E Enable Communication

Type Communication Interface Product Rev
Syntax <i_><I>E<b> 6K 50
Units i = unit number set by the ADDR command
Range i=0-99;

b =0 (serial communication off) or 1 (serial communication on)
Default b=1
Response 0_E: *E1

See Also ADDR, BAUD, DRPCHK, ECHO, LOCK, PORT, XONOFF

TheE command allows you to enable and disable serial ports on your 6K controller. To enable all units in
the RS-232 daisy-chain or RS-485 multi-drop at one time, you can uge doenmand. Th@ORT
command determines which COM port is affected byethemmand.

Example:
PORT1 ; Next command affects the COML1 serial port on the 6K product
0_E1 ; Enable serial port for unit with device address 0
ECHO Communication Echo Enable
Type Communication Interface Product Rev
Syntax <I>ECHO<b> 6K 5.0
Units n/a
Range b = 0 (disable), 1 (enable), 2 (echo through other COM port),
3 (echo through both COM ports), or X (don't change)
Default 1
Response ECHO: *ECHOO
See Also 1, [, BAUD, EOL, EOT, ERRLVL, PORT, [ SS ], TSS

The Communication Echo EnableqH® command enables command edhawer-case letters are
converted to upper case and then echd®Hen echo is enabled, commands are echoed character by
character.

In a terminal emulator mode, you may not see the echoed characters on your display when issuing
commands that have a response, because the echoed characters may be overwritten by the response.

ThePORTcommand determines which COM port is affected byethieOCcommand.

The purpose of thECHO2andECHO3options is to accommodate an RS-485 multi-drop configuration in

which a host computer communicates to the “master” 6K controller over RS-232 (COML1 port) and the
master 6K controller communicates over RS-485 (COM2 port) to the rest of the units on the multi-drop. For
this configuration, the echo setup should be configured by sending to the master the following commands
executed in the order shown. In this example, it is assumed that the master's device address is set to 1.
Hence, each command is prefixed with * to address only the master unit.

1 PORT2 Subsequent command affects COM2, the RS-485 port

1 ECHO2 Echo characters back through the other port, COM1

1 PORT1 Subsequent command affects COM1, the RS-232 port

1 ECHO3 Echo characters back through both ports, COM1 and COM2
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EFAIL Encoder Failure Detect

Type Encoder Configuration Product Rev
Syntax <I><@>EFAIL<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b =0 (disable), 1 (enable), or X (don’t change)

Default 0

Response EFAIL: *EFAILO000_0000
1EFAIL: *1EFAILO

See Also [ASX ], [ER ], ERROR, ERRORP, TASX, TER

The Encoder Failure Dete@RAIL ) command enables (1) or disables (0) the monitoring of the encoder
signals to determine if the encoder is functioning properly. If there is no active signal on either Phase A or
Phase B of an axis encoder (i.e., encoder is fully disconnected), this will be detected and can elicit an
appropriate response by programming the unit to monitor and recognize the encoder failure.

If EFAIL is enabled for an axis, and an encoder error is detected, then bit 5 of the extended axis status
register (reported witMASX TASXFandASX) is set to 1. WheBRRORit 17 is set to 1, an encoder failure
occurring on any axis will initiate a jump to the error prograRRORJP

ELSE Else Condition of IF Statement

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

Range n/a

Default n/a

Response n/a

See Also IF, NIF

This command is used in conjunction with tReandNIF commands to provide conditional branching. If
the expression contained within the parentheses dftltemmand evaluates true, then the commands
between thér and theELSE are executed. The commands afterBb8E until theNIF are ignored. If the
expression evaluates false, the commands betwe@&h #ieand theNIF are executed. The commands
betweernF andELSE are ignored. ThELSE command i®ptional and does not have to be included in the
IF statementiF( )...ELSE..NIF commands can be nested up to 16 levels deep.

Programming order: IF( expressiop ...commands.ELSE ...commands.NIF
Example:
IF(IN.1=b1) ; Specify condition: if onboard input #1 is on
T5 : If condition evaluates true, wait 5 seconds
ELSE ; Else part of IF condition
TPE ; If condition does not evaluate true transfer position of
: all encoders
NIF : End IF statement
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ENCCNT Encoder Count Reference Enable

Type Encoder; Controller Configuration Product Rev

Syntax <I><@><a>ENCCNT<b><b><b><b><b><b><b><b> 6K 50

Units b = enable bit

Range 0 (reference the commanded position), (applicable only to
1 (reference the encoder position) or X (don't change) stepper axes)

Default 0 (reference the commanded position)

Response ENCCNT  *ENCCNTO0000_0000
1ENCCNT *1ENCCNTO

See Also AXSDEF, INFNC, LIMFNC, OUTP, [ PCC ], [ PCE ], [ PCME ],
[PE], TPCC, TPCE, TPCME, TPE, TVELA, [ VELA]

UseENCCNTo configure stepper axes to reference either the encoder position or the commanded position
when capturing the position (sB&NCi-H ) and checking the encoder positi®E @ndTPE). When

checking the actual velocityELA andTVELA), ENCCNTdetermines whether the velocity, in units of

revs/sec, is derived with the encoder resolutERE9 or the drive resolutiorDRES. The default setting
(ENCCNTY references the commanded position.

Example:

AXSDEFO00 ; Axes 1 & 2 as steppers; axis 1 has encoder, but axis 2 does not.
INFNC1-H ; Configure trigger 1A as a position capture input for axis 1
INFNC3-H ; Configure trigger 2A as a position capture input for axis 2
ENCCNT10 ; Capture axis 1's encoder position when trigger 1A is activated,

; Capture axis 2's commanded position when trigger 2A is activated.

ENCPOL Encoder Polarity

Type Encoder; Controller Configuration Product Rev
Syntax <I><@><a>ENCPOL<b><b><b><b><b><b><b><b> 6K 50
Units b = polarity bit

Range 0 (normal polarity), 1 (reverse polarity) or X(don't change)

Default 0

Response ENCPOL *ENCPOLO0000000
1ENCPOL *1ENCPOLO

See Also CMDDIR, EFAIL,[  FB], FOLMAS, MEPOL,[ PCE],[ PE],[ PER],
PSET, SFB, TFB, TPE, TPCE, TPER

Servo stability requires a direct correlation between the commanded direction and the direction of the
encoder counts (i.e., a positive commanded direction from the controller must result in positive counts from
the encoder).

If the encoder input is counting in the wrong direction, you may reverse the polarity wiRarOL

command (see programming example below). This allows you to reverse the counting direction without
having to change the actual wiring to the encoder input. For example, if the encoder on axis 2 counted in the
wrong direction, you could issue tB&ICPOLx1command to correct the polarity.

Immediately after issuing ttENCPOLcommand, the encoder will start counting in the opposite direction
(including all encoder position registers). For servo axes, the polarity is immediately changed whether or
not encoder feedback is currently selected witts#F@command.

| NOTE |

Changing the feedback polarity effectively invalidates any existing offset position (PSET)
setting; therefore, you will have to re-establish the PSET position.

TheENCPOLcommand is automatically saved in non-volatile RAM.

NOTE: ENCPOLdoes not affect the Master Encoder (the encoder connected to the “Master Encoder”
connector). To change the polarity of the Master Encoder, uséeth@L.command.

If you wish to reverse the commanded direction of motion, first make sure there is a direct correlation between
commanded direction and encoder direction, then issue the appr@Miai#Rcommand to reverse both the
commanded direction and the encoder direction¢s&@DIRcommand description for full details).
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Example (servo axis):

SFB1

SMPER100

PSETO
1TPE
MAO
D+8000
GO1

1TPE

ENCPOL1
PSETO
DRIVE1

D+8000
GO1
1TPE

: Select encoder feedback for axis 1

; Set maximum position error to 100 units on axis 1

; Define current position of axis 1 as position zero

; *ITPE+O (response indicates encoder #1 is at position zero)

; Select incremental positioning mode
; Set distance to 8,000 units in the positive direction

; Move axis 1. If the encoder polarity is incorrect, the axis will be
; unstable and will stop (drive disabled) as soon as the maximum
; position error of 100 units is reached.

; *1ITPE-100 (response should show that encoder #1 is approximately at
; position -100; the minus sign indicates that the encoder is
; counting in the wrong direction)

; Reverse encoder polarity on axis 1

; Define current position of axis 1 as position zero
; Enable the drive (drive was disabled when the SMPER value was
; exceeded)
; Set distance to 8,000 units in the positive direction

: Move axis 1

; *ITPE+8000 (response shows encoder #1 has moved 8,000 units in the
; positive direction, indicating that the encoder is now counting in
; the correct direction)

ENCSND Encoder Step and Direction Mode

Type
Syntax
Units
Range
Default
Response

See Also

Encoder; Counter Product Rev
<I><@><a>ENCSND<b><b><b><b><b><b><bh><b> 6K 5.0
n/a '
b = 0 (quadrature  signal), 1 (step &direction) or X(don't care)

0

ENCSND: *ENCSNDO0000_0000
1ENCSND: *1ENCSNDO

MESND, [ PE ], SFB, TPE

Use theENCSNommand to change the functionality of one or more of the encoder connectors to accept a
counting source from a step and direction signal, instead of from an encoder quadrature signal. The counter
is reported byPE andTPE If the axis is a servo axis, the step and direction count source is used even

though the feedback source seleci®fel] is an “encoder.”

ENCSNDQ.... (default setting) accept a quadrature signal from an encoder.
ENCSNDL....Accept step and direction signals. The count is registered on a positive edge of a

transition for a signal measured on encoder channel A+ and A- connections. The
direction of the count is specified by the signal on encoder channel B+ and B-
connections. Therefore, you should connect your step and direction input device as
follows: Connect Step+ to A+, Step- to A-, Direction+ to B+, and Direction- to B-.

END

Type
Syntax
Units
Range
Default
Response

See Also

End Program/Subroutine/Path Definition

Program or Subroutine  Definition Product Rev
<I>END 6K 5.0
n/a
n/a
n/a
n/a

$, DEF, DEL, ERASE, GOBUF, GOSUB, GOTO, RUN

TheENDcommand marks the ending point of a program/subroutine/path contour definition. All commands
between th®EFand theENDstatement will be considered in a program, subroutine, or path contour.

Example:
DEF pick
GO01100
END
pick

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

; Execute program named pick
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EOL End of Line Terminating Characters

Type Communication Interface Product Rev
Syntax <I>EQOL<i>,<i><i> 6K 5.0
Units n/a

Range i =0- 256

Default 13,10,0

Response EOL: *EOL13,10,0

See Also 1, [, BOT, EOT, ERRLVL, PORT, WRITE, XONOFF

The End of Line Terminating CharacteED() command designates the characters to be placed at the end

of each line, but not the last line, in a multi-line response. The last line of a multi-line responseelds the
characters. Up to 3 characters can be placed at the end of each line. The characters are designated with their
ASCII equivalent (no character that has a value of zero [J] will be output). For example, a carriage return is
ASCII 13, a line feed is ASCII 10, and no terminating character is designated with a zero.

ThePORTcommand determines which COM port is affected byethecommand.

NOTE: Although you may issue a single command, 1&g AT, each line of the response will have the
EOL characters. The last line in the response will havE@wcharacters. If the response is only
one line long, th&OTcharacters will be placed after the response, na@theharacters.

Character ASCII Equivalent
Line Feed 10
Carriage Return 13
Ctrl-Z 26

For a more complete list of ASCII Equivalents, refer to the ASCII Table in Appendix B.

Example:

EOL13,0,0 ; Place a carriage return after each line of a response

EOT End of Transmission Characters

Type Communication Interface Product Rev
Syntax <!>EOT<i>,<i>,<i> 6K 5.0
Units n/a

Range i =0- 256

Default 13,0,0

Response EOT: *EOT13,0,0

See Also ], [, BOT, EOL, ERRLVL, PORT, WRITE

The End of Transmission Terminating CharacteE@&T command designates the characters to be placed at
the end of every response. Up to 3 characters can be placed after the last line of a multi-line response, or
after all single-line responses. The characters are designated with their ASCII equivalent (no character that
has a value of zero [@] will be output). For example, a carriage return is ASCII 13, a line feed is ASCII 10,
a Ctrl-Z is ASCII 26, and no terminating character is designated with a zero.

ThePORTcommand determines which COM port is affected byeth&command.

NOTE: Although you may issue a single command, kAT, each line of the response will have the
EOLcharacters. The last line in the response will hav&@icharacters. If the response is only
one line long, th&OTcharacters will be placed after the response, na@@heharacters.

Character ASCII Equivalent
Line Feed 10
Carriage Return 13
Ctrl-Z 26

For a more complete list of ASCII Equivalents, refer to the ASCII Table in Appendix B.

Example :
EOT13,10,26 ; Place a carriage return, line feed, and Ctrl-Z after the last line
; of a multi-line response, and after all single line responses
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[ER] Error Status

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 [ ASX], DRFEN, DRFLVL, EFAIL, ERROR, ERRORP, ESTALL, GOWHEN,

INFNC, K, LH, LIMFNC, LS, S, SMPER, STRGTT, TASX, TER, TERF

The Error Statusg§R) command is used to assign the error status bits to a binary variable, or to make a
comparison against a binary or hexadecimal value. To make a comparison against a binary value, the letter b
(b or B) must be placed in front of the value. The binary value itself must only contain ones, zeros, or Xs (1,
@, X, xX). To make a comparison against a hexadecimal value, the letter h (h or H) must be placed in front of
the value. The hexadecimal value itself must only contain the letters A through F, or the numbers @ through 9.

Syntax: VARBn=<i%>ERwheren is the binary variable number, BRcan be used in an expression such
asIF(ER=b11@1) , orIF(ER=h7F) . NOTE: If you are using multi-tasking, be aware that each
task has its own error status register. If you wish to check the error status of a external task (a task
other than the task that is executing Eeoperator), then you must prefix tB® operator to
address the targeted task (e2goERfor the error status of Task 2).

The bit select operator ), in conjunction with the bit number, can be used to specify a specific
error bit. ExamplesVARB1=ER.2 assigns error bit 2 to binary variablelA(ER.2=b1) isa
conditional statement that is true if error bit 2 is set to 1.

The specific error-checking bits must be enabled by the Error-Checking EBEBRBI®R command before
theERcommand will provide an error response — see programming example below.

Multi-Tasking : If you are using multi-tasking, each task has its own error checkingBIROR error status
register ER TER TERF), andERRORMProgram. Regarding axis-related error conditions (e.g., drive fault, end-
of-travel limit, etc.), only errors on the task’s associal&8kKAX axes are detected in its error status register.

The function of each error status bit is shown below.

