog1l ; Execute path progl

OUT0000 ; Turn off the first four onboard outputs
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PARCOP Origin Specified CW Arc Segment

Type Path Contouring Product Rev
Syntax <I>SPARCOP<r>,<r>,<r>,<r> 6K 5.0
Units r = units (scalable by the SCLD value)

Range 0.00000 - %£999,999,999

Default n/a

Response Noresponse - Must be defining a path (DEF)
See Also PARCOMPARCM,PARCP, PRTOL, SCLD, SCALE

The Origin Specified CW Arc SegmemARCOPcommand is used to specify the coordinates necessary to
create a clockwisarc segment. The placement, length, radius of curvature, and orientation of the arc are
completely specified by the endpoint and center specifications of the arc segment and the endpoint of the
previous segment (current position). The direction of rotation in the X-Y plane will be clockwise.

Command SyntaxPARCOP<Xend>,<Yend>,<Xcenter>,<Ycenter>

Segment endpoint position specifications may be either absbha)(with respect to user defined segment
start coordinates, or incrementBA84, relative to the start of each individual segment. The first two
numbers following th€ARCORRommand specify the X endpoint and the Y endpoint, respectively.

Center position specifications are always incrementatelative to the start of the arc segment. The last two
numbers following th€ARCORRommand specify the X center point and Y center point coordinates,
respectively.

UNITS OF MEASURE andSCALING : refer to page 16 or to tfgCLDdescription.

Example: Refer to the PARCOMommand example.

PARCP Radius Specified CW Arc Segment

Type Path Contouring Product Rev
Syntax <I>SPARCP<r><r>,<r> 6K 5.0
Units r = units (scalable by the SCLD value)

Range 0.00000 - *999,999,999

Default n/a

Response No response - Must be defining a path (DEF)

See Also PARCM, PARCOM, PARCOP, PRTOL, SCLD, SCALE

The Radius Specified CW Arc SegmeRARCE command is used to specify the endpoints and the radius of a
clockwisearc segment. The placement, length, radius of curvature, and orientation of the arc are completely
specified by the endpoint and radius specifications of the arc segment and the endpoint of the previous
segment (current position). The direction of rotation in the X-Y plane will be clockwise.

A complete circle cannot be specified witRARCFcommand, because the center is arbitréige the
PARCORrROmmand for circles.

Command SyntaxPARCP<Xend>,<Yend>,<Radius>

Segment endpoint position specifications may be either absbhia)(vith respect to user defined segment
start coordinates, or incrementBA84, relative to the start of each individual segment. The first two
numbers following th€ARCPcommand specify the X endpoint and the Y endpoint, respectively.

Radius specifications are signed values. A positive radius specifies an arc which is 180 degrees or less. A
negative radius specifies an arc which is 180 degrees or more. The last numbersfthReommand
specifies the radius.

UNITS OF MEASURE andSCALING : refer to page 16 or to tf&CLDdescription.

Example: Refer to the PARCMommand example.
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PAXES Set Contouring Axes

Type Path Contouring Product Rev
Syntax <I>PAXES<i><i> <i> <i> 6K 50
Units Each <i>: X axis, Y axis, Tangent axis, Proportional axis

Range i = 1-8 (product dependent)

Default 1,2,0,0

Response No response - Must be defining a path (DEF)

See Also DEF, DRES, END, ERES, PCOMP, PPRO, PRUN, SCLD, TSKAX

The Set Contouring Axe®AXE9 command defines the axes to be used in the current path definition (syntax:
PAXES<Xaxis>,<Yaxis>,<Tangent>,<Proportional> ). The X and Y axes must be specified, but the Tangent
and Proportional axes are optional.

If no axis number is specified for the Tangent or Proportional axes, it signifies that the Tangent or
Proportional axes are not included in that path definition. The axis specification for the entire path is done
with this command. TheAXEScommand should be given prior to any contour segments.

NOTES

» For products that control only 2 axes of motion, the Tangent and Proportional axes are not available.

* When using scaling (SCALEJ), the units used for path distance, acceleration, and velocity is determined
by the SCLDvalue. For example, suppose you have 2 servo axes (axes 1 & 2) involved in contouring,
both axes use encoder feedback with a resolution of 4000 counts/rev, axis 1 uses a 10:1 (10 turns per
inch) leadscrew and axis 2 uses a 5:1 (5 turns per inch) lead screw, and you want to program in inches.
For this application you would use the SCLD40000,20000 command to establish path motion units in
inches: distance is inches, acceleration is inches/sec/sec, and velocity is inches/sec.

* When not using scaling (SCALEQ, path motion units are based on the resolution (DRESfor steppers,
ERESfor servos) of axis 1. If multi-tasking is used, path motion units are based on the resolution of the
first (lowest number) axis associated with the task (TSKAX.

Example: (see PCOMP

[PC] Position Commanded

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also ERES, [ FB ], GOWHEN, [ PCC], [ PE ], [ PER ], PSET, SCALE,
SCLD, SMPER, TAS, TFB, TPC, TPCC, TPE, TPER

UsePC operator to assign the curremimmanded positiofscalable bysCLD of each axis to a variable, or to
make a comparison against another value. If you ise@Eacommand, the commanded position value will
be offset by th®SETcommand value.

Servo Axes ThePCvalue is measured in encoder or analog input (ANI) counts. The commanded position
(PO and the actual positioF) are used in the control algorithm to calculate the position
error PC- FB = PER) and thereby determine the corrective control signal.

Stepper Axes ThePCvalue is measured in commanded counts (“motor counts”).

UNITS OF MEASURE andSCALING : refer to page 16.

Syntax: VARn=aPCwhere ‘h” is the variable number, and™is the axis, oPCcan be used in an expression
such asF(1PC>5@). ThePCcommand must be used with an axis specifier or it will default to
axis 1 (e.g.1PC, 2PC, etc.).

Example:

VAR1=1PC ; Commanded position for axis 1 is assigned to variable 1
IF(2PC<50) ; If the commanded position for axis 2 is <50, do the IF statement
VAR2=2PC+500 ; Commanded position for axis 2 plus 500 is assigned to variable 2
NIF : End IF statement
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[ PCC] Captured Commanded Position

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a
Range n/a
Default n/a

Response n/a

See Also CMDDIR, ENCCNT, INFNC, [ PC], [ PCMS ], PSET, SCALE, SCLD,
SFB, [ TRIG ], TRGLOT, TPC, TPCC, TTRIG

Use thePCCoperator to assign the captured commanded position of a specific axis to a variable, or to make a
comparison against another value.

Syntax: VARn=aPCCcwhere “n” is the variable number, “a” is the axis, and “c” designates trigger A or B for the axis, or
Mfor the MASTER TRIG input (see table below); or PCCcan be used in an expression such as IF(1IPCCB>2345(@) . The
PCCoperator must be used with an axis specifier or it will default to axis 1 (e.g., 1PCCA 2PCCB 5PCCMetc.).

Trigger Input (Axis 1-4 Dedicated PCC Trigger Input (Axis 5-8 Dedicated PCC

“ TRIGGERS/OUTPUTS” connector) *  Axis Syntax “ TRIGGERS/OUTPUTS” connector) *  Axis Syntax
Pin 23, Trigger 1A 1 1PCCA Pin 23, Trigger 5A 5 S5PCCA
Pin 21, Trigger 1B 1 1PCCB Pin 21, Trigger 5B 5 5PCCB
Pin 19, Trigger 2A 2 2PCCA Pin 19, Trigger 6A 6 6PCCA
Pin 17, Trigger 2B 2 2PCCB Pin 17, Trigger 6B 6 6PCCB
Pin 15, Trigger 3A 3 3PCCA Pin 15, Trigger 7A 7 7TPCCA
Pin 13, Trigger 3B 3 3PCCB Pin 13, Trigger 7B 7 7PCCB
Pin 11, Trigger 4A 4 4PCCA Pin 11, Trigger 8A 8 8PCCA
Pin9,  Trigger 4B 4 4PCCB Pin9,  Trigger 8B 8 8PCCB

* The number of trigger inputs available varies by product (refer to your product’s Installation Guide).

To use an axis position captured with the MASTER TRIG input, use aPCCMwhere “a” can be any axis number.

About Position Capture: The commanded position can be captured only by a trigger input that is defined as
“trigger interrupt” input with theNFNCi-H command (seBNFNC for details). Each trigger input, when
configured as a “trigger interrupt” input, is dedicated to capture the position of a specific axis (see table
above). When a “trigger interrupt” input is activated, the commanded position of the dedicated axis is
captured and the position is available through the use #fdbeperator and thePCCdisplay command.

Note for Stepper Axes By default, stepper axes capture only the commanded position. However, if the axis
has Encoder Capture Mode enabled witheBR€CNTcommand, only the encoder position is captured.

Position Capture Status, Longevity of Captured PositionUse theTTRIG andTRIG commands to ascertain

if a trigger interrupt input has been activatetRIG displays the status as a binary report, BRI is an
assignment/comparison operator for using the status information in a conditional expression (€., in an
statement). Once the captured commanded position value is assigned/comparedhgi¢ofierator, the
TTRIG/TRIG status bit for that trigger input is cleared; but the position information remains available until it is
overwritten by a subsequent position capture from the same trigger input.

Position Capture Accuracy. The commanded position capture accuracy is +1 count.

Scaling and Position Offsetlf scaling is enabledSCALE), the commanded position is scaled by the
distance scaling factosCLD. If scaling is not enableCALE®, the value assigned will be actual
commanded counts. If you issu@SET (establish absolute position reference) command, any previously
captured commanded positions will be offset byRBET command value.

Example:

INFN%l-H ; Assign trigger input 1A as trigger interrupt input for axis 1

INFNC3-H ; Assign trigger input 2A as trigger interrupt input for axis 2

VAR1=1PCCA ; Assign captured commanded position of axis 1 to variable 1
; (position was captured when trigger input 1A became active)

IF(2PCCA<40) ; If the captured commanded position on axis 2

; (captured when trigger input 2A became active) is
; less than 40, do the IF statement
VAR2=1PCCA+10 ; Add 10 to the captured commanded position on axis 1
; (captured when trigger input 1A became active) and
; assign the sum to variable #2
NIF ; End IF statement
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[ PCE] Position of Captured Encoder

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also CMDDIR, ENCCNT, ENCPOL, INFNC, [ PCMS ], [ PE ], PSET, SCALE,

SCLD, SFB, TPCE, [ TRIG ], TRGLOT, TTRIG

Use thePCEoperator to assign the captured encoder position of a specific axis to a variable, or to make a
comparison against another value.

Syntax: VARn=aPCEcwhere “n” is the variable number, “a” is the axis, and “c” designates trigger A or B for the axis, or
Mfor the MASTER TRIG input (see table below); or PCEcan be used in an expression such as IF(1IPCEB>2345@) . The
PCEoperator must be used with an axis specifier or it will default to axis 1 (e.g., 1PCEA 2PCEB 5PCEM etc.).

