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This document captures ideas, experiences, and informal recommendations from the Yaskawa Partner Support team. It is meant to augment – not supersede manuals or documentation from motoman.com. Please contact the Partner Support team at partnersupport@motoman.com for updates or clarification.

CIRC-SET Macro with CIRCLE & FULL-CIRCLE Jobs
Introduction
In larger robot arms smaller circles may not path perfect circles. These jobs will allow the user to adjust 12 positions of a circle(clock-based) to compensate for kinematic faults.
Background
The macro and jobs will use global byte variable 61, integers 50 & 51, position variables 59-73, and User Frame #60. Predetermined position variable and User Frame # can be modified if needed in CIRC-SET macro, CIRCLE & FULL-CIRCLE jobs if required. (Make sure to match changes between CIRC-SET macro, CIRCLE & FULL-CIRCLE jobs. Global byte, integer, and position variables are required due to data being transferred between jobs.)
The CIRC-SET macro & CIRCLE job were created during the DX100 controller generation. YRC1000 & YRC1000micro users are encouraged to use the FULL-CIRCLE instead of the CIRCLE job. Users may have robot hesitations at 3, 6, 9, & 12 o’clock positions in play mode when using CIRCLE job on the YRC1000 or YRC1000micro.
Installation and use of macro and job
1.) Enable the Macros function.
2.) With defined TCP, create User Frame at the desired location. The User Frame origin will be referenced for location of the bend.
3.) Load Macro job (CIRC-SET), load MACRO.DAT file, and then load CIRCLE job, in this order.
4.) Create a new robot job.
5.) Insert move at center of circle in parent job using defined TCP.
6.) Insert CALL JOB:CIRCLE or FULL-CIRCLE job in parent job.
7.) Modify Position variable 059(Circle center position) to the same position recorded in parent job.
8.) Edit arguments CIRC-SET macro in CIRCLE job as listed below.
Argument definitions: (start all offsets(Arg#4-15 with 0.000mm values first time running to evaluated offsets required)
Arg#1: Circle Diameter… Enter diameter size(X.XXXmm) of circle to be created.
Arg#2: Speed 0-1500.0... Enter motion speed for robot’s circle path. 
Arg#3: NOT USED… argument not used for the application.
Arg#4: 12 o’clock offset… Enter +/- X.XXXmm for offset of 12 o’clock position.
Arg#5: 1 o’clock offset… Enter +/- X.XXXmm for offset of 1 o’clock position.
Arg#6: 2 o’clock offset… Enter +/- X.XXXmm for offset of 2 o’clock position.
Arg#7: 3 o’clock offset… Enter +/- X.XXXmm for offset of 3 o’clock position.
Arg#8: 4 o’clock offset… Enter +/- X.XXXmm for offset of 4 o’clock position.
Arg#9: 5 o’clock offset… Enter +/- X.XXXmm for offset of 5 o’clock position.
Arg#10: 6 o’clock offset… Enter +/- X.XXXmm for offset of 6 o’clock position.
Arg#11: 7 o’clock offset… Enter +/- X.XXXmm for offset of 7 o’clock position.
Arg#12: 8 o’clock offset… Enter +/- X.XXXmm for offset of 8 o’clock position.
Arg#13: 9 o’clock offset… Enter +/- X.XXXmm for offset of 9 o’clock position.
Arg#14: 10 o’clock offset… Enter +/- X.XXXmm for offset of 10 o’clock position.
Arg#15: 11 o’clock offset… Enter +/- X.XXXmm for offset of 11 o’clock position.
9.) Run the newly created job and test results.
10.)  Make required clock position changes based upon results.
11.)  Retest and adjust offsets until the circle path is acceptable.
12.)  Replace / comment CALL JOB:WATER_ON & CALL JOB:WATER_OFF in CIRCLE or FULL-CIRCLE job with appropriate call job for your application.
Referenced Files
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CIRC-SET.JBI