Bit # Function (1 = Yes; @=No)

1* Stall Detected: Functions when stall detection has been enabled (ESTALL).
2 Hard Limit Hit: Functions when hard limits are enabled (LH).
3 Soft Limit Hit: Functions when soft limits are enabled (LS).
4 Drive Fault: Detected only if the drive is enabled (DRIVE), the drive fault input is enabled (DRFEN, and the drive
fault level is set correctly (DRFLVL.
5 RESERVED (refer to the ERRORommand)
6 Kill Input: When an input is defined as a Kill input INFNCi-C or LIMFNCI-C ), and that input becomes active.
7 User Fault Input: When an input is defined as a User Fault input (INFNCi-F or LIMFNCI-F ), and that input
becomes active.
8 Stop Input: When an input is defined as a Stop input (INFNCi-D or LIMFNCI-D ), and that input becomes active.
9 Enable input is activated (not grounded).
10 Pre-emptive (on-the-fly) GOor registration move profile not possible.
11 ** Target Zone Settling Timeout Period (set with the STRGTTcommand) is exceeded.
12 ** Maximum Position Error (set with the SMPER-ommand) is exceeded.
13 RESERVED
14 Position relationship in GOWHEAIready true when GQ GOL FSHFC or FSHFDwas executed.
15 RESERVED
16 Bad command detected (bit is cleared with TCMDERommand).
17 Encoder failure (EFAIL1 must be enabled before error can be detected; error is cleared by sending EFAILD to
the affected axis).
18 Cable to an expansion /O brick is disconnected, or power to the 1/O brick is lost; error is cleared by reconnecting

the 1/0O brick and issuing the ERROR.18-0 command and then the ERROR.18-1 command.
19-32 RESERVED

*  Stepper axes only
** Servo axes only
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Example:
ERROR111101101
VARB1=ER
VARB2=ER.4
VARB2

IF(ER=b1110X11X1)
TREV

NIF
IF(ER=hF600)

; Enable error-checking bits 1-4, 6, 7, and 9
; Error status assigned to binary variable 1
; Error status bit 4 assigned to binary variable 2
; Response if bit 4 is set to 1:
T FVARB2=XXX1 XXXX_ XXXX XXXX_ XXXX_ XXXX_ XXXX_ XXXX
: If the error status contains 1's for bit locations 1, 2, 3,
16,7, and 9, and a O for bit location 4, do the IF statement
: Transfer revision level
: End if statement
: If the error status contains 1's for bit locations 1, 2, 3,
; 4,6, and 7, and 0's for every other bit location, do the
. IF statement

TREV : Transfer revision level

NIF : End if statement

ERASE Erase All Programs

Type Subroutine  or Program Definition Product Rev
Syntax <I>ERASE 6K 5.0
Units n/a

Range n/a

Default n/a

Response n/a

See Also [ DATP], DEF, DEL, RESET

The Erase All Program&RASE command deletes all programs created wittbiBecommand, including
all data program®ATB. If you do not want to erase all the programs, you can ugzftheommand to
selectively delete programs. TRESETcommand will erase all programs (only in bus-based controllers)
and reset all values to factory defaults.

ERES Encoder Resolution
Type Encoder Configuration Product Rev
Syntax <I><@><a>ERES<i> <i><i> <i> <i>,<i> <i>,<i> 6K 5.0
Units i = counts/rev
Range 1- 65535 (stepper axes); 200 - 1024000 (servo axes)
Default 4000
Response ERES: *ERES4000,4000,4000,4000,4000,4000,4000,4000
1ERES: *1ERES4000
See Also DRES, EFAIL, ENCCNT, ESTALL, TSTAT

Stepper Axes TheEREScommand establishes the number of encoder counts received for a move equal to
the distance set in the drive resoluti@®RES command. If the motor/drive resolution equals
25000 steps/rev, and a 1 revolution move is performed (with sc8id®_g disabled), the
number of encoder counts received back would be the encoder resolutiore®ige A standard
1000-line per revolution encoder gives 4000 counts post-quadrature. If the encoder is coupled to
the back of a motor, tHeERESvalue will be 4000. This value, along with the drive resolution value
(DRES are important for the motion algorithm to correctly interpret move distances, move
velocities, and move accelerations.

Servo Axes The servo system's resolution is determined by the resolution of the encoder used with the
servo drive/motor system. TEEREScommand establishes the number of stepsponts(post
guadrature), per unit of travel. For example, Compumotor’s SM and NeoMetric Series motors with
the “E” encoder option use 1,000-line encoders, and therefore have a 4,000 count/rev post-
guadrature resolution (requirERES4@dW If the encoder is mounted directly to the motor, then to
ensure that the motor will move according to the programmed distance and velocity, the
controller's resolutionHRESvalue) must match the encoder's resolution.
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Resolutions for Compumotor Encoders:

Stepper axes:
¢ -RE, -RC, -EC, and -E Series Encoder&£RES4000
¢ -HJ Series ENcoders: .........ccccvvvvvvnnnnnnns ERES2048
Servo axes:
¢ SM, N or J Series Servo Motors................ SM/N/IxxxxD-xxERES2000

SM/N/IxxxXE-xxxx: ERES4000
Dynaserv (stepper or servo):

© DRIOXXB....ooovoiiiiiiiiiiciiiiic e ERES507904
e DRIXXXE......ccooiiiiiiiiiii, ERES614400
e DRIXXXA.....ooooiiiiiiii ERES819200
¢ DRSXXXB...oooiiiiiiiiiiiiiid ERES278528
e DROSXXXA.....oooiiiiii ERES425894
¢ DMIOXXB....ooiiiiiiiiiiiicc ERES655360
¢ DMIXXXA...iiiiiiiiiiie ERES1024000
¢ DMIOO0AX ...vvieeiiriieeiiiie e ERES655360

Example (axis 1 is stepper axis, axis 2 is servo axis):
SCALEO ; Disable scaling

DEL proga ; Delete program called proga
DEF proga ; Begin definition of program called proga
DRES25000 ; Motor/drive resolution set to 25000 steps/rev on axis 1
; (DRES is used for stepper axes only)
ERES4000,4000 ; Encoder resolution set to 4000 post-quadrature counts/rev on
; axes 1 & 2 (encoder on axis 1 is for stall detection only)
ESTALL1 ; Enable stall detection for the stepper axis (axis 1)
MAOO ; Incremental mode for axes 1 and 2
MCO00 ; Preset mode for axes 1 and 2
A10,12 ; Set the acceleration to 10 and 12 units/sec/sec for axes 1 & 2
V1,1 ; Set the velocity to 1 unit/sec for axes 1 and 2
D100000,80000 ; Set the distance to 100000 and 1000 units for axes 1 and 2
GO11 ; Initiate motion on axes 1 and 2:
; Axis 1 will move 100,000 commanded counts (4 revs).
; Axis 2 will move 80,000 encoder counts (20 revs)
END ; End definition of proga
ERRBAD Error Prompt
Type Communication Interface Product Rev
Syntax <I><@>ERRBAD<i><i><i><i> 6K 5.0
Units n/a
Range i =0- 256
Default 13,10,63,32
Response ERRBAD: *ERRBAD13,10,63,32
See Also BOT, EOT, ERRDEF, ERRLVL, ERROK, PORT, TCMDER

The Error PromptERRBAD command designates the characters to be placed into the output buffer after an
erroneous command has been entered. Up to 4 characters can be placed in the output buffer. These characters
serve as a prompt for the next command. The characters are designated with their ASCII equivalent. For
example, a carriage return is ASCII 13, a line feed is ASCII 10, a question mark is ASCII 63, a space is ASCII

32, and no terminating character is designated with a zero.

ThePORTcommand determines which COM port is affected byElRRBAD:ommand.

For a more complete list of ASCII equivalents, refer to the ASCII Table in Appendix B.

Example:
ERRBAD13,0,0,0 ; Place a carriage return only in the output buffer after
; processing an erroneous command
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ERRDEF Program Definition Prompt

Type Communication Interface Product Rev
Syntax <I><@>ERRDEF<i><i><i><i> 6K 5.0
Units n/a

Range i =0- 256

Default 13,10,45,32

Response ERRDEF: *ERRDEF13,10,45,32

See Also ERRBAD,ERRLVL, ERROK, PORT, XONOFF

The Program Definition PrompERRDEF command designates the characters to be placed into the output
buffer after aEFcommand has been entered. These characters will continue to be placed into the output
buffer after each command until taRBiIDcommand is processed. Up to 4 characters can be placed in the
output buffer. These characters serve as a prompt while defining a program. The characters are designated
with their ASCII equivalent. For example, a carriage return is ASCII 13, a line feed is ASCII 10, a hyphen

is ASCII 45, a space is ASCII 32, and no terminating character is designated with a zero. For a more
complete list of ASCII equivalents, refer to the ASCII Table in Appendix B.

ThePORTcommand determines which COM port is affected byElRRDEFcommand.

Example:
ERRDEF13,0,0,0 ; Place a carriage return only in the output buffer after each
; command in the program definition

ERRLVL Error Detection Level

Type Error Handling Product Rev
Syntax <I>ERRLVL<i> 6K 5.0
Units i - error level settings

Range i=0,1, 2 3, or4

Default 4 if COM port is set up for RS-232C;

0 if COM port is set up for RS-485
Response ERRLVL: *ERRLVL4

See Also EOT, ERRBAD,ERRDEF,ERROK, PORT

The Error Detection LeveERRLVL command specifies the format for etlsponse feedback and error
messages (error messages are listed on page 9 of this manual, and in the Troubleshooting chapter of the
Programmer's Guide Error level 4 is the default error detection level.

ThePORTcommand determines which COM port is affected byERRLVLcommand.

Error Level Description

ERRLVL4 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters and the ERROKcharacters. Error conditions return an error message corresponding
to the error condition followed by the EOTcharacters and the ERRBAxharacters. Program definitions
beginning with the DEFcommand and ending with the ENDcommand place the ERRDEFcharacters in
the output buffer after each command is processed.

ERRLVL3 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters and the ERROKcharacters. Error conditions return only the ERRBAxharacters.
Program definitions beginning with the DEFcommand and ending with the ENDcommand place the
ERRDEFRharacters in the output buffer after each command is processed.

ERRLVL2 All responses are returned as shown in the Response field of the corresponding command, followed by
the EOTcharacters. There are no ERROKcharacters and no error responses.

ERRLVL1 All responses are returned as shown in the Response field of the corresponding command, minus the
command itself, followed by the EOTcharacters. There is no error response.

ERRLVLQD All responses are returned as shown in the Response field of the corresponding command, minus the
command itself and the asterisk, followed by the EOTcharacters. There is no error response.
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ERROK Good Prompt

Type Communication Interface Product Rev
Syntax <I><@>ERROK<i><i><i><i> 6K 50
Units n/a

Range i =0- 256

Default 13,10,62,32

Response ERROK: *ERROK13,10,62,32

See Also ERRBAD,ERRDEF,ERRLVL, PORT, XONOFF

The Good PrompHRROK command designates the characters to be placed into the output buffer after a
command has been entered correctly. Up to 4 characters can be placed in the output buffer. These
characters serve as a prompt for the next command. The characters are designated with their ASCII
equivalent. For example, a carriage return is ASCII 13, a line feed is ASCII 10, a greater than symbol is
ASCII 62, a space is ASCII 32, and no terminating character is designated with a zero. For a more complete
list of ASCII equivalents, refer to the ASCII Table in Appendix B.

ThePORTcommand determines which COM port is affected byelRROKkcommand.

Example:
ERROK13,0,0,0 ; Place a carriage return only in the output buffer after
; processing a valid command

ERROR Error-Checking Enable
Type Error Handling Product Rev
Syntax <I><%>ERROR<b><b>...<b><b> (32 bits) 6K 50
Units n/a
Range b = 0 (disable), 1 (enable), or X(don't change)
Default 0
Response ERROR: *ERRORO0000_0000_0000_0000_0000_0000_0000_0000
bit 11— it 32

See Also [ ASX], DRFEN, DRFLVL, EFAIL, [ ER], ERRORP, ESTALL, GOWHEN,
INFNC, K, LH, LIMFNC, LS, S, TASX, TER, TRGFN

When an error-checking bit is enabl&RROR11...11 ), the operating system will respond to a specific
execution error by doing a GOSUB or a GOTO to the error program defined witRR@Rrommand

(see table below). Each bit corresponds to a different error condition. To enable or disable a specific bit, the
syntax iISERROR.n-b, where " is the error bit number and” is eitherl to enable o@to disable.

| MULTI-TASKING |

If you are operating multiple tasks, be aware that you must enable error conditions (ERRORand
specify an error program (ERRORJfor each task (e.g., 2%ERROR.2-1and 2%ERRORHRFIX for
Task 2). Each task has its own error status register (reported with ER TER and TERBP.
Regarding axis-related error conditions (e.g., drive fault, end-of-travel limit, etc.), only errors on
the task’s associated (TSKAX axes will cause a branch to the task's ERRORRrogram.

Bit # Function (Error bits #13, #15, and #18 - #32 are reserved.) Branch Type
1* Stall Detected: Functions when stall detection has been enabled (ESTALL). GOSUB
ESK must be enabled .

2 Hard Limit Hit: Functions when hard limits are enabled (LH). GOTO if COMEXL@
GOSUB if COMEXL1

3 Soft Limit Hit: Functions when soft limits are enabled (LS). GOTO if COMEXL@
GOSUB if COMEXL1

4 Drive Fault: Detected only if the drive is enabled (DRIVE), the drive fault input is GOTO

enabled (DRFEN, and the drive fault level is set correctly (DRFLVL).

5 Commanded Kill or Commanded Stop (a K, K, <ctrl>K , S, or IS command is sent). 'K = GOTO;
IS = GOTO if COMEXS®J

NOTE IS = GOSUB if
If you want the program to stop, you must issue the HALT command. .COMEXS]butIneed o
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Bit # Function ( Error bits #13, #15, and #18 - #32 are reserved.) Branch Type

6 Input Kill: When an input is defined as a KILL input (INFNCi-C or LIMFNCI-C ), and GOTO
that input becomes active.

7 User Fault Input: When an input is defined as a user fault input (INFNCi-F or GOTO
LIMFNCI-F ), and that input becomes active.

8 Stop Input: When an input is defined as a stop input (INFNCi-D or LIMFNCi-D ),and GOTO
that input becomes active.

9 Enable input is activated (not grounded). GOTO

10 Pre-emptive (on-the-fly) GOor registration move profile not possible at the time of GOSUB
attempted execution.

11 ** Target Zone Settling Timeout Period (set with the STRGTTcommand) is exceeded. GOSUB

12 **  Maximum Position Error (set with the SMPERcommand) is exceeded. GOSUB

14 GOWHEBbnNdition already true when a subsequent GQ GOL, FSHFG or FSHFD GOSUB
command is executed.

16 Bad command detected (bit is cleared with TCMDERommand). GOSUB

17 Encoder failure (EFAIL1 must be enabled before error can be detected; GOSUB

error is cleared by sending EFAILD to the affected axis).

18 Cable to an expansion I/O brick is disconnected, or power to the I/O brick is lost; GOTO
error is cleared by reconnecting the 1/O brick (or restore power to the 1/O brick) and
issuing the ERROR.18-0 command and then the ERROR.18-1 command.