Trigger Input (Axis 1-4 Dedicated PCE Trigger Input (Axis 5-8 Dedicated PCE

“ TRIGGERS/OUTPUTS” connector) *  Axis Syntax “ TRIGGERS/OUTPUTS” connector) *  Axis Syntax
Pin 23, Trigger 1A 1 1PCEA  Pin23, Trigger 5A 5 SPCEA
Pin 21, Trigger 1B 1 1PCEB  Pin21, Trigger 5B 5 5PCEB
Pin 19, Trigger 2A 2 2PCEA  Pin19, Trigger 6A 6 6PCEA
Pin 17, Trigger 2B 2 2PCEB  Pin 17, Trigger 6B 6 6PCEB
Pin 15, Trigger 3A 3 3PCEA  Pin15, Trigger 7A 7 7PCEA
Pin 13, Trigger 3B 3 3PCEB  Pin13, Trigger 7B 7 7PCEB
Pin 11, Trigger 4A 4 4PCEA  Pin11, Trigger 8A 8 8PCEA
Pin9,  Trigger 4B 4 4PCEB  Pin9,  Trigger 8B 8 8PCEB

* The number of trigger inputs available varies by product (refer to your product’s Installation Guide).

To use an axis position captured with the MASTER TRIG input, use aPCEMwhere “a” can be any axis number.

About Position Capture: The encoder position can be captured only by a trigger input that is defined as
“trigger interrupt” input with theNFNCi-H command (seeNFNC command). Each trigger input, when
configured as a “trigger interrupt” input, is dedicated to capture the position of a specific axis (see table
above). When a “trigger interrupt” input is activated, the encoder position of the dedicated axis is captured
and the position is available through the use oPtbEoperator and thEPCEdisplay commandStepper

Axes By default, stepper axes capture only the commanded position. To capture the encoder position, the
axis must be in the Encoder Capture Mode BB¢@CNTcommand).

Position Capture Status, Longevity of Captured PositionUse theTTRIG andTRIG commands to ascertain

if a trigger interrupt input has been activat€tiRIG displays the status as a binary report, BRI is an
assignment/comparison operator for using the status information in a conditional expression (€f., in an
statement). Once the captured encoder position value is assigned/comparedrdthaperator, the

TTRIG/TRIG status bit for that trigger input is cleared; but the position information remains available until it is
overwritten by a subsequent position capture from the same trigger input.

Position Capture Accuracy. The encoder position capture accuracy is +1 encoder count.

Scaling and Position Offsetlf scaling is enabledSCALEY), the encoder position is scaled by the distance
scaling factor $CLD. If scaling is not enableCALEQ, the value assigned will be actual encoder counts. If

you issue #@SET (establish absolute position reference) command, any previously captured encoder positions
will be offset by the>SET command value.

Example:

INFNC1-H ; Assign trigger input 1A as trigger interrupt input for axis 1
INFNC3-H ; Assign trigger input 2A as trigger interrupt input for axis 2
VAR1=1PCEA ; Assign captured encoder position of axis 1 to variable 1

; (position was captured when trigger input 1A became active)
IF(2PCEA<4000) ; If the captured encoder position on axis 2

; (captured when trigger input 2A became active) is

: less than 4000, do the IF statement
VAR2=1PCEA+10 ; Add 10 to the captured encoder position on axis 1

; (captured when trigger input 1A became active) and

; assign the sum to variable #2
NIF : End IF statement
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[ PCME ] Position of Captured Master Encoder

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also INFNC, MEPOL, MESND, [ PME ], [ PCMS ], PMECLR, PMESET, TPCME,

TPME, TPCMS

Use thePCMEoperator to assign the captured master encoder position to a variable, or to make a comparison
against another value. The master encoder is connected to the connector labeled “Master Encoder.”

Syntax VARn=PCMBvhere ‘h” is the variable number; ®@CMEcan be used in an expression such as
IF(PCME>23450) .

About Position Capture: The master encoder position can be captured only by the Master Trigger input
(labeled “MASTER TRIG”"), and only when that input is defined as a “trigger interrupt” input with the
INFNC17-H command (se®NFNC command). When the “trigger interrupt” input is activated (active edge),
the master encoder position is captured and the position is available through the usepfat@erator and
the TPCMEisplay command.

Position Capture Status, Longevity of Captured PositionUse theTTRIG andTRIG commands to ascertain

if a trigger interrupt input has been activat€tRIG displays the status as a binary report, BRI is an
assignment/comparison operator for using the status information in a conditional expression (€., in an
statement). Once the captured master encoder position value is assigned/compare@®@itizdperator,
TTRIG/TRIG status bit #17 is cleared; but the position information remains available until it is overwritten by
a subsequent position capture from the master trigger input.

Position Capture Accuracy The master encoder position capture accuracy is +1 encoder count.

Scaling and Position OffsetThePCMEvalue is always in master encoder counts; it is never scaled. If you
issue &?MESET(establish absolute position reference) command, any previously captured master encoder
positions will be offset by theMESETcommand value.

Example:
INFNC17-H ; Assign master trigger as trigger interrupt input for the
; master encoder
VAR1=PCME ; Assign captured master encoder position to variable 1

; (position was captured when master trigger became active)
IF(PCME<4000) ; If the captured master encoder position

; (captured when master trigger input became active) is

; less than 4000, do the IF statement
VAR2=PCME+10 ; Add 10 to the captured master encoder position

; (captured when master trigger input became active) and

; assign the sum to variable #2
NIF ; End IF statement
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[ PCMS ] Captured Master Cycle Position

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a
Range n/a
Default n/a
Response n/a
See Also CMDDIR, ENCCNT, ENCPOL, FOLMAS, INFNC, [ PCC ], [ PCE ],
[ PE], PSET, SCALE, SCLMAS, SFB, TPCMS, [ TRIG ], TRGLOT,
TTRIG

Use thePCMSoperator to assign the captured master cycle position for a specific follower axis to a variable, or
to make a comparison against another value.

PCMY(like PMAS is unique among position assignment variables, because its value rolls over to zero each
time the entire master cycle lengdMCLEN has been traveled. Thus, the captiréiSvalue is essentially a
snap-shot of the position relative to the master cycle at the time of the capture.

The master must be assigned firstHOLMAScommand) before this operator will be useful.

Syntax: VARn=aPCMSavhere “n” is the variable number, “a” is the axis, and “c” designates trigger A or B for the axis, or
Mfor the MASTER TRIG input (see table below); or PCMSan be used in an expression such as IF(1IPCMSB>2311) . The
PCMSoperator must be used with an axis specifier or it will default to axis 1 (e.g., IPCMSA2PCMSB5PCMSMetc.).

Trigger Input (Axis 1-4 Dedicated @ PCMS Trigger Input (Axis 5-8 Dedicated PCMS

“ TRIGGERS/OUTPUTS” connector) *  Axis Syntax “ TRIGGERS/OUTPUTS” connector) * Axis Syntax

Pin23, Trigger 1A 1 1PCMSA  Pin 23, Trigger 5A 5 5PCMSA
Pin 21, Trigger 1B 1 1PCMSB Pin21, Trigger 5B 5 5PCMSB
Pin 19, Trigger 2A 2 2PCMSA  Ppin19, Trigger 6A 6 6PCMSA
Pin 17,  Trigger 2B 2 2PCMSB  Pin17, Trigger 6B 6 6PCMSB
Pin 15,  Trigger 3A 3 3PCMSA Pin15, Trigger 7A 7 7PCMSA
Pin 13, Trigger 3B 3 3PCMSB Pin 13, Trigger 7B 7 7PCMSB
Pin 11, Trigger 4A 4 4PCMSA Pin11, Trigger 8A 8 8PCMSA
Pin9,  Trigger 4B 4 4PCMSB Pin9,  Trigger 8B 8 8PCMSB

* The number of trigger inputs available varies by product (refer to your product’s Installation Guide).

To use a position captured with the MASTER TRIG input, use aPCMSMwhere “a” can be any axis number.

About Position Capture: The master cycle position can be captured only by a trigger input that is defined as
“trigger interrupt” input with theNFNCi-H command (seeNFNC command). Each trigger input, when

configured as a “trigger interrupt” input, is dedicated to capture the position of a specific axis (see table above).
When a “trigger interrupt” input is activated, the master cycle position of the dedicated axis is captured and the
position is available through the use of BE@vSoperator and thePCMdisplay command.

Position Capture Status, Longevity of Captured PositionUse theTTRIG andTRIG commands to ascertain

if a trigger interrupt input has been activat€tiRIG displays the status as a binary report, BRI is an
assignment/comparison operator for using the status information in a conditional expression (€f., in an
statement). Once the captured master cycle position value is assigned/comparedr@thteerator, the
TTRIG/TRIG status bit for that trigger input is cleared; but the position information remains available until it is
overwritten by a subsequent position capture from the same trigger input.

Position Capture Accuracy. The master cycle position is interpolated; the capture accuracys 50
multiplied by the velocity of the axis at the time the trigger input was activated.

Scaling and Position Offsetlf scaling is enabledSCALE1), the master source position is scaled by the

distance scaling factoBCLMAS. If scaling is not enableCALEQ, the value assigned will be actual counts

from the commanded or encoder master source as selected viAtLtMaScommand. If you issueRSET

(establish absolute position reference) command, any previously captured master cycle positions will be offset
by thePSETcommand value.
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PCOMP Compile a Profile or Program

Type
Syntax
Units
Range
Default

Compiled Motion; Path Contouring; PLC Program Product Rev
<I>PCOMP<t> 6K 50
t = text (name of program/path)

Text name of 6 characters or less

n/a

Response n/a
See Also DEF, DRES, END, GOBUF, GOWHEN, MEMORY, PA, PAA, PAD, PADA,

PAB, PARCOM, PARCOP, PARCM, PARCP, PAXES, PEXE, PLOOP, PL,
PLC, PLCP, PLIN, PLN, POUTn, PRUN, SCLD, PUCOMP, PULSE, SCANP,
[ SEG],[ SS], TDIR, TMEM, TRGFN, TSEG, TSS

Use thePCOMRommand to compile multi-axis contours, compile@®BU profiles for individual axes, and
compiledPLCP programs for PLC Scan Mode. (For additional detail on contouring and compiled motion,
refer to the Custom Profiling chapter in fiegrammer's Guidég

“Programs” vs. “Compiled Profiles & Programs”:

* Programs are defined with tbie€FandENDcommands, as demonstrated in the Program
Development Scenario in tiFogrammer's Guide

e Compiled Profiles are defined like programs (usingdBE andENDcommands), but are compiled
with thePCOMREommand and executed with tRRUNcommand. A compiled profile could be a
multi-axis contour (a series of arcs and lines), an individual axis profile (a seGeBof~
commands), or a compound profile (combination of multi-axis contours and individual axis
profiles).

» Compiled PLC programs are defined withF PLCPi andEND compiled withPCOMPand are
normally executed in the PLC Scan Mode with SIGANP

Compiling and Storing Compiled Paths & Programs:

194

Your controller's memory has two partitions: one for storing programs (“program” memory) and one
for storing profiles & program segments compiled withrRk®Mrommand (“compiled” memaory).
The allocation of memory to these two areas is controlled withiEMOREommand.

Programs intended to be compiled are stored in program memory. After they are compiled with the
PCOMRommand, they remain in program memory and the segments (see segment command list
below) from the compiled profile are stored in compiled memory.

» Contouring segmentsPARCYMPARCONMPARCOPPARCRPLIN

» Compiled Motion segmentssOBUFPLOOR GOWHENRGFN POUTAPOUTBPOUTCPOUTD

* PLC Program segments$F , ELSE, NIF, L, LN, OUT EXE PEXE VARI, VARB

TheTDIR command usesCOMPILED AS A PATH” to denote the programs compiled as a compiled
profile, and ‘COMPILED AS A PLC PROGRAM to denote the programs compiled as a PLC programs.
TDIR also reports the amount of program storage available, as doesEieommand. System

status bit #29 indicates that compiled memory is 75% full, and system status bit #30 indicates that
compiled memory is completely full. (U3SSF, TSS andSS to work with system status bits.)