CIRC-SET.JBI
/JOB

//NAME CIRC-SET

//POS

///NPOS 0,0,0,14,0,0

///USER 60

///TOOL 1

///POSTYPE USER

///RECTAN

///RCONF 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

P00059=0.000,0.000,0.000,179.6642,-0.3216,37.9084

P00061=15.804,-9.124,0.000,179.6642,-0.3216,37.9084

P00062=9.149,-15.848,0.000,179.6642,-0.3216,37.9084

P00063=0.000,-18.549,0.000,179.6642,-0.3216,37.9084

P00064=-9.274,-16.064,0.000,179.6642,-0.3216,37.9084

P00065=-16.281,-9.399,0.000,179.6642,-0.3216,37.9084

P00066=-18.699,0.000,0.000,179.6642,-0.3216,37.9084

P00067=-16.021,9.249,0.000,179.6642,-0.3216,37.9084

P00068=-9.174,15.891,0.000,179.6642,-0.3216,37.9084

P00069=0.000,18.549,0.000,179.6642,-0.3216,37.9084

P00070=9.274,16.064,0.000,179.6642,-0.3216,37.9084

P00071=16.151,9.324,0.000,179.6642,-0.3216,37.9084

P00072=18.599,0.000,0.000,179.6642,-0.3216,37.9084

P00073=15.371,-8.874,0.000,179.6642,-0.3216,37.9084

//INST

///DATE 2016/09/08 13:13

///ATTR SC,RW,MC

///GROUP1 RB1

///LVARS 25,25,25,25,0,25,0,0

NOP

' reset completion bit

SET B061 0

' read circle diameter

GETARG LR000 IARG#(1)

' convert diameter to radius

DIV LR000 2

' read robot speed

GETARG LR024 IARG#(2)

' read center of circle

GETS LPX000 $PX000

' read 1 0'clock offset

GETARG LR001 IARG#(4)

' read 2 0'clock offset

GETARG LR002 IARG#(5)

' read 3 0'clock offset

GETARG LR003 IARG#(6)

' read 4 0'clock offset

GETARG LR004 IARG#(7)

' read 5 0'clock offset

GETARG LR005 IARG#(8)

' read 6 0'clock offset

GETARG LR006 IARG#(9)

' read 7 0'clock offset

GETARG LR007 IARG#(10)

' read 8 0'clock offset

GETARG LR008 IARG#(11)

' read 9 0'clock offset

GETARG LR009 IARG#(12)

' read 10 0'clock offset

GETARG LR010 IARG#(13)

' read 11 0'clock offset

GETARG LR011 IARG#(14)

' read 12 0'clock offset

GETARG LR012 IARG#(15)

'*************************

' configure robot speed to Ivar

SET I050  EXPRESS LR024 * 10

' confirm vaild speed for robot

IFTHENEXP I050>15000

	' rewrite to 1500mm/sec as max

	 SET I050 15000

ENDIF

' confirm vaild speed for robot

IFTHENEXP I050<=0

	' rewrite to 0.1mm/sec as min

	 SET I050 10

ENDIF

' set wind-down speed

SET I051  EXPRESS I050 * 0.75

'*************************

' convert pos to cartesian

CNVRT LPX000 LPX000 RF

' set UF org var

SET LP001 LP000

' set UF xx var

SET LP002 LP000

' set UF xy var

SET LP003 LP000

' get x from pvar

GETE LD001 LP002 (1)

' add 100mm to x var

ADD LD001 100000

' set new x in pvar

SETE LP002 (1) LD001

' get x from pvar

GETE LD002 LP003 (2)

' add 100mm to y var

ADD LD002 100000

' set new y in pvar

SETE LP003 (2) LD002

' make user frame #60

MFRAME UF#(60) LPX001 LPX002 LPX003

' convert pvar to UF#60

CNVRT LPX000 LPX000 UF#(60)

'*************************

'--------------------

' Quad 1 (12 o'clock)

'--------------------

' set 12 o'clock pvar

SET P072 LP000

' set center cirlce pos

SET P059 LP000

' get x from pvar

GETE LD001 P072 (1)

' get y from pvar

GETE LD002 P072 (2)

' calc new x position

COS LR021 0

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR001 ) * 1000

' calc new y position

SIN LR022 0

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR001 ) * 1000

' set new x in pvar

SETE P072 (1) LD001

' set new y in pvar

SETE P072 (2) LD002

'*************************

'--------------------

' Quad 1:b (1 o'clock)

'--------------------

' set 1 o'clock pvar

SET P061 LP000

' get x from pvar

GETE LD001 P061 (1)

' get y from pvar

GETE LD002 P061 (2)

' calc new x position

COS LR021 -30

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR002 ) * 1000

' calc new y position

SIN LR022 -30

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR002 ) * 1000

' set new x in pvar

SETE P061 (1) LD001

' set new y in pvar

SETE P061 (2) LD002

'*************************

'--------------------

' Quad 1:c (2 o'clock)

'--------------------

' set 2 o'clock pvar

SET P062 LP000

' get x from pvar

GETE LD001 P062 (1)

' get y from pvar

GETE LD002 P062 (2)

' calc new x position

COS LR021 -60

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR003 ) * 1000

' calc new y position

SIN LR022 -60

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR003 ) * 1000

' set new x in pvar

SETE P062 (1) LD001

' set new y in pvar

SETE P062 (2) LD002

'*************************

'--------------------

' Quad 2 (3 o'clock)