* Stepper axes only; ** Servo axes only
NOTE: Error bits 13, 15, and 19-32 are reserved.

ERRORP Error Program Assignment

Type Error Handling Product Rev
Syntax <I><%>ERRORP<t> 6K 5.0
Units t = text (name of error program)

Range Text name of 6 characters or less

Default n/a

Response ERRORP: *ERRORPerrl
See Also [ ER], ERRLVL, ERROR,TER

Using theERRORR-ommand, you can assign any previously defined program as the error program. For
example, to assign a previously defined program nabR#dsHas the error program, enter tieRRORP CRASH
command. If you later decide not to have an error program, isS&ERR@RP CLREommand; after thERRORP
CLRcommand, no error program will be called until you assign a new one.

The purpose of the error program is to provide a programmed response to certain error conditions (see table
below) that may occur during the operation of your system. Programmed responses typically include actions
such as shutting down the drive(s), activating or de-activating outputs, etc. To detect and respond to the
error conditions, the corresponding error-checking bit(s) must be enabled witRRIEcommand (refer

to theERROR Bit #£olumn in the table below). It is the programmer's responsibility to determine the cause

of the error, and take action based on the error. The error condition can be determined &8ing the

evaluation in anF statement (e.glE(ER=b1X) ). An error program set-up example is provided in the
Programmer's Guide

When an error condition occurs and the associated error-checking bit has been enabledERRiOthe
command, the 6K controller will branch to the error program. Depending on the error condition, the branch
be either a GOTO or GOSUB. If the error condition calls for a GOSUB, then afteRER@RPprogram is
executed, program control returns to the point at which the error occurred. If you do not want to return to
the point at which the error occurred, you can uséithel command to end program execution or you can
use theGOTCcommand to go to a different program. If the error condition calls for a GOTO, there is no
way to return to the point at which the error occurred.
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| MULTI-TASKING |

If you are operating multiple tasks, be aware that you must enable error conditions (ERROIRand
specify an error program (ERRORJfor each task (e.g., 2%ERROR.2-1and 2%ERRORHRFIX for
Task 2). Each task has its own error status register (reported with ER TER and TERF).
Regarding axis-related error conditions (e.qg., drive fault, end-of-travel limit, etc.), only errors on
the task’s associated (TSKAX axes will cause a branch to the task's ERRORRrogram.

The ERRORRssignment is not saved in battery-backed RAM. To ensure tHeERR®@RRSSIgNMent is
retained when you cycle power or issURESETcommang put theERRORFRommand in thetartupprogram
assigned with th6 TARTPcommand.

WHEN TO BRANCH

If you wish the branch to the error program to occur at the time the error condition is
detected, use the continuous command execution mode (COMEXQC) Otherwise, the
branch will not occur until motion on all axes has stopped.

Canceling the Branch to the Error Program:The error program will be continuously called/repeated

until you cancel the branch to the error program. (This is true for all cases except error condition #9, enable
input activated, in which case the error program is called only once.) There are three ways to cancel the
branch:

+ Disable the error-checking bit with tlEBRROR.n-0 command, wheren™ is the number of the error-
checking bit you wish to disable. For example, to disable error checking for the kill input activation (bit
#6), issue thERROR.6-0 command. To re-enable the error-checking bit, isSUERROR.n-1 command.

» Delete the program assigned asERRORProgram DEL <name of program> ).
« Satisfy theHow to Remedy the Erraequirement identified in the table below.

| NOTE

In addition to canceling the branch to the error program, you must also remedy the
cause of the error; otherwise, the error program will be called again when you resume
operation. Refer to the How to Remedy the Error column in the table below for details.

ERROR
Bit # Cause of the Error Branch Typeto ERRORP How to Remedy the Error

1 Stepper axes only: Gosub Issue a GOcommand.
Stall detected (Stall Detection
and Kill On Stall must be
enabled first—see ESTALL
and ESK respectively)

2 Hard Limit Hit (hard limits must If COMEXL&hen Goto; Change direction & issue GOcommand on the
be enabled first—see LH) If COMEXL1then Gosub axis that hit the limit; or issue LH@

3 Soft Limit Hit (soft limits must If COMEXL@hen Goto; Change direction & issue GOcommand on the
be enabled first—see LS) If COMEXL1then Gosub axis that hit the limit; or issue LS@

4 Drive Fault (Detected only if drive  Goto Clear the fault condition at the drive, & issue a
enabled — DRIVE, drive fault input DRIVE1 command for the faulted axis.
enabled — DRFEN and drive fault
level correct — DRFLVL).

5 Commanded Stop or Kill If IK, then Goto; No fault condition is present—there is no error
(whenever a K, IK, <ctrl>K 'S, If!S & COMEXS@ to clear.
or!S command is sent) then Goto;

— See “Commanded Kill or If IS & COMEXS1then If you want the program to stop, you must
Stop” note below. Gosub, but need IC issue the 'HALT command.
6 Kill Input Activated Goto Deactivate the kill input.

(see INFNCi-C or LIMFNCI-C )
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ERROR

Bit # Cause of the Error Branch Typeto ERRORP How to Remedy the Error

7 User Fault Input Activated Goto Deactivate the user fault input, or disable it by
(see INFNCIi-F or LIMFNCI-F ) assigning it a different function.

8 Stop Input Activated Goto Deactivate the stop input, or disable it by
(see INFNCi-D or LIMFNCI-D ) assigning it a different function.

9 Enable input not grounded Goto Re-ground the enable input, and issue a

@DRIVEIcommand.

10 Pre-emptive (on-the-fly) GOor Gosub Issue another GOcommand.
registration move profile not
possible at the time of attempted
execution.

11 Servo Axes Only: Gosub Issue these commands in this order:

Target Zone Timeout (STRGTT STRGTE®Z,DY, GO, STRGTE1
value has been exceeded).

12 Servo Axes Only: Gosub Issue a DRIVE1 command to the axis that
Exceeded Max. Allowable exceeded the allowable position error. Verify
Position Error (set with the that feedback device is working properly.
SMPERommand).

14 GOWHEBbndition already true Goto Issue another GOWHEBbmmand; or issue a
when GQ GOL, FSHFC or IK command and check the program logic
FSHFDexecuted. (use the TRACEand STEPfeatures if

necessary).

16 Bad command detected. Gosub Issue the TCMDERommand.

17 Encoder failure (EFAIL1 must be Gosub Send the EFAIL®Z command to the affected
enabled before error can be axis.
detected).

18 Expansion I/O brick disconnected, Goto Reconnect I/O brick or restore power. Then
or lost power. issue ERROR.18-0 and then ERROR.18-1.

Reserved Bits : Bits 13, 15, and 19-32 are reserved.

Branching Types : If the error condition calls for a GOSUB, then after the ERRORRrogram is executed, program control
returns to the point at which the error occurred. If you do not want to return to the point at which the error occurred, you
can use the HALT command to end program execution or you can use the GOTGcommand to go to a different program. If
the error condition calls for a GOTO, there is no way to return to the point at which the error occurred.

Commanded Kill or Stop : When ERROPit 5 is enabled (ERROR.5-1), a Stop (Sor !S) or aKill (K, K or <ctrl>K )
command will cause the controller to branch to the error program. Note, however, that this error condition does not set an
error bit (ER), because there is no way to clear the error condition upon leaving the error program. Therefore, you should
use the IF(ER=b00000000000000000000000000000000) statement in your error program to determine if the cause
of the error was a commanded kill or stop (i.e., if no error bits are set).

Example:

DEF errl ; Define error program errl

IF(ER=b01) ; If the error is a hard limit, send a message & stop program
: execution

WRITE"Hard Limit Hit" ; Write Hard Limit Hit message

HALT ; Terminate program execution

NIF : End IF statement

IF(ER=b0X1) : If the error is a soft limit, back off the soft limit,
; reset position, & continue

D~,~~,~ ; Change direction in preparation to back off the soft limit

D1,1,11 ; Set distance to 1 step (just far enough to back off the soft
; limit)

GO1111 ; Initiate the 1-step move to back off the soft limit

PSETO0,0,0,0 ; Reset the position to zero

NIF : End IF statement

END ; End definition of error program errl

ERRORP errl ; Set error program to errl. Branch to errl upon receiving a hard
; or soft limit

ERROR01100000 : Set error condition bits to look for hard limit or a soft limit

Command Descriptions 87



ESDB Stall Backlash Deadband

Type Encoder Configuration Product Rev
Syntax <I><@><a>ESDB<i> <i><i> <i> <i>,<i> <i> <i> 6K 5.0
Units i =encoder steps

Range 0- 99,999,999 (applicable only to
Default 0 stepper axes)

Response ESDB: *ESDBO0,0,0,0,0,0,0,0
1ESDB: *1ESDBO

See Also [AS ], DRES, EFAIL, ERES, ESK, ESTALL, TAS

The Stall Backlash DeadbangSDB command establishes the maximum number of encoder steps that a
move can fall behind after a change in direction before stall detection is initiated. If there is no change in
direction, the stall backlash deadband value will not be used to determine if there is a stall condition. To use
the stall backlash deadband, stall detecti#EsTALL) must be enabled.

A stall condition will be recorded by bit 12 of the axis status registerTABeommand can be used to get
the axis status response.

Example : Refer to the enable stall detect (ESTALL) command example.

ESK Kill on Stall
Type Encoder Configuration Product Rev
Syntax <I><@><a>ESK<bh><b><b><b><b><b><b><b> 6K 5.0
Units n/a '
Range b =0 (disable), 1 (enable), or X(don't change) (applicable only to
Default 0 stepper axes)
Response ESK: *ESK0000_0000

1ESK: *1ESKO
See Also DRES, EFAIL, ERES, ESDB, ESTALL

The Kill on Stall ESK) command will immediately stop pulses from being sent to an axis when a stall has
been detected. Stall deteES[ALL) must also be enabled before E&K command will have any affect.

Example : Refer to the enable stall detect (ESTALL) command example.

ESTALL Enable Stall Detect

Type Encoder Configuration Product Rev
Syntax <I><@><a>ESTALL<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b =0 (disable), 1 (enable), or X (don't change) (applicable only to
Default 0 stepper axes)

Response ESTALL: *ESTALLOO00_0000
1ESTALL: *1ESTALLO

See Also [ AS ], DRES, EFAIL, ENCCNT, [ ER ], ERES, ESDB, ESK, TAS, TER

The Enable Stall DetecE§TALL) command determines if stall conditions will be checked.

A stall condition will occur if the actual number of encoder counts received is less than expected for each
motor step output segment. The number of encoder counts expected is determined by dividing the encoder
resolution ERE9 by 100. The motor step output segment is determined by dividing the drive resolution
(DRES by 50.

For example, given an encoder resolutiBRES of 4000 and a drive resolutiobRES of 25000, the
number of encoder counts expected for each motor step output segﬁlﬂ(%htzzo. The motor step
output segment 3% =500. Therefore, during a move, after every 500 motor steps are sent out, the

controller checks to see if it received 40 encoder counts. If it did, then everything is O.K. If not, then a
stall condition exists.

When a stall condition occurs, it is reported in bit 12 inAB@andTAS axis status commands.
To accurately detect a stall, the drive resolutbRES and the encoder resolutioBRES must be properly set.
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Example:

SCALEO ; Disable scaling
DEL proga ; Delete program called proga
DEF proga ; Begin definition of program called proga

DRES25000,25000 ; Motor/drive resolution set to 25000 steps/rev on axes 1 and 2
ERES4000,4000 ; Encoder resolution is 4000 post-quadrature counts/rev, both axes

ENCCNT11 : Use encoder count references for axes 1 and 2

ESDB10,10 ; Stall backlash set to 10 commanded counts on axes 1 and 2
ESTALL11 : Enable stall detection on axes 1 and 2

ESK11 : Enable kill on stall for axes 1 and 2

MAQO ; Incremental positioning mode for axes 1 and 2

MCO00 ; Preset positioning mode for axes 1 and 2

A10,12 : Set the acceleration to 10 and 12 units/sec/sec for axes 1 and 2
V1,1 ; Set the velocity to 1 unit/sec for axes 1 and 2

D100000,250000 ; Set the distance to 100000 and 1000 units for axes 1 and 2
G011 : Initiate motion on axes 1 and 2:

; Axis 1 will move 100000 commanded counts (4 revs)

; Axis 2 will move 250000 commanded counts (10 revs)

; (If, at any time during the above moves any of the actual

; encoder counts fall behind, a stall condition will be flagged,
; and motion will stop on the appropriate axis.)

END ; End definition of proga

EXE Execute a Program From a Compiled Program

Type PLC Scan Program Product Rev

Syntax I%EXEt

Units i = Task Number oK 50
t = Program Name (6 characters or less)

Range i=1-10

Default n/a

Response n/a

See Also INSELP, PCOMP, PEXE, PLCP, SCANP

Use theEXEcommand to start a standard (non-compiled) program from within a corrpitetpbrogram. The
EXEcommand specifies the name of the program, and the task in which it will be launched. The program
named in th&XEcommand need not be defined at the timePth@P program is compiled; however, the
program must be defined before 8@ANPor PRUNis issued. If no task number is assigned withpaefix,

then the task in which tHeLCP program is compiledPCOMPwill be the task that runs the program. Note,
however, that theXE program cannot be executed in the Task Supervisor (task 0).

ThePLCPprogram will ignore th&XEcommand if a currently running program is detected within the specified
task; therefore, thEXEcommand can essentially only be used to initiate a new task with the program it is
launching. Like theNSELP command, the program launched by Ex& command will not interrupt a currently
running program, nor will it interrupt WAIT or T command.

CAUTION : Using theSCANPcommand to run BLCP program in Scan mode will cause #ieCP program

to execute as often as every system update period (2 mgxXEgommand 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 taskeEl¥ ttenmand to
complete before the sarBXE command is issued again. As stated pibeP program will ignore th&€XE
command if a currently running program is detected, so timing must be considered when launching
programs with th&XE command.

To execute a compiled program from within a compite@P program, use theEXEcommand.

Example:

DEF PLCP1 ; Define PLC program PLCP1

IF(IN.1=b1) ; Ifinput 1 is active

3%EXE PROG1 ; Launch program PROG1 in Task 3

ELSE

2%EXE PROG2 ; Otherwise launch program PROG2 in Task 2
NIF

END

PCOMP PLCP1 ; Compile PLCP1

SCANP PLCP1 ; Scan with program PLCP1
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[FB] Value of Current Feedback Device

Type Servo; Assignment or Comparison Product Rev
Syntax See below 6K 5.0
Units See below

Range See below

Default n/a

Response n/a

See Also [ ANI], ANIFB, ANIRNG, CMDDIR, ENCPOL, GOWHEN, [ PANI |,

[ PE], PSET, SCALE, SCLD, SFB, TFB, TPANI

Use theFB operator to assign the value of one of the current feedback devices to a variable or to make a
comparison. Depending on the configuration of3AB command, the feedback device could be an encoder
or an analog input

If you issue @SETcommand, the feedback device position value will be offset bp$Ed command value.