If a compile PCOMJPfails, system status bit #31 (SE®SF, TSS andSS) will be set. This status bit is
cleared on power-up, reset, or after a successful compile. Possible causes for a failed compile are:
« Errors in profile design (e.g., change direction while at non-zero velocity; distance and velocity
equate to < 1 count/system update; preset move profile ends in non-zero velocity).
* Profile will cause a Following error (S8€SF, TFS and FS] commands).
« Out of memory (see system status bit #30).
« Axis already in motion at the time ofPCOMROmmand.
« Loop programming errors (e.g., no matchinigbOPor PLN; more than four embedded
PLOOMENDIoopS).
* PLCPprogram contains invalid commands or command parameters.
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Conditions That Require a Re-Compile (Contouring and Compiled Motion only):
« Ifitis desired to change a compiled path's velocity, acceleration, or deceleration, the values must
be changed and then the path must be re-compiled.
« If the scaling factors are changed, the program must be downloaded again.

e Compiled Motion ONLY: After compilinggCOMPand runningBRUN a compiled profile, the
profile segments will be deleted from compiled memory if you cycle power or iSSESET
command.

COMPILED MOTION

When using compiled loops (PLOOPand PLN), the last segment within the loop must end at zero velocity or
there must be a final GOBUFsegment placed outside the loop. Otherwise an error will result when the
profile is compiled. The error is “ERROR: MOTION ENDS IN NON-ZERO VELOCITY-AXIS n .

PLC PROGRAM EXAMPLE : see PLCPcommand description.

CONTOURING EXAMPLE

DEF progl ; Begin definition of program named progl

PAXES1,2,3,4 ; Setaxes 1, 2, 3, & 4 as the X, Y, Tangent, &
; Proportional axes, respectively

PPRO2.25 ; Proportional axis path ratio = 2.25
e put :

; * MULTIPLE MOTION SEGMENT DEFINITIONS *
; * Here *

END ; End definition of path progl
PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl

COMPILED MOTION EXAMPLE (see profile below)

DEF prog2 ; Begin definition of program named prog2
A10,10 ; Set A, V, and D values for axes 1 and 2
V2,2
D2000,2000
GOBUF11 ; First segment of motion for axes 1 and 2
V4,4 ; New A,V, and D values
AD50,50
D1000,1000
GOBUF11 ; Second segment
END ; End definition of prog2
PCOMP prog2 ; Compile prog2
PRUN prog2 ; Execute prog2
velocity
4
2
| | —> distance
1000 2000 3000

Command Descriptions 195



[ PE ] Position of Encoder

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units Encoder counts, or scaled by SCLD

Range n/a

Default n/a

Response n/a

See Also CMDDIR, ENCCNT, ENCPOL, ENCSND, [ FB ], GOWHEN, INFNC, [ PC]],

[PCE], [ PER], PESET, PSET, SCALE, SCLD, SFB, TFB, TPE

The Position of EncodePE) operator is used to assign one of the encoder register values to a variable, or to
make a comparison against another value. If the encoder has been configured to receive step and direction input
(ENCSNDp thePE operator will report the position as counted from the step and direction signal.

Stepper axes: If thENCCNTImode is enableBE reports the encoder position, butBRCCNTMode (the
factory default setting) theE report represents the commanded position.

| UNITS OF MEASURE andSCALING : refer to page 16 or to tleCLDcommand. |

If you issue @SETcommand, the encoder position value will be offset byPBET command value. If you
are using a stepper axis in tBeSCCNTImode, use theESETcommand instead.

Syntax: VARn=aPEwhere ‘h” is the variable number, and™is the axis, olPE can be used in an
expression such as(1PE>2345@) . ThePE command must be used with an axis specifier or it
will default to axis 1 (e.g1PE, 2PE, etc.).

Example:
VAR1=1PE ; Encoder position for axis 1 is assigned to variable 1
IF(2PE<4000) ; If the encoder count for axis 2 is less than 4000,

; do the IF statement
VAR2=3PE+4000 ; Encoder position for axis 3 plus 4000 is assigned

; to variable 2

NIF ; End IF statement
[ PER ] Position Error
Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a
Range n/a (applicable to servo
Default n/a axes 0n|y)
Response n/a
See Also CMDDIR, DRES, ENCPOL, ERES, SCLD, SFB, SMPER, TAS, TPER, TPE,

TPC

The Position ErrorRER operator is used to assign the current position error of each axis to a variable, or to
make a comparison against another value. The value assigned to the variable or the value against which the
comparison is made is measured in feedback device counts and is scaled by the distance scal@ factor (

if scaling is enabled with th@CALE1command.

The position error is the difference between the commanded position and the actual position read by the
feedback device. This error is calculated every sample period and can be displayed at any timeTir#ER) the
command.

Syntax: VARn=aPERwhere ‘h” is the variable number, and™is the axis, oiPERcan be used in an
expression such a5(1PER>5¢) . ThePERcommand must be used with an axis specifier or it
will default to axis 1 (e.g1PER 2PER etc.).

Example:

VAR1=1PER ; Position error for axis 1 is assigned to variable 1

IF(2PER>2000) ; If the position error for axis 2 is >2000 encoder counts,
; do the IF statement (enable output #4)

OUTXXX1 ; Enable onboard output #4

NIF : End IF statement
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PESET Encoder Absolute Position Reference - Stepper Axes

Type Motion Product Rev
Syntax <I><@>PESET<r><r>,<r>,<r> <r> <r>,<r>,<r> 6K 5.0
Units r = units (absolute position of encoder)

Range +999,999,999.99999 (applicable to stepper
Default n/a axes only)

Response n/a

See Also AXSDEF, ENCCNT, ENCPOL, INFNC, [ PCE ], [ PE ], PMESET, PSET,
SCALE, SCLD, TPCE, TPE

Use thePESETcommand to offset the current absolute encoder position to estabisis@nte position
referencefor the encoder reportIRE, PE, TPCE PCE. NOTE: PESETcan only be used for axes that are
defined as stepper axes with #k¢SDEFcommand. AIIPESETvalues entered are in encoder steps, scalable by
the SCLDvalue if scaling is enabled.

NOTE: If you issue 2ESETcommand, any previously captured encoder positiddENCi-H or LIMFNCi- H
function) will be offset by th@ESETvalue.

Example:
AXSDEF0000 ; Define axes 1-4 as stepper axes
ENCCNT1111 ; Place axes 1-4 in the encoder count referencing mode

PESETO0,0,0,1000 ; Set absolute position on axes 1, 2, and 3 to zero,
; and axis 4 to 1000 units

TPE ; Display the new positions. The new encoder position
; report should be: *TPEO,0,0,1000

PEXE Execute a Compiled Program
Type PLC Mode Compiled Program Execution Product Rev
Units i = Task Number
t = Program Name (6 characters or less)
Range i=1-10
Default n/a
Response n/a
See Also EXE, GOBUF, PCOMP, PLCP, SCANP

Use thePEXEcommand to start a compil@lCP program, compiled contouring path, or compi&oBUF

profile from within a compiledPLCP program. Th&EXEcommand specifies the name of the compiled
program, and the task in which it will be launched. The program namedmEXEcommand need not be
defined or compiled at the time theCP program is compiled; however, the program must be defined and
compiled before th6CANPor PRUNis issued. If no task number is assigned withpaefix, then the task in
which thePLCP program is compiled@COMPwill be the task that runs the compiled program. Note, however,
that thePEXEprogram cannot be executed in the Task Supervisor (task 0).

ThePLCPprogram will ignore th€EXEcommand if a currently running program is detected within the
specified task; therefore, tlREXEcommand can essentially only be used to initiate a new task with the
program it is launching. Like tH8ISELP command, the program launched by REXEcommand will not
interrupt a currently running program, nor will it interrupivValT or T command. Also, if launching a
compiled contouring path @OBURrofile, thePEXEwill not interrupt motion already in progress.

CAUTION : Using theSCANPcommand to run RLCP program in Scan mode will cause #1eCP program to

execute as often as every system update period (2 mREXBcommand used withinRLCP program

running in Scan mode could therefore attempt to launch a program in the specified task as often as every 2 ms.
This may not allow enough time for the program launched in the specified taskABXtBeommand to

complete before the sarREXEcommand is issued again. As stated pth@P program will ignore th@EXE

command if a currently running program is detected or motion is in progress on the participating axes, so
timing must be considered when launching programs witPEx&Ecommand.

To execute a non-compiled program from within a com@ledP program, use thEXE command.

Example:

DEF PLCP1 ; Define PLC program PLCP1

1%PEXE PLCP2 ; Launch compiled program PLCP2 in task 1
END

DEF PLCP2 ; Define PLC program PLCP2

OUT(VARB1) ; Modify outputs

END
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PCOMP PLCP1
PCOMP PLCP2
SCANP PLCP1
VARB1=h0000
TOUT
VARB1=b1010
TOUT

; Compile PLCP1
; Compile PLCP2
; Scan with program PLCP1
; Set VARB1
; Check outputs (response is *TOUT0000_0000_0000_0000)
; Reassign VARB1
; Check outputs again (response is *TOUT1010_0000_0000_0000)

[PI] PI (1)
Type Operator (Trigonometric) Product Rev
Syntax See examples below 6K 5.0
Units n/a
Range n/a
Default n/a
Response n/a
See Also (=1 [+L [-L [*)L [/ [&lL 1) [~ [~1 [ATAN],
[ COS|, IF, [ SIN], [ SQRT], [ TAN], VAR

The PI) command is assigned the value 3.14159265. Thergmaans in 360°. This command is useful
for doing trigonometric functions in radian uniEADIAN command).

Example:

VAR1=PI ; 3.14159265 is assigned to variable 1

VAR2=2 * PI ; 2 piis assigned to variable 2

PL Define Path Local Mode

Type Path Contouring Product Rev
Syntax <I>PL<b> 6K 5.0
Units n/a

Range b = 0 (work coordinates) or 1 (local coordinates)

Default 0

Response No response - Must be defining a path (DEF)

See Also PAB, PLC, PWC

The Define Path Local Mod®)) command is used to specify the use of either the Local coordinate system or
the Work coordinate system. Endpoints are allowed to be specified as absolute positions, and these positions
may either be in the Work or the Local coordinate system. Programming may switch between Local and Work
coordinates before any segment or group of segments.

When switching to Local coordinates, the starting coordinates of the next segment in the Local coordinate
system must be specified with theC command before theL.1 command is issued.

When using the Work coordinate systephd), the starting coordinates of the next segment in the Work
coordinate system may be specified withRieGzommand for the purpose of shifting the Work coordinate
system. If theewacommand is not given, the previous Work coordinate system is used.