'--------------------

' set 3 o'clock pvar

SET P063 LP000

' get x from pvar

GETE LD001 P063 (1)

' get y from pvar

GETE LD002 P063 (2)

' calc new x position

COS LR021 -90

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR004 ) * 1000

' calc new y position

SIN LR022 -90

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR004 ) * 1000

' set new x in pvar

SETE P063 (1) LD001

' set new y in pvar

SETE P063 (2) LD002

'*************************

'--------------------

' Quad 2:b (4 o'clock)

'--------------------

' set 4 o'clock pvar

SET P064 LP000

' get x from pvar

GETE LD001 P064 (1)

' get y from pvar

GETE LD002 P064 (2)

' calc new x position

COS LR021 -120

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR005 ) * 1000

' calc new y position

SIN LR022 -120

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR005 ) * 1000

' set new x in pvar

SETE P064 (1) LD001

' set new y in pvar

SETE P064 (2) LD002

'*************************

'--------------------

' Quad 2:c (5 o'clock)

'--------------------

' set 5 o'clock pvar

SET P065 LP000

' get x from pvar

GETE LD001 P065 (1)

' get y from pvar

GETE LD002 P065 (2)

' calc new x position

COS LR021 -150

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR006 ) * 1000

' calc new y position

SIN LR022 -150

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR006 ) * 1000

' set new x in pvar

SETE P065 (1) LD001

' set new y in pvar

SETE P065 (2) LD002

'*************************

'--------------------

' Quad 3 (6 o'clock)

'--------------------

' set 6 o'clock pvar

SET P066 LP000

' get x from pvar

GETE LD001 P066 (1)

' get y from pvar

GETE LD002 P066 (2)

' calc new x position

COS LR021 -180

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR007 ) * 1000

' calc new y position

SIN LR022 -180

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR007 ) * 1000

' set new x in pvar

SETE P066 (1) LD001

' set new y in pvar

SETE P066 (2) LD002

'*************************

'--------------------

' Quad 3:b (7 o'clock)

'--------------------

' set 7 o'clock pvar

SET P067 LP000

' get x from pvar

GETE LD001 P067 (1)

' get y from pvar

GETE LD002 P067 (2)

' calc new x position

COS LR021 -210

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR008 ) * 1000

' calc new y position

SIN LR022 -210

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR008 ) * 1000

' set new x in pvar

SETE P067 (1) LD001

' set new y in pvar

SETE P067 (2) LD002

'*************************

'--------------------

' Quad 3:c (8 o'clock)

'--------------------

' set 8 o'clock pvar

SET P068 LP000

' get x from pvar

GETE LD001 P068 (1)

' get y from pvar

GETE LD002 P068 (2)

' calc new x position

COS LR021 -240

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR009 ) * 1000

' calc new y position

SIN LR022 -240

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR009 ) * 1000

' set new x in pvar

SETE P068 (1) LD001

' set new y in pvar

SETE P068 (2) LD002

'*************************

'--------------------

' Quad 4 (9 o'clock)

'--------------------

' set 9 o'clock pvar

SET P069 LP000

' get x from pvar

GETE LD001 P069 (1)

' get y from pvar

GETE LD002 P069 (2)

' calc new x position

COS LR021 -270

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR010 ) * 1000

' calc new y position

SIN LR022 -270

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR010 ) * 1000

' set new x in pvar

SETE P069 (1) LD001

' set new y in pvar

SETE P069 (2) LD002

'*************************

'--------------------

' Quad 4:b (10 o'clock)

'--------------------

' set 10 o'clock pvar

SET P070 LP000

' get x from pvar

GETE LD001 P070 (1)

' get y from pvar

GETE LD002 P070 (2)

' calc new x position

COS LR021 -300

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR011 ) * 1000

' calc new y position

SIN LR022 -300

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR011 ) * 1000

' set new x in pvar

SETE P070 (1) LD001

' set new y in pvar

SETE P070 (2) LD002

'*************************

'--------------------

' Quad 4:c (11 o'clock)

'--------------------

' set 11 o'clock pvar

SET P071 LP000

' get x from pvar

GETE LD001 P071 (1)

' get y from pvar

GETE LD002 P071 (2)

' calc new x position

COS LR021 -330

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR012 ) * 1000

' calc new y position

SIN LR022 -330

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR012 ) * 1000

' set new x in pvar

SETE P071 (1) LD001

' set new y in pvar

SETE P071 (2) LD002

'*************************

' set wind-down position

' tapered in from 1 o'clock

SET P073 LP000

' get x from pvar

GETE LD001 P073 (1)