If scaling isnot enabled, the position values returned will be encoder or ANI counts. If scaling is enabled
(SCALEY)), the encoder and ANI values will be scaled bysfieDvalue. For more information on scaling,
refer to page 16.

Syntax: VARn=aFBwheren is the variable number, aads the axis number, &B can be used in an
expression such a5(1FB<6) . An axis specifier must precede #@operator, or it will default
to axis 1 (e.g.YAR1=1FB IF(1FB<2@@J@, etc.).

Example:

SFB1 ; Feedback for axis 1 is encoder #1

VAR6=1FB ; Assign position (scalable) of encoder #1 (axis 1) to variable #6
IF(1FB<500) ; If position (scalable) of encoder #1 (axis 1) is less than 500,

; do the commands following the IF statement until the NIF command
VAR4=1FB+1000 ; Set variable #4 equal to current position of encoder plus 1,000

NIF ; End of IF statement

FFILT Following Filter

Type Following Product Rev
Syntax <I><@><a>FFILT<i> <i>,<i>,<i>,<i> <> <i> <i> 6K 5.0
Units i = filtering level

Range i =01, 2 3, 0r4

Default 0

Response FFILT *FFILTO,0,0,0,0,0,0,0
1FFILT  *1FFILTO

See Also FMAXA, FMAXV, FPPEN

TheFFILT command specifies the bandwidth of the low pass filter applied to the measurements of master
position. This command is to be used in these situations:

« Measurement of master position is contaminated by either electrical noise (when analog input is
the master) or mechanical vibration.

« Measurement noise is minimal, but the motion that occurs on the master input is oscillatory. In
this case, using the filter can prevent the oscillatory signal from propagating into the follower
axis (i.e., ensuring smoother motion on the follower axis).

The table below shows how the value of LT command specifies the low pass filter's bandwidth:

FFILT Setting Low pass Filter Bandwidth

o (no filtering) — default setting
120 Hz

80 Hz

50 Hz

20 Hz

A WNPEFLO

Example:
FFILT1,2 ; Set filtering bandwidth to 120 Hz for axis 1, and 80 Hz for axis 2
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FGADV

Following Geared Advance

Type Following Product Rev
Syntax <I><@><a>FGADV<I>,<r>,<r>,<r>,<r> <r> <r>,<r> 6K 50
Units r = advance distance (scalable)

Range 0.00000-999,999,999 (scalable with SCLD)

Default n/a

Response n/a

See Also FOLMD, FOLRD, FOLRN, [ FS ], FSHFD, GOWHEN, SCLD, TFS

The FGADVcommand provides the ability to super-impose an advance or retard on Following motion. This
is the same ability provided by tR€HFDcommand, except that the super-imposed motion is also geared to
master motion. ThEGADVcommand has the positive or negative “advance” distance as a parameter, but it
initiates motion instead of simply setting up the distance. The shape of the super-imposed profile is
determined by thEOLMDFOLRN andFOLRDcommands (just as a normal preset Following move).

The FGADVcommand profile may be delayed with tat@WHENommand.

A FGADVmove may be performed only while the conditions below exist (Following status bit #23, reported

with theFS, TFS, andTFSF commands, indicates that it i©K to do FGADV move "):
» Master is specified with BOLMAScommand
* Following is enabled with theOLENcommand
» The follower axis is either not moving, or moving at constant ratio in continuous made (

A FGADVmove may not be performed:
e During a presetMCQ move
* In a compiled profile or program

Following StatusgsS, TFS, andTFSF) bit #24 reports if aFGADV move is underway ”.

Example:
COMEXC1
FOLRN25
FOLRD10
FOLMD1000
MC1

D+

FOLEN1

GO
FOLMD500
FOLRN13
WAIT(FS.23=B1)

FGAVD400
WAIT (FS.23=B1)

FGADV-400

; All command processing during motion
; Set numerator of follower-to-master Following ratio
; Set denominator of follower-to-master Following ratio
; Set master distance to 1000 units
; Enable continuous positioning mode
; Set direction to positive
; Enable Following
; Ramp up to a 2.5 to 1 ratio over 1000 master distance units
; Set master distance to 500 units
; Superimposed ratio will be 1.3 (added to 2.5 = 3.8 total)
; Wait for OK to do geared advance
; (in this case, ramp is complete)
; Advance the follower axis 400 counts over a distance
; of 500 master counts
; Wait for OK to do geared advance
; (in this case, FGADV400 super-imposed profile is complete)
; Retard the follower axis 400 counts over a distance of
; 500 master counts (2.5 - 1.3 = 1.2 net ratio)
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FMAXA Follower Axis Maximum Acceleration

Type Following Product Rev
Syntax <I><@><a>FMAXA<I>,<r>,<r>,<r><r> <r> <r>,<r> 6K 5.0
Units r = units/sec/sec

Range r=0.00001 - 39,999,998 (scalable with SCLA) (applicable only to
Default 0.00 (no limit imposed) stepper axes)

Response FMAXA *FMAXA0.0000,0.0000,0.0000,0.0000 ...
1IFMAXA  *FMAXAO0.0000

See Also FFILT, FMAXV, FPPEN, SCLA

TheFMAXAcommand sets the maximum acceleration for follower axesFMAAcommand is scaled by
the SCLAparameter.

As part of a ramp to new ratio, or simply following an accelerating master at constant ratio, a follower may be
required to accelerate. If the required acceleration is largeFWaRrA the follower will begin falling behind

its commanded position. The 6K controller will attempt to make up this position error as soon as the
commanded accel falls beld1AXA In stepper controllers, an error correction velocity is added to that

implied by the commanded ratio.

As with FMAXY FMAXAshould be determined and defined early in the development stage of an application
to prevent any damage to the load on the follower axis when unexpectedly high accelerations are
commanded. The torque available from the follower motor will also be a determining factor in this
parameter in order to prevent motor stalls.

Example:

FMAXA75,100 ;Set axis 1 maximum follower acceleration to 75 user units and axis 2
: maximum acceleration to 100 user units.

FMAXV Follower Axis Maximum Velocity

Type Following Product Rev
Syntax <I><@><a>FMAXV<r>,<r>,<r>,<r>,<r> <r> <r>,<r> 6K 5.0
Units r = units/sec (scalable with SCLV)

Range r = 0.000000-1600000.000000 (applicable only to
Default 0.00 (no limit imposed) stepper axes)

Response FMAXV *FMAXV0.0000,0.0000,0.0000,0.0000 ...
1IFMAXV  *FMAXV0.0000

See Also FFILT, FMAXA, FPPEN, SCLV

The FMAXVcommand sets the maximum velocity at which follower axes may traveEMAg\vcommand
accepts numeric variablegAR as an argument and is scaled by3beVparameter.

Normally in a Following application, the follower velocities will be known based on the normal speed of the
master and the commanded Following ratlBLRNandFOLRD. In some cases, however, the master speed
may be higher than normal, the follower may be commanded to perform a shift move, or some other event
may occur which will cause the follower to travel at a velocity higher than expected. In these cases, the 6K
controller will increase the speed of the follower as necessary to perform the required move, but only up to
theFMAXWalue.

If the commanded speed is higher tiFamXy the follower axis will start falling behind its commanded

position. The 6K controller will attempt to make up this position error as soon as the commanded speed falls
belowFMAXV In stepper controllers, an error correction velocity is automatically added to that implied by the
commanded ratio.

TheFMAXWalue should be determined and defined early in the development stage of an application to
prevent any damage to the load on the follower axis when unexpectedly high velocities are commanded.

Example:
FMAXV15,20 ;Set the axis 1 follower maximum velocity to 15 user units and
; axis 2 follower maximum velocity to 20 user units.
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FMCLEN Master Cycle Length

Type Following Product Rev
Syntax <I><@><a>FMCLEN<r>,<r>,<r>,<r> <r> <r> <r>,<r> 6K 50
Units r = master distance units (scalable)

Range r = 0-999,999,999 (scalable with SCLMAS)

Default 0

Response FMCLEN  *FMCLENO,0,0,0,0,0,0,0
1FMCLEN *1FMCLENO

See Also FMCNEW, FMCP, FOLEN, [ FS ], GOWHEN, [ PMAS ], SCLMAS, TFS,
TPMAS, WAIT

The FMCLENcommand defines the length of the master cycle in user units. This value is scalegtiyMhS
parameter. Numeric variablegAR can be used with this command. The initial valueefdCLENS zero
(FMCLEN{ which means that the default master cycle length is the maximum internal size (4,294,967,296).

The concept of a master cycle may be useful when moves or other events must be initiated at certain master
positions in a repetitive cycle. By specifying a master cycle length, periodic actions may be programmed in

a loop or with subroutines which refer to cycle positions, even if the master runs continuously. It is possible
to program the 6K controller to suspend program operation or delay moves until specified master cycle
positions. The master cycle lengenMCLENshould be defined before the functions which wait for periodic
master cycle positions are used. An axis need not be in Following FOMEN?) to utilize the concept of a

master cycle. Howevemaster positions will not be measured until a master has been assigned with

the FOLMATommand.

Example (refer also to FOLENexample #2):
SCLMAS4000,16000 ; Set the master scale factors: axis 1 = 4000; axis 2 = 16000
FMCLENS,(VAR2) ; Set axis 1 master cycle length to 3 user units, and axis 2

: to the value of variable 2 times the SCLMAS value

FMCNEW  Restart Master Cycle Counting

Type Following Product Rev
Syntax <I><@><a>FMCNEW<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b =0 (do not restart), 1 (restart immediately), or X(don't change)

Default n/a

Response n/a

See Also FMCLEN, FMCP, GOWHEN, [ NMCY ], [ PMAS ], TPMAS, TRGFN, WAIT

The FMCNEWeommand restarts master cycle counting. This sets the master cycle pesidsht¢ the
value most recently specified wiMCPR and sets the master cycle numiwCY to zero. The master cycle
position and the master cycle number are set immediately, and program flow continues normally.

The function of theMCNEWtommand can be initiated with a trigger input by specifying@@rFNcx1
command. If th&eMCNEWEommand is used, master cycle counting is restarted immediateRGHNcx1

is used, the 6K controller will record the instruction to set the master cycle position when the specified
trigger occurs. In this case, the master cycle counting is restarted when the specified trigger is activated,
even though commands continue to execute and the master cycle counting continues.

FMCNEW@r FMCNEWWill remove the status of master cycle restart pending a trigger INRGFNcx1). In

the case oFMCNEW@ 0 restart will occur, and the specified trigger will not cause a new cycle restart.
Furthermore, if there is a trigger-based restart pending on axis X, and on ag@®WHERondition is
specified based dPMASof axis X, then issuing aMCNEW®GN axis X will clear the pending trigger on axis
X and will also clear the pendirfgOWHERNN axis Y.

A new cycle automatically occurs (i.e., the master cycle position is set to zero, RgCihelue), when
the master cycle lengtRNICLEN is reached, even if reMCNEWommand has been executed.

Example:

TPMAS ; Display master position: response is *TPMAS12.2,0.5
FMCNEW11 ; Start new master cycle for axes 1 and 2

TPMAS ; Display master position: response is *0,0

Command Descriptions 93



FMCP Initial Master Cycle Position

Type Following Product Rev
Syntax <I><@><a>FMCP<r>,<r>,<r>,<r>,<r>,<r>,<r> <r> 6K 50
Units r = master position in scalable steps

Range r =+999,999,999 (scalable with SCLMAS)

Default 0

Response FMCP *FMCP+0,+0,+0,+0,+0,+0,+0,+0
1FMCP  *1FMCPO

See Also FMCNEW, FOLMAS, [ FS ], GOWHEN, SCLMAS, TFS, WAIT

TheFMCPcommand defines the initial master cycle position in user units. The initial master cycle position
is assigned as the current master cycle position each time master cycle counting is restarted with the
FMCNEWTr TRGFNcx1command. This value is scaled by 8@ MAJarameter. Numeric variablegAR

can be used with this command. The default valuENGZPis zero EMCP@ which means that the master
cycle position will be zero when master cycle counting is restarted{sesEYY

The concept of an initial master cycle position may be useful if a new master cycle position counting must
be restarted at a master position which is different from what needs to be considered the “zero position” of a
periodic cycle. The initial position defined witMCPapplies to the first cycle only. When a master cycle is
complete, the master cycle position rolls over to zero. A negative value would be used if some master travel
were desired before master cycle position was zero. A positive value would be used if it was necessary to
enter the first master cycle at a position greater than zero.

For example, suppos®ICLEN~vas set to 20 ariMCPwas set to 7. When master cycle position counting is
restarted, either viBMCNEWa®r the specified triggeMRGFNcx1), the initial master cycle position will be 7.
Rollover will occur after the master travels 13 more units, and the master cycle position would go to zero.

Example:
FMCP-2,7 ; Set the initial master cycle position to -2 for axis 1
: and to 7 for axis 2
FOLEN Following Mode Enable
Type Following Product Rev
Syntax <I><@><a>FOLEN<b><b><b><b><b><b><b><b> 6K 50
Units n/a
Range b =0 (disable), 1 (enable) or X (don't change)
Default 0

Response FOLEN: *FOLENO00O_0000
1FOLEN: *1FOLENO

See Also FGADV, FOLK, FOLMAS, FOLRD, FOLRN, FOLRNF, [ FS ], FSHFC,
FSHFD, GOWHEN, JOG, JOY, TFS

The FOLENcommand indicates whether subsequent moves on the specified axes will be following a master
(FOLENY or normal time-based moveBQLENQ. The termFollowing modemeans thatOLEN1has been

given, and that the motion of the follower is dependent on the motion of the master at all tifoe&EN©O

is given, the motion of the master is still monitored, but the motion of the follower is independent of the
master.

To move in the Following mode, the master must be previously specified with tIF®LMATommand.

Enabling the Following modé&QOLENJ) will set the net position shift value (reportedt3SHFandPSHR
to zero. This is true even if the follower is already in Following mode.

S-Curve profiling is not operational during Following moves.

RESTRICTIONS ON USING FOLEN |

The FOLENcommand may not be executed during certain conditions (results in the error
message “NOT VALID DURING RAMP”).
« You may not enable Following (FOLENJ) on an axis that is in motion, waiting for a
GOWHERondition, or operating in the Joystick mode (JOY1) or Jog mode (JOGY).
¢ You may not disable Following (FOLENQ on an axis that is in motion (unless moving at
ratio in continuous mode, MC1 and not shifting) or waiting for a GOWHERondition.
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FOLENExamples

Example #1:

The 6K product is controlling a rotary drive, the master is a 1000-line incremental encoder mounted on the
back of an externally controlled motor, and programming units are to be revs/second (rps).