Example:
PV5

PA50
PAD100
DEF progl
PAXES1,2
PAB1
PWCO0,0
PLO
PLIN1,1
PLCO,0
PL1
PARCOPO0,0,5,0

PLINO,11
PLCO0,0

PL1
PARCOPO0,0,5,0

PLO

PLINO,O

END

PCOMP progl
PRUN prog1

198

; Set path velocity to 5 units/sec
; Set path acceleration to 50 units/sec/sec
; Set path deceleration to 100 units/sec/sec
; Begin definition of path named prog1
; Set axes 1 and 2 as the X and Y contouring axes
; Set to absolute coordinates
; Specify X and Y data, work coordinates
; Specify work coordinate system
; Specify X-Y endpoint position to create a 45 degree angle line segment
; Specify X and Y data, local coordinates
; Specify local coordinate system
; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc

; Specify X-Y endpoint position to create a 90 degree angle line segment

; Specify X and Y data, local coordinates
; Specify local coordinate system
; Specify incremental X-Y endpoint position and X-Y center
; position for full circle clockwise arc
; Specify work coordinate system
; Specify X-Y endpoint position to create a line segment back to 0,0
; End definition of path progl
; Compile path progl
; Execute path progl
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PLC Define Path Local Coordinates

Type Path Contouring Product Rev
Syntax <I>PLC<r><r> 6K 5.0
Units 1% r = X coordinate units (scalable by the SCLD value)
2" r = Y coordinate units (scalable by the SCLD value)
Range 0.00000 - *999,999,999
Default n/a
Response No response - Must be defining a path (DEF)
See Also PAB, PL, SCLD, PWC, SCALE

The Define Path Local Coordinaté® ) command is used to specify the Local X -Y coordinate data required
for subsequent segment definitionthe Local coordinate system. This command places the X -Y coordinate
value of the Local coordinate system at the beginning of the next segment. (The fiilsthe X coordinate, the
secondkr> is the Y coordinate.) This command must be used befofre.theommand is given.

UNITS OF MEASURE andSCALING: refer to page 16 or to tt&cLDdescription.

Example: Refer to Define Path Local Mode (PL) command example.

PLCP Compiled PLC Program

Type PLC Scan Program Product Rev
Syntax <I>PLCPi 6K 5.0
Units i = number of PLC program

Range 1-99

Default n/a

Response n/a

See Also DEF, ELSE, EXE, IF, L, LN, MEMORY, NIF, OUT, PCOMP, PEXE,

PRUN, PUCOMP, SCANP, TSCAN, VARI, VARB

PLCPis not a command; it is used to identify a PLCP program to be defined@rgPLCP2), compiled
(e.g.,PCOMP PLCP2, and_executed (e.g5CANP PLCP20r PRUN PLCP2. Up to 99 PLCP programs may be
defined, identified aBLCP1, PLCP2, PLCP3, and so on. The purpose of PLCP programs is to facilitate fast
I/O scanning.

The process of creating and executing a PLCP program is:

1. Define the PLCP prograrDEF PLCPi statement, followed by commands from the list below, followed
by END. Only these commands are allowed in a PLCP program:

e IF, ELSE andNIF (conditional branching) — see note below for limitations

e L andLN (loops)

e OUT(turn on a digital output)

e EXE(execute a program in a specific task — @gEXE MOVE

* PEXE(execute a program in a specific task — @@PEXE PLCP)

* VARI (integer variables).

« VARB(binary variables). Bitwise operations are limited to Boolean &h)dBoolean Inclusive Or
(1), and Boolean Exclusive Ot

2. Compile the PLCP prograrR@OMP PLCP). A compiled program runs much faster than a standard
program.

3. Execute the PLCP progra®dANP PLCPi). When the PLCP program is launched withSIGaNP
command, it is executed in the “PLC Scan Mode”. The advantage of the PLC Scan Mode is that the
PLCP program is executed within a dedicated 0.5 ms time slot during every 2 ms system update period.
This gives the PLCP program faster throughput for monitoring and manipulatingaé@ore
information on how the PLCP program is executed WTANR refer to theSCANPcommand
description.

An alternative execution method is to useRRNcommand BRUN PLCPi). This method is similar to
the SCANP PLCPi method, but will only run through the PLCP program once.
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Memory Requirements Most commands allowed in a PLCP program consume one segment of compiled
memory after the program is compiled witBOMPthe exceptions aréARI andVARB(each consume 2
segments) andr statements. EadR conditional evaluation compounded with eitherDor anOR

operator consumes an additional segment (E@\.1=b1 AND 1AS.1=b0) consumes three segments of
compiled memory). The number of compounds is limited only by the memory available.

Conditional Expressions !

 Order of Evaluation. Because only Get Next Conditional
one level of parenthesis is allowed,
the order of evaluation ¢F
conditionals is from left to right. FALSE TRUE
Refer to the flowchart for the
evaluation logic.

Compound = OR? Compound = AND?
« Conditional expressions in a PLC
_ 1 Statement Statement
R‘rogr"am use thie non Scaled Integer Evaluates FALSE Evaluates TRUE
(“raw”) operand values. Examples

of the “raw” operand values are:

— ThePE operator reports encoder counts not scale8®yDand not scaled bgRES

— The ANI operator reports ADC counts from an analog input, not scal&Chyp Assuming the
defaultANIRNG4setting (+/-10V voltage range), 205 ADC counts = 1 volt.

- The DACoperator reports DAC counts (commanded position) not scal8€hbia

The only operands that are not allowed &ii:, COS TAN ATAN VCVT, SQRT VAR TW READ DREAD
DREADEDAT, DPTR andPI .

Programming Example: Refer to the detailed, illustrated example in$i@ANPcommand description.

PLIN Move in a Line
Type Path Contouring Product Rev
Syntax <I><@>PLIN<r><r> 6K 5.0
Units 1% r = X endpoint coordinate (scalable by the SCLD value)

2" r = Y endpoint coordinate (scalable by the SCLD value)
Range 0.00000 - +999,999,999
Default n/a

Response Noresponse - Must be defining apath (DEF)
See Also PAB, PL, PLC, SCLD, PWC,SCALE

The Define Line SegmenPIN) command is used to specify a line segment. The placement, length, and
orientation of the line are completely specified by the endpoint of the line segment and the endpoint of the
previous segment (current position). Segment endpoint position specifications may be either &#gilute (
with respect to the user defined coordinate system, or incremeassd)( relative to the start of each

individual segment.

When thePLIN command is received, the first value is taken as the X endpoint coordinate and the second
value is taken as the Y endpoint coordinate.

UNITS OF MEASURE andSCALING : refer to page 16 or to tf&CLDdescription.

Example: Refer to Define Path Local Mode (PL) command example.
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PLN Loop End, Compiled Motion

Type Compiled Motion Product Rev
Syntax <@>PLN<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b =1 (end loop), 0 or X (don’t end loop)

Default n/a

Response No response; instead ends loop for compiled motion

See Also GOBUF, PCOMP, PLOOP, PRUN, PUCOMP

The Loop End, Compiled MotiorPN) command specifies the end of an axis-specific compiled motion
profile loop, as initiated with theLOOPcommand.

Programming Example: s@&OO0P

PLOOP Loop Start, Compiled Motion
Type Compiled Motion Product Rev
Syntax <@>PLOOP<i><i><i> <i> <i> <i> <> <i> 6K 5.0
Units i = designated number of loops for specified axis
Range 0-2,147,483,647 (2 L)
0 = infinite loop
Default n/a
Response No response; instead starts loop for compiled motion
See Also GOBUF, PCOMP, PLN, PRUN, PUCOMP

ThePLOOPcommand specifies the beginning of an axis-specific profile loop. All subsequent segments defined
before thePLN command are included within that loop. The number in a given axis field specifies the number
of loops to be executed for that axis. If that number is a zero or blank, then the loop will be executed infinitely.
ThePLOOPcommand can be nested up to four levels deep within a program

When using compiled loop®I(OOPandPLN), the last segment within the loop must end at zero velocity or
there must be a fin@dOBURsegment placed outside (after) the loop. Otherwise an error will result when the
profile is compiled. The error iERROR: MOTION ENDS IN NON-ZERO VELOCITY-AXISn ",

ThePLOOPcommand will consume one segment of compiled space

Example:
DEF progl ; Begin definition of progl
Vi ; Set velocity to 1 unit/sec

D1000 : Set distance to 1000 units
GOBUF1 ; Segment of motion sent to buffer
PLOOP3 ; Start loop of the subsequent move profile

V10 ; Set velocity to 10 units/sec
D25000 ; Set distance to 25000 units
GOBUF1 ; First segment within loop sent to buffer

V2 ; Set velocity to 2 units/sec
D1000 : Set distance to 1000 units
GOBUF1 ; Second segment of motion within loop sent to buffer

Vi ; Set velocity to 1 unit/sec

D25000 ; Set distance to 25000 units

GOBUF1 ; Third segment within loop sent to buffer

PLN1 ; Close loop

V.5 ; Set velocity to 0.5 units/sec

D100 ; Set distance to 100 units

GOBUF1 ; Segment of motion sent to buffer (outside loop)
END ; End definition of progl

PCOMP progl ; Compile progl

PRUN progl ; Execute progl
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[ PMAS ] Current Master Cycle Position

Type Following and Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also FMCNEW, FMCP, FOLMAS, FOLMD, [ FS ], GOWHEN, [ PCMS ], SCALE,

SCLMAS, TPMAS, TFS

The PMASoperator is used to assign the master position register value to a variable, or to make a comparison
against another value. This value may be used for subsequent decision making, or for recording the cycle
position corresponding to some other event.

PMASIs unigue among position assignment variables, because its value rolls over to zero each time the entire
master cycle lengtlFMCLENvalue) has been traveled. If it is desire@sIT or GOWHENN a master cycle

position of the next master cycle, one master cycle length (vak@EN should be added to the master

cycle position specified in the argument. This allows commands that sequence follower events through a
master cycle to be placed in a loop. Wt&IT or GOWHEKommand at the top of the loop could execute, even
though the actual master travel had not finished the previous cycle. This is done torMa®value which

is equal to the master cycle length to be specified and reliably detected. WhePMis8vgth IF , UNTIL, or

WHILE arguments, the instantanedWgASvalue is used. Be careful to avoid specifyigASvalues that are

nearly equal to the master cycle lendgthCLEN, because rollover may occur beforeASsample is read.

The master must be assigned firstHOLMAScommand) before this command will be useful.

If scaling is enabledSCALEJ), thePMASvalue is scaled by the master scaling facs@LMAS$. If scaling is
disabled $§CALE®, thePMASvalue is in counts.

Syntax: VARn=aPMASwhere ‘h” is the variable number and “a” is the axis numbePMAScan be used in
an expression such BE§2PMAS>2345@) . ThePMAScommand must be used with an axis
specifier, or it will default to axis 1 (e.0/AR1=1PMASIF(2PMAS>5@@), etc.).

Example: (refer also to FOLENexample #2)
IF(2PMAS>4.3) ; If the master for axis 2 has traveled more than 4.3
; master user units then do the IF statement

OUT.2=b1l ; Set onboard output #2 to 1
NIF : End of IF statement
VAR14=1PMAS ; Set VAR14 to axis 1's master cycle position

202 6K Series Command Reference



[ PME ] Position of Master Encoder

Type Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units Master Encoder counts

Range n/a

Default n/a

Response n/a

See Also MEPOL, MESND, [ PCMH,[ PE], PMECLR, PMESET, TPCME,
TPME

Use thePMEoperator to assign the current master encoder position to a variable, or to make a comparison
against another value. The master encoder is connected to the connector labeled “Master Encoder”. If you
issue &MESETcommand, the encoder position value will be offset byptMESETcommand value. TheME

value is always in encoder counts, it is never scaled.

Syntax: VARn=PMEwhere ‘h” is the variable number, ®Ecan be used in an expression such as

IF(PME>16@03).
Example:
VAR1=PME ; Master encoder position is assigned to variable 1
IF(PME<4000) ; If the master encoder count is less than 4000,

; do the IF statement
VAR2=PME+4000 ; Master encoder position plus 4000 is assigned to variable 2
NIF : End IF statement

PMECLR Clear Master Encoder Absolute Position Reference

Type Motion Product Rev
Syntax <I>PMECLR<r> 6K 5.0
Units r = master encoder counts (not scalable)

Range +999,999,999.99999

Default n/a

Response n/a
See Also MEPOL, MESND, [ PCMH,[ PMHE, PMESET, PSET, TPCME, TPME

Use thePMECLRcommand to remove any offset on the master encoder position reports (offset to master
encoder position is established with fiESETcommand).