' get y from pvar

GETE LD002 P073 (2)

' calc new x position

COS LR021 -30

SET LD001  EXPRESS LD001 + LR021 * ( LR000 + LR002 - 0.5 ) * 1000

' calc new y position

SIN LR022 -30

SET LD002  EXPRESS LD002 + LR022 * ( LR000 + LR002 - 0.5 ) * 1000

' set new x in pvar

SETE P073 (1) LD001

' set new y in pvar

SETE P073 (2) LD002

'*************************

' set completion bit

INC B061

END
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FULL-CIRCLE.JBI


FULL-CIRCLE.JBI
/JOB

//NAME FULL-CIRCLE

//POS

///NPOS 0,0,0,14,0,0

///USER 60

///TOOL 0

///POSTYPE USER

///RECTAN

///RCONF 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

P00059=0.000,0.000,0.000,179.5176,-0.0005,0.0000

P00061=15.804,-9.124,0.000,179.5176,-0.0005,0.0000

P00062=9.149,-15.848,0.000,179.5176,-0.0005,0.0000

P00063=0.000,-18.549,0.000,179.5176,-0.0005,0.0000

P00064=-9.274,-16.064,0.000,179.5176,-0.0005,0.0000

P00065=-16.281,-9.399,0.000,179.5176,-0.0005,0.0000

P00066=-18.699,0.000,0.000,179.5176,-0.0005,0.0000

P00067=-16.021,9.249,0.000,179.5176,-0.0005,0.0000

P00068=-9.174,15.891,0.000,179.5176,-0.0005,0.0000

P00069=0.000,18.549,0.000,179.5176,-0.0005,0.0000

P00070=9.274,16.064,0.000,179.5176,-0.0005,0.0000

P00071=16.151,9.324,0.000,179.5176,-0.0005,0.0000

P00072=18.599,0.000,0.000,179.5176,-0.0005,0.0000

P00073=15.371,-8.874,0.000,179.5176,-0.0005,0.0000

//INST

///DATE 2016/09/19 10:33

///ATTR SC,RW

///GROUP1 RB1

NOP

' reset macro complete bit

SET B060 0

' Circle set up Macro

' Radius must be entered &

' Position must be recorded

MACRO1 MJ#(0) ARGF38.1 ARGF3 ARGF-0.45 ARGF-0.8 ARGF-0.75 ARGF-0.5 ARGF-0.5 ARGF-0.25 ARGF-0.35 ARGF-0.55 ARGF-0.7 ARGF-0.5 ARGF-0.5 ARGF-0.4

' wait for macro completion bit

WAIT B061=1

'CALL JOB:WATER_ON

' reset macro complete bit

SET B060 0

' center of circle pos

MOVJ P059 VJ=50.00 PL=0

' ********************

'--------------------

' first quadrant

'--------------------

' circle start 12 0'clock

MOVL P072 V=I050

' begin circle

MOVC P072 V=I050

' circle 1 0'clock

MOVC P061 V=I050

' circle 2 0'clock

MOVC P062 V=I050

' circle 3 0'clock

MOVC P063 V=I050

' circle 4 0'clock

MOVC P064 V=I050

' circle 5 0'clock

MOVC P065 V=I050

' circle 6 0'clock

MOVC P066 V=I050

' circle 7 0'clock

MOVC P067 V=I050

' circle 8 0'clock

MOVC P068 V=I050

' circle 9 0'clock

MOVC P069 V=I050

' circle 10 0'clock

MOVC P070 V=I050

' circle 11 0'clock

MOVC P071 V=I050

' circle 12 0'clock

MOVC P072 V=I051

' offset of 1 0'clock

' for ovelap

MOVC P073 V=I051

MOVL P073 V=I051

'CALL JOB:WATER_OFF

END
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MACRO.DAT


MACRO.DAT
//MACRO1 1

///ATTR 1,0,1,0,0,0,0,0

///JOB1 CIRC-SET

///JOB2

///ARGSET 1,1,0,1,1,1,1,1,1,1,1,1,1,1,1,0

///ARGTYPE KR,KR,,KR,KR,KR,KR,KR,KR,KR,KR,KR,KR,KR,KR,

///COMMENT1

Circle Diameter

Speed 0-1500.0



12 oclock offset

1 o'clock offset

2 o'clock offset

3 o'clock offset

4 o'clock offset

5 o'clock offset

6 o'clock offset

7 o'clock offset

8 o'clock offset

9 o'clock offset

10 oclock offset

11 oclock offset



///COMMENT2

x.xxx mm

mm/sec



x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm

x.xxx mm



///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 2

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 3

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 4

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 5

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 6

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 7

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 8

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 9

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO1 10

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1
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///ATTR 0,0,0,0,0,0,0,0
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///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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///ATTR 0,0,0,0,0,0,0,0
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///ATTR 0,0,0,0,0,0,0,0
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///ATTR 0,0,0,0,0,0,0,0
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///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
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///JOB2
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///ATTR 0,0,0,0,0,0,0,0
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///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0
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///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 20