Stepper Products:

The follower will start ramping to a ratio of 1:1 when trigger #1 (TRG-1A) goes active. This
means the actual step ratio of follower to master is 25000 to 4000, or 6.25 follower steps for
every master. After 25 master revolutions, the follower will decelerate to a 0.5:1 ratio (3.125
follower steps for every master). After a total of 75 master revolutions, the follower will ramp to
zero ratio (i.e., stop) and repeat the cycle when trigger #1 is activated. All ramps to new ratios,
including zero ratio, take place over one master revolution.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLD25000 ; Set follower distance scale factor to 25,000 steps/rev
; (assumes a motor/drive res of 25,000 steps/rev)

SCLMAS4000 ; Set master scale factor to 4000 steps/rev

Servo Products:

The follower will start ramping to a ratio of 1:1 when trigger #1 (TRG-1A) goes active. This
means the actual step ratio of follower to master is 4000 to 4000, or 1 follower steps for every
master. After 25 master revolutions, the follower will decelerate to a 0.5:1 ratio (0.5 follower
steps for every master). After a total of 75 master revolutions, the follower will ramp to zero
ratio (i.e., stop) and repeat the cycle when trigger #1 is activated. All ramps to new ratios,
including zero ratio, take place over one master revolution.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLD4000 ; Set follower distance scale factor to 4,000 steps/rev
; (@assumes an encoder resolution of 4,000 steps/rev)

SCLMAS4000 ; Set master scale factor to 4000 steps/rev

The application program is defined as follows:

DEL FOLTST ; Delete program called FOLTST
DEF FOLTST ; Begin definition of program called FOLTST
INFNC1-H ; Set input #1 (TRG-1A) to be "trigger interrupt" (used with GOWHEN later)
COMEXC1 ; Select continuous command processing mode
MC1 ; Select continuous positioning mode
FOLMAS31 ; Assign encoder input #3 as master for axis #1
FOLMD1 ; Follower should change ratios over 1 master revolution
FMCLEN100 ; Set master cycle length to 100 revs
FOLRD1 ; Set follower-to-master Following ratio denominator to 1
; (applies to all subsequent FOLRN commands)
FOLEN1 ; Enable Following on axis #1
D+ ; Set motion to the positive- direction
$STRMV ; Label to repeat move
1TRGFNA1 ; Suspend execution of next move until trigger (TRG-1A) is active
1TRGFNAXx1 ; Begin new master cycle (counter at 0) when trigger (TRG-1A) is active
FOLRN1 ; Set follower-to-master Following ratio numerator to 1 (ratio set to 1:1)
GO1 ; Start continuous Following move (when TRG-1A is active)

WAIT(1AS.26=b0 AND FS.4=b1) ; Wait for profile to actually start

; (when TRG-1A is active) and be at ratio
GOWHEN(1PMAS>=25) ; Suspend execution of next move until master position >= 25
FOLRNO.5 ; Set Following ratio numerator to 0.5 (ratio set to 0.5:1)
GO1 ; Initiate new move according to new Following ratio

; (when master position >= 25)
WAIT(1AS.26=b0 AND FS.4=b1) ; Wait for profile to actually start

; (when master position >= 25) and be at ratio
GOWHEN(1PMAS>=75) ; Suspend execution of next move until master position >= 75

FOLRNO ; Set Following ratio numerator to zero
; (ratio causes follower to ramp to stop)
GO1 ; Initiate new move with new Following ratio (when master pos. >= 75)

WAIT(1AS.26=b0 AND FS.1=b0) ; Wait for profile to actually start

; (when master position >= 75) and the follower is not moving
JUMP STRMV ; Repeat the cycle
END ; End of program
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Example #2:

96

Stepper Axes:
The master is an encoder mounted to gearing on a conveyor line. The gearing results in 16,000
encoder steps per conveyor inch. The follower on axis one is a 25,000 step/rev microstepper on a
36" long, 4-pitch leadscrew. The follower waits for the product to be sensed on the conveyor,
accelerates to a 1-to-1 ratio, waits for a safe location to actuate the stamping equipment, then
applies an inked stamp to the product at the correct location. After the stamp is placed, the
follower quickly moves back to the starting position and waits for the next product. Note that this
example illustrates how th&AIT command can be used to wait for master cycle positions in order
to coordinate motion.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLA100000 ; Set accel scaling: 100,000 steps/inch

SCLV100000 ; Set velocity scaling: 100,000 steps/inch

SCLD100000 ; Set follower distance scaling: 100,000 steps/inch

SCLMAS16000 ; Set master scale factor to 16000 steps/inch to program in inches
Servo Axes:

The master is an encoder mounted to gearing on a conveyor line. The gearing results in 16,000
encoder steps per conveyor inch. The follower on axis one is a 4,000 step/rev servo on a 36" long,
4-pitch leadscrew. The follower waits for the product to be sensed on the conveyor, accelerates to
a 1-to-1 ratio, waits for a safe location to actuate the stamping equipment, then applies an inked
stamp to the product at the correct location. After the stamp is placed, the follower quickly moves
back to the starting position and waits for the next product. Note that this example illustrates how
theWAIT command can be used to wait for master cycle positions in order to coordinate motion.

Scaling Set Up:(prior to defining program)

SCALE1 ; Enable scaling

SCLA16000 ; Set accel scaling: 16,000 steps/inch

SCLV16000 ; Set velocity scaling: 16,000 steps/inch

SCLD16000 ; Set follower distance scaling: 16,000 steps/inch

SCLMAS16000 ; Set master scale factor to 16,000 steps/inch to program in inches

The application program is defined as follows:

DEF STAMPR ; Begin definition of program called STAMPR
COMEXS1 ; Continue command execution after Stop
COMEXC1 ; Continue command execution during motion
SCALE1 ; Enable parameter scaling
10UTFNC1-A ; Configure onboard output #1 as a general-purpose prog. output
1INFNC2-H ; Define TRG-1B as trigger interrupt (use as GOWHEN input)
A10 ; Acceleration = 10 inches/sec/sec
V5 ; Velocity = 5 inches/sec (non-Following moves)
MA1 ; Enable absolute positioning mode for axis 1
FOLMAS21 ; Assign encoder input #2 as master for axis 1
FOLRN1 ; Set follower-to-master Following ratio numerator to 1
FOLRD1 ; Set follower-to-master Following ratio denominator to 1 (ratio is 1:1)
FOLMD1 ; Accel the follower over 1 master inch for Following moves
FMCLEN40 ; Master cycle length is 40 inches
$INKON ; Label to repeat inking process
FOLEN1 ; Enable Following on axis #1
1TRGFNBx1 ; Begin new master cycle when TRG-1B goes active
; (product sensed on conveyor)
1TRGFNB1 ; Start next move when TRG-1B is active
D+ ; Set to positive-direction
MC1 ; Select continuous positioning mode
GO1 ; Start continuous follower move on trigger #2

WAIT(1PMAS>=10.5) ; Wait until master position is 10.5 inches - this is when the
; stamping device can be actuated without mechanical damage
; to the leadscrew assembly

10UT.1-1 ; Turn on actuator (output #1) to place ink stamp on product

T.1 ; Wait for the ink stamp to be pressed in place by a
; stationary stamper

10UT.1-0 ; Turn off actuator (output #1)

S1 ; Stop follower move

WAIT(1AS.1=b0) ; Wait until the axis is not moving

FOLENO ; Disable Following on axis #1

DO ; Set distance (position) to zero

MCO ; Select preset positioning mode

GO1 ; Move back to zero (the home position)

WAIT(MOV=b0) ; Wait until the axis is not moving

JUMP INKON ; Begin cycle again on trigger #2

END ; End of program
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FOLK Following Kill

Type Following Product Rev
Syntax <I>FOLK<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b= 0 (disable) or 1 (enable)

Default 0

Response FOLK *FOLKO0000_0000

See Also DRIVE,[ ER], ERROR, FOLEN, FOLRD, FOLRN, FOLMAS, FOLMD,

FSHFC, FSHFD, INFNC, K, [ PSHF ], SMPER, TER

Under default operatiorFOLK0), certain error conditions (i.e., drive fault input active, or max. position
error limit exceeded) will cause the 6K controller to disable the drive and kill the Following profile
(follower's commanded position loses synchronization with the master).

If you enable Following Kill FOLK1), these error conditions will still disable the driz&R(VEO), but will

not kill the Following profile. Because the Following profile is still running, the controller keeps track of
what the follower’s position should be in the Following trajectory. To resume Following operation, resolve
the error condition (drive fault, excessive position error), enable the @iRigE1), and command the

controller to impose a shift to compensate for the lapse/shift that occurred while the drive was disabled and
the follower was not moving. To impose the shift, assign the negative of the internally monitored shift value
(PSHA to a variable (e.g¥AR1 =-1*PSHF ) and command the shift using a variable substitution in the
FSHFDcommand (e.gFSHFD(VARL)).

The FOLKcommand only preserves Following profiles; normal velocity-based profiles will be killed
regardless of thEOLK command.

FOLMAS Assignment of Master to Follower

Type Following Product Rev
Syntax <I><@><a>FOLMAS<gii> <  tii> < fii> < #ii> < fii> < #i>< ti> < #ii> 6K 5.0
Units 1st i = master axis #;

2nd i = master count source;
+ sets direction of master counts relative to direction of
actual master count source
Range 1sti= 1-8 (axis);
2nd i = 1 (encoder),
2 (analog input),
4 (commanded position)
5 (internal count source), or
6 (internal sine wave source).
NOTE: “1”, by itself, selects the master encoder.
“0", by itself, disables the axis from being a follower
Default +0 (disable from being a follower axis)
Response FOLMAS  *FOLMAS+0,+0,+0,+0, +0,+0,+0,+0
1FOLMAS *1FOLMAS+0

See Also ANIMAS, FGADV, FOLEN, FOLK, FOLMD, FOLRD, FOLRN, FOLRNF,
[FS ], FYMACC, FVMFRQ, SINAMP, SINANG, SINGO, TFS

UseFOLMASto assign or un-assign a master to a follower axis. Each datatfie)dconfigures that axis

as a follower following the specified master count source. In the syntax for each followetiiaXishe

sign bit sets the direction of master counting relative to the actual direction of the counts as received from
the master count source. The firstelects the axis number of the master you are assigning to the follower,
and the second i selects the count source of that master axis.

Exceptions to the syntax:

« If aone () is place int he data fieldi( ), that axis will follow the counts from the Master Encoder
(the separate encoder label@thSTER ENCODER”).
 If a zero @ is placed in the data fieldi{ ), that axis becomes a normal non-Following axis.
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Virtual Master . There are two “Virtual Master” options (an internal count source and an internal sine
wave) for applications that require the synchronization features of Following, but have no external master.
For a detailed description virtual master features, see “Virtual Master” Prtdggammer’s Guide

» Master Source Option 5 (e.FOLMASi5 ) selects the internal count source as master. The frequency
and acceleration of the internal count source are established withiNtaCG@GndFVMFRQ
commands, respectively.

» Master Source Option 6 (e.FOLMASi6 ) selects the internal sine wave as master. The angle and
amplitude of the sine wave are established witlStNaNGandSINAMP commands, respectively. To
start and stop the internal sine wave generator, usaNi@O command.

If scaling is enabled3SCALEJ), the measurement of the master is scaled bg@#ASvalue. For more
information on scaling, refer to page 16 or to$le MASCcommand description.

NOTES

« A follower axis cannot use its own feedback device or commanded position as the
master input.

« Multiple axes may follow the same count source (e.g., encoder) from the same
master. However, multiple axes may not follow different count sources (e.g., encoder
and commanded position) from the same master.

« Before you can use an analog input as a master count source, you must first use the
ANIMAScommand to assign the analog input to a master axis number. Then you can
user the FOLMASommand to assign the analog input as a master counting source
for a specific follower axis.

As an example, theOLMAS+31,-12,, command sets up these parameters:
» Follower axis #1 is set up as follows3(): Encoder #3 is assigned as the master to follower axis #1.
The positive sign bit indicates that master counts will count in the same direction as encoder #3.

» Follower axis #2 is set up as followdZ ): Master analog input #1 is assigned as the master to
follower axis #2. The negative sign bit indicates that the master counts will count in the opposite
direction of the sign of the voltage change on the analog input.

» Axes 3 and 4 are not affected.

NOTE

The FOLMASommand configures an axis to be a follower, but does not automatically
enable Following. To enable Following use the FOLEN1command. To enable follower
motion, enable Following (FOLENY), issue a ratio (FOLRNand FOLRD), and issue the GO
command.

As soon as the master is specified withRbMASCommand, a continuously updated relationship is
maintained between the follower's position and the master's position. Also, master velocity is continuously
measuredFor steppers only the configuration of the follower axis is used in the implementation of the

step output, so several commands need to be executed BefdASthey areDRES ERES andPULSE

Notice that the master axis number does not need to be the same as the follower axis number. (For example,
givenFOLMAS21,44,,31 , axis 1 is follower to the encoder input on axis #2, axis #2 is follower to the
commanded output of axis #4, axis #3 is not configured as a follower, and axis 4 is follower to the encoder
input of axis #3.)

There are several applications in which a minus sign ifrth&1ASTommand is used. A minus sign should

be used whenever the master is moving in the desired positive direction and yet the 6K controller actually
perceives the master to be moving in the negative direction. For example, this can occur when the master
input device is mounted on the opposite side of a conveyor. Putting a minus sign in front of the master
parameter specification in tiF®LMASTommand causes the incoming master signal to be negated before it
is used by the follower. The temmaster countefers to the count after negation, if any.

For preset follower moves, the direction the follower travels depends on the mode of operation (absolute or
incremental) and the commanded position. However, once a preset follower move is commanded, it will
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only start moving if the master is moving in the positive direction. This is true no matter the commanded
direction of the follower move.

For continuous follower moves, the master count direction has a different effect. If the commanded move is
positive in direction and the master is counting up, the actual follower travel direction will be positive. If the
commanded move is positive in direction and the master is counting down, the actual follower travel
direction will be negative. Similar cases exist for follower moves commanded in the negative direction.

Example: (refer to the FOLENexamples)

FOLMD Master Distance

Type Following Product Rev
Syntax <I><@><a>FOLMD<r>,<r>,<r>,<r><r>,<r> <r> <r> 6K 50
Units i = distance in counts

Range 0 - 999,999,999 (scalable by SCLMAS)

Default 0

Response FOLMD *FOLMDO0,0,0,0,0,0,0,0
1FOLMD  *FOLMDO

See Also ANIMAS, FGADV, FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, MC,
[ PMAS ], SCLMAS, TPMAS

If a follower is in continuous positioning modd), FOLMDs the master distance over which acceleration
or deceleration from the current ratio to the new ratio takes place. Or, if a follower is in preset positioning
mode MCg, theFOLMDcommand indicates the master distance over which the next preset move will take
place.

If scaling is enabledSCALEJ), theFOLMDvalue is specified in user units and is scaled byBGIeMAS
parameter (for more detail on scaling, refer to page 16 or ®abRASTcommand description). Numeric
variables YAR can be used with this command (eFpLMD12,(VARG),3,6 ).