Example:
TPME ; Report master encoder position. For the sake of this example,
; let's say the response is *TPME10000 (master encoder is at
; absolute position 10,000).
PMESET20000 ; Change relative position of master encoder with offset
TPME ; Report new master encoder position with offset. New position
; response should now be: *TPME20000 (what was considered
; position 10,000 is now considered position 20,000).
PMECLR ; Clear any offset applied to the master encoder position
TPME ; Report master encoder position with no offsets.
; Response should be: *TPME10000.
PMESET Establish Master Encoder Absolute Position Reference
Type Motion Product Rev
Syntax <I>PMESET<r> 6K 5.0
Units r = master encoder counts (not scalable)
Range +999,999,999.99999
Default n/a
Response n/a

See Also MEPOL, MESND, [ PCMH,[ PMH, PMECLR, PSET, TPCME, TPME

Use thePMESETcommand to offset the current absolute position of the master encoder (connected to the
connector labeled “Master Encoder”) to establiskasolute position referenc&o remove the offset, issue
thePMECLReommand.
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All PMESETvalues entered are in master encoder counts; this value is never scaled.

Example:
TPME ; Report master encoder position. For the sake of this example,
; let's say the response is *TPME10000 (master encoder is at
; absolute position 10,000).
PMESET20000 ; Change relative position of master encoder with offset
TPME ; Report new master encoder position with offset. New position
; response should now be: *TPME20000 (what was considered
; position 10,000 is now considered position 20,000).
PMECLR ; Clear any offset applied to the master encoder position
TPME ; Report master encoder position with no offsets.
; Response should be: *TPME10000.
PORT Designate Destination Communication (“COM”) Port
Type Communication Interface Product Rev
Syntax <I>PORT<i> 6K 5.0
Units i = port number
Range 1 (COM1), 2 (COM2)
NOTE: “COM1” is the “RS-232" or “ETHERNET” connector.
“COM2" is the “RS-232/485" connector.
Default 1
Response n/a
See Also 1, [, BOT, DRPCHK, E, EOL, EOT, ERRDEF, ERRLVL, ERROK, ERRBAD,

LOCK, [READ], WRITE, XONXOFF

The Designate Destination PoRtdR7 command is used to determine which COM port is affected by the
DRPCHKE, ECHQBOT, EOL EOT, ERROKERRBADERRDEFERRLVL andXONOFFEommands. It also
specifies the port to which responses and prompts from stored programs should be sent.

ThePORTcommand also selects the target port through whiciWwgidgEandREADcommands transmit

ASCII text strings. Th®WRITEcommand (as well as all other RP240 commands) will affect the RP240
regardless of theORTcommand setting. If no RP240 is detected, the commands are sent to the COM2 port.
DWRITEtext strings are always terminated with a carriage return.

Example (The PORTcommand can be used to designate EOTparameters for both ports. Assume that port COM1 is
being used to communicate to the controller.)

PORT1 ; Select COM1 for EOT setup
EOT45,49,10 ; EOT for COML1 is -1<If>
TPE ; Send "Transfer Position of Encoder" response to COM1
; using EOT 45,49,10
PORT2 ; Select COM2 for EOT setup
EOT45,50,10 ; EOT for COM2 is -2<If>
TPC ; Send "Transfer Commanded Position" response to COM2

; using EOT 45,50,10

Example (The PORTcommand specifies both port setups and response destinations in a stored program.)

DEF qwe ; Begin definition of qwe

PORT1

EOT45,49,10 ; EOT for COM1 is -1<If>

TPE ; Send "Transfer Position of Encoder” response to COM1
; using EOT 45,49,10

PORT2

EOT45,50,10 ; EOT for COM2 is -2<If>

TPC ; Send "Transfer Commanded Position" response to COM2
; using EOT 45,50,10

END ; End definition of qwe
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POUT Compiled Output

Type Path Contouring; Compiled Motion Product Rev
Syntax <I><B>POUT<n><b><b><b><b> ... 6K 5.0
Units n = axis identifier letter (for compiled motion only);
b = enable bit specific outputs (see page 6)
Range n = A-H for axes 1-8, respectively (for compiled motion only);
b =0 (off), 1 (on), or X (don't change)
Default 0
Response n/a
See Also GOBUF, OUT, OUTEN, OUTENC, OUTLVL, PCOMP, PRUN, PUCOMP

Use thePOUTcommand to control outputs during Contouring Motion or Compiled Motion. The syntax for the
POUTcommand depends on whether you are using it for Contouring or Compiled Motion:

Contouring: POUT Compiled Motion: POUTA(apply output pattern to the profile for axis #1
POUTB(apply output pattern to the profile for axis #2
POUT(apply output pattern to the profile for axis #3
POUTD(apply output pattern to the profile for axis #4
POUTE(apply output pattern to the profile for axis #5
POUTF(apply output pattern to the profile for axis #6
POUTQapply output pattern to the profile for axis #7
POUTHapply output pattern to the profile for axis #8

— — — — — — — —

You may use theouTcommand to control any of the onboard outputs, as well as any outputs on external 1/O
bricks, as long as they are left in the default funct@dTENCI-A). Refer to page 6 to understand how to
address the outputs (onboard and on optional expansion I/O bricks) available on your 6K product.

If you attempt to change the state of an output that is not definedsT@®nNCi-A (general-purpose) output,
the controller will respond with an error messag@TPUT BIT USED AS OUTFNC”) and thePOUT
command will not be executed (but command processing will continue).

If you wish to set only one output value, instead of all outputs, use the bit select (.) operator, followed by the
number of the specified output. Contouring examg#e@©UT.12-1 turns on only output 12 on I/O brick 2.
Compiled Motion example2POUTA.12-1 turns on only output 12 on I/O brick 2 for the axis 1 profile.

ThePOUTcommand consumes one segment of compiled memory.
The programmable outputs are sampled once per “system update” (2 ms).
Contouring ONLY:

ThePOUTcommand specifies the programmable output bit pattern to be applied to the outputs at the
beginning of the next segment and remain throughout that segmemOUfeommand may be issued

before any segment definition command, and will affect all subsequent segments untit@uiew

command is issued. AOUTcommand will not take affect if there is no segment definition command
following it. To change the programmable outputs at the end of a path, the standarddauifput (

command must be used after the path is executed. These segment-defined output patterns are stored as
part of the compiled path definition.

CONTOURING EXAMPLE: Refer to the PARCOMommand example.

COMPILED MOTION EXAMPLES: (see next page)
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COMPILED MOTION EXAMPLES:

OUTFNCS-A ; Default output function for onboard output 3
OUTFNCB6-A ; Default output function for onboard output 6
DEF P1 ; Define program P1
D1000,25000 : Set distance to travel
GOBUF11 ; Motion segments for axes 1 and 2
POUTA.3-1 ; Turn on onboard output 3 when axis 1 travels to 1000 steps
D2000,50000 : New distance commanded
GOBUF11 ; Motion segments for axes 1 and 2
POUTA.3-0 ; Turn off onboard output 3 when axis 1 travels 2000
; additional steps
POUTB.6-1 ; Turn on onboard output 6 when axis 2 travels to 75000 steps
D1000,25000 : New distance commanded
GOBUF11 ; Motion segment for axes 1 and 2
POUTB.6-0 ; Turn off onboard output 6 when axis 2 travels 25000
; additional steps
END ; End program definition
PCOMP P1 ; Compiled program P1
PRUN P1 ; Execute program P1

When executing a Compiled Following profile, th@UTnstatement is always executed as programmed.
Therefore, in order to make sure an output is on for a given motion segment no matter what direction the
master is traveling, you should use tR@UTnstatements (see example below).

POUTA.3-0 ; Turn off onboard output 3 for axis 1 - master going backwards
POUTA.3-1 ; Turn on onboard output 3 for axis 1 - master going forwards
GOBUF1 ; Motion segments for axes 1

POUTA.3-1 ; Turn on onboard output 3 for axis 1 - master going backwards
POUTA.3-0 ; Turn off onboard output 3 for axis 1 - master going forwards

If you desire to “pulse” an output (turn on for a given amount of time), then us®tlieEncommand along
with theGOWHEN(T=n)}command. For example:

POUTA.1-1 ; Turn on onboard output 1

GOWHEN(T=120) ; Wait for 120 milliseconds

POUTA.1-0 ; Turn off onboard output 1

PPRO Path Proportional Axis

Type Path Contouring Product Rev
Syntax <I>PPRO<r> 6K 5.0
Units r = ratio value

Range +0.001 - 1000.000

Default n/a

Response No response - Must be defining a path (DEF)

See Also PAXES

The Path Proportional AxXi®PRQ command is used to specify the proportional axis to path travel ratio. The
proportional axis will keep a position that is proportional to the distance traveled along the X-Y path as the
path is executed. This allows the proportional axis to act as the Z axis in helical interpolation or to control the
motion of any object which moves with distance and velocity proportional to the path.

The PPROcommand should be given prior to any contour segments during a path definition. A negative value
for the proportional axis ratio simply causes motion in the negative direction as path travel in the X-Y plane
gets larger.

Example: (see contouring programming example in the PRUNcommand description)
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PRTOL Path Radius Tolerance

Type Path Contouring Product Rev
Syntax <I>PRTOL<r> 6K 5.0
Units r = allowable radius error (scalable by the SCLD value)

Range +999,999,999.99999

Default 1

Response No response - Must be defining a path (DEF)
See Also PARCM, PARCOM, PARCOP, PARCP, SCLD, SCALE

The Path Radius TolerandeRTOL command is used to specify the allowable radius error that is encountered
when contouring.

The radius error is encountered in one of two ways. The first way is through uséaRibkebr PARCP

commands. This error is the difference between the radius value specifie® ARtbebr PARCPcommand

and the minimum radius implied by the starting point and endpoint. If the radius provided in the command is
smaller than the minimum radius implied by the distance from starting to endpoints and the error is within the
radius tolerance then just enough is added to the radius to make a half circle.

A second way to encounter a radius tolerance error is withbAREONIr PARCORROmmands. This error is

the difference between the radius implied by the start point and center point and the radius implied by the end
point and center point. If the difference in the two radius values is within the radius tolerance specified, then
the center point is moved such that an arc can be traveled through the start point and endgRTOThe
command can be executed many times within a path definition allowing some arcs to be exactly known and
others to be approximated.

If the radius error exceeds tR®TOLvalue, an error message is sent.

UNITS OF MEASURE andSCALING: refer to page 16 or to tt&CLDdescription.