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 21

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 22

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 23

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 24

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 25

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 26

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 27

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 28

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 29

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 30

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 31

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0

//MACRO2 32

///ATTR 0,0,0,0,0,0,0,0

///JOB1

///JOB2

///ARGSET 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///ARGTYPE ,,,,,,,,,,,,,,,

///COMMENT1

































///COMMENT2

































///TAGDISP 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

///TAGCOMM

































///TAGINIT

0,0,0,0,0,0,0,0

0,0,0,0,0,0,0,0
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CIRCLE.JBI


CIRCLE.JBI
/JOB

//NAME CIRCLE

//POS

///NPOS 0,0,0,14,0,0

///USER 60

///TOOL 0

///POSTYPE USER

///RECTAN

///RCONF 1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

P00059=0.000,0.000,0.000,179.5176,-0.0005,0.0000

P00061=15.804,-9.124,0.000,179.5176,-0.0005,0.0000

P00062=9.149,-15.848,0.000,179.5176,-0.0005,0.0000

P00063=0.000,-18.549,0.000,179.5176,-0.0005,0.0000

P00064=-9.274,-16.064,0.000,179.5176,-0.0005,0.0000

P00065=-16.281,-9.399,0.000,179.5176,-0.0005,0.0000

P00066=-18.699,0.000,0.000,179.5176,-0.0005,0.0000

P00067=-16.021,9.249,0.000,179.5176,-0.0005,0.0000

P00068=-9.174,15.891,0.000,179.5176,-0.0005,0.0000

P00069=0.000,18.549,0.000,179.5176,-0.0005,0.0000

P00070=9.274,16.064,0.000,179.5176,-0.0005,0.0000

P00071=16.151,9.324,0.000,179.5176,-0.0005,0.0000

P00072=18.599,0.000,0.000,179.5176,-0.0005,0.0000

P00073=15.371,-8.874,0.000,179.5176,-0.0005,0.0000

//INST

///DATE 2016/09/19 10:33

///ATTR SC,RW

///GROUP1 RB1

NOP

' reset macro complete bit

SET B060 0

' Circle set up Macro

' Radius must be entered &

' Position must be recorded

MACRO1 MJ#(0) ARGF38.1 ARGF3 ARGF-0.45 ARGF-0.8 ARGF-0.75 ARGF-0.5 ARGF-0.5 ARGF-0.25 ARGF-0.35 ARGF-0.55 ARGF-0.7 ARGF-0.5 ARGF-0.5 ARGF-0.4

' wait for macro completion bit

WAIT B061=1

'CALL JOB:WATER_ON

' reset macro complete bit

SET B060 0

' center of circle pos

MOVJ P059 VJ=50.00 PL=0

' ********************

'--------------------

' first quadrant

'--------------------

' circle start 12 0'clock

MOVL P072 V=I050

' begin circle

MOVC P072 V=I050

' circle 1 0'clock

MOVC P061 V=I050

' circle 2 0'clock

MOVC P062 V=I050

' circle 3 0'clock

MOVC P063 V=I050

'--------------------

' second quadrant

'--------------------

MOVL P063 V=I050

' circle 3 0'clock

MOVC P063 V=I050

' circle 4 0'clock

MOVC P064 V=I050

' circle 5 0'clock

MOVC P065 V=I050

' circle 6 0'clock

MOVC P066 V=I050

'--------------------

' third quadrant

'--------------------

MOVL P066 V=I050

' circle 6 0'clock

MOVC P066 V=I050

' circle 7 0'clock

MOVC P067 V=I050

' circle 8 0'clock

MOVC P068 V=I050

' circle 9 0'clock

MOVC P069 V=I050

'--------------------

' forth quadrant

'--------------------

MOVL P069 V=I050

' circle 9 0'clock

MOVC P069 V=I050

' circle 10 0'clock

MOVC P070 V=I050

' circle 11 0'clock

MOVC P071 V=I050

' circle 12 0'clock

MOVC P072 V=I051

' offset of 1 0'clock

' for ovelap

MOVC P073 V=I051

MOVL P073 V=I051

'CALL JOB:WATER_OFF

END
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