By carefully specifying accurate master distances for each ramp of a follower's move profile, a precise
position relationship between master and follower will be maintained during all phases of the profile. The
“Master and Follower Distance Calculatiosgction in the Following chapter of tReogrammer's Guide
discusses the relationship between ratio changes and the corresponding master and follower distances.

HINT: If a follower is in continuous mode (MCJ and the master is starting from rest, setting FOLMDo @will
ensure precise tracking of the master's acceleration ramp. This is how the trackball application
example is written in the Following chapter of the Programmer's Guide.

Examples: (refer also to FOLENexample #2)

SCALE1 ; Enable parameter scaling

SCLMAS4000 ; Master scale factor is 4000 steps/rev

SCLD4000 ; Follower scale factor is 4000 steps/rev

DEL progx ; Delete program called progx

DEF progx ; Begin definition of program called progx

FOLMAS31 ; Axis 3 encoder is the master for axis 1

FOLMDO ; Assign Following acceleration distance to 0 master revs
; (i.e., instantaneous)

FOLRN1 ; Set follower-to-master Following ratio numerator to 1

FOLRD1 ; Set follower-to-master Following ratio denominator to 1
; Ratio set to 1:1

FOLEN1 ; Enable Following on axis #1

D- ; Set direction to opposite direction of the master

GO1 ; Begin following master. If the master is not moving, follower

; will remain at rest until master moves, at which time the
; follower will track the master precisely, but in the opposite
; direction as the master.

END ; End definition of progx
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FOLRD Denominator of Follower-to-Master Ratio

Type Following Product Rev
Syntax <I><@><a>FOLRD<r>,<r>,<r> <r> <r>,<r>,<r>,<r> 6K 50
Units r = master distance in counts

Range r = 1.00000 - 999,999,999 (scalable by SCLMAS)

Default 1

Response FOLRD *FOLRD1,1,1,1,1,1,1,1
1FOLRD *FOLRD1

See Also COMEXC, FGADV, FOLEN, FOLK, FOLMAS, FOLRN, FOLRNF, SCLMAS

TheFOLRDcommand establishes the denominator of a ratio between follower and master travel. (Ratios are
always specified as positive, similar to velocity.) For a preset mo@gi (it is the maximum allowed ratio,

and for a continuous mov®IC), it is the final ratio reached by the follower. The actual follower direction

will depend on commanded moves+(or D-) and master direction.

If no FOLRDparameter is specified, it is assumed to be 1.

If scaling is enabledSCALEY), theFOLRDvalue is scaled by tr&CLMASvalue. For more detail on scaling,
refer to page 16 or to ttf&CLMASCommand description.

Numeric variablesAR can be used with this command for master parametersR@LRD(VARS),5 ).

Each timeFOLRNor FOLRDare given, the 6K controller divides the scaled numerator and denominator to
calculate the ratio, but roundoff errors are eliminated by measuring both master and follower over a large
distance. After scaling, the maximum magnitude of the ratio is 127 follower steps for every master step.

ON-THE-FLY CHANGES : You can change Following ratam the fly(while motion is in progress) in
two ways. One way is to send an immediate commi@l.RD) followed by an immediate go command
('GO). The other way is to enable the continuous command execution @OMEKCland execute a
buffered command=OLRD followed by a buffered go commandq.

Example: (refer also to the FOLENexamples)

SCLD25000 ; Set follower scaling factor to 25,000
SCLMAS4000 ; Set master scaling factor to 4,000

SCALE1 ; Enable scaling

FOLRN5 ; Set ratio numerator to 5 (5 * 25,000 = 125,000)
FOLRD3 ; Set ratio denominator to 3 (3 * 4,000 = 12,000)

; (Resulting ratio is 125 follower steps to every 12 master steps.)

FOLRN Numerator of Follower-to-Master Ratio

Type Following Product Rev
Syntax <I><@><a>FOLRN<r>,<r>,<r> <r> <r>,<r>,<r>,<r> 6K 50
Units r = follower distance in steps

Range r =0.00000 - 999,999,999.99999 (scalable by SCLD)

Default 1

Response FOLRN *FOLRN1,1,1,1,1,1,1,1
1FOLRN  *FOLRN1

See Also FGADV, FOLEN, FOLK, FOLMAS, FOLRNF, FOLRD, SCLD

TheFOLRNcommand establishes the numerator of a ratio between follower and master travel. (Ratios are
always specified as positive, similar to velocity.) For a preset mw@gi (it is the maximum allowed ratio,

and for a continuous mov®IC), it is the final ratio reached by the follower. The actual follower direction
will depend on commanded moves+(or D-) and master direction.

If no FOLRNparameter is specified, it is assumed to be 1.

If scaling is enabledSCALEJ), theFOLRNvalue is scaled by th&CLDvalue. For more detail on scaling,
refer to page 16 or to ttf&CLDcommand description.

Numeric variablesAR can be used with this command for follower parameters EOgRN(VAR2),5 ).

Each timeFOLRNor FOLRDare given, the 6K controller divides the scaled numerator and denominator to
calculate the ratio, but roundoff errors are eliminated by measuring both master and follower over a large
distance. After scaling, the maximum magnitude of the ratio is 127 follower steps for every master step.
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ON-THE-FLY CHANGES : You can change Following ratam the fly(while motion is in progress) in
two ways. One way is to send an immediate commi@@l_RN) followed by an immediate go command
('GO). The other way is to enable the continuous command execution @OMEKCland execute a
buffered command=OLRN followed by a buffered go commandq.

Example : refer to the FOLRDand FOLENexamples

FOLRNF Numerator of Final Follower-to-Master Ratio, Preset Moves

Type Following; Compiled Motion Product Rev
Syntax <I><@><a>FOLRNF<r>,<r>,<r>,<r> <r>,<r>,<r>,<r> 6K 5.0
Units r = follower distance in steps

Range 0.00000

Default 0

Response FOLRNF  *FOLRNFO0,0,0,0,0,0,0,0
1FOLRNF *1FOLRNFO

See Also FGADV, FOLEN, FOLRD, FOLRN, FOLMD, SCLD

The Numerator of Final Follower-to-Master Ratio, Preset MoF@RNF command establishes the
numerator of the final ratio between follower and master travel. (Ratios are always specified as positive,
similar to velocity.) Th&=FOLRNFcommand designates that the motor will move the load the distance
designated in a preseDBURsegment, completing the move at a final ratio of zE@L.RNFapplies only to

the first subseque®@OBUFwhich marks an intermediate “end of move” within a following profileLRNFis
used only in conjunction with tt@OBUFcommand. Normal preseomoves always finish with zeOLRNFE

If scaling is enabledSCALEY), theFOLRNFvalue is scaled by th&CLDvalue. For more detail on scaling,
refer to page 16 or to tt®CLDcommand description.

NOTE: The only allowable value fa(fOLRNFis &, and it may only be used with compiled preset Following
moves (a non-zermOLRNFvalue will result in an immediate error messageLRNFis allowed for a

segment only if the starting ratio is also zero (i.e., it must be the first segment, or the previous segment must
have ended in zero ratio).

With compiled preset Following moves wh&@LRNFhas not been given, the final ratio is given VAGLRN
and the shape of the intermediate profile will be constrained to be within the starting and ending ratios.

For more information on using tl®LRNFcommand, refer to the Custom Profiling chapter in the
Programmer's Guide

FPPEN Master Position Prediction Enable

Type Following Product Rev
Syntax <I><@><a>FPPEN<b><b><b><b><b><b><b><b> 6K 50
Units n/a

Range b = 0 (disable), 1 (enable) or X(don't change)

Default 1

Response FPPEN *FPPEN1111_1111
1FPPEN  *1FPPEN1

See Also [ FS], TFS

TheFPPENcommand enables or disables Master Position Prediction in the 6K controller Following algorithm.
Master Position Prediction is enabled by default, but can be disabled as desired RfPRRECOMMand.

The 6K controller measures master position oncg@sition sample periodnd calculates a corresponding
follower commanded position. This calculation, and achieving the subsequent follower commanded position,
requires 2 sample periods (4 milliseconds).

Enabling Master Position PredictioRRPENJ) eliminates any lag in follower position which would be
dependent on master speed. It may be desirable to disable Master Position Pregietiniywhen
maximum follower smoothness is important and minor phase delays can be accommodated. A detailed
discussion of Master Position Prediction is given in the Following chapter Bfdlggammer's Guide.

Example:
FPPEN11 : Enable Master Position Prediction for axis 1 and 2.
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[FS] Following Status

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 FGADV, FMCLEN, FMCP, FOLEN, FOLMAS, FPPEN, FSHFC, FSHFD, MC,
[NMCY ], [ PMAS ], TFS, TFSF, VARB

The Following StatusHS) command is used to assign the Following status bits for a specific axis to a
binary variable, or to make a comparison against a binary or hexadecimal value. The function of each status
bit is shown below.

Bit Assignment
(left to right) Function (YES=1;NO=0Q)

1 Follower in Ratio Move A Following move is in progress.
2 Ratio is Negative The current ratio is negative (i.e., the follower counts are counting in the
opposite direction from the master counts).
3 Follower Ratio Changing  The follower is ramping from one ratio to another (including a ramp to or
from zero ratio).
4 Follower At Ratio The follower is at constant non-zero ratio.
*5 FOLMASActive A master is specified with the FOLMASommand.
*6 FOLENActive Following has been enabled with the FOLENcommand.
*7 Master is Moving The specified master is currently in motion.
8 Master Dir Neg The current master direction is negative. (bit must be cleared to allow

Following move in preset mode-MC@

9 OK to Shift Conditions are valid to issue shift commands (FSHFDor FSHFQ.
10 Shifting now A shift move is in progress.
11 Shift is Continuous An FSHFGbased shift move is in progress.
12 Shift Dir is Neg The direction of the shift move in progress is negative.
13 Master Cyc Trig Pend A master cycle restart is pending the occurrence of the specified trigger.
14 Mas Cyc Len Given A non-zero master cycle length has been specified with the FMCLEN
command.
15 Master Cyc Pos Neg The current master cycle position (PMAS is negative. This could be by

caused by a negative initial master cycle position (FMCR, or if the master
is moving in the negative direction.

16 Master Cyc Num >0 The master position (PMAS has exceeded the master cycle length
(FMCLEN at least once, causing the master cycle number (NMCYto
increment.

17 Mas Pos Prediction On Master position prediction has been enabled (FPPEN.

18 Mas Filtering On A non-zero value for master position filtering (FFILT ) is in effect.
19 RESERVED

20 RESERVED

21 RESERVED
22 RESERVED

23 OK to do FGADVmove OK to do Geared Advance move (master assigned with FOLMAS
Following enabled with FOLEN and follower axis is either not moving, or
moving at constant ratio in continuous mode).

24 FGADVmove underway  Geared Advance move profile is in progress.

* All these conditions must be true before Following motion will occur.
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Syntax: VARBn=aFSwheren is the binary variable number aads the axis identifier, oFS can be used
in an expression such B{1FS=b11@1) , orlF(1FS=h7F) . TheFS command must be used
with an axis specifier, or it will default to axis 1.

To make a comparison against a binary value, place the letter b (b or B) in front of the value that
the Following status is being compared against. The binary value itself must only contain ones,
zeros, or Xs (1, g, X, x). To make a comparison against a hexadecimal value, the letter h (h or H)
must be placed in front of the value that the Following status is being compared against. The
hexadecimal value itself must only contain the letters A through F, and the numbers @ through 9.

If you wish to assign only one bit of the Following status to a binary variable, instead of all 32,
the bit select.() operator can be used. The bit select, in conjunction with the bit number, is used
to specify a specific Following status bit (e\MjARB1=1FS.12 assigns axis 1 status bit 12 to

binary variable 1).

Example:

VARB1=1FS ; Following status for axis 1 assigned to binary variable 1
VARB2=1FS.12 ; Axis 1 Following status bit 12 assigned to binary variable 2
VARB2 ; Response if bit 12 is set to 1 should be:

T FVARB2=X XXX XXXX XXXL XXXX_ XXXX_ XXXX_ XXXX_ XXXX
IF(4FS=b111011X11) ; If the Following status for axis 4 contains 1's for
;inputs 1, 2, 3, 5, 6, 8, and 9, and a 0 for bit location 4,
: do the IF statement
TREV : Transfer revision level
NIF : End if statement
IF(2FS=h7F00) ; If the Following status for axis 2 contains 1's for inputs 1,
;2,3,5,6, 7, and 8, and 0's for every other bit location,
: do the IF statement

TREV : Transfer revision level
NIF : End if statement
FSHFC Continuous Shift
Type Following Product Rev
Syntax <I><@><a>FSHFC<i> <i><i>,<i>,<i> <> <i> <i> 6K 5.0
Units i = shift feature to implement
Range i =0 (stop), 1 (positive-direction), 2 (negative-direction),
or 3 (kill)
Default n/a

Response n/a

See Also FGADV, FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, [ FS ], FSHFD, MC,
[PSHF ], TFS, TPSHF

The FSHFCcommand allows time-based follower moves to be superimposed on continuous Following
moves. This results inshift (change in phase) between the master position and the follower position.
Continuous shift moves in the positive- or negative-direction may be commanded only while the follower is
in the Following modeROLENY)).

Steppers only:  An FSHFCmove may be performed only when the follower is in the continuous
positioning modeNIC) and performing a Following move at a constant ratio.

The most recently commanded velocky &nd acceleratiomy] for the follower axis will determine the
speed at which theSHFCmove takes place. The velocity and direction ofRBEFCshift is independently
superimposed on whatever velocity and direction results from the ratio and motion of the master. The
FSHFCshift is not a change in ratio; rather, it is a velocity added to a ratio. The velocity commanded is
added to the present speed at which the follower is moving, up to the velocity limit of the product. For
example, assume a follower is traveling at 1 rps in the positive direction while following a master. If a
FSHFCmove is commanded in the positive direction at 2 rps, the follower's actual velocity (after
acceleration) will be 3 rps.

The FSHFCparameters stod and kill (3) can be used to halt a continudgHFCmove (positive-
direction or negative-direction). The example below shows how to $t8plRCcontinuous move.

An FSHFCmove may be needed to adjust the relative follower position on the fly during the continuous
Following move. For example, suppose an operator is visually inspecting the follower's motion with respect
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to the master. If he notices that the master and follower are out of synchronization, it may be desirable to
have an interrupt programmed (e.g., activated with a push-button switch) that will allow the operator to
advance or retard the follower at a super-imposed correction speed until the operator chooses to have the
follower start tracking the master again. The example below shows this.

FSHFCExample:

Assume all scale factors and set-up parameters have been entered for the master and follower. In this
example, the follower (axis #1) is continually following the master at a 1:1 ratio. If the operator notices
some mis-alignment between master and follower, he can press 1 of 2 pushbuttons (connected to onboard
trigger inputs #1 and #2, which are also referred to as TRG-1A and TRG-1B) to shift the follower in the
positive- or negative-direction at 0.1 user scaled units until the button is released. After the adjustment, the
program continues on as before.