Example:
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
DEFprogl ; Begin definition of path named prog1l
PAXES1,2 ; Set axes 1 and 2 as the X and Y contouring axes
PABO : Set to incremental coordinates
PRTOL0.001 ; Allow 25 steps (0.001 x 25000) radius error
PARCMS5,5,5 ; Specify incremental X-Y endpoint position and radius
; arc <180 degree for quarter circle counter-clockwise arc
PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius
; arc >180 degree for three quarter circle clockwise arc
END ; End definition of path progl
PCOMProgl ; Compile path progl
PRUNprog1 ; Execute path progl
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PRUN Run a Compiled Profile

Type Compiled Motion; Path Contouring; PLC Program Product Rev
Syntax <I>PRUN<t> 6K 5.0
Units t = text (name of path program)
Range text name of 6 characters or less
Default n/a
Response n/a
See Also COMEXC, DEF, END, PCOMP, PUCOMP, GOBUF, PLCP, PLOOP, PLN,
SCANP

Use thePRUNcommand to start execution of a previously compiled program (multi-axis contOB@F

profile, or aPLCPprogram). All the required information about the program or path whose name is specified
in thePRUNcommand has already been stored by the definition commaB8sidEND and compiled by
thePCOMROmMmMand.

Executing compiled contouring a@DBURrofiles: If any of the axes included in the specified path or profile
are not ready, the path will not be executed. An axis is not ready if it is shutdown, moving, or in joystick
mode. When execution of a pre-compiled program begins, all included axes become busy until motion has
completed.

Executing PLC programs: When usiRBUNto execute #LCP program, thé’LCP program is run only once
(as opposed to invoking a continual scan loop when exedeitibg programs with th& CANPcommand).

COMEXCmode must be enabled in order for command processing to continue once a motion invoking
command has been initiated wRRUN If you use theeRUNcommand within a program while Z®OMEXC1

mode, it functions as@Oand returns control back to the original program after the embedded program'’s
motion is started (control is returned to the first command immediately followirRRiiscommand). If in
COMEXC@#ode, command processing will not continue until the motion invoking command has completed its
movement.

CONTOURING EXAMPLE:

DEL progl ; Delete progl

DEF progl ; Begin definition of path named progl

PAXES1,2,3,4 ; Set axes 1,2,3,4 as the X, Y, Tangent, and
; Proportional axes respectively

PPRO2.25 ; Proportional axis path ratio = 2.25

; * Add multiple path segment *

;. * definitions in this *

; * portion of the *

; * program *

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl

COMPILED MOTION EXAMPLE:

@D25000 ; Set distance parameter for all axes

DEL progl ; Delete progl

DEF progl ; Define progl

PLIN1000,1000 ; Line segment on axis 1 and 2

GOBUFxx11 ; Compiled motion on axis 3 and 4

END ; End definition of progl

PCOMP progl ; Compile progl

PRUN prog1l ; Execute progl

TPC ; Check commanded position. A sample response would be:

; "*TPM1000,1000,25000,25000"
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PS Pause Program Execution

Type Program Flow Control Product Rev
Syntax <I>PS 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also C, COMEXR, COMEXS, K, S,[SS], TSS

The Pause Program Executid?8] command pauses execution of commands in the command buffess If a
command is executed, no commands aftePtheill be executed until & command is received. However,
additional commands may still be placed in the command buffer.

ThePS command does not pause motion. In order for motion to be pausedarideheCOMEX$ommands
should be used.

Example:

PS ; Stop execution of command buffer until IC command

MAOXXX : Incremental mode for axis 1

D10000 ; Set distance to 10000 units on axis 1

G0O1000 : Initiate motion on axis 1

D,20000 ; Set distance to 20000 units on axis 2

GO0100 : Initiate motion on axis 2

;* NOTE: *

: * No commands after the PS command will be executed untila!C  *

; * command is received. *

PSET Establish Absolute Position

Type Motion Product Rev
Syntax <I><@>PSET<rI>,<r>,<r>,<r>,<r> <r> <r>,<r> 6K 5.0
Units r = units (absolute position)

Range +999,999,999.99999

Default n/a

Response n/a

See Also CMDDIR, D, ENCPOL, [ FB ], GO, HOM, INFNC, MA, MC, [ PANI ],
[PC],[PCC],[PCE], [PCMS] [PE], PESET, PMESET,
SCALE, SCLD, SFB, TFB, TPANI, TPC, TPCC, TPCE, TPCMS, TPE

Use thePSETcommand to offset the current absolute position to establishsaiute position referenc&o
remove the offset, issue tRSETCLRcommand. AlIPSETvalues entered are in steps, unless scaling is
enabled $CALEJ), in which caseRSET) is multiplied by the distance scale facteC(D.

Steppers — without scaling The PSETcommand will define the current commanded position to be the
absolute position entered. To set an absolute encoder position, B&ESgtrEommand.

Servos — without scaling ThePSET command defines a new absolute position reference. If the drive is
enabled DRIVE), the current commanded position is used as the reference point. If the drive is
disabled, the current feedback device position (selected wittFleommand) is used as the
reference point.

| SERVO AXES

The PSET offset value (per axis) is specific only to the feedback source (per axis) selected
with the last SFB command.

If your application requires switching between feedback sources for the same axis, then you
must select the feedback source with the appropriate SFBcommand and issue a PSETvalue
specific to that feedback source. (Each feedback source can have a separate offset.)

NOTE: If you issue ®@SETcommand, any previously captured positidN&KICi-H or LIMFNCi-H function)
will be offset by thePSETvalue.
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If a software end-of-travel limit has been hit, #&ETcommand will not remove the error condition. The
error condition is removed by commanding motion in the opposite direction.

Example:
PSETO0,0,0,1000 ; Set absolute position on axes 1, 2, and 3 to zero,
; and axis 4 to 1000 units

[ PSHF ] Net Position Shift

Type Following; Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also FOLEN, FOLMAS, FSHFC, FSHFD, SCALE, SCLD, TPSHF

ThePSHFoperator is used to assign to a numeric variable the value of the net (absolute) follower axis position
shift that has occurred since that [BSLEN1command. The position value will be the sum of all shifts

performed on that axis, or axes, including decelerations due to limits, kill, or stop. The shift value is set to
zero each time a neROLEN1command or &OLMASTommand (with a value other than zero) is issued.

If scaling in enabledSCALEY), thePSHFvalue is scaled by the distance scaling facgaL(. If scaling is not
enabled, the value is in commanded counts.

Syntax: VARn=aPSHFwhere ‘h” is the variable number and “a” is the axis numbeR®iFcan be used in
an expression such B§2PSHF>2345@) . ThePSHFcommand must be used with an axis
specifier, or it will default to axis 1 (e.0/AR1=1PSHF, IF(2PSHF>5@@) , etc.).

Example:
IF(2PSHF>4.3) ; If axis 2 has shifted more than 4.3 user units in the
; positive direction, then do the IF statement

OUT.2=b1l ; Turn on onboard output #2

NIF ; End of IF statement

VAR14=3PSHF ; Set VAR14 to follower axis 3's position shift

[ PSLV ] Current Commanded Position of Follower Axis

Type Following; Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also FMCNEW, FMCP, SCLD, SCALE, TPSLV

Use thePSLV operator to assign the follower axis commanded position register value to a variable, or to make
a comparison against another value.

If scaling in enabledSCALEY), thePSLV value is scaled by the distance scaling facgaL(. If scaling is not
enabled, the value is in commanded counts.

Syntax: VARn=aPSLVvwhere ‘h” is the variable number and “a” is the axis numbeR%Irv can be used in
an expression such B§2PSLV>2345@) . ThePSLVcommand must be used with an axis
specifier, or it will default to axis 1 (e./AR1=1PSLV, IF(2PSLV>5@d) , etc.).

Example:
IF(2PSLV>4.3) ; If axis 2 has traveled more than 4.3 user units then do
: the IF statement

OUT.2=b1l ; Turn on onboard output #2
NIF ; End of IF statement
VAR14=3PSLV ; Set VAR14 to follower axis #3's position
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PTAN Path Tangent Axis Resolution

Type Path Contouring Product Rev
Syntax <I>PTAN<i> 6K 5.0
Units i = counts (commanded counts for stepper axes,
encoder or analog input counts for servo axes)
Range +1- 999,999,999
Default 4000
Response No response - Must be defining a path (DEF)
See Also PAXES

The Path Tangent Axis ResolutidfiTAN command is used to specify the Tangent axis resolution. The
Tangent axis will keep an angular position which changes linearly with the direction of travel implied by X
and Y. This allows the Tangent axis to control an object which must stay tangent (or normal) to the direction
of travel.

The Tangent axis resolution is the number of counts (motor steps for steppers; encoder or analog input counts)
in 360 degrees of arc. The Tangent axis resolution does not necessarily equal axis resBiESfm (
steppersgRESor analog input counts/volt for servos), but if the motor directly drove the rotating piece, then
these numbers would be the same.

ThePTANcommand should be given prior to any contour segments during a path definition. A negative value
for the Tangent axis resolution causes rotation in the negative direction as the angle in the X-Y plane gets
larger.

Example:
PV5 ; Set path velocity to 5 units/sec
PA50 ; Set path acceleration to 50 units/sec/sec
PAD100 ; Set path deceleration to 100 units/sec/sec
DEF progl ; Begin definition of path named prog1l
PAXES1,2,3 ; Set axes 1 and 2 as the X and Y contouring axes,
; 3 as the tangent axis
PTAN25000 ; Specify Tangent axis resolution
PABO ; Set to incremental coordinates
POUT1001 ; Output pattern during first arc (onboard outputs)
PARCM5,5,5 ; Specify incremental X-Y endpoint position and radius
; arc <180 degree for quarter circle counter-clockwise arc
POUT1100 ; Output pattern during second arc (onboard outputs)
PARCP5,-5,-5 ; Specify incremental X-Y endpoint position and radius
; arc >180 degree for three quarter circle clockwise arc
END ; End definition of path progl
PCOMP progl ; Compile path progl
PRUN progl ; Execute path progl
OuUT0000 ; Turn off the first four onboard outputs
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PUCOMP Un-Compile a Compiled Profile  (includes Path Uncompile)

Type Compiled Motion; Path Contouring; PLC Program Product Rev
Syntax <I>PUCOMP<t> 6K 5.0
Units t =text (name of path)

Range Text nameof 6 characters or less

Default n/a

Response n/a

See Also DEF, END, GOBUF, MEMORY, PCOMP, PLCP, PRUN, SCANP, TDIR, TMEM,

TSEG, GOBUF, PLOOP, PLN

The Un-Compile FuCOMPcommand is used to delete a previously compie&bMpprogram from the
compiled memory. TheuCOMRommand does not delete the program from program memory.

Example:

PUCOMP progl ; Delete compiled motion segments for progl
DEL progl ; Delete progl

DEF progl ; Begin definition of path named progl
PAXES1,2,3,4 ; Set axes 1,2,3,4 as the X, Y, Tangent, and

; Proportional axes respectively
* Add multiple path segment *

;. * definitions in this *

; * portion of the *

; * program *

END ; End definition of path progl

PCOMP progl ; Compile path progl

PRUN progl ; Execute path progl

PULSE Pulse Width

Type Controller Configuration Product Rev
Syntax <I><@><a>PULSE<r>,<r> <r>,<r>,<r>,<r>,<r> <r> 6K 50
Units r = microseconds ( Us)

Range 0.3,0.5, 1.0, 2.0, 4.0, 8.0, or 16.0 (applicable to stepper
Default 0.3 axes only)

Response PULSE: *PULSEO0.3,0.3,0.3,0.3,0.3,0.3,0.3,0.3
1PULSE: *1PULSEO0.3

See Also AXSDEF, DRES, V

The Pulse WidthRULSE command sets the step output pulse width. The pulse width is described as the time

the pulse is active, @n. The value for the pulse width command is specified in microseconds.

When the pulse width is changed from the default value gi€).the maximum velocity range is reduced. The

amount of reduction is directly proportional to the change in pulse width (see table below).