Example:
DEF SHIFT ; Begin definition of program called SHIFT
V.1 ; Add or subtract 0.1 user scaled units from the follower velocity
; when shifting
COMEXS1 ; Continue command execution after stop
COMEXC1 ; Continue command execution during motion
FOLMAS31 ; Axis 3 encoder input is the master for axis 1
FOLRN1 ; Set follower-to-master Following ratio numerator to 1
FOLRD1 ; Set follower-to-master Following ratio denominator to 1
; (ratio set to 1:1)
FOLEN1 ; Enable Following mode on axis #1
D+ ; Set to positive-direction
MC1 ; Select continuous positioning mode
GO1 ; Start following master continuously
VARB1=b10 ; Define onboard input pattern #1 and assign to VARB1
VARB2=b01 ; Define onboard input pattern #2 and assign to VARB2
$TESTIN ; Define label called TESTIN
IF(IN=VARBL1) ; IF statement (if onboard input #1 is activated, do the jump)
JUMP SHIFTP  ; Jump to shift follower in the positive-direction when pattern 1
; active
NIF ; End of IF statement
IF(IN=VARB?2) ; IF statement (if onboard input #2 is activated, do the jump)
JUMP SHIFTN  ; Jump to shift follower in the negative-direction when pattern 2
; active
NIF ; End of IF statement
JUMP TESTIN ; Return to main program loop
$SHIFTP ; Define label called SHIFTP (subroutine to shift in the
; positive direction)
FSHFC1 ; Start continuous follower shift move in positive-direction
WAIT(IN.1=b0) ; Continue shift until onboard input #1 is deactivated
FSHFCQ ; Stop shift move
JUMP TESTIN ; Return to main program loop
$SHIFTN ; Define label called SHIFTN (subroutine to shift in the
; hegative-direction)
FSHFC2 ; Start continuous follower shift move in the negative-direction
WAIT(IN.2=b0)  ; Continue shift until onboard input #2 is deactivated
FSHFCO ; Stop shift move
JUMP TESTIN ; Return to main program loop
END ; End definition of program called SHIFT
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FSHFD Preset Shift

Type Following Product Rev
Syntax <I><@><a>FSHFD<r>,<r>,<r>,<r> <i> <i> <i> <i> 6K 50
Units r = shift distance

Range r = 0.00000 - 999,999,999 (scalable with SCLD)

Default n/a

Response n/a

See Also FGADV, FOLEN, FOLK, FOLRN, FOLRNF, FOLRD, [ FS ], FSHFC, MC,

ONCOND, [ PSHF ], SCLD, TFS, TPSHF

TheFSHFDcommand allows time-based follower moves to be superimposed on continuous Following

moves. This results inshift (change in phase, or registration) between the master position and the follower
position. Preset shift moves of defined or variable distances, may be commanded only while the follower is in
the Following modeROLENY). TheFSHFDdistance is scaled by tis€LDvalue of scaling is enabled

(SCALE)).

Steppers Only :  An FSHFDmove may be performed only when the follower is in the continuous
positioning modeNIC) and performing a Following move at a constant ratio.

The most recently commanded velocky &nd acceleratiorpf for the follower axis will determine the
speed at which theSHFDmove takes place. The velocity and direction offRREFDshift is independently
superimposed on whatever velocity and direction results from the ratio and motion of the master.

TheFSHFCparameters stod( and kill (3) can be used to halt &$HFD

It should be noted th&®SHFDis similar in execution t&Q The entire preset distance shift, or ramp-to-shift
velocity, must finish before the 6K controller proceeds to the next command.

TheFSHFDshift is not a change in ratio; rather, it is a velocity added to a ratio. The velocity commanded
will be added to the present speed at which the follower is moving, up to the velocity limit of the product.
For example, assume a follower is traveling at 1 rps in the positive direction while following a master. If a
FSHFDmove is commanded in the positive direction at 2 rps, the follower's actual velocity (after
acceleration) will be 3 rps.

An FSHFDmMove may be needed to adjust the follower position on the fly because of a load condition which
changes during the continuous Following move. For example, suppose an operator is visually inspecting the
follower's motion with respect to the master. If the operator notices that the master and follower are out of
synchronization, it may be desirable to have an input programmed (e.g., activated with a push-button
switch) that will allow the operator to advance or retard the follower a fixed distance, and then let the
follower resume tracking the master. The example below illustrates this.

FSHFDeExample:

Assume all scale factors and set-up parameters have been entered for the master and follower. In this
example, the follower (axis #1) is continually following the master at a 1:1 ratio. If the operator notices
some mis-alignment between master and follower, he can press 1 of 2 pushbuttons (connected to onboard
trigger inputs #1 and #2, which are also referred to as TRG-1A and TRG-1B) to advance or retard the
follower a fixed distance of 200 steps. After the adjustment, the follower resumes tracking the master as
before.

(Program on following page)
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Example:

DEF PSHIFT ; Begin definition of program called PSHIFT
COMEXS1 ; Continue command execution after stop
COMEXC1 ; Continue command execution during motion
FOLMAS31 ; Axis 3 encoder input is the master for axis 1
FOLRN1 ; Set follower-to-master Following ratio numerator to 1
FOLRD1 ; Set follower-to-master Following ratio denominator to 1
; (ratio set to 1:1)
FOLEN1 ; Enable Following mode on axis #1
D+ ; Set direction to positive
MC1 ; Select continuous positioning mode
GO1 ; Start following master continuously
VARB1=b10 ; Define input pattern #1 and assign to VARB
VARB2=b01 ; Define input pattern #2 and assign to VARB
$TESTIN ; Define label called TESTIN
IF(IN=VARBL1) ; IF statement (if onboard input #1 is activated, do the jump)
JUMP SHIFTP  ; Jump to shift follower in positive-direction when pattern 1 active
NIF : End of IF statement
IF(IN=VARB?2) ; IF statement (if onboard input #2 is activated, do the jump)
JUMP SHIFTN ; Jump to shift follower in negative-direction when pattern 2 active
NIF : End of IF statement
JUMP TESTIN ; Return to main program loop
$SHIFTP ; Define label called SHIFTP (subroutine to shift in the
; positive direction)
FSHFD200 ; Start preset follower shift move of 200 steps in positive direction
WAIT(FS.10=b0) ; Wait for shift to finish
JUMP TESTIN ; Return to main program loop
$SHIFTN ; Define label called SHIFTN (subroutine to shift in the
; negative direction)
FSHFD-209@ ; Start preset follower shift move of 200 steps in the negative

WAIT(FS.10=h0)

: direction
» Wait for shift to finish

JUMP TESTIN ; Return to main program loop
END ; End definition of program called PSHIFT
FVMACC Virtual Master Count Acceleration
Type Following Product Rev
Syntax <I><@><a>FVMACC<i> <i> <i> <i>,<i>,<i>,<i>,<i> 6K 10
Units i = count acceleration in counts/sec/sec '
Range +999,999,999.9999
Default +0
Response FVMACC *FVMACC+0,+0,+0,+0,+0,+0,+0,+0
1FVMACC *1FVMACC+0
See Also FOLMAS, FVMFRQ, SINAMP, SINANG, SINGO

Use thecVMAC@ommand to define the rate at which the virtual master internal count frequency may
change for each axis. This command allows smooth changes in master velocity and direction.
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FVMFRQ Virtual Master Count Frequency

Type Following Product Rev
Syntax <I><@><a> FVMFRQ<i>,<i>,<i>,<i> <i> <i> <i> <i> 6K 1.0
Units i = count frequency in counts/sec

Range +1000000.0000

Default +0

Response FVMFRQ  *FVMFRQ+0,+0,+0,+0,+0,+0,+0,+0
1FVMFRQ *1FVMFRQ+0

See Also FOLMAS, FVYMACC, SINAMP, SINANG, SINGO

Use thecVMFR@ommand to define the virtual master count frequency for each axis. The “virtual master” is
an internal count source, intended to mimic the counts which might be received on an external encoder port.
Just as may be encountered with an external encoder, this count source may speed up, slow down, stop, or
count backwards.

There is one count source per axis. Each count source has a variable count frequency, defined by the user.
The count sources are always enabled, counting at the signed rate specified by this command. To start and
stop the count source, specify non-zero or zero values, respectively, fMMRR@ommand.

The rate at which the count frequency may change is specified in counts per second per second with the
FVMAC@ommand, allowing smooth changes in master velocity and direction.

GO Initiate Motion

Type Motion Product Rev
Syntax <I><@>G0O<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b=0(dont go), 1(go), or X(don't change)

Default 1

Response GO: Noresponse; instead, motion is initiated on all axes

See Also A, AA, AD, ADA, COMEXC, D, DRFLVL, GOBUF, GOWHEN, K, LH, LS,
MA, MC, PSET, S, SCLA, SCLD, SCLV, SSV, TEST, V

The Initiate Motion 6Q command instructs the motor to make a move using motion parameters that have
been previously entered. Several commands affect the motion that will occur GberaceivedSCLA
SCLD SCLV, A, AA, AD, ADA D, V, LH, LS, MA andMC

TheGOcommand starts motion on any or all axes. IfGl@Eommand is issued without any arguments,
motion will be started on all axes.

If motion does not occur afterGOcommand has been issued, verify the drive fault l&RF(VLD) and the
limits (LH andLS).
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On-The-Fly (Pre-emptive GQ Motion Profiling

While motion is in progress (regardless of the positioning mode), you can change these motion
parameters to affect a new profile:

¢ Acceleration (A) — S-curve acceleration is not supported in OTF motion changes
« Deceleration (AD) — S-curve acceleration is not supported in OTF motion changes
« Velocity (V)

« Distance (D)

« Preset or Continuous Positioning Mode Selection (MG

¢ Incremental or Absolute Positioning Mode Selection (MA

¢ Following Ratio Numerator and Denominator (FOLRNand FOLRD respectively)

The motion parameters can be changed by sending the respective command (e.g., A, V, D, MG etc.)
followed by the GOcommand. If the continuous command execution mode is enabled (COMEXC)] you
can execute buffered commands; otherwise, you must prefix each command with an immediate
command identifier (e.g., !A, IV, ID, IMC, etc., followed by !GO). The new GOcommand pre-empts the
motion profile in progress with a new profile based on the new motion parameter(s).

For more information, refer to the Custom Profiling section in the Programmer's Guide.

Example:
SCALE1
SCLA25000,25000,1,1

; Enable scaling
: Set the accel. scale factor on axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit

SCLV25000,25000,1,1

; Set the velocity scale factor on axes 1 & 2 to
; 25000 steps/unit, axes 3 & 4 to 1 step/unit

SCLD1,1,1,1 ; Set the distance scaling factor on axes 1, 2, 3, & 4 to
; 1 step/unit

DEL proga ; Delete program called proga

DEF proga ; Begin definition of program called proga

MAO0000 ; Incremental positioning mode on all axes

MCO0000 ; Preset positioning mode on all axes

A10,12,1,2 : Set the acceleration to 10, 12, 1, & 2 units/sec/sec
;onaxesl1,2,3&4

v1,1,1,2 ; Set the velocity to 1, 1, 1, & 2 units/sec on
;axes1,2,3&4

D100000,1000,10,100 ; Set the distance to 100000, 1000, 10, & 100 units on
;axes1,2,3&4

G0O1100 : Initiate motion on axes 1 and 2, 3 & 4 do not move

END ; End definition of proga

GOBUF Store a Motion Segment in Compiled Memory

Type Compiled Motion Product Rev

Syntax <@>GOBUF<b><b><b><b><b><b><b><b> 6K 5.0

Units n/a

Range b =0 (don't go), 1 (go), or X (don't change)

Default 1

Response n/a

See Also [ AS], DEF, END, [ ER], FOLRNF, MA, MC, MEMORY, PCOMP, PEXE,

POUTn, PRUN, PUCOMP, PLOOP, PLN, [  SS], TAS, TER, TSS, VF

The Store a Motion Segment in Compiled Mema@®BUF command creates a motion segment as part of a
profile and places it in a segment of compiled memory, to be executed after all p@@RUBNOtioN
segments have been executed. Whe®BUFcommand is executed, the distance from the beammand

is added to the profile’s current goal position as soon as@iFcommand is executed, thus extending

the overall move distance of the profile under construction.

GOBUHs not a stand-alone command; it can only be executed within compiled programs, uBiogtre
andPRUNcommands.

EachGOBUHMmMotion segment may have its own distance to travel, velocity, acceleration and deceleration.
The end of a preset segmemio@ is determined by the distance or position specified; a comigitzd
GOBUHMMotion segment is finished when th# Yoal is reached. The end of a continuous segm&d] (s
determined by the ratio or velocity specified; a compilgtiGOBUFRMotion segment is finished when the
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velocity or ratio goal is reached. If either a preset segment or continuous segment is followed by a
compiledGOWHEBommand, motion will continue at the last velocity until@@VHEBondition becomes
true, and the next segment begins.

The GOBUFcommand is not allowed during absolute positioning mautke)(

Starting velocity of a GOBUFsegment
EveryGOBURMotion segment will start at a velocity equal to the previous segment’s end velocity. If the
previousGOBURsegment uses th&gcommand, then it will end at zero velocity; otherwise, the end
velocity will equal to the goal velocity] of the previous segment.

Ending velocity of aGOBUFsegment

Preset Positioning ModeV(CY
A preset motion segment starts at the previous motion segment’s end velocity, attempts to reach the
goal velocity ¥) with the programmed acceleration and deceleraian(lAD) values, and is
considered completed when the distari®)egpal is reached.

In non-Following motionKOLEN®, the last preseésOBUsegment always ends at zero velocity, but
if you wish the velocity between intermedi®®BUFsegments to end at zero velocity, usevii@
command. In Following mod€QLENY), the last presesOBURsegment will end with the last-
specified goal velocity, but if you wish the velocity between intermedia@UFsegments to end at
zero velocity, use theOLRNFcommand.

EachGOBUFwiIll build a motion segment that, by default, becomes known as the last segment in the
profile. The last motion segment in a profile must end at zero velocity. If using pre-compiled loops
(PLOOR and the loop is closed after the I&&1BUFSegmentRLN occurs after the lagiOBUF, then

the unit will not consider the lastOBURas a final motion segment since it can link to either the first
segment of the loop or the next segment after the loop. If the conditions are such that the last
motion segment is within a loop and does not end at zero velocity, then an error is generated
(TSYSS bit #31 is set) at compile tim@€OMJ, and the profile remains un-compiled.

Continuous Positioning Mode/C)
A continuous segment starts at the previous motion segment’s end velocity, and is considered
complete when it reaches the goal velocitydt the programmed acce) (or decel AD) values.

You may use a mode continuoi¥d) non-zero velocity segment as the last motion segment in a
profile (no error will result). The axis will just continue traveling at the goal velocity.

NOTE: EachGOBURMotion segment can consume from 2-8 memory segments of compiled memory. If
there is no more space left in compiled memory, a compilation error will result.

Example:
DEF simple ; Begin definition of program : ! : .
MCO . Preset positioning mode The resulting profile from this program:
MAO ; Preset incremental v 4 D50000

; positioning mode !
D50000 ; Distance is 50000 ST T\ T
Al10 ; Acceleration is 10 e
AD10 ; Deceleration is 10
V5 ; Velocity is 5 S Y A S A U
GOBUF1 ; 1st motion segment, axis 1 Y VY
D30000  Distance is 30000 D30000—]
V2 ; Velocity is 2 S/ W D40000
GOBUF1 ; 2nd motion segment, axis 1 o . >
D40000 ; Distance is 40000
V4 ; Velocity is 4
GOBUF1 ; 3rd motion segment, axis 1
END ; End program definition

PCOMP simple ; Compile simple
PRUN simple ; Run simple
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GOL

Initiate Linear Interpolated Motion

Type Motion (Linear Interpolated) Product Rev
Syntax <I><@>GOL<b><b><b><b><b><b><b><b> 6K 5.0
Units n/a

Range b=0(dont go), 1(go), or X(don't change)

Default 0

Response GOL: Noresponse, instead motion is initiated on all axes

See Also D, GOWHEN, PA, PAA, PAD, PADA, PV, SCALE, SCLA, SCLD, SCLV

The Initiate Linear Interpolated MotiogQL) command instructs the motor to make a move using motion
parameters that have been previously entered. Several commands affect the motion that will occur when a
GOLis receivedPA, PAA PAD PADA D, PV, andSCLA SCLD SCLV.

The GOLcommand starts motion on any or all axes. IfGél@.command is issued without any arguments,
motion will be started on all axes.

When moves are made using theLcommand, the endpoint of the linear interpolated move is determined

by theD command. The accelerations, decelerations, and velocities for the individual axes are calculated
internally by the 6K Series product, so that the load is movadstraight lineat the path acceleratioRA

andPAD and velocity enteredy). In other words, the path acceleratiem)( path average acceleration

(PAA), the path deceleratioPAD, path average deceleratia?ADA, and the path velocityy) all

correspond to the rate of travel required to go to the point in space specifiedDgothenand. All axes

are to arrive at the same time; therefore, if each axis' distance is different, each axis must travel at a different
rate to have each axis arrive at the same time. The 6K Series product takes care of the calculations for each
axis, you just enter the overall rate of travel.

If motion does not occur afterGOLcommand has been issued, verify the drive fault l&RF(VL) and
the limits CH andLS).

Example:

SCALE1 ; Enable scaling

@SCLA25000 ; Set path acceleration scale factor to 25000 steps/unit/unit

@SCLV25000 ; Set path velocity scale factor to 25000 steps/unit

@SCLD10000 ; Set distance scale factor to 10000 steps/unit on all axes

DEL conta ; Delete program called conta

DEF conta ; Begin definition of program called conta

PA25 ; Set the path acceleration to 25 units/sec/sec

PAD20 ; Set the path deceleration to 20 units/sec/sec

PVv2 ; Set the path velocity to 2 units/sec

D10,5,2,11 ; Set the distance to 10, 5, 2, and 11 units on axes 1-4

GOL1111 ; Initiate linear interpolated motion on axes 1-4. A GOL command
; could have been issued instead of a GOL1111 command.

END ; End definition of conta

GOSuUB Call a Subroutine

Type Program; Subroutine Definition; Program Flow Control Product Rev

Syntax <I>GOSUB<t> 6K 5.0

Units t = text (name of program/subroutine)

Range Text name of 6 characters or less

Default n/a

Response n/a

See Also $, BREAK, DEF, DEL, END, ERASE, GOTO, JUMP, RUN

The Call a Subroutine5OSUBcommand branches to the corresponding program/subroutine name when
executed. A subroutine name consists of 6 or fewer alpha-numeric characters. The subroutine@isiiBhe
initiates will return control to the line after til@®@SUBwWhen the subroutine completes operation. If an invalid
subroutine name is entered, no branch will occur, and processing will continue with the line &testie

If you do not want to use th@OSUBR.ommand before the subroutine na@®gUBsubnamg, you can
simply use the subroutine name without @@SUBattached to itgubname).

If a subroutine is executed, an@REAKcommand is received, the subroutine will return control to the
calling program or subroutine immediately.

Up to 16 levels of subroutine calls can be made without receiving an error.
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Example:

DEF pick ; Begin definition of subroutine named pick
G0O1100 : Initiate motion on axes 1 and 2

END : End subroutine definition

DEF place ; Begin definition of subroutine named place
GOSUB pick ; Gosub to subroutine named pick
G0O1000 : Initiate motion on axis 1

END : End subroutine definition

place ; Execute program named place

After program place is initiated, the first thing to occur will be a gosub to program pick . Within pick , the
GOcommand will be executed, and then control will be passed back to program place . The GOcommand
in place will then be executed, and program execution will then terminate.

GOTO Goto a Program or Label

Type Program; Subroutine Definition; Program Flow Control Product Rev
Syntax <I>GOTO<t> 6K 5.0
Units t =text (name of program/label)

Range Text nameof 6 characters or less

Default n/a

Response n/a

See Also $, DEF, DEL, END, GOSUB,IF, JUMP, L, LN, NIF, NWHILE, REPEAT, RUN,
UNTIL, WHILE

TheGOTCGcommand branches to the corresponding program name or label when executed. A program or
label name consists of 6 or fewer alpha-numeric characters. The program or labelGicatdnéiates will

not return control to the line after tl@TQwvhen the program completes operation—instead, the program
will end. This holds true unless the subroutine in whichab&Qesides was called by another program; in
this case, theNDin theGOTrogram will initiate a return to the calling program.

If an invalid program or label name is entered,@l@aa Owill be ignored, and processing will continue with
the line after th&&OTO

CAUTION

Use caution when performing a GOTCbetween IF & NIF, or L & LN, or REPEAT&
UNTIL, or WHILE & NWHILE Branching to a different location within the same program
will cause the next IF , L, REPEATor WHILE statement to be nested within the previous
IF , L, REPEATor WHILE statement unless a NIF, LN, UNTIL or NWHILEcommand has
already been encountered. If you wish to avoid this nesting situation, use the JUMP
command instead of the GOTQGcommand.

Example:

DEF pick ; Begin definition of subroutine named pick
G0O1100 : Initiate motion on axes 1 and 2

END : End subroutine definition

DEF place ; Begin definition of subroutine named place
GOTO pick ; Goto to subroutine named pick

G0O1000 : Initiate motion on axis 1

END : End subroutine definition

place ; Execute program named place

: After the GOTO command, the GO1000 command will not be executed because a GOTO
; was issued. If a GOSUB was used instead of the GOTO statement, control would
: have been returned to the line after the GOSUB.
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GOWHEN  conditional Go

Type Motion; Following Product Rev

Syntax <I><@><a>GOWHEN(expression,expression,...) 6K 50
(1 expression per axis -- see diagram below)

Units n/a

Range Up to 80 characters (including parentheses)

Default n/a

Response n/a

See Also [AS], COMEXC, [ ER ], ERROR, ERRORP, [ FB ], FGADV, FSHFC,

FSHFD, GO, GOL, [IN], [LIM], [NMCY ], [PC],[PE ],
[PMAS ], [PSHF ], [ PSLV ], T, TAS, TER, TRGFN, WAIT

Use theGOWHEBommand is used to synchronize a motion profile of an axis with a specified position count
(commanded, feedback device, motor, master, follower, Following shift), input status, dwell (time delay), or
master cycle number on that axis or other axes. Command processing does not waii®ow N

conditions (relational expressions) to become true during@wWHEBSommand. Rather, the motion from

the subsequent start-motion comma@d GOL FGADY FSHFG andFSHFD will be suspended until the

condition becomes true.

Start-motion type commands thatnnot be synchronized using ti@OWHESommand aretiOMJOG JOY,
andPRUN A preseiGOcommand that is already in motion can start a new profile usingQ¢HEBNAGO
sequence of commands. Continuous momesl)(already in progress can change to a new velocity based
upon theGOWHEBNdGOsequence. Both preset and continuous moves can be started from rest with the
GOWHEBNdGOsequence.

GOWHESntax:

Axis 1 Axis 2 Axis 3

GOWHEN ‘(expression) ‘,‘ (expression)‘,‘ (expression)‘,

Relational Expression Syntax:

(<left operand> <relational operator> <right operand>)

y y y

Possible Operators: Possible Operators: Possible Operators:
FB....... Feedback device position >= * Numeric variables
LIM.....Limit input state <= (VAR Or VART)
NMCY... Master cycle number = + Decimal constant
PC....... Commanded position > * Binary value (b__ )
PE....... Encoder position < for IN operator only
PMAS... Master position
PSLC... Slave position
PSHF... Following shift
IN....... Input state
Teeeeeenn Dwell (in milliseconds)
EXAMPLES
GOWHEN (1PE>40@@@) ; suspend next GO until axis 1 encoder position > 400@J
GOWHEN (IN. 6=bl) ; suspend next GO until onboard input #6 is activated (bl)
GOWHEN (2PMAS>255) ; suspend next GO until the master for axis 2 has
; traveled 255 master distance units

SCALING

If scaling is enabled (SCALEJ), the right-hand operand is multiplied by SCLDif the
left-hand operand is FB, PC, PE, PSLV, or PSHE The right-hand operand is
multiplied by the SCLMASvalue if the left-hand operand is PMAS The SCLDor
SCLMASvalues used correlate to the axis specified with the variable (e.g., a
GOWHEBRxpression with 3PE scales the encoder position by the SCLDvalue
specified for axis 3).
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GOWHEStatus:

Axis Status — Bit #26 Bit #26 is set when motion has been commandedd®y @Ol FGADY
FSHFG or FSHFDcommand, but the change in motion is suspended due to a p&@IMGEN
condition. This status bit is cleared when @@wWHEBondition is true or when a stoys () or kill ('K
or ~K) command is executed. An individual axé®WHEBommand can be cleared using an axis-
specificS or K command (e.g!S11XJ or IK@GXX1).

AS.26 ..... Assignment & comparison operator — use in a conditional expressiohSsee

TASF....... Full text description of each status bit. ($8ewhen is Pending " line item)
TAS.......... Binary report of each status bit (bits 1-32 from left to right). See bit #26.

Error Status — Bit #14: Bit #14 is set if the position relationship specified inGaVvHESommand
is already true when th&Q GOL, FGADY FSHFG or FSHFDcommand is issued. The error status is
monitored and reported only if you enable error-checking bit #14 witBRRORCommand (e.g.,
ERROR.14-1). NOTE: When the error occurs, the controller with branch to the error program
(assigned with thERRORR.Ommand).

ER.14 ..... Assignment & comparison operator — use in a conditional expressiohSsee

TERF....... Full text description of each status bit. (98ewhen condition true " line item)
TER......... Binary report of each status bit (bits 1-32 from left to right). See bit #14.

GOWHEN o0On a Trigger Input:

If you wish motion to be triggered with a trigger input, useafflRGFNc1command. ThaTRGFNcl
command executes in the same manner aSGWHEBSommand, except that motion is executed when
the specified trigger input] for axis @) is activated. For more information, refer to HRGFN
command description.

GOWHEN. WAIT:

A WAIT will cause the 6K controller program to halt program flow (except for execution of immediate
commands) until the condition specified is satisfied. Common uses for this function include delaying
subsequent I/O activation until the master has achieved a required position or an object has been
sensed.

By contrast, &isOWHEWNill suspend the motion profile for a specific axis until the specified condition
is met. It doesot affect program flow. If you wish motion to be triggered with a trigger input, use the
aTRGFNclcommand. ThaTRGFNclcommand executes in the same manner aSGWHEN

command, except that motion is executed when the specified triggerdppaiattivated (SeERGFN
command description for details). In additi@QWHEBXpressions are limited to the operands listed
above;WAIT can use additional operands suclfF@gFollowing status) angMAS(velocity of master).
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Factors Affecting GOWHEBkecution:

If, on the same axis, a secoB@WHEBommand is executdzbfore a start-motion comman&Q

GOL FGADVFSHFG or FSHFD), then the firsGOWHEI over-written by the secorGOWHEN
command. GOWHEBommands are not nested.) An error is not generated waemaESommand is
over-written by anotheBOWHEN

While waiting for aGOWHERondition to be mednd a start-motion commartths been issued, if a
secondGOWHEBommand is encountered, then the first sequence is disabled and another start-motion
command is needed to re-arm the sed®@8VHEBequence.

A newGOWHEBommand must be issued for each start-motion comn&n&OL FGADY FSHFG or
FSHFD. That is, once & OWHEBondition is met and the motion command is executed, subsequent
motion commands will not be affected by the sa3@WHESommand.

If the GOWHEBINd start-motion commands are issued, the motion profile is delayed u@bWEEN
condition is met. If a second start-motion command is encountered, the second start-motion command
will override theGOWHEBommand and start motion. If this override situation is not desired, it can be
avoided by using ®AIT condition between the first start-motion command and the second start-

motion command.

It is probable that the OWHEBommand, th&Ocommand, and theOWHESondition becoming true

may be separated in time, and by other commands. Situations may arise, or commands may be given
which make th&sOWHEMvalid or inappropriate. In these cases,H@®VHENKondition is cleared, and

any motion pending theOWHERondition becoming true is canceled. These situations include
execution of thdOG JOY, HOMPRUN andDRIVE@commands, as well motion being stopped due to

hard or soft limits, a drive fault, an immediate stg)( or an immediate kill!K or~K).

GOWHEM Compiled Motion: When used in a compiled progra@Q&avHEWiIll pause the profile in
progress (motion continues at constant velocity) until@8vHEKondition evaluates true. When
executing a compiled Following profile, tie®WHEIl ignored on the reverse Following path (i.e.,
when the master is moving in the opposite direction of that which is specifiedHOLMAS
command). A compileGOWHERay require up to 4 segments of compiled memory storage.

Sample 6K Code:

In the example below, axis 2 must start motion when the actual position of axis 1 has reached 4. While axis
1 is moving, the program must be monitoring inputs and serving other system requiremewa|®o a
statement cannot be used; instea@P&VHEBNdGOsequence will delay the profile of axis 2.

SCALE1 ; Enable scaling

SCLV25000,25000 ; Set velocity scaling factors
SCLD10000,10000 ; Set distance scaling factors

DEL proga ; Delete program called proga

DEF proga ; Begin definition of program called proga

MCO00 ; Set both axes to preset move mode

D20,20 ; Set distance end-point

COMEXC1 : Enable continuous command execution mode
V1,1 ; Set velocity

A100,100 : Set acceleration

GOWHEN(,1PE>4) ; Delay axis 2 profile. When the expression is true
; (position of encoder #1 is > 4), allow axis 2 to
: start motion.
G011 : Command both axes to move. Axis 2 will not start until
: conditions in the GOWHEN statement are true.
; Command processing does not wait, so other system
; functions may be performed.
END ; End definition of progam
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