Pulse Width ( PULSEH Setting Actual Pulse Width Maximum Velocity
DEFAULT - 0.3 ps 0.244 ps 2.048 MHz
0.5 ps 0.484 ps 1.024 MHz
10ps 0.976 ps 512 KHz
2.0 ps 1.953 ps 256 KHz
4.0 s 3.906 ps 128 KHz
8.0 us 7.812 ps 64 KHz
16.0 ps 15.624 ps 32 KHz
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PV Path Velocity

Type Path Contouring or Motion (Linear Interpolated) Product Rev
Syntax <I>PV<r> 6K 5.0
Units r = units/sec (scalable with SCLD)
Range Stepper Axes: 0.00000-2,048,000 (max. depends on SCLD& PULSE)

Servo Axes: 0.00000-6,500,000 (max. depends on SCLD)
Default 1.0000

Response PV: *PV1.0000
See Also GOL, SCLD, SCALE

The Path VelocityRV) command specifies the path velocity to be used in linearly interpolated ne™#s (
and in all contouring moves. In linearly interpolated moves, a path may involve one to four axes, each with its
own distance of travel. In contouring paths, only the X and Y axis are included in the calculation of the path.

For both types of moves, the path velocity refers to the velocity of the load as motion proceeds along the path.
For linearly interpolated moves, the velocity of each individual axis is dependent on the distance it contributes
to the total path traveled by the load. In contouring paths, the velocity of each individual axis is dependent on
the direction of travel in the X- Y planBOTE: The Pvvalue can be altered between path segments, but not
within a path segment.

UNITS OF MEASURE andSCALING : refer to page 16.

Example: Refer to Define Path Local Mode (PL) command example.

PWC Path Work Coordinates
Type Path Contouring Product Rev
Syntax <I>SPWC<r>,<r> 6K 5.0
Units 1% r = X coordinate units (scalable by the SCLD value)
2" r = Y coordinate units (scalable by the SCLD value)
Range +999,999,999.99999
Default 0,0
Response No response - Must be defining a path (DEF)
See Also PAB, PL, PLC, SCLD, SCALE

The Path Work CoordinateBW® command is used to specify the Work X -Y coordinate data required for
subsequent segment definition in the Work coordinate system. This command places the X -Y coordinate
value of the Work coordinate system at the beginning of the next segment. (The-fiisthe X coordinate,

the secondr> is the Y coordinate.)

This command may be used before Ba@command is given for the purpose of shifting the Work coordinate
system. If theewacommand is not given beforePa@command, but was previously set, the original work
coordinate system is used for the subsequent segments.

UNITS OF MEASURE andSCALING: refer to page 16 or to tt&CLDdescription.

Example: Refer to Define Path Local Mode (PL) command example.
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RADIAN Radian Enable

Type Operators  (Trigonometric) Product Rev
Syntax <I>RADIAN<b> 6K 5.0
Units n/a

Range b = 0 (Disable),1 (Enable) or X(don't care)

Default 0

Response RADIAN: *RADIANO

See Also [ ATAN], [ COS], [ PI'], [ SIN], [ TAN], VAR

This operator is used to switch between radians and degrees. The coRAxD#IN1 specifies units in
radians forSIN, COS TAN andATAN The comman®ADIANGspecifies units in degrees f8IN, COS TAN
andATAN

If a value is given in radians and a conversion is needed to degrees, use the formulaT@é@fiang.

Example:
RADIAN1 ; Set trigonometric functions to radian mode
RE Registration Enable
Type Registration Product Rev
Syntax <I><@><a>RE<b><b><b><b><b><b><b><b> 6K 5.0
Units b = 0 (disable), 1 (enable), or X (don't care)
Range n/a
Default 0
Response RE: *REO0000_0000
1RE: *1REO
See Also [ AS ], COMEXC, ENCCNT, [ ER], INFNC, [ PCC], [ PCE],

[ PCMS ], REG, REGLOD, REGSS, TAS, TER, TPCC, TPCE, TPCMS,
TRGLOT, [TRIG ], TTRIG

The Registration Enabl®E) command enables the registration function for the specified axes.

When a registration input (a trigger input assigned the “Trigger Interrupt” function) is activated, the motion
profile currently being executed is replaced bggistration profilewith its own distanceREQ, acceleration

(A & AA), decelerationAD & ADA), and velocity ¥) values. The registration move may interrupt any preset,
continuous, or registration move in progress.

The registration move does not alter the rest of the program being executed when registration occurs, nor does
it affect commands being executed in the background if the controller is operating in the continuous command
execution modeGOMEXCH

Registration moves will not be executed while the motor is not performing a move, while in the joystick mode
(JOY1), or while decelerating due to a stop, kill, soft limit, or hard limit.

How to Set up a Registration Move

1. Configure one of the trigger inputeRG-nA or TRG-nB per axis, olTRG-M) to function as a trigger
interrupt input; this is done with thRFNCi-H command, wherg is the input bit number
representing the targeted trigger input.

2. Specify the distance of the registration move witrRlE&command. For servo axes, the distance
refers to the encoder position (not functional with ANI feedback). For stepper axes, the distance
refers to commanded position.

3. Enable the registration function with tREcommand. Registration is performed only on the axis or
axes with the registration function enabled, and with a non-zero distance specified in the respective
axis-designation field of theEGcommand; the other axes will not be affected. Each trigger has a
distinct move defined for its dedicated axis.

NOTE: The registration move is executed usingah®a, AD, ADA andV values that were in effect
when theREGcommand was entered.
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Registration Move Accuracy(see also Registration Move Status below)

The accuracy of the registration move distance specified witREBeommand i1 count (servo axes:
encoder count; stepper axes: commanded coO@MGICNTOr encoder count ENCCNTL

RULE OF THUMB: To prevent position overshoot, make surertb@distance is greater than 4 ms
multiplied by the incoming velocity.

The lapse between activating the registration input and commencing the registration move (this does not
affect the move accuracy) is less than one position sample period (2 ms).

TheREGdistance will be scaled by the distance scale fagtorpvalue) if scaling is enable$CALEJ).
See page 16 for details on scaling.

Preventing Unwanted Registration Moves (methods)

» Reqgistration Input Debounce: Registration Input Debounce: By default, the registration inputs are
debounced for 24 ms before another input on the same trigger is recognized. (The debounce time is
the time required between a trigger's initial active transition and its secondary active transition.)
Therefore, the maximum rate that a registration input can initiate registration moves is 500 times per
second. If your application requires a shorter debounce time, you can change it RIS Lo
command.

» Registration Single-Shot: TRREGSSommand allows you to program the 6K controller to ignore
any registration commands after the first registration move has been initiated. RefREG 8%
command description for further details and an application example.

» Reugistration Lockout Distance: TREGLODommand specifies what distance an axis must travel
before any trigger assigned as a registration input will be recognized. Refere@hexommand
description for further details and an application example.

Registration Move Status & Error Handling

Axis Status — Bit #28: This status bit is set when a registration move has been initiated by any
registration input (trigger). This status bit is cleared with the @&ommand.

AS.28 ....... Assignment & comparison operator — use in a conditional expression.
TASF......... Full text description of each status bit. (Seg“Move Commanded ” line item)
TAS........... Binary report of each status bit (bits 1-32 from left to right). See bit #28.

Axis Status — Bit #30: If, when the registration input is activated, the registration move profile cannot
be performed with the specified motion parameters, the 6K controller will kill the move in progress and
set axis status bit #30. This status bit is cleared with theG@ammand.

AS.30 ....... Assignment & comparison operator — use in a conditional expression.
TASF......... Full text description of each status bit. (Fe@set Move Overshot " line item)
TAS....ooeeee. Binary report of each status bit (bits 1-32 from left to right). See bit #30.

Error Status — Bit #10: This status bit may be set if axis status bit #30 is set. The error status is
monitored and reported only if you enable error-checking bit #10 witBRROR-ommand (e.qg.,
ERROR.10-1). NOTE: When the error occurs, the controller will branch to the error program (assigned
with theERRORRommand). This status bit is cleared with the @xtommand.

ER.10 ....... Assignment & comparison operator — use in a conditional expression.
TERF......... Full text description of each status bit. (Sa@set Move Overshot " line item)
TER........... Binary report of each status bit (bits 1-32 from left to right). See bit #10.

Trigger Status — Bits #1-17: Trigger status bits are set when a registration move has been initiated by
trigger inputs A or B for each axis, or with the TRIG-M (master trigger) input. This also indicates that
the positions of all axes has been captured. As soon as the captured information is transferred or
assigned/compared, the respective trigger status bit is cleareddset to

TRIG......... Assignment & comparison operator — use in a conditional expression.

TTRIG....... Binary report of each status bit (bits 1-17 from left to right). From left to right the bits
represent trigger A and B for axes 1-8, th¥ if is master trigger M (theMasTER
TRIG” input terminal) — see page 7.
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Example:

In this example (using axis 1), two-tiered registration is achieved. While axis 1 is executing it's 50,000-unit move, trigger
input 1A is activated and executes registration move A to slow the load's movement. An open container of volatile liquid is
then placed on the conveyor belt. After picking up the liquid and while registration move A is still in progress, trigger input
1B is activated and executes registration move B to slow the load to gentle stop.

DEL REGI1 ; Delete program (assume program already resides in memory)

DEF REGI1 ; Begin program definition

INFNC1-H ; Define trigger input 1A (axis 1) as a trigger interrupt input

INFNC2-H ; Define trigger input 1B (axis 1) as a trigger interrupt input

A20 : Set acceleration on axis 1 to 20 units/sec/sec

AD40 : Set deceleration on axis 1 to 40 units/sec/sec

V1 ; Set velocity on axis 1 to 1 unit/sec

1REGA4000 ; Set trigger 1A's registration distance on axis 1 to 4000 units
; (registration A move will use the A, AD, & V values above)

A5 : Set acceleration on axis 1 to 5 units/sec/sec

AD2 ; Set deceleration on axis 1 to 2 units/sec/sec

V.5 ; Set velocity on axis 1 to 0.5 units/sec

1REGB13000 ; Set trigger 1B's registration distance on axis 1 to 13,000 units
; (registration B move will use the A, AD, & V values above)

RE1 ; Enable registration on axis 1 only

A50 : Set acceleration to 50 units/sec/sec on axis 1
AD50 : Set deceleration to 50 units/sec/sec on axis 1
V10 ; Set velocity to 10 unit/sec on axis 1

D50000 ; Set distance to 50000 units on axis 1

GO1 : Initiate motion on axis 1

END ; End program definition

Registration Profile:
1st Registration mark
r (TRG-1A) occurs

2nd Registration mark
r (TRG-1B) occurs

Pick up
container
here

l

\

I N S ——

10,000 20,000 D
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[ READ ] Read a Value

Type Communication Interface or Assignment Product Rev
Syntax ... READi ... (See below) 6K 5.0
Units i = string variable number

Range 1-50

Default n/a

Response n/a

See Also ', PORT, [SS], TSS, VAR, VARS, WRITE

The Read a ValueR€AD command provides the user with an efficient way of storing numeric data read from
the input buffer into a variable. TIREADcommand can be used as part of a numeric variable assignment
statement (e.gAR1=READ} or in another command{d,(READ1),12,1 ). However, th(READcommand
cannot be used in an expression suchiARS=1+READIOr IF(READ1=1) .

Syntax: VARx=READi wherex is the variable number amds the string variable to be sent out to prompt the
user for the numeric information.

Syntax: Command(READi) whereCommandis any command that has a separate field &.4D, V, D, etc.),
andi is the string variable number.

The number attached to the end of READcommand corresponds to the string variable to be sent out the
Ethernet port or the RS-232 or RS-485port, at the time this command is executed. The 6K Series controller
will then wait for numeric data to be sent to its input buffére numeric data must be preceded with an
immediate command identifier and a single quote!'( ). The information read in can be either integer, or

real, and must be terminated by a command delimiterct> , <If> ).

Rule of Thumb for command value substitutions: If the command syntax shows that the command field
requires a real number (denoteddoy ) or and integer value (denoted 4y ), you can use thREAD
substitution (e.gy2,(READ) ).

Example:
VARS1="Enter the count >" ; Place message in string variable #1
VAR2=READ1 ; Prompt with string variable #1, and read data

; into variable #2

; The controller will send this message (string variable #1) to the screen:
; "Enter the count >"

; The user must enter the numeric data preceded by the characters !'.

; For example, 1'82.5 assigns the value 82.5 to numeric variable 2
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REG Registration Distance

Type Registration Product Rev
Syntax <I><@>aREGc<r> 6K 5.0
Units a=axis #

¢ = letter of trigger input

r = distance units (scalable by the SCLD value)
servo axes: always encoder counts (ANI input not allowed)
stepper axes: commanded counts

Range a = 1-8 (depending on product)

c=AorB

r = 0.00000 to 419,430,000.00000 (positive direction only)
Default 0 (do not make a registration move)

Response 1REGA: *1REGAO

See Also [AS], ENCCNT, [ER], [ PCC], [ PCE], [ PCMS ], RE,
REGLOD, REGSS, SCALE, SCLD, [ SS ], TAS, TER, TPCE, TRGLOT,
[TRIG], TTRIG

The Registration Distanc®EQ command specifies the distance the corresponding axis will travel after
receiving a registration input (trigger A or B). ExamplREGA4000sets up a 4000-count registration move
on axis 1 to be initiated when trigger input 1A is activated.

Servo Axes: REGvalue always represents encoder counts (registration cannot be used with analog input
feedback).

Stepper Axes:REGvalue represents commanded counts.

Trigger Input (Axis 1-4 Dedicated REG Trigger Input (Axis 5-8 Dedicated REG

“ TRIGGERS/OUTPUTS” connector) *  Axis Syntax “ TRIGGERS/OUTPUTS” connector) *  Axis Syntax
Pin 23, Trigger 1A 1 1REGA  Pin23, Trigger 5A 5 5REGA
Pin 21, Trigger 1B 1 1REGB  Pin21, Trigger 5B 5 5REGB
Pin 19, Trigger 2A 2 2REGA  Pin19, Trigger 6A 6 6REGA
Pin 17, Trigger 2B 2 2REGB  Pin17, Trigger 6B 6 6REGB
Pin 15, Trigger 3A 3 3REGA  Pin15, Trigger 7A 7 7TREGA
Pin 13, Trigger 3B 3 3REGB  Pin 13, Trigger 7B 7 7REGB
Pin 11, Trigger 4A 4 4REGA  Pin11, Trigger 8A 8 8REGA
Pin9,  Trigger 4B 4 4REGB  Pin9,  Trigger 8B 8 8REGB

* The number of trigger inputs available varies by product (refer to your product’s Installation Guide).

The registration move is executed usingAhaA, AD, ADA andV values that were in effect when tREG
command was entered.

RULE OF THUMB: To prevent position overshoot, make surertb@distance is greater than 4 ms
multiplied by the incoming velocity.

The registration distance remains set until you change it with a subse@@m@mmand. Registration
distances outside the valid range are flagged as an error, returning the messsge DATA-FIELD x,
wherex is the field number.

UNITS OF MEASURE andSCALING: refer to page 16.

For additional details on Registration (including programming examples), refer tRéhgommand
description and to the Registration section inRhegrammer's Guide
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REGLOD Registration Lock-Out Distance

Type Registration Product Rev
Syntax <I><@>REGLOD<r>,<r>,<r>,<r>,<r>,<r> <r> <r> 6K 50
Units r = distance units (scalable by SCLD)
Range 0.00000 to +999,999,999.99999
Default 0
Response REGLOD: *REGLODO0,0,0,0,0,0,0,0
1REGLOD: *1REGLODO
See Also INFNC, RE, REG, REGSS, SCLD, TRGLOT

TheREGLOXommand specifies the distance an axis must travel before its registration input will be
recognized. If scaling is enable®JALEY), the lock-out distance is scaled by 8@ Dvalue.

Stepper axes The lock-out distances are measured incrementally from the start of motion to the commanded
position.

Servo axesThe lock-out distances are measured incrementally from the start of motion to the actual position
(as measured by the position feedback device), not the commanded position.

Example (single axis, stepper):

A print wheel uses registration to initiate each print cycle. From the beginning of motion, the controller should ignore all
registration marks before traveling 2000 steps. This is to ensure that the unit is up to speed and that the registration mark
is a valid one.

DEL REGI3 ; Delete program (in case program already resides in memory)
DEF REGI3 ; Begin program definition

INFNC1-H ; Trigger capture mode for trigger 1A on axis 1
RE1 ; Enable registration

V2 ; Set registration move to a velocity of 2 revs/sec
1REGA2500 ; and a distance of 2500 steps

REGLOD2000 ; Set registration lockout distance to 2000 steps
MC1 ; Start a mode continuous move

Vi ; move at a velocity of 1 rps

GO1 ; Initiate motion

END ; End program definition

Registration Profile:

1st Registration mark occurs
after 1500 steps, but the

A registration 2nd Registration
vV move does not l f mark occurs after
3000 steps.

occurbecause
2—| thelockout

distance is set
to 2000 steps.

\ 4

H
|

° t

To check the status of the registration input:

> ITTRIG.1 Check to see of trigger interrupt input 1A has been activated
*0 Indicates registration move has not happened on any axis
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REGSS Registration Single-Shot

Type Registration Product Rev
Syntax <I><@>REGSS<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a
Range b=0 (Disable), 1 (Enable), or x (don't care)
Default 0
Response REGSS: *REGSS0000_0000

1REGSS: *1REGSS0

See Also RE, REG, REGLOD

The Registration Single ShaREGS$ command sets the registration such that only one registration move will
take place for the specified axis. This allows the user to prevent any other trigger from interrupting the
registration move in progress.@ocommand will reset the “one shot” condition.

Example — Option A :

A user has a line of material with randomly spaced registration marks. It is known that the first mark must initiate a
registration move, and that each registration move cannot be interrupted or the end product will be destroyed. Since the
distance between marks is random, it is impossible to predict if a second registration mark will occur before the first
registration move has finished.

DEL REGI2 ; Delete program (in case program already resides in memory)
DEF REGI2 ; Begin program definition
INFNC1-H ; Trigger capture mode for trigger 1A on axis 1
RE1 ; Enable registration
V2 ; Set registration move to a velocity of 2 rps
AD.5 ; a deceleration of 0.5 rev/sec/sec
1REGA20000 ; and a distance of 20000 steps
MC1 ; Start a mode continuous
V1 ; move at a velocity of 1 rps
GO1 ; Initiate motion
END ; End program definition
Registration Profile:
v i 1st Registration 2nd Registration
mark acours 1 v mark occurs The first registration move

\

H is pre-empted by a second
registration input.

Example — Option B (introducing “single-shot” registration):
In order to stop the second registration from occurring, REGSSan be used:

DEL REGI2b ; Delete program (in case program already resides in memory)
DEF REGI2b ; Begin program definition
INFNC1-H ; Trigger capture mode for trigger 1A on axis 1
RE1 ; Enable registration
V2 ; Set registration move to a velocity of 2 rps
1REGA20000 ; and a distance of 20000 steps
REGSS1 ; Enable registration single shot mode
MC1 ; Start a mode continuous
V1 ; move at a velocity of 1 rps
GO1 ; Initiate motion
END ; End program definition
Registration Profile:
v 4 1st Registration 2nd Registration
mark occurs 1

v mark occurs Because of REGSSthe

first registration move is
NOT pre-empted by the
second registration input.
The registration “single
shot” willbe resetwhen
you issue a new motion
command (GQ PRUNetc.).

5 —

t
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REPEAT Repeat Statement

Type Program Flow Control or Conditional Branching Product Rev
Syntax <I>SREPEAT 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also JUMP, UNTIL

The Repeat StatememEPEATY command, in conjunction with théNTIL command, provide a means of
conditional program flow. ThREPEATcommand marks the beginning of the conditional statement. The
commands between tlREPEATand theUNTIL command are executed at least once. Upon reaching the
UNTIL command, the expression contained withinUN&IL command is evaluated. If the expression is false,
the program flow is redirected to the first command afteRe#ErREATcommand. If the expression is true, the
first command after theNTIL command is executed.

Up to 16 levels oREPEAT... UNTIL( ) commands may be nested.

NOTE: Be careful about performing@OThetweerREPEATandUNTIL. Branching to a different location
within the same program will cause the nREPEATstatement encountered to be nested within the
previousREPEATstatement, unless &mMNTIL command has already been encountered JUN®
command should be used in this case.

All logical operatorsAND OR NOT), and all relational operators, >, >=, <, <=, <>) can be used within the
UNTIL expression. There is no limit on the number of logical operators, or on the number of relational
operators allowed within a singNTIL expression.

The limiting factor for theJNTIL expression is the command length. The total character count foNthe
command and expression cannot exceed 80 characters. For example, if you add all the lettexsin the
command and the letters within t)e expression, including the parentheses and excluding the spaces, this
count must be less than or equal to 80.

All assignment operatorg(AD, AS, D, ER IN, INO, LIM, MOYOUT, PC, PCE PCMEPCMSPE, PER SS, TIM,
US V, VEL, etc.) can be used within tiNTIL() expression.

Example:

REPEAT ; Beginning of REPEAT ... UNTIL() loop
GO1110 ; Initiate motion on axes 1, 2, and 3
VAR1=VAR1+1 ; Increment variable 1 by 1

UNTIL(VAR1=12) ; Repeat loop until variable 1 = 12

Command Descriptions 221



RESET Reset

Type Communication Interface Product Rev
Units n/a

Range n/a

Default n/a

Response RESET:  ((power-up message is displayed))

See Also STARTP, TSTAT

The ResetRESET command affects the 6K controller the same as cycling power. The controller's programs
and variables are retained in non-volatile memory; however, all previously entered command values (not
saved in programs or variables) will be reset to factory default values.

NOTE: After sending th&®@ESETor !RESET command to the 6K product, you must wait until you see the
power-up message (actual time varies by product) before communicating with the product.

CAUTION : TheRESETcommand will disconnect an Ethernet connection.

RUN Begin Executing a Program

Type Program or Subroutine Definition Product Rev
Syntax <I>RUN<t> 6K 5.0
Units t = text (hame of program)

Range Text name of 6 characters or less

Default n/a

Response n/a

See Also $, DEF, DEL, END, GOSUB, GOTO

The Begin Executing a ProgramRUN command executes a program defined withtBEcommand. A
program name consists of 6 or fewer alpha-numeric charactereUN@mmmand can be used inside a
program or subroutine. The program can also be run by specifying the name of the program witklont the
command. Th&UNcommand functions similar toGOSUB-ommand in that control returns to the original
program when the called program finishes.

Example:

DEF pick ; Begin definition of program named pick
GO01100 ; Initiate motion on axes 1 and 2

END ; End program definition

RUN pick ; Executes program named pick

pick ; Executes program named pick
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